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Summary: 
 
Decades of chronic beach erosion and retreat at the project beach have resulted in 
adverse environmental impacts to beach use, water quality, marine life and habitat 
for endangered species.  
 
The Project Need is to protect, preserve and conserve a highly used, public beach 
consistent with the Maui Beach Management Plan and Hawaii Coastal Zone 
Management Act.  
 
The Project Purpose is to preserve, protect and conserve the public beach in a longer 
lasting and more sustainable manner than by existing geotube, sand retention 
devices (groins) approved for a temporary Evaluation Project, which has proven to 
successfully accomplish the Project Need and produce beneficial environmental 
effects.  
 
The Proposed Action is to replace four existing, geotube groins with four, more 
durable rock groins of the same scale and at the same general locations.  
The Evaluation Project is a full scale, site specific model of the Proposed Action. Its 
extensive environmental monitoring produced real, empirical data and performance 
assessments for a realistic prediction and reliable finding of no significant adverse 
environmental impact by the Proposed Action.  
 
Several similar rock groins have existed immediately downdrift of the project beach 
for more than 72 years resulting in increased beach width despite intervening 
seawalls and revetments.  
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DOCUMENT SUMMARY 
 
Need for Action - The 600 foot long Project Beach is located along a portion of Stable Road 

between Kanaha Beach Park to the west and Kahului Airport to the east on Maui’s north shore 

(see Cover Photo.) The Project Beach has experienced chronic beach erosion and beach 

retreat with an unusually high rate of beach and land loss from 2006 to 2010. The region has a 

diminished sand supply to sufficiently nourish the Project Beach due to seven decades of sand 

mining for the updrift Paia Lime Kiln and other uses. The County of Maui Beach Management 

Plan identified the overall Stable Road Beach as an ”erosion hotspot” and some of the Stable 

Road Beach as “lost beach” where there is a lack of recreational beach and lateral beach 

access. The Project Beach is a valuable resource providing the following public functions and 

environmental benefits: 

 Used extensively for diverse recreational activities, provides open space and lateral 

beach access;  

 Provides beach and shoreline habitat to endangered species;  

 Functions as a buffer to land based pollution entering into the ocean;  

 Protects land from eroding and contaminating the ocean with land based pollutants, 

thus preserving water quality, marine life and reef health. 

 

These resources are under threat of degradation and loss if no action is taken. The County of 

Maui Beach Management Plan and the State of Hawaii Coastal Zone Management Program 

both stress the need to restore, protect and preserve Maui and Hawaii beaches respectively. 

The Need for Action is to preserve and protect the Project Beach.  
 

Previous Action - To initially address the Project Need, the Applicant (Stable Road Beach 

Restoration Foundation, Inc.) implemented a Small Scale Beach Nourishment  Evaluation 

Project (SSBN MA 08-01) in the spring of 2010, which significantly reduced the rate of beach 

erosion and prevented land loss. The project’s integrated design approach is recommended by 

the State of Hawaii Coastal Erosion Management Program (COEMAP) to reduce the rate of 

beach loss where chronic beach erosion. The integrated design approach included nourishing 

the beach with offshore sand combined with installing four temporary, sand retention devices 

(groins). The purpose of the SSBN Evaluation Project was to restore and protect the Project 

Beach and to be a pilot project to provide environmental impact and groin field performance 

information. Four environmental factors were monitored before, during and after construction 

activity to generate a comprehensive picture of project effects to the nearshore environment. 
 

Approvals for the SSBN Evaluation Project took two and one-half years of extensive review, 

environmental monitoring scope determination and performance criteria/metrics input by at least 

fourteen different Federal, State and County agencies, plus many interested groups and 

individuals. The result was a carefully implemented project with periodic environmental 

monitoring and performance assessments which were compared to Performance Criteria and 

Metrics established during the project’s planning and review process. The project also included 

Best Management Practices to avoid or mitigate any potential environmental impacts during 

construction. 
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While the initial beach sand nourishment was lost from the Project Beach during the first 

season, the temporary groins performed successfully during subsequent seasons retaining 

naturally accreted beach sand while allowing the continuation of longshore sand transport 

without an adverse environmental impact. The SSBN Evaluation Project demonstrated the 

viability of a sand retention approach as a long solution to chronic beach erosion at the Project 

Beach. The SSBN Project’s environmental monitoring program provided a source of site-

specific, empirical data that is valuable and important in understanding the influence of the 

Proposed Action on the Project Beach and adjacent beaches.  Therefore, the Environmental 

Assessment (EA) process was able to use real, reliable and factual data and performance 

assessments for a similar action on the Project Beach as opposed to relying on theoretical 

assumptions, empirical relationships developed in a laboratory or other untested predictions. 

 

The environmental assessment from the SSBN Evaluation Project’s monitoring data 
concluded that the project had no adverse environmental impact on beach erosion, water 
quality, benthic habitat or lateral beach access within or outside the Project Area. 
 

Purpose of Action - The temporary groins are approved until 25 June 2014 and will not last 

indefinitely due to their geotextile material’s lack of ability to withstand abrasions from the wash 

of sand and gravel in the beach surge zone. The COEMAP states “Beach Erosion Control is 

more appropriate where the problem is chronic erosion due to a diminished sediment supply”. 

The Purpose of Action is to protect and preserve the Project Beach in a longer lasting 
and more sustainable manner than the temporary groins approved for the SSBN 
Evaluation Project. Without Action, there is a probability of the Project Beach to naturally 

transform into a Lost Beach with no sand as has occurred previously seasonally at parts of the 

Project Beach and at nearby beaches. 

 

Alternatives Considered - Several different approaches to beach erosion control were 

identified from the COEMAP, and Alternatives considered and assessed in the EA include the 

following: 

1. Proposed Action - Replace Existing Geotube Groins with Rock Groins  

2. No Action   

3. Replace Existing Geotube Groins with Rock Groins and Possibly Nourish the Project 

Beach with Inland Sand   

 

Other Alternatives considered but eliminated from further consideration due to not meeting the 

Need for and Purpose of Action included the following: 

4. Replace Existing Geotube Groins with Rock Groins and Possibly Nourish the Project 

Beach with Offshore Sand  

5. Annually Nourish the Project Beach with Inland Sand  

6. Annually Nourish the Project Beach with Offshore Sand   

7. Relocate Residential Structures  

8. Build a Seawall or Revetment   

 

Proposed Action - The Proposed Action of Replace Existing Geotube Groins with Rock Groins   
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is the most similar project to the SSBN Evaluation Project but with significantly less construction 

activity and disturbance. Its work scope is simply to remove the SSBN Evaluation Projects’ four, 

temporary, sand filled, geotube groins and to replace them with three or four, longer lasting, 

rock groins of the same scale and in the same general locations. The replacement groins will be 

similar to the numerous rock groins downdrift of the Project Beach toward Kanaha Beach Park 

that have been in place for at least 72 years and have significantly reduced the beach erosion 

rate there compared to adjacent beaches. 

  

Affected Environment - The EA identified Affected Environment Factors by the Proposed 

Action which included Physical, Water Quality, Biological, Cultural, Recreational, Visual, 

Economic plus Social. For each Factor, related Resources were identified and described; and 

for each Resource, the Environmental Consequences that may result from the Proposed Action 

and evaluated Alternatives along with Mitigation Measures were evaluated in order to determine 

potential long-and short- term, adverse environmental consequences. 
 

Environmental Consequences - The EA concluded the following:  
 

 The Proposed Action will result in zero significant adverse environmental impacts 
(no primary and secondary, no short-term and long-term, no local or and regional 
plus no cumulative and indirect environmental impacts]; however, it may result in 
four short-term, potentially adverse localized environmental impacts during 
construction which can be avoided or mitigated using Best Management Practices 
proven to be successful during the SSBN Evaluation Project. One Mitigation 
Measure is pre-fill of the new groin field - the existing groin field has retained 
beach sand naturally from seasonal accretion to sufficiently pre-fill the new groin 
field to maintain longshore sand transport in order to not adversely affect 
downdrift beaches. 
 

 The Proposed Action will result in twelve long-term, positive environmental 
impacts; and these include the preservation of the following important Resources: 
sand beach, land, shoreline vegetation, ocean nearshore water quality, marine life, 
reef health, beach and shoreline habitats, recreational beach use, lateral beach 
access, visual character, local economy, State and County tax revenue plus no 
use of public funds.  
 

 The No Action Alternative will result in fourteen long-term, adverse environmental 
impacts including the continued decline and potential loss of the same twelve, 
important Resources benefitted by the Proposed Action, as well as a decline of 
nearshore water quality and neighborhood character. 
 

 The Replace Existing Geotube Groins with Rock Groins and Possibly Nourish the 
Project Beach with Inland Sand Alternative will result in zero significant adverse  
environmental impacts (no primary and secondary, no short-term and long-term, 
no local or and regional plus no cumulative and indirect environmental impacts); 
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however, it may result in four short-term, potentially adverse localized 
environmental impacts during construction which can be avoided or mitigated 
using Best Management Practices proven to be successful during the SSBN 
Evaluation Project. 
 

Significant Criteria - Hawaii Revised Statutes (HRS 343) and Hawaii Administrative Rules 

(HAR, 200-11) require an evaluation of twelve Significant Criteria to determine if the Proposed 

Action will cause an adverse impact. The EA concluded there is no significant impact 
affecting State of Hawaii Significant Criteria by the Proposed Action or the Alternative of 
Replace Existing Geotube Groins with Rock Groins and Possibly Nourish the Project 
Beach with Inland Sand. 
 

Notice of Anticipated Determination - Finding of No Significant Impact - There are no 
unresolved issues, and it has been concluded by the EA pertaining to the Proposed 
Action that a Finding of No Significant Impact is appropriate. Therefore, no 
Environmental Impact Statement is required.  
 
Reasons Supporting Anticipated Determination - The Proposed Action is consistent with 
and supported by the following evaluations: 
 

 Environmental Consequences - No significant, adverse environmental impacts and 

twelve positive environmental impacts with Proposed Action based on monitoring data 

and assessments of the previously implemented and similar SSBN Evaluation Project, 

and fourteen adverse environmental impacts if No Action 

 

 Significant Criteria - No adverse effect to Significant Criteria and a finding of No 

Significant Impact consistent with State of Hawaii Revised Statutes and Administrative 

Rules 

 

 Governmental Adopted Plans and Policies: 

 

 County of Maui - Beach Management Plan 

 

 State of Hawaii - Coastal Zone Management Program, Coastal Erosion Management 

 Plan, Integrated Shoreline Policy, Shoreline Hardening Policy and Coastal Management   

            Policy 

        

 Federal - Coastal Zone Protection Act  
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1.0   BACKGROUND 
  

1.1   INTRODUCTION 
 

The Stable Road Beach Restoration Foundation, Inc. (SRBRFI) was formed by seven Stable 

Road neighborhood home owners in 2007 for the sole purpose of restoring a portion of beach 

along Stable Road that was in the process of becoming a lost beach due to chronic beach 

erosion. The SRBRFI is the Applicant for the Proposed Action, and it has prepared this 

Environmental Assessment (EA) with assistance and overview by environmental and technical 

experts after six years of investigation and study of environmental conditions affecting chronic 

beach erosion and retreat at the Project Beach. 

 

The Project Beach has experienced chronic beach erosion for decades based on the University 

of Hawaii, Erosion Hazard Rate Map, and from 2006 to 2010 the beach experienced up to a 

four-fold increase of the historic, annual erosion rate and beach retreat from the Map. The 

history of this coastal area includes seven decades of sand mining for the previous Paia Lime 

Kiln and for other uses,  which has reduced the regional sediment supply for natural beach 

nourishment.  

 

Recommended in the State of Hawaii Coastal Erosion Management Plan (COEMAP) for 

beaches with chronic erosion due to diminished sediment supply is a Beach Erosion Control 

solution. .  

 

Per Hawaii Administrative Rules (HAR) Section 11-200-08, an EA is not required for 

“replacement or reconstruction of existing structures and facilities where the new structure will 

be located generally on the same site and will have substantially the same purpose, capacity, 

density, height and dimensions as the structure replaced”. This is the situation for the Proposed 

Action; however, this EA was nevertheless prepared to assess the Proposed Action, Alternative 

Actions considered, Environmental Consequences and any Mitigation required. 

 

Implemented by the Applicant in 2010 was a Small Scale Beach Nourishment (SSBN) 

Evaluation Project consisting of installing four, temporary geotube groins combined with beach 

nourishment using offshore sand. The temporary groins are permitted to remain until 25 June 

2014. 

 

The environmental monitoring record of the SSBN Project’s temporary groins’ performance 

indicates the temporary groins have: 1) successfully retained beach sand at the Project Beach, 

2) stopped beach retreat and land loss and 3) caused no adverse environmental impact to the 

Affected Environment of the Project Area. Thus, the Applicant is proposing to replace the 

temporary groins with rock groins which are needed as a longer lasting and more sustainable 

solution to Beach Erosion Control.  No additional beach nourishment appears to be needed 

since the SSBN Evaluation Project’s two and one half year performance record indicates the 

groin field has sufficiently retained beach sand all seasons from naturally occurring accretion 

primarily during fall and winter accretion seasons to: 1) protect and preserve the Project Beach, 



Final Environmental Assessment – Stable Road Beach Groins Replacement Project 

11 
 

2) continue  longshore sand transport to downdrift beaches and 3) prefill the new groin field to 

not deprive downdrift beaches of future longshore sand transport. 

 

Due to the previous monitoring data and performance assessments of the similar SSBN 
Evaluation Project, the information available to perform an environmental assessment of 
the Proposed Action has already been obtained and forms an empirical base from which 
to make predictable environmental assessments. The use of site specific and empirical  
data provides added reliability and certainty to the EA process and its conclusions. 
 
The purpose of this EA is to identify and assess any potential impacts to the Affected 

Environment associated with the Proposed Action of groin replacement and to consider 

Alternatives to the Proposed Action.  

 

This Draft EA was prepared in accordance with the EA requirements of the National 

Environmental Policy Act (NEPA) including Guidelines and Checklist; plus with the State of 

Hawaii Administrative Rules (HAR), Chapter 200 and Hawaii Revised Statutes (HRS), Chapter 

343. 

 

 

1.2    PROJECT LOCATION 
 
The Project Beach is located on the north shore of Maui, in Spreckelsville, north of the Kahului 

Airport (see Figure 1).  

 

 
Figure 1- Project Location/Area Map  
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The east boundary of the Project Beach is approximately 1,200 feet southwest of Papaula Point, 

and the Project Beach extends along the shoreline to the southwest 600 feet. Approximately 

4,000 feet to the west of the Project Beach is Kanaha Beach Park.  

 
The Project Beach is parallel to a portion of Stable Road and fronts four residential lots with 
TMK nos. (2) 3-8-002:071, 077, 074 and 078 (see Figure 2), and the Project Beach is flanked at 
each end with existing, hardened shoreline structures which define the extent and uniqueness 
of the Project Beach. 
 

 
Figure 2 - Project Site/TMK Map (Fronting Lots 071, 077, 074 and 078) 
 
 
1.3    PROJECT BEACH USE 

 
Historically, the Project Beach was used for traditional cultural uses including fishing, diving, 

swimming, walking, recreating, picnicking, relaxing and enjoying scenery. Since the early 

1980’s, the beach has also been used by water sport enthusiasts with the growth of surfing, 

windsurfing, kite boarding and paddle boarding. Presently, the Project Beach supports a 

diversity of both historic and contemporary recreational activity and use. 

 

 
1.4    PROJECT AREA EROSION HISTORY 
 
In the1900’s the Paia Lime Kiln constructed by HC&S was located approximately 2.5 miles east 

and updrift of the Project Beach. For over 70 years from 1907 to the late 1970’s, sand and coral 

were excavated from the beaches in Paia and Spreckelsville to manufacture hydrated lime for 

plantation uses, to build railroads and airstrips plus to produce cement during wartime. 

 

By the 1920’s beach erosion along Stable Road was a concern, so in 1925 an approximately 

400 foot long concrete seawall was constructed fronting residential properties 100 feet downdrift 

of the Project Beach to the southwest in order to protect them from land loss. Before 1940, 
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approximately 14 rock groins were constructed in front of this seawall and downdrift of it through 

Kanaha Beach Park further to the southwest to prevent beach loss (see Photo 1). 

 

 
Photo 1 - Local Vicinity Aerial Photograph, 1940 - Note Seawall and Groins Southwest of  
                 Project Site 
 
In 1954, HC&S commissioned Doak Cox, a well-respected geologist from Oahu, to study how 

much more sand could be removed from Spreckelsville and Paia beaches for use by the Paia 

Lime Kiln without adversely affecting the beaches. His report “The Spreckelsville Beach 

Problem” recommended ceasing sand removal from these beaches; however, beach sand 

mining continued for another 25 years. By 1997, the beach in front at the east end of the 

downdrift seawall was lost (see Photo 2).  
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Photo 2 – Local Vicinity Aerial Photograph, 1997     
 

 
Figure 3 - U. H. Annual Erosion Hazard Rate Map 
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The Project Beach has experienced chronic beach erosion and beach retreat for decades based 

on studies by the University of Hawaii (U.H.) from 1912 (see Figure 3). The U.H. Erosion 

Hazard Rate Map is based on aerial photographic data from 1960 to 2002. The map indicates at 

the area of the Project Beach by different color historical shorelines, an average, annual erosion 

rate of approximately 1.3 feet and in the text for the same eastern portion of the study area, a 

10% decrease of average Beach Width during this 42 year period. Evident from the different 

color, historical shorelines is significant beach retreat at the Project Beach over time since 1912. 

On the contrary, at the center portion of the study area immediately west of the Project Beach, 

where there are approximately 14 rock groins in front of residences, and including the east end 

of Kanaha Beach Park, the map indicates in the text an average, annual erosion rate of .7 feet 

with a 42% increase of average beach width over the same time. The groins on the immediate 

downdrift beaches have demonstrated for more than 72 years, the ability of rock groins in the 

region to reduce beach erosion.  

 

More recently, the Project Beach experienced a four-fold increase of the historic U.H., annual 

erosion and beach retreat rates from 2006 to 2010 until the installation of the temporary groins 

of the SSBN Evaluation Project. Other areas in the vicinity from 2006 to the present have 

experienced significantly increased rates of annual beach erosion and land loss including 

Kanaha Beach Park to the west and Baldwin Beach Park in Paia to the east.  

 

At Baldwin Beach Park the restroom building fell into the ocean at the end of summer in 2011 

due to beach retreat causing the land under the building to be exposed and eroded (see Photo 

3).  

 
Photo 3 – Beach Erosion at Baldwin Beach Park, 25 August 2011 
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According to the 25 August 2011 edition of The Maui News: 

 

 the popular beach park experiences erosion issues annually at the end of summer. 

 Summer trade wind swells push sand from the east end near the old lime kiln toward "Baby 

 Beach" at the west end. This natural process creates sheer sand faces along the beach and 

 exposes trees in the ironwood forest on the east end. In 2006, this seasonal phenomenon 

 took down a shower and damaged a lifeguard tower. 

 
Maui County owns a residential structure located at Baldwin Beach Park and according to the 

22 February 2012 edition of The Maui News: 

 

 Mayor Arakawa transmitted a resolution to the Maui County Council last month asking for 

 authorization to dispose of the "Montana Beach" structures by public auction. In a letter, he 

 said a county task force considered a number of options for the house but determined that it 

 had to be removed because of the "exceptionally high" erosion fronting the property at 

 Baldwin Beach Park. 

 

A recent Regional Management Study by the U.S. Army Corps of Engineers of Maui’s north 

shore region identified the Kanaha Littoral Cell, which includes the Project Area at its east end, 

as the fastest eroding cell on Maui’s north shore with an annual sediment loss of 10,500 cubic 

yards for approximately 15,000 feet of shoreline (see Figure 4); whereas the next fastest 

eroding area is the updrift Baldwin Park cell, which has an annual loss of only 2,400 cubic 

yards. The theory for the high rate of erosion at the Kanaha cell is that after seven decades of 

sand mining of this coastal zone and updrift beaches 2.5 miles to Paia, the cell has a 

diminished, natural sediment supply updrift to sufficiently nourish its beaches. 

 

   
Figure 4 - Regional Annual Sediment Loss Map 
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The County of Maui in its 1997 Beach Management Plan identified the overall Stable Road 

Beach area as an “Erosion Hotspot” which is classified as such “where there has been 

noticeable environmental effect and/or a decrease in recreational use”, and it has also identified 

some of the Stable Road Beach area as “Lost Beach” which is where there is a “lack a 

recreational beach, and lateral shoreline access is very difficult - if not impossible“. The County 
of Maui Beach Management Plan states regarding the Need for Maui’s beaches: “it is 
imperative that they be preserved, protected and restored where possible”. 
 

The State of Hawaii in response to the federal Coastal Zone Management Act in 1972 
adopted its Coastal Zone Management Program in 1977 to protect, preserve and restore 
coastal resources including recreation, historic, scenic and open space, ecosystems, 
economic uses, public use and recreation and marine, while protecting against coastal 
hazards and managing development. 
 

During the spring and summer seasons, the Project Beach typically has experienced beach 
erosion and land loss starting at its far east end due to seasonally strong trade winds combined 
with high tides plus from the adverse effect of the adjacent rock seawall fronting the tennis 
court. The Project Beach started experiencing higher than previous historic rates of beach 
erosion and land loss starting in 2006 (see Photo 4).  
 
During the fall and winter seasons, the Project Beach typically has experienced beach erosion 
and land loss starting at its far west end due to large surf from north Pacific swells combined 
with high tides plus from the adverse effect of the adjacent rock revetment and concrete 
seawall. The safety of the home on Lot 3 at this location is threatened (see Photo 5). 
 

 
Photo 4 - Beach and Land Erosion at Project Beach Looking East, 22 August 2006 
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Photo 5 – Beach and Land Erosion at West End of Project Beach (Lot 3), 23 August 2010 
 

 
Photo 6 – Beach and Land Erosion Causing Pollution at Project Beach, August 2008 
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As beach sand erodes and is eventually lost, upland banks and vegetation are left exposed. The 
upland bank provides little or no resistance to erosion causing land, trees and vegetation to fall 
onto the beach and into the ocean.  The dead vegetation restricts beach use and lateral beach 
access in addition to creating a safety hazard, especially during times of high tides and large 
waves (see Photo 4). The erosion of these historically terrestrial soils releases fine sediment 
and organic matter in the nearshore, increasing turbidity and impairing water quality (Photo 6). 
 
The sand beach also acts as a natural buffer to land based sources of pollution such as 
discharges from in-ground sewage leach fields and cesspools containing nitrates plus 
contaminated sediment from toxic chemicals in pesticides. Prior to implementation of the SSBN 
Evaluation Project, parts of the Project Beach were entirely lost seasonally, and the 
contaminants were able to flow directly into the ocean (see Photo 7 taken at low tide). These 
pollutants degrade water quality and adversely affect the health of the ocean marine 
environment. 
 

 
Photo 7 – Beach and Land Erosion Causing Pollution at Project Beach, 4 August 2009 
 
The loss of beach area limits the available habitat for endangered species including the 
Hawaiian Monk Seal and the Hawaiian Green and Hawksbill Sea Turtles. The loss of upland 
vegetation along the shoreline has also reduced habitat for numerous shore birds (see Photo 7).  

 
 

1.5    NEED FOR ACTION   
 

Based on the very apparent history of localized beach erosion and beach retreat, predicted 
future sea level rise, recent and possible future tsunamis plus potential extreme wave and high 
tide events causing continuing and accelerated beach erosion, beach loss, beach retreat plus 
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physical and environmental damage, it was evident to the Applicant in 2007 there was a Need 
for Action in order to preserve and protect the Project Beach from possibly becoming a lost 
beach as has happened at nearby beaches in the region.  
 

 
1.6    PREVIOUS APPROVALS AND ACTIONS 

In order to begin Action to restore the Project Beach, the Applicant requested approvals for 
removal of fallen, dead trees and other miscellaneous debris from the beach (see Photo 4). This 
work was approved by the following agencies: 

 County of Maui as SMA Exempt  

 State Department of Land and Natural Resources, Land Division for Right of Entry 
   

The work was performed during the late summer of 2007, and 39 tons of debris were removed 
from the public beach and disposed of legally at the Applicant’s expense. 
 
Subsequently, some of the ocean front property owners at the Project Beach were permitted by 
the DLNR, Office of Conservation and Coastal Lands to install temporary sand bag erosion 
control protection against eroded land embankments during the summer in 2009 in order to 
reduce the rate of land erosion and to preserve the Project Beach. The rough surf and high tides 
destroyed these sand bags a month after their installation, and the sand bags were removed; 
however, this project did help reduce the volume of seasonal land loss.  

 

1.7    EXISTING SSBN EVALUATION PROJECT  
 

1.7.1   Project Purpose 

The Applicant considered several approaches as how best to take Action to address the Need 
for Action to preserve and protect the Project Beach. The State of Hawaii Coastal Erosion 
Management Program (COEMAP) recommends several management alternatives to control 
beach erosion including “Erosion Control” defined as “Coastal erosion control techniques use 
structures that are designed to reduce sediment losses and thus slow the rate of erosion.” The 
COEMAP states “The Beach Erosion Control approach is more appropriate for areas where the 
problem is chronic erosion due to diminished sediment supply. These structures can be very 
useful in areas where it is too expensive to maintain a beach by continuing to bring in large 
quantities of sand from an outside source. Groins, breakwaters and headlands work best in 
areas where longshore transport is much more dominant than cross-shore transport in moving 
sediment out of the Project Area.” This recommendation was applicable to the conditions at the 
Project Beach. The COEMAP further stated a Beach Erosion Control approach “could include 
offshore breakwaters, and certain types of attached structures (T-head groins) used in 
combination with nourishment to stabilize particularly dynamic beach segments where erosion 
would be controlled effectively without negative impacts.” 
 
The COEMAP recommended the State develop a Small Scale Beach Nourishment (SSBN) 
Program for the purposes of expediting small-scale beach nourishment projects and information 
gathering, This program is in effect and managed by the Office of Conservation and Coastal 
Lands (OCCL) Division of the Department of Land and Natural Resources (DLNR). 
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After studying several alternative approaches and the feasibility of a SSBN approach, the 
Applicant chose to obtain approvals and implement a SSBN Evaluation Project, which consisted 
of an integrated design approach combining installation of groins for sand retention and beach 
nourishment to increase the beach width to previous historic locations. An additional benefit of 
this approach was information gathering, and the SSBN Evaluation Project was intended as a 
pilot and evaluation project. 
 
 
1.7.2    Scoping Process 
 
Prior to the submission of any applications for SSBN Evaluation Project approvals, the Applicant 
publicized and arranged a public Scoping Meeting with interested citizens, groups and agency 
representatives in June of 2008 to discuss the proposed SSBN Evaluation Project in order to 
preliminarily identify issues of concern. Approximately 50 people attended the meeting which 
was very productive in terms of dialogue and identifying issues of concern. Most of the 
attendees were local divers and fishers who were primarily concerned about the possible impact 
to the marine environment. 
 
Subsequent to the meeting, the Applicant held several meetings with an appointed 
representative of the divers and fishers as well as agency’s representatives to discuss the 
identified issues in greater depth and to develop methods to address the citizens’ concerns. The 
concerns were addressed and mitigated by the Applicant developing Performance Monitoring 
Guidelines Criteria and Metrics pre-, during and post-construction for the identified factors. 

 
  

1.7.3 Approvals And Action 

In order to preserve, protect and restore the Project Beach, the Applicant requested approval to 
construct Beach Erosion Control using an integrated design approach consisting of installing 
temporary sand retention devices (groins) and nourishing the beach with offshore sand. Without 
the sand retention devices, the Project was not sustainable or feasible since the sand 
nourishment would soon disappear due to the chronic beach erosion. 
 
The Project Scope also included monitoring and assessing potential environmental effects of 
the construction activities and assessing the groins’ erosion control performance in order to 
evaluate the potential of more permanent erosion control devices in the future. Approvals and 
permits were granted from the following governmental agencies for the Applicant to construct in 
2010 a Small Scale Beach Nourishment (SSBN) Evaluation Project (SSBN MA-08-01):  
 

 County of Maui, Planning Department  

 Hawaii State Department of Health, Clean Water Branch 

 Hawaii State Department of Land and Natural Resources, Office of Conservation and 
Coastal Lands  

 Hawaii State Department of Land and Natural Resources, Land Division  

 United States Army Corps of Engineers  
 

The following governmental agencies also reviewed and provided recommendations for the 
SSBN Evaluation Project: 
 

 Hawaii State Department of Land and Natural Resources, Department of Aquatic 
Resources 
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 Hawaii State Department of Land and Natural Resources, Department of Historic 
Preservation 

 Hawaii State Department of Land and Natural Resources, Beach Nourishment Panel of 
Technical Experts 

 Hawaii State Office of Hawaiian Affairs 

 Hawaii State Office of Planning, Coastal Zone Management Program 

 University of Hawaii, Sea Grant Program 

 United States Fish and Wildlife Service 

 National Oceanic and Atmospheric Administration, National Marine Fisheries Service 

 National Oceanic and Atmospheric Administration, Pacific Islands Regional Office 
 

The approval processes for the SSBN Evaluation Project was extensive and consisted of review 
and comment by fourteen Federal, State and County agencies plus by interested groups and 
individuals. Four Public Notices of the proposed SSBN Evaluation Project were published 
including in the Environmental Newsletter, The Maui News, County of Maui Planning 
Department Public Hearing Agenda and the Board of Land and Natural Resources Public 
Meeting Agenda. No negative comments were received or presented at the meetings. 
As a result, the SSBN Evaluation Project approvals were granted conditional upon the Applicant 
addressing four identified environmental factors by providing pre-, during and post-construction 
environmental monitoring and performance assessments of Water Quality, Benthic Habitat, 
Beach Erosion and Lateral Beach Access. The Project’s environmental monitoring program was 
developed from a positive collaboration with representatives and input from many government 
agencies and from meetings with interested citizens. Consequentially, Project Performance 
Monitoring and Criteria/Metrics were developed for each environmental factor.   
 
The SSBN Evaluation Project approval by the DLNR, OCCL is still active and existing since it 
permits the use of temporary groins until 25 June 2014. The approval requires the Applicant to 
either remove the temporary groins or replace the temporary groins with more permanent 
groins, upon new approval, prior to expiration of SSBN Evaluation Project approval. 
  
The construction of the SSBN Evaluation Project occurred from April through June 2010, and 
the work consisted of first installing the four, temporary, geotextile groins on the beach; 
nourishing the beach by dredging and pumping offshore sand onto the beach; and by finally 
placing and shaping the beach from the pumped sand. During the work, the Project’s Best 
Management Practices were adhered to.  

 
 

1.7.4   Environmental Monitoring  
 
The Federal EPA, seven step, Data Quality Objectives (DQO) process was used to develop the 
Project’s Performance Monitoring and Criteria/Metrics Guidelines for each of the four 
environmental factors to be monitored and assessed including:  environmental monitoring scope 
and procedures, monitoring frequencies and duration, monitoring study areas plus data 
assessment with consistency and analytical methodology for comparison to Performance 
Criteria/Metrics. The Guidelines were established during several planning and review meetings 
with agency representatives and interested citizens. All environmental monitoring was 
performed in accordance with the Guidelines. 

Pre-construction, environmental monitoring started for Water Quality, Benthic Habitat, Beach 
Erosion and Lateral Beach Access in order to establish ambient baseline conditions. These data 
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were used as a comparative basis for project performance data assessment, as well as to 
quantify and measure any changes from project related activity. 
 
During construction, environmental monitoring continued for Water Quality and Lateral Beach 
Access. Post-construction, environmental monitoring continued immediately post-construction 
for all four environmental factors per the Guidelines.  
 
Specifically, beach erosion monitoring consisted of regularly scheduled, seasonal instrument 
surveys by a licensed land surveyor. Surveyed were twelve beach profile locations (transects) 
including one updrift, six at the Project Beach plus five to approximately 600 feet downdrift. The 
same profile locations were surveyed each time with the same top of bank locations to 
consistently measure beach change over time. From beach profile drawings at each transect 
produced by the surveyor, computer software calculated the beach sand volume at each 
transect. Tables were used to record and compare Beach Width and Beach Sand Volume 
calculations at each transect for each survey time Within the Project Area and Outside the 
Project Area updrift and downdrift locations. The Tables are located in the Two and One Half 
Year Beach Erosion Monitoring and Metrics Report (see Appendix 9.2). 
 
In addition to using a pre- to post-construction comparative approach for performance 
assessment, pre-determined Performance Criteria/Metrics were included in the Guidelines for 
assessment of monitoring data at each monitoring cycle for comparison to established metrics 
or other performance criteria. Periodic Monitoring Reports were submitted to the appropriate 
governmental agencies in accordance with Project approval conditions and the Guidelines. 
 
The Project’s environmental monitoring effort represents a total of 460 monitoring data 
collections and assessments over two and one half years for the four environmental factors, 
excluding pre-construction baseline data collection. The environmental monitoring and 
assessments effort has been comprehensive and extensive.  
 
The Guidelines stipulate that environmental monitoring for each environmental factor should 
continue during the post-construction, one year equilibrating period until it was determined there 
was no post-construction change of conditions compared to pre-construction attributable to the 
Project, other than positive effects. 

 
1.7.5 Performance Assessment 

A significant purpose of the SSBN Evaluation Project was to be a pilot project for evaluation and 
information leading to a longer term solution to erosion control at the Project Beach. The 
monitoring data and performance assessments from what was essentially a site-specific, full 
scale model produced real, empirical and thus more reliable information than is typically 
available to evaluate the effectiveness of this particular beach erosion control technique.  

Water Quality, Benthic Habitat and Lateral Beach Access environmental monitoring data 
analysis and performance assessments Within and Outside the Project Area conducted 
for one year indicated there was: 1) no change of conditions compared to pre-
construction, 2) no adverse environmental effects during and after construction and 3) 
compliance with the Project’s Performance Criteria/Metrics); therefore, no environmental 
monitoring beyond the one year equilibrating period was necessary or required for these three 
environmental factors per the Project’s Performance Monitoring and Criteria/Metrics Guidelines. 
This finding was noted in the Summary and Conclusions Report - One Year Post-Construction 
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Performance Monitoring (see Appendix 9.1), and this report was submitted to the State and 
County approval agencies. 

Beach Erosion (shoreline change) environmental monitoring data analysis and 
performance assessments Within and Outside the Project Area conducted for one year 
indicated there was: 1) an overall gain of Beach Width and Sand Volume at the Project 
Beach and updrift beach compared to pre-construction (see Figures 5, 6, 7 and 8); 2) a 
reduction of Beach Width and Beach Sand Volume at the downdrift beach at transect 1 
(see Figures 6 and 8); and 3) compliance with the Project’s Performance Criteria/Metrics.  

The during-construction sand loss at the Project Beach was from normal seasonal erosion plus 
increased by the impact of construction producing an unstable beach condition. The overall gain 
occurred despite the Project Beach losing Beach Sand Volume from the tsunami during the 
2011 winter season.  

The reduction has occurred seasonally at the downdrift beach located at transect 1, which has a     
600 440 foot long hardened shoreline extending from its downdrift end updrift to the Project 
Beach. This beach lost a less proportional amount of beach sand volume during the same 
periods as the Project Area; nevertheless, an investigation of possible causes of the downdrift 
beach reductions was commenced. The preliminary assessment concluded the changes at the 
downdrift beach were not attributed to the groin field of the SSBN Evaluation Project Beach, 
thus the SSBN Evaluation Project was in compliance with the Project’s Performance 
Criteria/Metrics. To collect more data for a longer term assessment of the reduction, the 
Applicant decided to continue environmental monitoring and performance assessments for 
Beach Erosion beyond the one year equilibrating period.  

Beach Erosion performance for the one year period was included in the Summary and 
Conclusions Report - One Year, Post-Construction Performance Monitoring (see Appendix 9.1), 
and this report was submitted to the State and County approval agencies. 

Beach Erosion (shoreline change) environmental monitoring data analysis and 
performance assessments Within and Outside the Project Area conducted for two and 
one half years (updated from the Draft EA two year report and including two year 
information as Appendix 9.2) with four unique erosion/accretion seasons each year plus 
varying weather conditions indicated there was: 1) a continued overall trend of gain of to 
Beach Width and Sand Volume at the Project Beach (see Figures 5 and 7); 2) a leveling 
continued overall trend of gain to Beach Width and Sand Volume at the updrift beach 
(see Figures 6 and 8); 3) an continued overall reduction trend of gain to of Beach Width 
and Beach Sand Volume at the downdrift beach located at transect 1 despite with several 
seasons of accretion (see Figures 6 and 8); and 4) compliance with the Project’s 
Performance Criteria/Metrics.  

The downdrift beach has both gained and lost beach sand volume during seasons post-
construction, as has the Project Beach. The monitoring data indicated the downdrift beach had 
an initial gradual reduction of Beach Width and Sand Volume, but over time the beach has more 
sand volume than before the SSBN Evaluation Project. Additional studies of this beach and 
possible causes of its erosion resulted in the conclusion the reductions at the downdrift beach 
located at transect 1 were not attributed to the groin field of the SSBN Evaluation Project. 
Assessments concluded: 1) the downdrift beach was too far from the groin field to cause 
erosion 600 440 feet away, especially considering the continuous, hardened shoreline between 
causing reflected waves between it and the groin field and 2) visual observations the groin field 
did not interrupt longshore sand transport. The probable causes of the reduction at the downdrift 
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beach are a combination of factors including: 1) documented historic trend of local, long-term 
beach erosion and beach retreat resulting in the beach being at a tipping point of accelerated 
beach loss, 2) documented  increase of the long-term, annual beach erosion rate for the region, 
3) documented adverse effects to a beach from a hardened shoreline at and updrift of the beach 
and 4) documented unusually early and windier than normal weather. Also long-term 
assessments concluded there is documentation of comparable previous seasonal and historic 
beach conditions at the downdrift beach.  

 
Figure 5 - Project Beach Seasonal Sediment Gain/Loss  
 

 
Figure 6 - Outside Project Area Seasonal Sediment Gain/Loss   
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A Two and One Half Year Beach Erosion Performance Monitoring and Metrics Report with 
these findings was submitted to the State and County approval agencies (see Appendix 9.2).  

Outside Project Area figures are at a specific transect location on a beach; whereas, Project 
Beach figures are for the entire Project Beach. 
 

 
Figure 7 - Project Beach Seasonal Beach Width Gain/Loss 
 

 
Figure 8 - Outside Project Area Seasonal Beach Width Gain/Loss  
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Figure 9 – Project Beach Annual Beach Retreat Increase/Decrease  
 
No Beach Retreat is shown for Outside the Project Area because of existing seawalls. 
 
Visual analysis of the Project Beach indicates the success of the temporary groins in preventing 
beach erosion and land loss.  
 

 
Photo 8 - East End of Project Beach, 2 April 2012 (compare to Photos 4, 6, 7, pages 17-19) 
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Photograph 8 shows the east end of the Project Beach full of sand post-construction in August 
2010. August is historically the time of year when spring and summer seasons’ trade winds 
result in the most severe beach erosion at the east end of the Project Beach (compare to pre-
construction Photos 4, 6 and 7, pages 17-19). 
 

 
Photo 9 - West End of Project Beach (Lot 33), 6 May 2012 (compare to Photo 5, page 18) 

Photograph 9 shows the west end of the Project Beach, which has naturally gained sand over 
time without a significant fall and winter seasons’ loss from large, north Pacific swells (compare 
to Photo 5, page 18 prior to the SSBN Evaluation Project). 
The Project’s Summary and Conclusions Report - Two and One Half Year Environmental 
Monitoring and Performance Assessment for Beach Erosion (see Appendix 9.2) indicates 
continued positive performance of the SSBN Evaluation Project related to: 1) retention of 
Project Beach Sand Volume and Beach Width; 2) prevention of Beach Retreat and Land 
Loss; 3) continuation of longshore sand transport; plus 4) avoidance of adverse 
environmental effects.  
The two and one half year Beach Erosion environmental monitoring data also indicates: 
the Project Beach is self-sustaining in terms of annual Beach Sand Volume and Beach 
Width. Thus the groin field is functioning properly reducing seasonal beach sand loss 
and by facilitating retention of Beach Sand Volume from natural accretion during the fall 
and winter seasons (see Figure 5).  
The Project Beach has been restored, preserved and protected by the installation of 
groins as sediment retention devices. The existing SSBN Evaluation Project successfully 
accomplished the Project’s goals, and has generated a body of empirical data regarding 
possible environmental impacts to resources including water quality, benthic habitat, 
and beach quality at the Project Site. These data are highly valuable as a pilot project in 
the context of pursuing the Proposed Action as they are rigorous, site specific and 
collected in support of collaboratively established BMP’s and monitoring programs.  
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1.7.6    Tsunami Effect  

The Project Beach is subject to flood damage from a tsunami. The area is designated as Flood 
Zone VE (coastal flood zone with velocity hazard) on the current FIRM Map (see Figure 10). On 
11 March 2011, tsunami waves from Japan were reported to be up to nine foot high at nearby 
Kahului Harbor. The waves pounded the Project Beach and surged onto the upland properties 
without any significant beach erosion or land loss and with no damage to the temporary groins. 

 

Figure 10 – Flood Insurance Rate Map (FIRM)  

The tsunami decreased Beach Sand Volume at the Project Beach due to its flattening the 
previously mounded beach, and the waves pushed the beach sand mounds onto upland 
properties. At the east half of the Project Beach, beach sand was returned from the adjoining 
properties to the beach; however, beach sand remains on yards at the west half. 

The level of the beach sand at the shoreline was the same elevation as the adjoining land for 
most of the Project Beach prior to the tsunami due to the groins having retained beach sand. 
Thus the tsunami waves flowed over the shoreline since there were no exposed land 
embankments to erode except at the far west end of the Project Beach; whereas, tsunami  
waves eroded exposed land embankments elsewhere in the neighborhood and region. 

On 27 October 2012, smaller tsunami waves from Canada hit Hawaii beaches with waves 
reported to be up to five feet high at nearby Kahului Harbor. This tsunami had little impact within 
and outside the Project Area, with wave run-up on beaches similar to large surf and high tides. 

The tsunami waves did not significantly affect the Project Beach and its temporary groins, nor 
did they affect data used to formulate beach erosion performance assessments (see Appendix 
9.4 added since Draft EA). 
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1.7.7     Beneficial Cumulative Effects 
 

There are cumulatively beneficial effects of the SSBN Evaluation Project including: 

 Reducing the rate of beach erosion stabilizing Beach Width and Beach Sand Volume. 
 

 Eliminating land erosion and land loss, thus preventing land based pollutants directly 
entering the ocean.  
 

 Preserving water quality.  
 

 Preserving marine life and reef health.  
 

 Preserving beach habitat and for endangered species (see Photo 10). 
 

 
Photo 10 - Hawksbill Turtle Nest at Project Beach, December 2010 
 
Members of the Hawaiian Hawksbill Turtle Recovery Project observed approximately 

100 baby turtles leave the nest and venture across the beach to the ocean. Members 

returned two days later to locate any unexposed eggs and trapped baby turtles, and they 

found both helping the hatched turtles find their way to water. 

 

There was no turtle nest near this location years prior, and it is doubtful the nest could 
have occurred since a few years before 2010 since then the nest site was mostly dirt. 
The SSBN Evaluation Project’s beach nourishment added significant beach sand near 
the shoreline where the nest was located just a few months prior; and the Project’s 
temporary groins retained the beach sand for the nest site to be possible. 
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 Preserving the Project Beach as a cultural resource. 
 

 Preserving public open space and scenic value. 
 

 Preserving public beach recreational uses and lateral beach access. 

 Preserving State and County income from residents and tourists. 
 

1.7.9   Approval Expiration 
 
The SSBN Evaluation Project’s DLNR, OCCL Approval states “Authorization for the geotube 
groins is temporary and will expire four (4) years after completion of the initial construction of the 
project” which will be 25 June 2014. The geotube material is not sufficient to withstand continual 
movement and abrasion from sand and gravel at the waterline on Maui’s north shore, so the 
temporary geotube groins require constant maintenance and periodic replacement. Geotube 
groins are not a sustainable and thus not a long-term solution for Beach Erosion Control at the 
Project Beach. 
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2.0    NEED FOR AND PURPOSE OF PROPOSED ACTION 
 

2.1    NEED AND PURPOSE  

Due to decades of chronic beach erosion and land loss with a recently accelerated rate of 
localized beach erosion combined with rising sea levels, recent and possible future tsunamis 
plus extreme wind and tide events, the Need for Action is to preserve and protect the 
Project Beach. The Purpose of the previously installed SSBN Evaluation Project was twofold:  

 To temporarily restore the Project Beach by nourishing the beach with offshore sand and 
to preserve and protect the Project Beach by installing temporary, sand retention 
devices (groins) in order to retain beach sand. Beach nourishment also allowed the 
newly installed groin field to be filled with sand immediately so as not to trap sand and 
prevent longshore transport downdrift until the Project Beach reached equilibrium. 
 

 To evaluate the Project’s performance as a pilot project in terms of accomplishing the 
SSBN Evaluation Project purpose and goal of no adverse environmental effect, and 
specifically to evaluate the impact and performance of the temporary groins’ ability to 
retain beach sand at the Project Beach.   
 

Based on the successful performance of the SSBN Evaluation Project, the Purpose of Action 
is to preserve and protect the Project Beach in a longer lasting and more sustainable 
manner than with the temporary geotube groins approved for the SSBN Evaluation 
Project. This Purpose is consistent with the stated Need of the County of Maui in its Beach 
Management Plan and the stated goals of the State of Hawaii’s Coastal Zone Management 
Program (see Section 1.4).  

If the Project Beach were to further erode, the loss of more beach sand and land would cause 
the continuation of land based pollution directly entering  the ocean resulting in a long-term 
decline of water quality from land sources including sewage cesspools and leach fields, fertilizer 
nutrients, pesticides and other toxic chemicals plus from turbidity from fine sand, silt and clay 
soil; as well as the probable collapse of the home at the west end of the Project Beach onto the 
beach and into the ocean. This home presently has its foundation exposed and undermined due 
to land erosion (see Photo 5, page 18). The long-term decline of water quality could result in a 
decline of marine life health, which could negatively affect marine species and potentially 
damage the health of the fringing reef.  
 
Without the Proposed Action, the Project Beach may eventually become a Lost Beach, as has 
occurred at other nearby locations, and contribute to the decline of water quality, benthic 
habitat, beach habitat (used by endangered sea turtles and monk seals), shoreline habitat, 
beach use, lateral beach access and visual character. This beach is supports important 
recreational and cultural activities for residents of Maui, as well as for visitors.  
 
 
2.2   PROPOSED ACTION SUMMARY 

Due to the success of the existing SSBN Evaluation Project in accomplishing its goals and 
Purpose, the Proposed Action is the preferred Alternative since it is similar and less complex 
than the existing SSBN Evaluation Project and other Alternatives. The work scope of the 
Proposed Action is simply to remove the SSBN Evaluation Project’s existing, four, temporary, 
geotextile groins and to replace them with three or four more durable rock groins in the same 
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general location and of the same scale as the existing, temporary groins. See Section 3.2.1 for 
more information.  

Based on the successful implementation of the SSBN Evaluation Project, aspects of that project 
will be utilized for the Proposed Action including Environmental Monitoring and Best 
Management Practices during construction.  

The Proposed Action is the logical next step and conclusion to the existing SSBN Evaluation 
Project which served as a pilot project and empirical information source. 

                    
2.3    SCHEDULE 
 
The proposed implementation schedule is to remove the temporary groins and install the 
replacement groins as soon as possible as weather and conditions permit after all approvals 
and permits are received in order to minimize the on-going maintenance work for the temporary 
groins. Most likely the construction will occur during the spring, late summer, fall or winter 
season when the existing groin field is pre-filled or will be in the near future, weather is the 
calmest, high tides are the lowest and seasonal longshore transport subsides. Once all 
approvals are obtained, the Applicant will prepare a specific construction schedule and 
construction start date to notify all approval agencies. 
 
 
2.4    FUNDING 
 
Although the proposed work is to occur on a public beach, and there are substantial public 
benefits; there will be no public funds expended. All funding will be with private funds from the 
Applicant. 
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3.0    ALTERNATIVES CONSIDERED INCLUDING THE PROPOSED ACTION 
 

3.1    INTRODUCTION  
 
The State of Hawaii Coastal Erosion Management Program (COEMAP) identified five possible 
alternatives to manage beach erosion including: 

1. Abandonment - do nothing  
2. Beach Restoration - fill beach with sand  
3. Beach Erosion Control - slow erosion rate  
4. Adaptation - live with it  
5. Hardening - build walls  

 
Based on the COEMAP alternatives and combinations of those alternatives, the Project team 
identified nine potential Action scenarios for consideration as follows: 
 

1. Replace Existing Geotube Groins with Rock Groins Alternative - Replace four existing, 
temporary geotube groins with three or four longer lasting, rock groins in the same 
general location and of the same scale. Per the COEMAP, this is a Beach Erosion 
Control approach. 
 

2. Do Nothing Alternative or No Action Alternative - Remove the temporary groins per the 
SSBN Evaluation Project approval requirements and make no modifications. Per the 
COEMAP, this is an Abandonment approach. 
 

3. Extend Use of Temporary Geotube Groins Alternative- Obtain approvals to extend the 
approval duration of the existing, temporary geotube groins in the same location and of 
the same scale. Per the COEMAP, this is a Beach Erosion Control approach 
 

4. Annually Nourish Project Beach with Inland Sand Alternative - Remove temporary groins 
per the SSBN Evaluation Project approval requirements, and annually nourish the 
Project Beach with inland sand. Per the COEMAP, this is a Beach Restoration approach. 
 

5. Annually Nourish Project Beach with Offshore Sand Alternative - Remove temporary 
groins per the SSBN Evaluation Project approval requirements, and annually nourish the 
Project Beach with offshore sand. Per the COEMAP, this is a Beach Restoration 
approach. 
 

6. Replace Existing Geotube Groins with Rock Groins Combined with Possibly Nourish  
Project Beach with Inland Sand Alternative - Replace four existing, temporary, geotube  
groins with three or four longer lasting, rock groins in the same general location and of 
the same scale combined with possibly nourish the Project Beach with inland sand. Per 
the COEMAP, this is a combined Beach Erosion Control and Beach Restoration 
approach. 
 

7. Replace Existing Geotube Groins with Rock Groins Combined with Possibly Nourish 
Project Beach with Offshore Sand Alternative - Replace four existing, temporary, 
geotube  groins with three or four, longer lasting, rock groins in the same general 
location and of the same scale combined with possibly nourish Project Beach with 
offshore sand. Per the COEMAP, this is a combined Beach Erosion Control and Beach 
Restoration approach. 
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8. Relocate Residential Structures Alternative - Remove temporary groins per the SSBN 
Evaluation Project approval requirements, and relocate existing adjoining residences 
when necessary due to beach retreat and land loss from beach erosion. Per the 
COEMAP, this is an Adaption approach. 
 

9. Build Seawall or Revetment Alternative - Remove temporary groins per the SSBN 
Evaluation Project approval requirements and build a seawall or revetment at the Project 
Beach. Per the COEMAP, this is a Hardening approach. 

 
 
3.2       PROPOSED ACTION - REPLACE EXISTING GEOTUBE GROINS WITH ROCK 
 GROINS 
 
This Alternative is described as scenario #1 in Section 3.1. Under this scenario, the scope of 
work is to remove the SSBN Project’s existing four temporary geotube groins and to replace 
them with either three or four more durable rock groins in the same general location and of the 
same scale as the existing, temporary groins.  The final number of proposed replacement groins 
will be decided after the 2012 spring/summer season of Beach Erosion monitoring and 
performance assessment. 
 
The COEMAP recommends “for beaches where the problem is chronic erosion due to 
diminished sand supply, Beach Erosion Control is more appropriate”. The Proposed Action is a 
Beach Erosion Control approach consistent with the COEMAP. 
 
The Proposed Action is a logical conclusion to the existing SSBN Evaluation Project, and the 
Proposed Action is the preferred Alternative due to its simplicity and similarity to the existing 
SSBN Evaluation Project. 
 
The Need for Action is to preserve and protect the Project Beach, and the Purpose of Action is 
to preserve and protect the Project Beach in a longer lasting and more sustainable manner than 
with the temporary geotube groins approved for the SSBN Evaluation Project. The Proposed 
Action accomplishes the Need for and Purpose of Action. 
 
 
3.2.1    Design  
 
3.2.1.a   Groin Locations and Configuration 
 
Because of the successful performance of the existing, temporary geotube groins in 
accomplishing the SSBN Evaluation Project’s Purpose, which is the same as that of the 
Proposed Action, the design of the Proposed Action’s replacement rock groins is similar to 
those of the SSBN Evaluation Project.  
 
Existing, Temporary Geotube Groins: 
 
The existing, temporary groins are located perpendicular to the shoreline on the approximately 
600 foot long Project Beach (see Figure 11). There are two end or terminal groins and two 
middle groins generally spaced evenly apart, thus forming three beach segments each 
approximately 200 feet wide. The landward ends of the easterly three groins are located 
approximately 10 feet seaward of the vegetated shoreline, and these 100 foot long groins 
extend across the beach and into the ocean. The landward end of the west end groin overlaps 
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the seaward end of the rock revetment to its west approximately 15 feet, but does not extend 
near the shoreline as the other groins. The length of the west end groin should be extended 
inland to be closer to the shoreline similar to the other groins in order to prevent waves from 
bypassing its landward end when high tides and large waves cause scouring at the downdrift 
side of the existing west end groin. The existing groin lengths were designed to be relatively 
short into the ocean and without tails at the seaward ends of the middle two groins in order to 
minimize interference with the various recreational and cultural nearshore water activities. The 
existing groins’ spacing is similar to the U.S. Army Corps of Engineers’ general standard with a 
distance between groins (200 feet+/-) of approximately two to three times the effective in-water 
groin length (65 feet).   
 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 
Figure 11 - Existing SSBN Evaluation Project Site/Existing Structures to be   
                   Removed/Coastal Resources Map 
 
During the 2011 winter season, the angled west tail of the existing west end groin became 
damaged, then flattened and ineffective. The west tail of this groin was intended to retain sand 
downdrift of the groin which occurred without the tail, so it was determined the west tail of the 
west end groin was unnecessary. The existing west end groin and specifically its angled east 
tail were intended primarily to retain sand and reduce historic erosion at the west end of the 
Project Beach during the fall and winter seasons, which the groin successfully did. The east tail 
of this groin allowed the beach toe to remain at the same seaward location during all seasons, 
thus preserving beach width and sufficient wave run-up distance before eroding the shoreline. 
The east tail also accommodated sand retention at the west end of the Project Beach during the 
spring and summer seasons, while still allowing longshore sand transport to downdrift areas.  
 
Also during the 2010 winter season, the angled tail of the existing east end groin was damaged 
by a floating tree, and this section was replaced and located to be more in line with the landward 
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end of the groin. The intent of the angled tail was to retain more sand at the east end of the 
Project Beach during the fall and winter seasons; however, this was unnecessary since this 
groin without an angled tail performed well in retaining beach sand at this location. 
   
Replacement Rock Groins: 
 
Because of the successful performance of the existing, temporary geotube groins in 
accomplishing the SSBN Evaluation Project’s Goals, the design of the replacement rock groins 
is similar. The terminal or end groins of the groin field are the most important in preserving the 
Project Beach, and the lessons learned from the performance assessments and modifications of 
these groins during the SSBN Evaluation Project are reflected in the configuration of the 
replacement, terminal groins. The west end replacement groin has only an angled east tail as 
presently exists; and its length has been extended inland to near the shoreline, as all other 
existing groins, to prevent water bypassing the landward end of the terminal groin when high 
tides and large surf in order to eliminate downdrift scouring between the rock groin and the rock 
revetment. The east end replacement and middle groins have a straight configuration as 
presently exists.  

 

     Figure 12 - Proposed Action Site Plan and Replacement Groin Cross Section - 4 Groin   
                        Plan  

Figure 12 shows two terminal end and two middle groins previously described, and Figure 13 

shows two terminal ends and only one middle groin as an alternative plan. The idea behind the 

3 groin alternative was to reduce the groin footprint on the beach by eliminating the center-west 

groin which appears to be the least effective groin in the system. The 3 groin plan is being 

evaluated during the 2012 spring/summer since the existing middle groins have been buried for 

several months and/or become flat due to holes from coral abrasion. The 3 groin alternate   
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design was considered, and eliminated from further consideration during the 2012 summer, 
based on poor beach erosion performance at the east cell of the Project Beach This 
recommendation was made by the Project’s Coastal Engineer Once the flat seaward end 
section of the east middle groin was replaced late spring, beach erosion subsided at this cell. 

 
 Figure 13 - Proposed Action Site Plan and Replacement Groin Cross Section - 3 Groin    
                    Plan  
 
The landward ends of the replacement groins are located approximately 10 feet from the 
shoreline as existing, except the landward end of the west end groin is located at the existing 
shoreline in order for the groin to overlap the house foundation to prevent additional downdrift 
scouring between the groin and the house foundation plus rock revetment. The length of each of 
the easterly three groins is 100 feet, the same as existing, and the length of the west end groin 
has been increased inland to the shoreline by approximately 40 feet beyond existing. 
 
The visible or exposed length of the replacement groins will be significantly less than their actual 
length since their landward ends will be buried below the beach level below a sand ramp (see 
Figures 12 and 13), and the visible length of the replacement groins will be generally the same 
as the existing, temporary groins. 
 
 
3.2.1.b    Groin Height and Visibility 
 
Existing, Temporary Geotube Groins: 
 
The existing, temporary geotube groins are constructed from sand filled, geotextile tubes with 
either a 15 or 30 foot circumference. When the tubes are filled with sand, their shape is an oval, 
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being wider across than tall. The existing 15 foot circumference tubes are approximately 3.0 2.5 
feet tall and 8.25 6.5 feet wide, and the existing 30 foot circumference tubes are approximately 
6 5 feet tall and 16.5 13.5 feet wide. The landward 50 foot long segments of the existing, 
easterly three groins are comprised of two 15 foot circumference bottom tubes placed side by 
side with a center top tube of the same circumference stacked on top pyramid style for an 
overall groin height of approximately 5 feet and an overall groin width of approximately 15 feet, 
which is similar to height and width of the existing, single 30 foot circumference tube groin 
segments elsewhere. The height of the existing, temporary groins is not totally visible since the 
groins are mostly buried below the sand on the beach, particularly at their landward ends; and 
their seaward ends are mostly submerged below the high tide level.  
 
 

 
Figure 14 – Replacement Groins and Beach Profiles/Topography – 4 Groin Plan 
 
Replacement Rock Groins: 
 
The height of the replacement rock groins will be generally the same as the existing, temporary 
geotube groins and less than the SSBN Project’s approved groin height in most cases. The 
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wider base of the pyramid shaped replacement groins (see Replacement Groin’s Cross Section, 
Figures 12 and 13) will be mostly buried to reduce the apparent groin size and visibility as is the 
pyramid base of the existing groins. The landward ends of the replacement groins will be buried 
below the sand on the beach to below the level of the land bank, and excavated sand from the 
existing groins’ removal and replacement will be piled on top of the groins at their landward 
ends to assure groin burial and lateral beach access (see Figures 12 and 13, 14 and 15). The 
top of the replacement groins near their middle will be slightly above the beach sand level and 
are sloped down to follow the beach profile to the water where the groins will extend into and 
below the water level as presently exists at the Project Beach and at downdrift beaches (see 
Photo 11, page 41). The top of the replacement groins will be low enough to allow waves and 
water at high tides to flow over and through gaps at their top, thus allowing the natural, 
longshore sediment transport process nearshore to continue as presently exists.  
 

 
Figure 15 – Replacement Groins and Beach Profiles/Topography – 3 Groin Plan  
 
The 3 groin alternative design shown in Figure 15 has been eliminated from further 
consideration  
 
3.2.1.c   Groin Material 
 
Rock was selected for the replacement groin material because it is: a natural material, durable, 
readily available, and has a natural visual character with the same appearance as other nearby 
groins in place for more than 70 years that people are accustom to seeing. Other groin materials 
were considered such as concrete, treated wood, railroad ties, metal sheeting, and wood or 
steel pilings, but they are ill-suited to the natural site character. The replacement groins are 
designed to be similar in appearance to the several, existing rock groins located at the beaches 
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immediately downdrift of the Project Beach (see Photo 11), but with larger rock for longer-term 
stability. 
 
The replacement groins are proposed to be constructed with 1.5 ton (2 foot diameter +/-) rocks 
placed around a longitudinal core of smaller rocks for long-term groin stability (see Replacement 
Groin Cross Section in Figures 12 and 13). This design approach is consistent with the U. S. 
Army Corps of Engineers’ standards which have been developed after many groin installation 
assessments. 
 

 
Photo 11 - Existing Rock Groins Downdrift of Project Beach.  
 
The Project’s Coastal Engineer sized the groin rocks and designed the groin cross section 
based on studies of: local wave magnitude and direction history; weather conditions including 
tides, current, wind and waves; tidal wave impacts; SSBN Evaluation Project Beach Erosion 
monitoring data; observations of the region;  previous groin design experience; plus the 72+ 
year old downdrift groins still in place.  
 
There are approximately 14 rock groins immediately downdrift of the Project Beach (see Photo 
1, page 13). Per the U. H. Annual Erosion Hazard Rate Map, the downdrift area has had 
approximately half the annual erosion rate of the Project Beach and has had a 42% increase of 
average beach width compared to a 10% loss for the Project Beach during the same time from 
1960 to 2002. Rock groins have proven to be an effective beach erosion control approach in the 
region. 
 
 
3.2.2     Construction  
 
3.2.2.a  Construction Activities, Sequence and Means 

 
1. Neighborhood Signage Installation - Installation of neighborhood informational and 

safety signage by hand. 
 

2. Construction Staging Area Preparation - The construction staging area will be 
located inland at the south side of Stable Road, and the beach access road will be 
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located directly in-line from the staging area to the Project Beach, where previously 
located for construction of the existing SSBN Evaluation Project (see Figure 16).   
 
The construction staging area will be cleared of vegetation without grading by a 
tractor for a portable restroom, waste container, construction equipment, employee 
parking plus building materials. The existing access road has a gravel and sand 
surface, which is intended to remain. The replacement groin rocks are presently 
stock piled offsite at a construction yard, thus requiring no geological disturbance.  
The rocks will be washed at their offsite location to remove sediment prior to delivery 
in stages by truck to the Project Beach. 
 

        
        Figure 16 - Proposed Construction Staging Area, Beach Access                              
                            Road, Existing Access, Flora Area and Resources Map  

 
3. Pre-Construction Water Quality Environmental Monitoring – Includes calibration of 

the electronic monitoring probes (2), placement of monitoring probes in water located 
outside the work area sediment barrier and at the updrift “control” location plus 
obtaining water bottle samples at the same locations for a laboratory to measure and 
record pre-construction water quality (see Appendix 9.3 Performance Monitoring and 
Metrics/Criteria Guidelines for Water Quality).  
 

4. Project Beach Signage Installation - Installation of Project Beach informational and 
safety signage by hand. 
 

       Construction activities and water quality monitoring will occur on a groin by groin    
       basis as groins are replaced for the terminal groins first and then the middle groin(s)   
       as follows: 
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5. Sediment Barrier Installation - Installation of perimeter sediment barrier by hand 
around existing groin to be removed (see Figure 17). 
 

6. Existing Groin Removal – Cutting of the existing, geotextile groin tubes using razor 
knives by hand; excavation of sand fill from the tubes and stockpiling the excavated 
sand near the beach shoreline using a track excavator; removing the geotextile tubes 
and scour aprons’ material by the excavator and hand, plus disposing the removed 
geotextile material in the waste container at the staging area using the excavator and 
a forklift for transport. 

7. Replacement Groin Installation – Excavation of beach sand for replacement groin 
and stockpiling excavated sand near beach shoreline using a track excavator; 
placement of the groin core mat and installation of small quarry run rock on mat by 
the excavator and hand, placement of the large, surface rock around the core and 
backfilling around installed groin with previously excavated sand using the track 
excavator; removal of the perimeter sediment barrier and restoration of the beach 
construction area to the previous condition by hand. 
 

8. Final Clean-Up – Cleaning and restoring the Project Beach, beach access road and 
staging area by track excavator and hand.  

 
 

3.2.2.b    Construction Duration Estimate (Work Days) 
  
 Activity                                                                   Work Day +/- 

1. Neighborhood Signage Installation:                                     1 
2. Construction Staging Area Preparation:                         1 - 2 
3. Pre-Construction Water Quality Monitoring:             -7 to1 
4. Project Beach Signage Installation:                                      1 
5. Sediment Barrier Installation - Groin 1:                                3 
6. Existing Groin Removal - Groin 1:                              3 
7. Replacement Groin Installation - Groin 1:                       4 - 8 
8. Sediment Barrier Installation - Groin 2:                                9 
9. Existing Groin Removal - Groin 2:                              9 
10. Replacement Groin Installation - Groin 2:                    10 - 14 
11. Sediment Barrier Installation - Groin 3:                               15 
12. Existing Groin Removal - Groin 3:                            15 
13. Replacement Groin Installation - Groin 3:                    16 - 20* 
14. Sediment Barrier Installation - Groin 4:                               21 
15. Existing Groin Removal - Groin 4:                             21 
16. Replacement Groin Installation - Groin 4:                    22 - 26 
17. Final Clean-Up:                  27 - 30* 

 
 *    The duration is 23 work days +/- if there are three replacement groins.  
 
3.2.2.c   Construction Cost Estimate 
 
 The estimated construction cost is approximately $150,000 to 175,000.  
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3.2.3    Best Management Practices 
 
Site Specific Best Management Practices (BMP’s) scheduled during construction include 
Sediment and Pollution Control, Lateral Beach Access Control and Neighborhood Comfort and 
Safety Control. The BMP’s are similar to those successfully employed for the previously 
constructed SSBN Evaluation Project and include the following measures: 
 
3.2.3.a   Water Quality Sediment Control  

 Install floating silt curtain (sediment barrier) in ocean around submerged groin end 
during existing groin removal and replacement groin construction (see Figure 17). 
 

  
Figure 17 - Proposed Sediment Barrier and Sand Storage Location BMP Map   
 

 Wash groin rock offsite prior to placement to remove sediment and pollutants.  

 Remove existing groin sand from top to bottom concurrent with outgoing tide. 

 Locate dredged/excavated sand near shoreline and above high tide level for de-watering 
during existing groin removal and replacement groin installation (see Figure 17).  

 Attempt to prevent discharge of dredged material into the marine environment during 
transport and off-loading of dredged material. 

 Perform no sand to ocean work dredging, excavation and placement during periods of 
inclement weather. 

 Minimize sand stockpile discharge to ocean during extreme high tides with sand berms 
or barriers. 

 Minimize rock groin dredged/excavated footprint areas, and install groin rock core and 
rock immediately after dredging/excavation of respective footprint area.  

 Restrict construction equipment from the water except at wave run-up area. 

 Install runoff prevention at construction staging and beach access areas by using 
erosion barriers when there is inclement weather. 

 Restore construction staging area and beach access road at completion of work.    
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3.2.3.b Water Quality Pollution Control   
 Use U. S. Coast Guard approved, bio-degradable lubricants in construction equipment 

accessing the beach. 

 Refuel and park construction equipment at inland construction staging or beach access 
road and not on the beach. 

 Provide fuel spill kit at fueling areas. 

 Dispose of waste materials at approved refuse sites. 
 
3.2.3.c Lateral Beach Access Control  

 Install informational and safety signage at Project Beach. 
 Maintain pedestrian access across the Project Beach during all work and non-work 

hours to extent possible while maintaining safety.  
 Crew at construction area to monitor, control and facilitate lateral beach access during 

construction. 
 Install flat groin rock at the landward ends of groins and up the western rock revetment 

in a stair step manner to facilitate lateral beach access in case there is unusual beach 

loss from erosion. 
 

3.2.3.d Neighborhood Comfort and Safety Control 
 Work during daylight hours. 

 Comply with County and State noise statutes. 

 Provide dust control at beach access road. 

 Limit construction vehicle speed at beach access road and provide safety signs. 

 Park construction and employee vehicles at staging area. 

 Locate portable toilet at staging area. 

 Limit and control road blockage during deliveries and transport with safety personnel. 

 Daily clean beach and beach access road from construction material and debris.  

 

3.2.3.e Protected Marine Species Control 
 Survey Project Area prior to commencement of daily construction activity to ensure no 

protected marine species (Humpback Whale, Green Sea Turtle, Hawksbill Sea Turtle 
and Hawaiian Monk Seal) are in Project Area (Project Beach and nearshore waters). If 
protected species or their tracks are detected, construction activity will be postponed 
until the animal(s) voluntarily leave the area. If construction were to occur during the fall, 
watch for turtle tracks and nesting sites during the prior summer. Successful hatchlings 
would emerge around October to November. 

 If any listed species enters the Project Area during construction, construction is to be 
stopped until the animal(s) voluntarily depart the area. 

 All on site project personnel to be informed of the status of any listed species potentially 
present in the Project Area and the protections afforded to those species under Federal 
laws. A brochure explaining the laws and guidelines for listed species in Hawaii 
(http:.//www.nmfs.noaa.gov/prot_res/MMWatch/Hawaii.htm) to be reviewed with project 
personnel and maintained on-site. 

 Any accidental intake of marine mammals to be reported immediately to NOAA Fisheries 
24-hour hotline (888-256-9840). Any injuries to sea turtles to be reported immediately to 
NOAA fisheries (808-983-5730). Information report to include name and phone number 
of a point of contact, location of incident and nature of the take and/or injury. 
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 Limit construction vehicles to beach except for wave run-up area for noise control in-
water and minimum disturbance. 

 Place, not drop, groin rock for noise control. 

 Remove all construction debris that may pose an entanglement hazard to protected 
species from project site if not actively being used and/or at the work conclusion. 

 All project related materials and equipment placed in water to be free of pollutants. 

 No project related material to be stockpiled in water.  

 Prevent contamination of marine environment adjacent to project site from project 
related activity. 

 
3.2.3.f Coral and Benthic Biota Protection Control 

 Survey nearshore waters of work areas prior to construction for corals and other benthic 
biota and place silt curtain anchors and lines to avoid contact with corals and other biota. 

 Observe daily silt curtain anchors and lines for coral and other biota avoidance, and 
adjust anchors and lines as required. 
 
 

3.2.4 Environmental Monitoring 
 
The previously constructed SSBN Evaluation Project had more extensive and longer duration 
construction activity than the Proposed Action due to its combination of temporary groins 
installation (2 weeks - similar to the replacement groins installation work), plus dredging and 
pumping offshore sand nourishment with final beach sand distribution and shaping (10 weeks). 
From experience, the greatest possibility for any adverse environmental effect was during the 
disruptive construction phase.  
 
The replacement groins are of the same general design and locations as the existing, 
temporary, sand filled geotube groins. The greatest impact documented from installation of the 
temporary groins was during the sand-filling process when turbidity resulted from the pumping 
activity. The Proposed Action will not involve any offshore sand dredging, pipeline transport of 
sand over the fringing reef or any pumping of sand to create groins.  Therefore, the impact of 
installing replacement rock groins will be significantly less than that of the temporary groin 
construction.   
 
Experience with the more extensive construction activity of the SSBN Evaluation Project 
demonstrated no threat to Water Quality, Benthic Habitat, Lateral Beach Access or Beach 
Erosion during or after construction. Since the Proposed Action will require considerably less 
construction activity with limited in-water disturbance, and the established Best Management 
Practices (BMP’s) were successful, there is no need to monitor Benthic Habitat, Beach Erosion 
and Lateral Beach Access during construction of the Proposed Action. 
 
There is, however, a need and benefit to monitor Water Quality during construction of the 
Proposed Action to control any potentially adverse effect from  possible project related turbidity 
and to implement BMP’s when turbidity readings possibly exceed the Guidelines 
Criteria/Metrics, which are based on State standards.  
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3.2.4.a  Water Quality Monitoring  
 
Water Quality monitoring will occur pre-construction outside the Project Beach and at an updrift 
“control” site to establish the ambient and relative turbidity condition as a baseline, and 
monitoring will continue during construction at the activity site and the “control” site. If the 
turbidity level exceeds the Guideline’s Criteria/Metric, work will stop until the water quality is 
compliant and/or adjustments will be made to construction practices in accordance with the 
BMP’s (see Appendix Section 9.3 Performance Monitoring and Criteria/Metrics Guidelines for 
Water Quality). These Guidelines are similar to those approved and successfully utilized for the 
SSBN Evaluation Project. 
 
 
3.3     NO ACTION ALTERNATIVE 
 
This Alternative is described as scenario #2 in Section 3.1 and is an Abandonment approach 
per the COEMAP. The No Action Alternative is the same as the “Do Nothing Alternative”. Under 
this scenario, the scope of work is to remove the SSBN Project’s existing, temporary groins 
before 25 June 2014 per the existing SSBN Evaluation Project approval conditions and do 
nothing else. 
 
Until removal, the existing groins would require considerable maintenance and replacement 
since their geotextile construction is not sufficient to withstand dead coral abrasion at the active 
north shore environment. 
 
After removal of the temporary groins, the beach sand and the land would be eroded as before 
the SSBN Evaluation Project constructed in 2010. The estimated de-construction cost for this 
Alternative is approximately $ 10,000. 
 
The Need for Action is to preserve and protect the Project Beach. The Purpose of Action is to 
preserve and protect the Project Beach in a longer lasting and more sustainable manner than 
with the existing, temporary groins approved for the SSBN Evaluation Project. Although this 
Alternative does not accomplish the Need for and Purpose of Action, No Action must be 
considered as an Alternative under the NEPA process. 
 
 
 3.4      REPLACE EXISTING GEOTUBE GROINS WITH ROCK GROINS COMBINED WITH  
            POSSIBLY NOURISH PROJECT BEACH WITH INLAND SAND ALTERNATIVE 
 
This Alternative is described as scenario #6 in Section 3.1 and is a combination of a Beach 
Erosion and Beach Nourishment approaches consistent with the COEMAP. Under this scenario, 
the scope of work is to remove the SSBN Evaluation Project’s existing, four temporary geotube  
groins; to replace them with either three or four more durable rock groins in the same general 
location and of the same scale as the existing, temporary groins (the final number of proposed 
replacement groins will be decided after the 2012 spring/summer season of Beach Erosion 
monitoring and performance assessment); and to possibly nourish the Project Beach 
subsequently, if and when necessary, with Maui dune sand having grain size and characteristics 
meeting DLNR, OCCL standards. 
 
 This Alternative is similar to the Proposed Action - “Replace Existing Geotube Groins   
 with Rock Groins” scenario described as scenario #1 in Section 3.2 and is combined with 
 scenario #4 described in Section 3.1 -“Annually Nourish Project Beach with Inland Sand” , 
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 except that beach nourishment would occur only if and when necessary to maintain a minimum 
 beach width and beach sand volume.  
 
This is not the Proposed Action since it is not the preferred Alternative because it is more 
complex and appears not to be necessary based on the ability of the Project Beach with groins 
to retain sufficient naturally accreted sand during the year, thus eliminating the need for beach 
nourishment (see Figure 5, page 25).  
 
 
3.4.1    Design  
 
3.4.1.a Groins 
 
The replacement rock groins would be the same location, configuration, height, visibility and 
material as those of the Proposed Action (see Section 3.2.1). 
 
3.4.1.b Nourishment Location 
 
Possible beach nourishment would include a volume of inland sand to nourish the Project 
Beach if and when needed. The maximum estimated volume of beach nourishment sand to be 
placed at one time is anticipated to be approximately 300 cubic yards based on a 300 foot long 
half of Project Beach length with a 6 foot high dune. Possible beach nourishment sand would be 
placed at the east half of the Project Beach in the spring and summer and at the west half 
during fall and winter seasons near the top of the beach along the shoreline as a dune to slowly 
feed and nourish the beach during high tide episodes. 
 
3.4.1.c Nourishment Material 
 
Nourishment material would be inland Maui dune sand. Proposed is to wash the sand to clean it 
from contaminants, if existing, using a proven washing technique with equipment located offsite 
before delivery and placement at the Project Beach. The sand material would meet the following 
DLNR, OCCL quality standards: 
 

1. Contain no more than six (6) per cent fine material (#200 sieve - 0.074mm); 
2. Contain no more than ten (10) per cent coarse material (#4 sieve - 4.76 mm);  
3. Grain size distribution falling within 20% of existing beach grain size distribution; 
4. Overall ratio of fill sand to existing beach sand not exceeding 1.5/1; 
5. Free of contaminants including silt, clay, sludge, organic matter, turbidity, grease, 

pollutants and others; 
6. Primarily composed of naturally occurring carbonate beach or dune sand. 
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Figure 18 – Existing Beach and Maui Dune Sand Size Grain Distribution Comparison 
 
Maui dune sand is available from Ameron Hawaii and Hawaiian Cement. Contained in the 
application for the SSBN Evaluation Project was an analysis of Existing Beach Sand Grain Size 
compared to Maui Dune sand, and the existing sand at the top of beach location where the Maui 
dune sand would be placed has a comparable grain size distribution to Maui dune sand (see 
Figure 18). DLNR, OCCL nourishment sand standards 1 through 3 are able to be achieved 
based on this data and comparison of Existing Beach and Maui Dune sand. Standard 4 is 
readily achieved since the ratio of dune sand to existing beach sand would be approximately 
0.025/1. The sand cleaning, if necessary, would satisfy standard 5, and the fill sand is dune 
sand satisfying standard 6. 
 
 
3.4.2    Construction 
 
3.4.2.a Construction Activities, Sequence and Means 
 
Construction of the replacement rock groins is the same as that of the Proposed Action (see 
Section 3.2.2), and possible beach nourishment as a subsequent phase when necessary would 
include the following activities, sequence and means: 
 

1. Neighborhood Signage Installation - Installation of neighborhood informational and 
safety signage by hand. 
 

2. Collecting and Washing Sand - Washing to be by proven means and equipment if 
necessary to remove contaminants. 

3. Transport of Sand to Project Beach - By truck directly to Project Beach via the 
beach access road (see Figure 16). 
 

4. Sand Deposit and Spreading at Project Beach - By loader above the high tide level. 
This work would occur during periods of low tides. 
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3.4.2.b Construction Duration Estimate (Work Days) 
               
 Initial Activity - Groins Replacement                   Work Day +/- 

1. Neighborhood Signage Installation:                                     1 
2. Construction Staging Area Preparation:                         1 - 2 
3. Pre-Construction Water Quality Monitoring:             -7 to1 
4. Project Beach Signage Installation:                                      1 
5. Sediment Barrier Installation - Groin 1:                                3 
6. Existing Groin Removal - Groin 1:                              3 
7. Replacement Groin Installation - Groin 1:                       4 - 8 
8. Sediment Barrier Installation - Groin 2:                                9 
9. Existing Groin Removal - Groin 2:                              9 
10. Replacement Groin Installation - Groin 2:                    10 - 14 
11. Sediment Barrier Installation - Groin 3:                               15 
12. Existing Groin Removal - Groin 3:                            15 
13. Replacement Groin Installation - Groin 3:                    16 - 20* 
14. Sediment Barrier Installation - Groin 4:                               21 
15. Existing Groin Removal - Groin 4:                             21 
16. Replacement Groin Installation - Groin 4:                    22 - 26 
17. Final Clean-Up:                  27 - 30* 

 *    The duration is 23 work days +/- if there are three replacement groins.  
 
  Subsequent Activity - Beach Nourishment               Work Day +/- 

1. Neighborhood Signage Installation:                                 1 
2. Collecting and Washing Sand                                        1 - 4 
3. Transport of Sand                                                          2 - 4 
4. Sand Deposit and Spreading                                         2 – 4 

 
3.4.2.c  Construction Cost Estimate 
 
The construction cost for this Alternative is estimated to be approximately $150,000 to 175,000 
for the rock groin installation and $ 18,000 per beach nourishment with inland sand occurrence. 
 
  
3.4.3    Best Management Practices 
 
Site Specific Best Management Practices (BMP’s) scheduled during construction include 
Sediment and Pollution Control, Lateral Beach Access Control and Neighborhood Comfort and 
Safety Control. These BMP’s are similar to those of the Proposed Action and successfully 
employed for the previously constructed SSBN Evaluation Project (see Section 3.2.3). 
 
 
3.4.4    Environmental Monitoring 
 
Environmental Monitoring during construction includes the same scope as the Proposed Project 
for Water Quality for the removal of the temporary geotube groins and installation of rock groins 
(see Section 3.2.4); and during possible subsequent beach nourishment, no monitoring is 
necessary since there will be no direct discharge of sediment to the ocean. Sand nourishment 
deposits will be located above the mean tide level and would be slowly released to the Project 
Beach during high tides as dune sand naturally releases. 
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 3.5      ALTERNATIVES CONSIDERED BUT ELIMINATED FROM FURTHER ASSESSMENT 
 

Of the nine Alternatives originally identified, six were considered but eliminated from further 
consideration since they could not meet the Need for Action - to preserve and protect the 
Project Beach and/or the Purpose of Action - to preserve and protect the Project Beach in a 
longer lasting and more sustainable manner than with the existing, temporary groins approved 
for the SSBN Evaluation Project. The Alternatives eliminated from further consideration are as 
follows: 
 
 
3.5.1  Extend Use of Temporary Geotube Groins Alternative 
 
This Alternative is described as scenario # 3 in Section 3.1 and is a Beach Erosion Control 
approach consistent with the COEMAP. Under this scenario, the scope of work is to obtain new 
approvals to extend the duration of the existing, temporary geotube groins beyond the existing 
SSBN Evaluation Project expiration date of 25 July 2014 and to install new, replacement 
geotube groins of the same or similar material in the same general locations and with the same 
scale as the existing temporary groins when necessary for maintenance as the existing groins 
deteriorate. 
 
The existing geotube groins would require expensive, periodic maintenance and replacement 
before and after approval since the geotextile construction is not sufficient to withstand dead 
coral abrasion at the active north shore environment, plus an extended use approval period may 
be limited; therefore, this scenario is not sustainable in the long-term. The estimated 
construction cost for this Alternative is approximately $ 7,500 for each geotube section to be 
replaced. This could equate to approximately $ 15,000 to 22,500 per year.  
 
Although this scenario would accomplish in the short-term the Need of Action - to preserve and 
protect the Project Beach, it would not accomplish the Purpose of Action - to preserve and 
protect the Project Beach for the long-term and in a sustainable manner than with the temporary 
geotube groins approved for the SSBN Evaluation Project. As a result of this analysis, this 
Alternative was eliminated from further consideration. 
 
 
3.5.2    Annually Nourish Project Beach with Inland Sand Alternative 
 
This Alternative is described as scenario #4 in Section 3.1 and is a Beach Restoration approach 
per the COEMAP. Under this scenario, the scope of work is to remove the existing, temporary 
geotube groins per the existing SSBN Evaluation Project approval expiration by 25 July 2014 
and to annually nourish the Project Beach with inland sand trucked to the beach and spread at 
the Project Beach. This scenario would require annual beach nourishment to preserve the 
existing beach width and sand volume since the removed groins presently act as sand retention 
devices. Without installing replacement groins, beach nourishment would be required every year 
based on the previous rate of beach width and sand volume loss history at the Project Beach 
and the history of the nearby Sugar Cove Condominiums’ need for annual beach nourishment. 
The estimated construction cost for this Alternative is approximately $ 18,000 per year. 
 
This Alternative is expensive, temporarily disruptive to beach use and requires a long-term 
financial commitment to which the Applicant cannot commit; therefore, this scenario is not 
sustainable in the long-term.  
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Although this scenario would accomplish the Need for Action - to preserve and protect the 
Project Beach, it would not accomplish the Purpose of Action - to preserve and protect the 
Project Beach in a longer lasting and more sustainable manner than with the temporary geotube 
groins approved for the SSBN Evaluation Project. As a result of this analysis, this Alternative 
was eliminated from further consideration. 
 
 
3.5.3    Annually Nourish Project Beach with Offshore Sand Alternative 
 
This Alternative is described as scenario #5 in Section 3.1 and is a Beach Nourishment 
approach consistent with the COEMAP. Under this scenario, the scope of work is to remove the 
existing, temporary geotube groins per the existing SSBN Evaluation Project approval expiration 
by 25 July 2014 and to annually nourish the Project Beach with sand dredged and pumped from 
an offshore site similar to the process used for the SSBN Evaluation Project. This scenario is 
similar to scenario #4 described above (see Section 3.5.2), and it would also require annual 
beach nourishment. The estimated construction cost of this Alternative is approximately 
$1,000,000 or more. 
 
This Alternative is significantly more expensive than nourishing the Project Beach with inland 
sand ($18,000 per occurrence), is potentially disruptive to the ocean environment due an 
invasive process with several steps taking many weeks and requiring extensive mitigation to 
offset any short-term effects, is temporarily disruptive to beach use and requires a long-term 
financial commitment to which the Applicant cannot commit; therefore, this scenario is not 
sustainable in the long-term.  
 
Although this scenario would accomplish the Need for Action - to preserve and protect the 
Project Beach, it would not accomplish the Purpose of Action - to preserve and protect the 
Project Beach in a longer lasting and more sustainable manner than with the temporary geotube 
groins approved for the SSBN Evaluation Project. As a result of this analysis, this Alternative 
was eliminated from further consideration. 
 
 
3.5.4    Replace Existing Geotube Groins with Rock Groins Combined with Possibly  
 Nourish Project Beach with Offshore Sand Alternative 
 
This Alternative is described as scenario #7 in Section 3.1 and is a combination of Beach 
Erosion Control and Beach Nourishment per the COEMAP. Under this scenario, the scope of 
work is to remove the existing, temporary geotube groins per the existing SSBN Evaluation 
Project approval expiration by 25 July 2014; to replace them with either three or four more 
durable rock groins in the same general location and of the same scale as the existing, 
temporary groins (the final number of proposed replacement groins will be decided after the 
2012 spring/summer season of Beach Erosion monitoring and performance assessment); and 
to possibly nourish the Project Beach with sand dredged and pumped from an offshore site 
similar to the process used for the SSBN Evaluation Project. This scenario is similar to a 
combination of scenarios #1 and #5 (see Sections 3.1 and 3.5.3); however, it would not require 
annual beach nourishment as scenario #5 since the rock groins will retain beach sand and 
reduce annual sediment loss. The construction cost of this Alternative is approximately 
$175,000 for the initial rock groins replacement plus approximately $1,000,000 or more for each 
nourishment occurrence with offshore sand. 
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Because of the successful performance of the groins as sand retention devices with the SSBN 
Evaluation Project, the Project Beach has reached dynamic equilibrium with the natural 
accretion of beach sand during the fall and winter seasons and the retention of accreted beach 
sand during all four seasons. With groins, the Project Beach has reached a volume of beach 
sand to be self-sustaining without beach nourishment.   
 
Beach nourishment using offshore sand is disruptive and expensive, even if not done annually, 
and requires a long term-financial commitment (see Section 3.5.3); therefore, this scenario is 
not sustainable.  Scenario #6 (see Section 3.4) is more sustainable, if it were necessary, than 
this scenario. 
 
Although this scenario would accomplish the Need for Action - to preserve and protect the 
Project Beach, it would not accomplish the Purpose of Action - to preserve and protect the 
Project Beach in a longer lasting and more sustainable manner than with the temporary geotube 
groins approved for the SSBN Evaluation Project. As a result of this analysis, this Alternative 
was eliminated from further consideration. 
 
 
3.5.5    Relocate Residential Structures Alternative 
 
This Alternative is described as “Relocate Residential Structures” scenario #8 in Section 3.1 and 
is an Adaptation approach. Under this scenario, the scope of work is to remove the existing, 
temporary geotube groins per the existing SSBN Evaluation Project approval expiration by 25 
July 2014 and to relocate or remove existing houses and in-ground sewage systems adjoining 
the Project Beach when necessary as chronic beach retreat resumes.  
 
The five residential lots affected by Project Beach erosion and beach retreat have 9 homes on 
them. The lots are small with little room for relocation of structures. If most structures were to be 
relocated, the distance that they could be set back from the receding shoreline would not be 
significant enough to justify the expense of relocation, especially because present recent rates 
of erosion (1-4 feet per year) threaten to eliminate these lots entirely within the next few 
decades. 
 
There is no community sewage system along Stable Road, so each home has either a sewage 
cesspool or septic tank with a leach field in the remaining, small yard space fronting the beach; 
and any relocation of the sewage disposal areas, if possible, would add additional expense and 
complications. The estimated construction cost of this Alternative for relocation of each 
residential structure including individual sewage systems, if possible, is estimated to be 
approximately $ 150,000, and the total cost for all structures is approximately $1,350,000. 
 
The feasibility and probability for relocation or removal of the existing homes by their owners is 
not positive. 
 
This scenario would possibly protect existing structures fronting the Project Beach; however, it 
would not accomplish the Need for Action - to preserve and protect the Project Beach, and it 
would not accomplish the Purpose of Action - to preserve and protect the Project Beach in a 
longer lasting and more sustainable manner than with the temporary geotube groins approved 
for the SSBN Evaluation Project. As a result of this analysis, this Alternative was eliminated 
from further consideration. 
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 3.5.6    Build Seawall or Revetment Alternative 
 
 This Alternative is described as “Build Seawall or Revetment” scenario #9 in Section 3.1 and is 
 a Hardening approach per the COEMAP. Under this scenario, the scope of work is to remove 
 the existing, temporary geotube groins per the existing SSBN Evaluation Project permit 
 expiration and to construct a seawall or revetment across the Project Beach. The seawall or 
 revetment would connect to existing seawalls and revetments at each end of the Project Beach, 
 which were installed decades ago to prevent land loss at these locations due to the chronic 
 erosion. The estimated construction cost for this Alternative is at least $ 6,000,000. 
 
 This Alternative is expensive, disruptive to beach use and lateral beach access, plus it causes 
 possible loss of beach width sand volume in front of the seawall or revetment; therefore, this  
 scenario is not sustainable in the long-tem. 
 
 This scenario would eliminate land erosion and its adverse environmental consequences; 
 however, it would not accomplish the Need for Action - to preserve and protect the Project 
 Beach and the Purpose of Action - to preserve and protect the Project Beach in a longer  lasting 
 and more sustainable manner than with the temporary geotube groins approved for the SSBN 
 Evaluation Project.  As a result of this analysis, this Alternative was eliminated from further 
 consideration at this time.  
 
 If the chronic beach erosion and beach retreat were to continue at the Project Beach and 
 not be abated by the Proposed Action, a seawall or revetment will be re-considered by the 
 Applicant as necessary in the future to protect the land, nearshore ocean water quality and 
 adjacent residential structures as a last resort. 
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4.0    AFFECTED ENVIRONMENT FACTORS 
 
 
4.1     INTRODUCTION 
 
This Section describes the Affected Environment Factors at the Project Area and for areas 
immediately updrift and downdrift. The previous SSBN Evaluation Project included the same  
areas for environmental monitoring. A list of relevant Environment Factors and potentially 
Affected Factor’s Resources was compiled from the NEPA Environmental Factors Checklist 
produced by the California Environmental Quality Act (CEQA) to develop the Scoping Summary, 
which is similar to the Scope content from the scoping process of the SSBN Evaluation Project 
described in Section 1.7.2  Factors considered but excluded from consideration due to not being 
affected include Agriculture Resources, Air Quality, Geology /Soils, Hazards & Hazardous 
Materials, Land Use/Planning, Mineral Resources, Population/Housing, Public Services, 
Transportation/Traffic and Utilities/Service Systems.  
 
 
4.2      PHYSICAL FACTORS 
 
 
4.2.1   Project Area Resource 
 
4.2.1.a  Location – Project Area  
 
The Project Beach is approximately 600 feet long and averages 84 feet wide containing 
approximately 50,000 square feet of sand beach to the mean sea level. The Project Beach is 
the area directly benefitting from the Proposed Action. The land adjoining the Project Beach is 
developed with seven ocean front residences (see Cover Photo). 
 
The Project Beach functions as a littoral cell, in which beach sand  erodes at its ends seasonally 
with sand shifting east and west (see Section 1.4). The littoral cell is flanked at both ends by 
hardened shorelines with a rock seawall at the east end and a rock revetment and concrete 
seawall at the west end. The Cover Photo shows the Project Area with four temporary groins 
from the SSBN Evaluation Project. The two groins at each end of the Project Beach are visible, 
but those in the center are not since they are buried by naturally accreted sand.  
 
The Project Area shoreline faces NNW and typically receives long-shore trade winds and swells 
from the NE in the spring and summer and cross-shore NW Pacific swells in the fall and winter. 
Before the implementation of the SSBN Evaluation Project, there would be a minimal or no 
beach during the summer at the east end and minimal or no beach during the winter at the west 
end of the Project Beach due to the scouring effect of the seasonal swells especially at high tide 
periods exacerbated by the flanking, hardened shorelines. From 2006 to 2009 the land in front 
of the residences adjoining the beach eroded so much that each year from four to six feet of 
land was lost. 
 
There is a mostly undeveloped land and vegetated dune areas with one remaining home 
immediately updrift and east of the Project Beach. Foundations of one home east of the 
remaining home and one at the Project Beach have been undermined and can be found in the 
intertidal region evidencing significant beach loss this area over time. A series of beaches with 
headlands continues to the northeast, and many of these beaches have significantly eroded to 
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where there is no beach left but only land embankments or seawalls constructed for protection 
of developed property. Further east, Baldwin Beach Park has shown signs of severe beach 
erosion and a higher rate of land loss recently (see Section 1.4). 
 
Immediately to the southwest of the Project Area, there is a rock revetment and long, concrete 
seawall. Continuing along the southwest coastline, there are many manmade rock groins that 
were constructed prior to 1940 based on a historic aerial photograph (see Photo 1, page 13). 
These groins continue westerly past Kanaha Beach Park nearly to the County of Maui’s Sewage 
Treatment Facility. The rock groins hold sand and helped preserve the beach in front of the 
downdrift homes west of the long seawall. It is evident that at least 72 years ago there was a 
concern about chronic erosion on this stretch of beach. Kanaha Beach Park has accreted sand 
over many years, but severe erosion is visible at both ends of the Park in the last few years.  
 
Immediately offshore of the Project Area and extending approximately 2.5 miles along the 
shoreline, a fringing reef varies from 0.2 to 0.5 miles offshore (see Figure 1, page 11). Aerial 
photographs show this emergent reef to be fronted by finger and groove formations out to a 
distance of up to 1 mile offshore. 
 
 
4.2.1.b  Beach – Project Area   
 
The Project Beach is sandy with an average width to mean sea level of 84 feet and average 
cross slope of approximately 10%. The elevation of the land at the shoreline averages 
approximately eight feet above mean sea level (4Cover Photo). The beach width and slope are 
minimally sufficient to limit wave run-up during high tides and large fall/winter wave surges to 
the shoreline for most of the year, except in December and January when the combination of 
tides and large waves cause higher surges. During these two months, the wave run-up may 
extend over the top of the land at the shoreline if the beach sand level is the same as the land at 
the shoreline, especially if there is no shoreline vegetation; or in the case where there is an 
exposed land embankment with a vertical drop to the beach sand, the wave run-up hits and 
erodes the land embankments a few days each month.  
 
The University of Hawaii Erosion Hazard Rate Map with data from a 2002 aerial photo indicates 
“moderate to severe erosion” for the Kanaha area, and specifically at the Project Beach an 
annual erosion rate of approximately 1.3 feet with a 10% reduction of average beach width 
reduction from 1960 to 2002 (see Figure 3, page 13). The Project Beach has experienced a 
significantly higher (400%) annual beach erosion rate with consequentially an increased annual 
erosion rate with an increased rate of beach width reduction and land loss in the last four years 
from 2006 to 2010.  
 
The recently published Regional Sediment Management study of Maui’s north shore by Moffatt 
& Nichol for the U.S Army Corps of Engineers indicates the Kanaha area has recently 
experienced the highest rate of coastal erosion on Maui’s north shore with an increased regional 
sediment loss for the Project Beach region (see Figure 4, page 16). 
 
Typically during the spring/summer trade wind seasons, the beach width and sand volume 
increase at the west end and decrease at the east end of the Project Beach; and during the 
fall/winter north Pacific swell seasons, the beach width and sand volume decrease at the west 
end and increase at the east end of the Project Beach (see Section 1.4).  
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Prior to the SSBN Evaluation Project, the spring/summer trade winds typically started scouring 
the Project Beach sand nearshore at its far east end in the spring; and by mid-summer, the east 
end beach had minimal beach width and sand volume remaining with an approximately five foot 
high exposed land embankment (see Photo 7, page 19). The east end beach sand scouring and 
loss started in the early spring; and by the end of summer, the beach narrowing and sand loss  
progressed laterally a distance of approximately 300 feet from east to west.  
 
The fall/winter north Pacific swells typically started eroding  the beach sand nearshore at its far 
west end in the fall; and by mid-winter, the west end beach had minimal beach width and sand 
volume remaining with an approximately five foot high exposed land embankment at its west 
end (see Photo 5, page 17). The west end beach sand scouring and loss started in the fall; and 
by the end of winter,  beach narrowing and sand loss progressed laterally a distance of 
approximately 300 feet long from west to east.  
 

 
4.2.1.c  Land – Project Area 
 
The seasonal cycle of sand loss and deposition, affecting beach width and sand volume, also 
drives a seasonal pattern in loss of land from embankments from the embankments exposed by 
beach sand depletion. During moderately high tides, this erosion spreads from east to west in 
the spring/summer and vice versa in the fall/winter, causing consistent land erosion and loss 
across the Project Beach throughout the year.   
 
The seven residences fronting the Project Beach have relatively small lots approximately 1/6 to 
1/3 acre in size (see Cover Photo). The residences have sewage cesspools and septic tanks 
with leach fields for sewage disposal located on small areas of land between the homes and 
beach. These properties have lost considerable land during the last decade and especially from 
2006 through 2009, thus exposing some of the septic drainage pipes along the eroded 
embankment at the beach (see Photo 7, page 19) and reducing the leach field dispersal area. 
The residence at the west end of the Project Beach has lost so much land that a corner of its 
foundation is exposed at the land embankment (see Photo 4, page 17) thus placing the 
residence in peril from a large surf erosion event.  
 
The land of the residences’ ocean front yards fronting the Project Beach consists of sandy soils 
with clay soil layers. When this land erodes due to the waves and high tides, the land drops into 
the ocean, thus contributing land based pollution including clay soils causing turbidity (see 
Photo 6, page 18); nitrogen from fertilizers and leach fields stimulating algae growth; plus 
chemicals from pesticides can be toxic to marine life. The land of the ocean front yards of the 
two residences at the west is protected from erosion by a rock revetment, and it has imported fill 
soil of an unknown type. 
 
 
4.2.1.d  Shoreline – Project Area   
 
Currently, the Project Beach shoreline length is approximately 37% vegetated with shrubs and 
vines that have roots to help the soil from eroding so rapidly (see Cover Photo). There was 75% 
shoreline vegetation in 2008; however, the accelerated rate of beach erosion and resultant land 
loss from 2006 to 2009 resulted in a significant decrease of shoreline vegetation (see Photo 6, 
page 18). Along with the loss of shoreline shrubs and vines, there were numerous trees near 
the shoreline that died with many falling onto the beach and into the ocean from land erosion 
(see Photo 4, page 17).  
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The annual loss of beach-fronting land took with it some of the erosion retarding vegetation, 
which had also provided habitat to coastal species, including birds. 

 
 
4.2.2      Outside Project Area Resource 
 
4.2.2.a   Location – Outside Project Area  
 
The Outside Project Area is included in this EA since it may be affected by the Proposed Action 
due to its proximity being either immediately updrift or downdrift of the Project Beach. For the 
SSBN Evaluation Project, areas contiguous to the Project Area were included in the 
environmental monitoring, which consisted of a 100 foot wide updrift area and a 520 foot wide 
downdrift area. The downdrift area monitored is larger because Project impact is potentially 
greater down-drift due to wave and current direction.   
 
The updrift area is shown in the Cover Photo, and the downdrift area is partially shown in the 
Cover Photo with the remainder shown in Photo 1. 
 
 
4.2.2.b   Beach – Outside Project Area 
 
The updrift beach is sandy with an average beach width and a cross slope similar to the east 
end of the Project Beach since the beach sand movement is similar (see Cover Photo). The 
updrift area is subject to the same seasonal wave and tidal forces as the Project Beach; 
however, the seawall at the updrift beach has caused seasonal loss of sand beach in front of 
the seawall and exposed numerous, large rock piles plus an exposure of adjacent land 
embankments during spring/summer seasons.  
 
Downdrift of the Project Beach and west of the small beach cove located between the rock 
revetment and start of concrete seawall (see Cover Photo), the sand beach has been lost, 
presumably due to the area’s hardened shoreline. The 1940 aerial photograph (see Photo 1, 
page 13) shows a sand beach at the downdrift area in front of the east half of the seawall, but 
by 1997 there was no sand beach in front of this seawall area (see Photo 2, page 14). Today, 
there is no sand beach for at least 370 feet downdrift of the Project Beach.  
 
The 1940 aerial photograph shows several rock groins from the east end of the seawall westerly 
to Kanaha Beach Park. It is logical to assume there was concern of historic beach erosion this 
area before 1940 due to the seawall built in 1925 and rock groins shown in 1940, at least 72 
years ago. 
 
The University of Hawaii Erosion Hazard Rate Map with data from a 2002 aerial photo indicates 
“moderate to severe erosion” for the Kanaha area, and specifically at the immediate downdrift 
area an annual erosion rate of approximately 0.5 feet (see Figure 3, Page 14).  
 
The recently published Regional Sediment Management study for the Kanaha area, including 
the Outside Project Areas, by Moffatt & Nichol for the U.S Army Corps of Engineers indicates 
the Kanaha area has recently experienced the highest rate of coastal erosion on Maui’s north 
shore with an increased regional sediment loss for the Project Beach region (see Figure 4, page 
16). 
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Typically during the spring/summer trade wind seasons, the beach widths and sand volumes 
decrease immediately updrift and downdrift of the Project Area, and during the fall/winter north 
Pacific swell seasons, the beach widths and sand volumes increase.  
 
 
4.2.2.c   Land – Outside Project Area 
 
The updrift area is a sandy beach and has a 72 foot wide seawall immediately east of the 
Project Beach; and further east, there is a sand beach to the shoreline (see Cover Photo). The 
land at the updrift area is similar to that at the Project Beach composed of sand and layers of 
clay soil. There are signs of historic beach sand and land loss at the updrift area as evidenced 
by the numerous dead trees fallen in the water at the shoreline and stacked along the shoreline. 
 
The down-drift area consists of an approximate 50 foot long sand beach cove with a perimeter 
seawall immediately downdrift of the rock revetment and then a concrete seawall approximately 
400 feet long to the west (see Cover Photo). There is no exposed land downdrift due to the 
continuous seawall (see Photo 1, page 13). A portion of the east end of the concrete seawall 
has fallen into ocean and is still present (see Cover Photo). 
 
 
4.2.2.d   Shoreline – Outside Project Area 
 
The only Outside Project Area shoreline that exists is immediately east of the updrift seawall 
due to the presence of seawalls at the entire downdrift area. This small portion of updrift 
shoreline is vegetated (see Cover Photo).  

 
 
 

4.2.3      Construction Staging and Beach Access Area Resource 
 
4.2.3.a   Location - Construction Staging and Beach Access Area 
 
The construction staging area for the Proposed Action is located adjacent to Stable Road at its 
south side, where it was located for the SSBN Evaluation Project (see Figure 16, page 42). This 
area is approximately 60 feet wide and 200 feet long parallel to Stable Road. Access to the 
construction staging area is directly from the paved Stable Road. Construction staging area 
access to the beach is across Stable Road by a 20 to 12 foot wide beach access driveway 
between Lots 5 and 6 (see Figures 2 and 16, pages 12 and 42), where it was located for the 
SSBN Evaluation Project. 
 
 
4.2.3.b     Land - Construction Staging and Beach Access Area 
The construction staging area is generally flat requiring no site grading or earthwork, and it is 
vegetated with grasses. After the SSBN Evaluation Project completion, the same staging area 
was cleaned and left to naturally re-vegetate, which it did in a few months. The construction 
beach access road is generally level and was covered with gravel during the SSBN Evaluation 
Project for a distance as dust control.  
 
The shoreline at the beach access road does not have any vegetation, so there is existing good 
access to the sand beach. 
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4.3 OCEAN WATER QUALITY FACTORS  
 

4.3.1   Nearshore Water Quality Resource 
 

Upland of the Project Beach are mostly cane fields, which have been in existence and fertilized 
for decades; and closer is the Kahului Airport which has large paved runways and surfaces that 
discharge rainfall toward the ocean (see Cover Photo). 
 
During low tide, rivulets of brackish water can be seen draining through the sand beach to the 
ocean. Salinity tests conducted in the nearshore waters along the Project Beach and adjacent 
shoreline to the east during low tide indicate the flow of ground water to the intertidal area. 
 
Under conditions of a stable sand beach coastline with significant groundwater in-flow, beach 
rock shelves often form along the shoreline.  As tides push ocean water and fresh ground water 
through the calcium carbonate sand, the differing pH of seawater (~8) and fresh water (~6.5) 
tends to dissolve and re-precipitate the calcium around the sand grains causing the sand to 
lilhify into stone.  Where beach rock is formed through a sand beach, the slope of the beach can 
often be seen petrified in layers of the rock. The point immediately to the east of the Project 
Beach is a beach rock shoreline with tide-pools often forming between this shelf and the beach.  
Offshore and to the west of the Project Beach, remnants of what appear to be prehistoric beach 
rock shoreline features mark the likely extent of a pre-historic shoreline. 
 
Nearshore water quality is affected by the land fronting the Project Beach which is improved 
with seven homes, all of which have landscaping and septic leach fields or cesspools (see 
Photo 7, page 19). The land discharges nutrients from sewage cesspools or from septic tanks 
with leach fields as well as from fertilizers used for landscaping. It is also typical for 
homeowners to use pesticides for pest control, so the land also discharges toxic chemicals. The 
land’s clay soil has added significant turbidity in the ocean when eroded (see Photo 6, page 18). 
 
The Project Beach frequently does have naturally occurring sediment movement, and turbidity. 
Natural, nearshore turbidity is coupled to tidal cycles, and is greatest during periods of high tides 
and wave activity. 
 
 
4.3.2    Reef and Lagoon Water Quality Resource 
 
There is a lot of diving activity in the lagoon for octopus, and the lagoon is reported to be 
relatively abundant with octopus. According to the Hawaii Coral Reef Assessment and 
Monitoring Program (CRAMP), which has a monitoring site updrift of the Project Beach to the 
east and offshore of Papalau Point (see Figure 1, page 11), there is very low species richness, 
density, biomass and diversity of fish observed in the lagoon or at the reef. The reef does have 
greater than average cover and diversity of macro-algae coral. The reef appears to be relatively 
healthy due to the dynamic flow of open ocean water across it, and good reef health depends 
on pristine water quality. 
 
 
4.4       BIOLOGICAL FACTORS 
 
4.4.1    Shorezone Habitat Resource 
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The shorezone beach and vegetated shoreline have been habitat to many protected species 
observed along the Project Beach including: Wedge Tail Shearwater birds, Hawksbill and Green 
Turtles plus Hawaiian Monk Seals. During the fall of 2010, a Hawksbill turtle nest was located in 
the center of the Project Beach, and its hatchlings successfully left the nest in December (see 
Photo 10, page 30).  
 
There was no recent history of a turtle nest near this location prior to this siting, and it is doubtful 
the nest could have been dug there in previous years. Before the SSBN Evaluation Project, the 
nest site was mostly dirt. The SSBN Evaluation Project’s beach nourishment and sand retention 
groins facilitated significant sand near the shoreline where the nest was located just a few 
months after construction completion.  
 
 
4.4.2    Nearshore Benthic Habitat Resource 
 
At the Project Beach nearshore area, there is a beach rock shelf with a 15-20% seaward slope 
with a 1 to 2 foot thick stacked plate like structure typical of these formations. During low tide, 
rivulets of brackish (to taste) ground water can be seen draining through the sand beach to the 
ocean. Between the beach rock and the sand beach, the bottom is covered either by sand or a 
mixture of coral rubble. 
 
Nearshore sediment composition is primarily highly mobile sand, and its abundance decreases 
with distance from shore (see Cover Photo). Sand is progressively replaced by more stable 
cobble and rock with distance substrates with distance from shore. Gravel abundance is 
consistent and low throughout the Project area. Patches of exposed reef rock forming solid 
substrate is more abundant outside the nearshore region and is encountered with decreasing 
frequency the greater the distance from shore. The nearshore habitat is characteristic of a 
shallow back-reef lagoon with a well-defined reef crest several hundred feet offshore. 
 
Correlated to distance from shore is the abundance of algae and invertebrates, and 
consequently a decrease in bare sediment. Where found, beds of macro-algae reach as much 
as 85% cover, but more commonly, they do not exceed 50% cover. Extensive beds of 
zooanthids (colonial sea anemones) are common. Occasionally, stable substrate such as reef 
rock or large rocks provide habitat for corals, macro-algae and invertebrates. In all zones, corals 
are present but not abundant with more corals offshore than nearshore. 
 
 
4.4.3   Protected Marine Species 
 
Frequenting the region are four protected marine species: 
 
 
4.4.3.a  Humpback Whales (Megaptera Novaeangliae) 
 
Humpback Whales are an endangered species which frequent open ocean waters beyond the 
shallow lagoon and fringing reef which is located approximately one third mile offshore from the 
Project Beach, and they arrive as early as October and depart as late as May or early June 
seasonally. During this time they breed, birth and nurture newborns. Project construction is 
scheduled to last approximately 30 working days (see Section 3.4.2.b), and during construction 
a track excavator and loader located on the Project Beach will remove existing groin sand and 
geotextile material, dredge for replacement groin footprint and place groin rock. Construction is 
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scheduled to occur during either spring, late summer, fall or winter when the new groin field is 
pre-filled with beach sand or soon to be full to minimize and avoid a potential impact to downdrift 
beaches (see Section 5.2.2.b). Construction is therefore scheduled to occur when Humpback 
Whales will be in offshore waters; but fortunately, the construction duration will be short relative 
to the length of whale season, construction noise will be intermittent and no more than 12 hours 
per workday, most noise will be airborne and there is an intervening lagoon and fringing reef to 
help subdue water-borne noise. 
 
 
4.4.3.b  Green Sea Turtles (Chelonia Mydas)  
 
Green Sea Turtles are a threatened species which are frequently seen in the lagoon and 
fringing reef ocean waters near the Project Beach. A high level of turbidity in the water during 
construction could affect the ability of Green Sea Turtles to forage near the Project Beach. 
 
 
4.4.3.c  Hawksbill Sea Turtles (Eretmochelys Imbricate)  
 
Hawksbill Sea Turtles are an endangered species which have been observed on the Project 
Beach (see Section 1.7.7) and in nearby ocean waters. A high level of turbidity in the water 
during construction could affect the ability of Green Sea Turtles to forage near the Project 
Beach. 
 
 
4.4.3.d  Hawaiian Monk Seal (Monachus Schauinslandi)  
 
Hawaiian Monk Seals are an endangered species which have been observed on the Project 
Beach and in nearby ocean waters. A high level of turbidity in the water or noise during 
construction could affect the ability of the Hawaiian Monk Seal to haul out or forage near the 
Project Beach. 
 
 
4.5      CULTURAL AND HISTORIC FACTORS 
 
4.5.1   Cultural Artifacts and Burials Resource 
 
The area affected by the Proposed Action is the Project Beach, from which the sand comes and 
goes with erosion cycles. During the previous SSBN Evaluation Project, excavation of the same 
depth as proposed occurred on the sand beach at the areas of the existing and proposed 
groins, and no cultural artifacts or burial remains were discovered nor have they been observed 
during periods of substantial beach sand loss (see Photo 7, page 19). 
 
 
4.5.2     Cultural and Recreation Resource 
 
The Project Beach and its ocean waters are extensively used by the public for many diverse 
cultural and recreational activities including: windsurfing, kite boarding, surfing, paddling, fishing, 
diving, snorkeling, swimming, walking/jogging, picnicking and sunbathing. The Project Beach is 
internationally renowned for its windsurfing and kite boarding because of its orientation and 
exposure to the trade winds, and diving for Octupus and fishing in the lagoon is also very 
popular. 
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In 2010, the Applicant completed the SSBN Evaluation Project which significantly stabilized and 
reduced the rate of historic beach width and sand volume losses, thus temporarily preserving 
recreational beach use for the entire Project Beach (see Cover Photo) until a longer lasting 
solution could be implemented. 
 
 
4.5.3     Lateral Beach Access Resource 
 
Public lateral beach access to the Project Beach is from the nearby public parking at both the 
Kanaha Beach Park at the west and from the Kahului Airport beach (Camp 1) at the east.  
 
Lateral access across the Project Beach has been unsafe and difficult when the beach 
seasonally eroded (see Photo 6, page 18) and had numerous fallen trees restricting beach use 
(see Photo 4, page 17). In 2007, the Applicant removed 39 tons of dead trees and debris to 
restore unrestricted beach use and lateral access (see Cover Photo).  
  
 
4.5.4   Visual Resource 
 
The Project Beach is a scenic resource due to its visual character (see Photo 8, page 27), and 
its visual character has been impaired during periods of seasonal erosion in the past (see 
Photos 4 and 7, pages 17 and 19). Beside the beach’s visual character, another visual resource 
are the scenic vistas from the beach to the West Maui Mountains and the ocean with waves, 
wind, whales and ships coming and going to Kahului Harbor. 
 
 
4.5.5 Navigable Nearshore Resource 

 
The lagoon offshore of the project beach is actively used by paddlers, windsurfers, kite 
boarders, fishers, divers, swimmers and boaters. Safe navigation in the lagoon requires 
attention to weather conditions and tides plus an awareness of others and shallow areas. The 
nearshore lagoon area from the beach to the fringing reef located approximately one quarter 
mile offshore varies in depth from approximately 4 to 6 feet with several shallower reef sections.  
There are reef remnant sections located a distance offshore of the project beach approximately 
400 feet at the west and 300 feet at the east, and there is a channel between to bypass the 
beach nearshore. Otherwise traversing is usually outside these reef sections in the larger 
lagoon area to the fringing reef.  
 
 
4.6      ECONOMIC FACTORS 
 
4.6.1   Local Economy Resource 
 
There are several homes in the neighborhood that have vacation rentals for visitors who come 
from all over the world, many annually,  due to the attraction and the world wide notoriety of the 
Project Beach’s recreational opportunities. Tourism is Maui’s largest industry, and tourist visits 
affect the local economy.  
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4.6.2    Tax Revenue Resource 
 
The County of Maui collects transient accommodations tax from vacation rentals and also 
collects general excise tax from goods and services purchased by tourists. The County also 
collects property tax from local homeowners.  
 
The State of Hawaii collects personal income tax from local homeowners, many of whom 
receive income from vacation rentals in their homes. 
 
4.6.3    Financial Resource 
 
There are no public funds available for beach preservation other than at the more famous and 
valuable Oahu beaches. 
 
 
4.7      SOCIAL FACTORS 

 
4.7.1   Neighborhood Resource 
 
The Project Area neighbors choose to live in the Project Beach neighborhood as a matter of 
lifestyle, which is primarily related to their use and enjoyment of the Project Beach, plus some 
generate income from vacation rentals in their home. 
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5.0    ENVIRONMENTAL CONSEQUENCES AND MITIGATION MEASURES   
 
 
5.1     INTRODUCTION 
 
This Section describes the Environmental Consequences (impacts) to the Resources of the 
Affected Environment Factors that could result from implementation of the Proposed Action and 
the two Alternatives included for evaluation. Other Alternatives were identified and considered, 
but eliminated from further consideration because they did not meet the Need for and Purpose 
of Action. The impacts identified in this Section are either adverse, positive or none. For each 
identified potentially adverse impact, proposed Mitigation measures are prescribed to make the 
adverse impact inconsequential.  
 
The descriptions in this Environmental Consequences Section are of the same heading and in 
the same order as are those of the Affected Environment Factors in Section 4.0 for continuity. 
 
 
5.2       PHYSICAL FACTORS 
 
5.2.1 Project Area Resource 
 
5.2.1.a   Location – Project Area  

 
1. Environmental Consequences of Proposed Action: Under the Proposed Action there   

will be no impact to the Project Area location. 
 
Mitigation Measures: No Mitigation measures are required. 
 

2. Environmental Consequences of No Action Alternative: Under the No Action     
Alternative there will be no impact to the Project Area location. 
 
Mitigation Measures: No Mitigation measures are required. 
 

3. Environmental Consequences of Replace Existing Geotube Groins with Rock Groins 
Combined with Possibly Nourish Project Beach with Inland Sand Alternative:  
Under this Alternative there will be no impact to the Project Area location. 
 
Mitigation Measures: No Mitigation measures are required.  
 

 
5.2.1.b     Beach – Project Area   

 
1. Environmental Consequences of Proposed Action:  Under the Proposed Action, there 

would be no adverse impacts to the Project Area beach as evidenced by the positive 
Beach Erosion Monitoring and Performance Assessments of the previously 
implemented SSBN Evaluation Project (see Section 1.7.5); however, there would be 
a positive, long-term impact to the Project Area beach due to the preservation of 
beach width and sand volume that has been historically lost. The installation of longer 
lasting rock groins will continue the preservation of beach width and sand volume 
over time. 
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The preservation of the Project Area beach will consequently have the direct effect of 
preserving cultural and historic beach use, lateral beach access, visual character, 
beach habitat and land; plus the combined cumulative effects of preserving the 
vegetated shoreline, shoreline habitat, nearshore water quality and marine life health, 
neighborhood attraction, local economy and tax revenues (see Cover Photo). 
 
Mitigation Measures: No Mitigation measures are required. 
 

2. Environmental Consequences of No Action Alternative: Under the No Action 
Alternative, there will be a long-term adverse impact to the Project Area beach 
because the beach will continue to erode and retreat with a high probability of 
permanent of beach loss over time as evidenced by the beach loss history at the 
Kahului Airport lands east of the Project Area and consequently results in loss of: 
land contributing land based pollution directly to the ocean (see Photo 7, page 19), 
water quality resulting in adverse impacts to the marine ecosystem (see Photo 6, 
page 18), vegetated shoreline and shoreline habitat, beach habitat, cultural and 
historic beach use, lateral public access, visual character neighborhood attraction, 
local economy and tax revenue (see Photo 4, page 17).  
 
Mitigation Measures: The Mitigation measure required is the installation of beach  
sand retention devices (groins) per the Proposed Action to reduce and stabilize the    
historic the rate of beach erosion and consequently Project Area beach loss.  
 

3. Environmental Consequences of Replace Existing Geotube Groins with Rock Groins 
Combined with Possibly Nourish Project Beach with Inland Sand Alternative: Under 
this Alternative, there would be no adverse impacts to the Project Area beach as 
evidenced by the positive Beach Erosion Monitoring and Performance Assessments 
of the previously implemented SSBN Evaluation Project (see Section 1.7.5); however, 
there would be a positive, long-term impact to the Project Area beach due to the 
preservation of beach width and sand volume that has been historically lost. The 
installation of the longer lasting groins combined with possible beach nourishment 
from Maui dune sand will continue the preservation of beach width and sand volume 
over time. 
 
The preservation of the Project Beach will consequently have the direct effect of 
preserving cultural and historic beach use, lateral beach access, visual character, 
beach habitat and land; plus will the have a combined cumulative effects of 
preserving vegetated shoreline, shoreline habitat, nearshore water quality and marine 
life health, neighborhood attraction, local economy and tax revenues (see Cover 
Photo). 
 
Mitigation Measures: No Mitigation measures will be required. 
 
 

 5.2.1.c     Land – Project Area 
 

1. Environmental Consequences of Proposed Action: Under the Proposed Action, there 
will be no adverse impact to the Project Area land as evidenced by the positive Beach 
Erosion Monitoring and Performance Assessments of the previously implemented 
SSBN Evaluation Project (see Section 1.7.5); however, there will be a positive, long-
term impact to the Project Area land due to the reduction of land lost. The installation 
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of longer lasting groins will continue to stabilize and reduce the rate of beach erosion, 
plus to preserve beach width and wave run-up area; thus not allowing the waves at 
high tides to hit the land embankments which then fall into the ocean (see Cover 
Photo). 
 
The preservation of the Project Area land will directly reduce land based pollution 
from entering the ocean including: nitrogen from landscaping fertilizer plus from 
sewage leach fields and septic tanks causing algae growth and reef decline; from 
pesticides’ toxic chemicals causing health risks to marine life; and from clay soils 
causing turbidity and water quality decline. Further, the reduction of land lost will 
preserve the home at the west end of the Project Beach whose foundation has been  
undermined and with the potential outcome of the home falling onto the beach and 
into the ocean, which would be another source of land based pollution. 
 
Mitigation Measures: No Mitigation measures will be required. 
 

2. Environmental Consequences of No Action Alternative: Under the No Action      
Alternative, there will be a long-term, adverse impact to the Project Area land 
because the land will continue to erode and be lost into the ocean (see Photo 7, page 
17), consequently causing land based pollution, described Under the Proposed 
Action above, to directly enter the ocean and to adversely impact nearshore water 
quality and the health of marine life (see Photo 6, page 18). Also the home at the 
west end of the Project Beach may be lost due to an unsafe condition if land loss 
continues (see Photo 5, page17). 
 
Mitigation Measures: The Mitigation measure required is the installation of beach  
sand retention devices (groins) per the Proposed Action to reduce and stabilize the   
historic rate of beach erosion and consequently Project Area land loss.  

3. Environmental Consequences of Replace Existing Geotube Groins with Rock Groins 
Combined with Possibly Nourish Project Beach with Inland Sand Alternative: Under 
this Alternative, there will be no adverse impact to the Project Area land as evidenced 
by the positive Beach Erosion Monitoring and Performance Assessments of the 
previously implemented SSBN Evaluation Project (see Section 1.7.5); however, there 
will be a positive, long-term impact to the Project Area land due to the reduction of 
land lost. The installation of longer lasting rock groins combined with possible beach 
nourishment from Maui dune sand will continue to stabilize and reduce the rate of 
beach erosion, plus to preserve beach width and wave run-up area; thus not allowing 
the waves at high tides to hit the land embankments which then fall into the ocean 
(see Cover Photo). 
 
The preservation of the Project Area land will directly reduce land based pollution 
from entering the ocean including: nitrogen from landscaping fertilizer plus from 
sewage leach fields and septic tanks causing algae growth and reef decline; from 
pesticides’ toxic chemicals causing health risks to marine life; and from clay soil 
causing turbidity and water quality decline. . Further, the reduction of land lost will 
preserve the home at the west end of the Project Beach whose foundation has been  
undermined and with the potential outcome of the home falling onto the beach and 
into the ocean, which would be another source of land based pollution. 
 
Mitigation Measures: No Mitigation measures will be required. 
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5.2.1.d     Shoreline – Project Area   
 

1. Environmental Consequences of Proposed Action: Under the Proposed Action, there 
would be no adverse impacts to the Project Area shoreline as evidenced by the 
positive Beach Erosion Monitoring and Performance Assessments of the previously 
implemented SSBN Evaluation Project (see Section 1.7.5); however, there would be 
a positive, long-term impact to the Project Area shoreline due to the reduction of land 
lost and consequently shoreline vegetation lost. The installation of the longer lasting 
groins will continue to reduce and stabilize the historic rate of beach erosion plus 
maintain beach width and wave run-up area (see Cover Photo.); thus not allowing 
waves at high tides to hit land embankments and the vegetated shoreline which then 
fall into the ocean  
 
The preservation of the Project Area vegetated shoreline will also help reduce land 
erosion due to vegetation root structure stabilizing the soil, and the vegetated 
shoreline will have greater than localized benefits since it will consequently preserve 
the shoreline as habitat.  
 
Mitigation Measures: No Mitigation measures are required. 
 

2. Environmental Consequences of No Action Alternative: Under the No Action      
Alternative, there will be a long-term, adverse impact to the Project Area vegetated 
shoreline because the land and consequently the shoreline will continue to be eroded 
and lost into the ocean, resulting in a loss of any remaining vegetated shoreline for 
land erosion resistance and a permanent loss of shoreline habitat (see Photo 6, page 
18). 
 
Mitigation Measures: The Mitigation measure required is the installation of beach  
sand retention devices (groins) per the Proposed Action to reduce and stabilize the 
historic rate of beach erosion and consequently Project Area land loss and thus 
shoreline vegetation loss.  
 

3. Environmental Consequences of Replace Existing Geotube Groins with Rock Groins 
Combined with Possibly Nourish Project Beach with Inland Sand Alternative: Under 
this Alternative, there would be no adverse impacts to the Project Area shoreline as 
evidenced by the positive Beach Erosion Monitoring and Performance Assessments 
of the previously implemented SSBN Evaluation Project (see Section 1.7.5); however, 
there would be a positive, long-term impact to the Project Area shoreline due to the 
reduction of land lost and consequently shoreline vegetation lost. The installation of 
the longer lasting groins combined with possible beach nourishment from Maui dune 
sand will continue to reduce and stabilize the historic rate of beach erosion plus 
maintain beach width and wave run-up area, thus not allowing the waves at high tides 
to hit the land embankments and vegetated shoreline which then fall into the ocean 
(see Cover Photo). 
 
The preservation of the Project Area vegetated shoreline will help reduce land 
erosion due to the vegetative root structure, and it will have greater than localized 
benefits since it will consequently preserve the shoreline as habitat.  
 
Mitigation Measures: No Mitigation measures are required. 
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5.2.2   Outside Project Area Resource 
 
5.2.2.a   Location – Outside Project Area  
 

1. Environmental Consequences of Proposed Action:  Under the Proposed Action, there 
will be no impact to the Outside Project Area location. 
 
Mitigation Measures: No Mitigation measures are required. 

 
2.  Environmental Consequences of No Action Alternative:  Under the No Action   
     Alternative, there will be no impact to the Outside Project Area location. 
 
     Mitigation Measures: No Mitigation measures are required. 
 
3.  Environmental Consequences of Replace Existing Geotube Groins with Rock Groins  
     Combined with Possibly Nourish Project Beach with Inland Sand Alternative: Under   
     this Alternative, there will be no impact to the Outside Project Area location. 
 
     Mitigation Measures: No Mitigation measures are required. 
 
 

5.2.2.b     Beach – Outside Project Area 
 

1. Environmental Consequences of Proposed Action:  Under the Proposed Action, there 
will be no impact to the Outside Project Area downdrift beach (see Section 1.4) per 
the Beach Erosion Monitoring and Performance Assessments of the previously 
implemented SSBN Evaluation Project (see Section 1.7.5). Recent reductions overall 
of Beach Width and Sand Volume at the downdrift beach located at transect 1 12 are 
not attributed to the SSBN Evaluation Project, as described in the Two and One Half 
Year Beach Erosion Performance Monitoring/Metrics Report (see Appendix 9.2) and 
Section 1.7.5.  
 
Under the Proposed Action, there will be a positive impact to the Outside Project Area 
updrift beach per the Beach Erosion Monitoring and Performance Assessments of the 
previously implemented SSBN Evaluation Project (see Section 1.7.5). This beach will 
continue to be preserved by the Proposed Action (see Cover Photo). 
 
Mitigation Measures: Mitigation Measures are proposed to help alleviate any possible 
beach erosion impact to the downdrift beach located at transect 1 by the Proposed 
Action. The Mitigation Measures include: 1) pre-fill or forthcoming natural fill of the 
replacement groin field, 2) preserving Project Beach sand during construction to 
maintain groin field pre-fill and 3) adding beach sand to the Project Beach during 
construction to increase pre-fill volume. 
 
During the fall and winter seasons, the Project Beach accretes sand from cross shore 
sand transport by large north Pacific waves; and during these seasons, longshore 
transport is minimal due to the predominate large wave direction, and NE trade winds 
are light to moderate. During the spring and summer seasons, north Pacific waves 
dissipate significantly and NE strong trade winds prevail causing a strong westerly 
current, beach erosion and longshore transport. 
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The potential exists for a new groin field to impound sand and interrupt longshore 
sand transport processes until the groin field is full. The benefit of the existing groin 
field is that it has already retained beach sand to prefill the replacement groin field in 
order to not adversely impact downdrift beaches. Proper timing of groin replacement 
is important so the existing groin field is either pre-filled or will be filled in the near 
future to assure a pre-filled replacement groin field.  
 
Therefore as a Mitigation Measure, the Proposed Action will be implemented either 
when the existing groin field is sufficiently pre-filled, typically in the fall and winter; or 
when the forthcoming season will fill the new groin field, typically during late summer.  
These times also occur when longshore transport has subsided or will subside soon. 
 
Figure 7, page 25 indicates during the first year after the one year equilibrating period 
that Project Beach Width was stable during the 2011 summer. Photo 12 taken 5 
October 2011 shows the SSBN Evaluation Project groin field full of sand since the 
middle groins are buried and sand is at the top of the terminal groins at their updrift 
side.  
 

 
Photo 12 - Project Beach Aerial Photograph, 5 October 2011 
  
Per the data in Figure 5, page 24, there was approximately 10,128 cu. yds. of Beach 
Sand Volume on the Project Beach at the end of 2011 summer, which is an 
approximate 21% increase compared to the pre-construction beach sand volume. 
 
Therefore, replacement groin field construction will occur when there is or will be in 
the near future at the Project Beach either: 1) a visual beach condition similar to the 5 
October 2011 photograph as a criteria or 2) approximately 10,000 cu. yds. of existing 
Beach Sand Volume as a metric. 
 
Another Mitigation Measure is the placement of excavated sand from the temporary 
groins’ removal near the top of the beach above the high tide level, to the extent 
possible, to minimize the potential of existing beach sand migration from the Project 
Beach to maintain existing groin field pre-fill capacity. 
 
An additional Mitigation Measure is the sand fill removed from the temporary geotube 
groins will be added to the Project Beach to increase existing groin field pre-fill 
capacity. 
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2. Environmental Consequences of No Action Alternative:  Under the No Action 
Alternative, there will be no impact to the Outside Project Area downdrift area; 
however, the updrift beach will continue to erode and retreat as it has historically. 
 
Mitigation Measures: No Mitigation measures are required.  
 

 3.   Environmental Consequences of Replace Existing Geotube Groins with Rock Groins  
       Combined with Possibly Nourish Project Beach with Inland Sand Alternative:  Under  
      the Proposed Action this Alternative, there will be no impact to the Outside Project  
      Area downdrift beach (see Section 1.4) per the Beach Erosion Monitoring and   
      Performance Assessments of the previously implemented SSBN Evaluation Project   
      (see Section 1.7.5). Changes Previous reductions overall of Beach Width and Sand   
      Volume at the downdrift area beach located at transect 1 are not attributed to the   
      SSBN Evaluation Project, as noted described in the Two and One Half Year Beach  
      Erosion Performance Monitoring/Metrics Report.  
 
       The changes are due to several factors including:  the downdrift area having  
       a continuously hardened  shoreline with a long-term history of beach loss and  
       advancing beach retreat, documented adverse erosion effects of seawalls to beaches  
       in front and downdrift, too great of downdrift distance from the Project’s closest groin  
       to have effect downdrift areas and the ability of the Project’s groins to allow the   
      natural process of longshore sand transport.  
 
      Under the Proposed Action this Alternative, there will be a positive impact to the  
      Outside Project Area updrift beach per the Beach Erosion Monitoring and       
      Performance Assessments of the previously implemented SSBN Evaluation Project   
      (see Section 1.7.5). This beach will continue to be preserved by the Proposed Action   
      (see Cover Photo). 

 
     Mitigation Measures: The same Mitigation Measures will be implemented as for the      
     Proposed Action described above. 
 

 
5.2.2.c    Land – Outside Project Area  
 

1.  Environmental Consequences of Proposed Action:  Under the Proposed Action,  
     there will be no impact to the Outside Project Area land, as evidenced by the positive   
     Beach Erosion Monitoring and Performance Assessments of the previously  
     implemented SSBN Evaluation Project (see Section 1.7.5), because almost all the  
     areas outside the Project Area have seawalls to protect and preserve the land (see  
     Section 1.4). The one area without a seawall across it entirely is immediately updrift  
     of the Project Area, and this beach has been accreting sand since the implementation  
     of the previous SSBN Evaluation Project which reduces the possibility of beach  
     erosion and consequential land loss, which is a positive long-term impact. 

 
     Mitigation Measures: No Mitigation measures are required. 
 
2.  Environmental Consequences of No Action Alternative: Under the No Action  
     Alternative, there will no impact to the Outside Project Area land due to its hardened  
     shoreline. 
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     Mitigation Measures: No Mitigation measures are required. 
 
3.  Environmental Consequences of Replace Existing Geotube Groins with Rock      
     Groins Combined with Possibly Nourish Project Beach with Inland Sand   
     Alternative:  Under this Alternative, there will be no impact to the Outside Project  
     Area land, as evidenced by the positive Beach Erosion Monitoring and Performance  
     Assessments of the previously implemented SSBN Evaluation Project (see Section  
     1.7.5), because almost all the areas outside the Project Area have seawalls to protect  
     and preserve the land (see Section 1.4). The one area without a seawall across it  
     entirely is immediately updrift of the Project Area, and this beach has been accreting  
     sand since the implementation of the previous SSBN Evaluation Project which  
     reduces the possibility of beach erosion and consequential land loss, which is a  
     positive long-term impact. 
 
     Mitigation Measures: No Mitigation measures are required. 
 
 

5.2.2.d    Shoreline – Outside Project Area  
 

1.  Environmental Consequences of Proposed Action:  Under the Proposed Action,  
     there will be no impact to the Outside Project Area shoreline, as evidenced by the    
     positive Beach Erosion Monitoring and Performance Assessments of the previously  
     implemented SSBN Evaluation Project (see Section 1.7.5), because almost all of  
     the areas downdrift and updrift Outside the Project Area have seawalls and no  
     vegetated shoreline (see Section 1.4). The one area without a seawall across it      
     entirely is updrift of the Project Area, and this beach has been accreting sand since  
     the implementation of the previous SSBN Evaluation Project which reduces the  
     possibility of beach erosion and consequential loss of vegetated shoreline, which  
     is a positive long-term impact. 
 
     Mitigation Measures: No Mitigation measures are required. 
 
2.  Environmental Consequences of No Action Alternative: Under the No Action  
     Alternative, there will be no impact to the Outside Project Area shoreline due to its  
     hardened shoreline. 
 
     Mitigation Measures: No Mitigation measures are required. 
 
3.  Environmental Consequences of Replace Existing Geotube Groins with Rock  
     Groins Combined with Possibly Nourish Project Beach with Inland Sand     
     Alternative: Under this Alternative, there will be no impact to the Outside Project  
     Area shoreline, as evidenced by the positive Beach Erosion Monitoring and  
     Performance Assessments of the previously implemented SSBN Evaluation Project  
     (see Section 1.7.5), because almost all of the areas downdrift and updrift outside the  
     Project Area have seawalls and no vegetated shoreline (see Section 1.4). The one  
     area without a seawall across it entirely is updrift of the Project Area, and this beach  
     has been accreting sand since the implementation of the previous SSBN Evaluation  
     Project which reduces the possibility of beach erosion and consequential loss of  
     vegetated shoreline, which is a positive long-term impact. 
 
     Mitigation Measures: No Mitigation measures are required. 
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5.2.3    Construction Staging And Beach Access Area Resource 
 
5.2.3.a    Location - Construction Staging and Beach Access Area  

 
1. Environmental Consequences of Proposed Action:  Under the Proposed Action,  
    there will be no impact to the construction staging and beach access area location. 
 
    Mitigation Measures: No Mitigation measures are required. 
 
2. Environmental Consequences of No Action Alternative:  Under the No Action  
    Alternative, there will be no impact to the construction staging and beach access  
    location. 
 
    Mitigation Measures: No Mitigation measures are required. 
 
3. Environmental Consequences of Replace Existing Geotube Groins with Rock   
    Groins Combined with Possibly Nourish Project Beach with Inland Sand     
    Alternative:  Under this Alternative, there will be no impact to the construction  
    staging and beach access area location. 
 
    Mitigation Measures: No Mitigation measures are required. 

  
 

5.2.3.b    Land - Construction Staging and Beach Access Area 
 

1. Environmental Consequences of Proposed Action:  Under the Proposed Action,  
there is the potential to adversely impact the land of the construction staging and 
beach access areas (see 3.2.2.a) for the short-term during construction because of 
land disturbance causing storm runoff and dust, from petroleum products’ polluting 
the land and because of loss of vegetation.  
 
Mitigation Measures: Mitigation Measures for Sediment and Pollution Control     

       including storm runoff containment, dust control, fuel spill containment and clean-  
       up, designated parking areas plus re-vegetation are part of the Project’s Best   
       Management Practices (see Section 3.2.3) to mitigate potential short-term  
       impacts during construction. 

 
2. Environmental Consequences of No Action Alternative:  Under the No Action 

Alternative, there will be no impact to the construction staging and beach  
access area land. 
 
Mitigation Measures: No Mitigation measures are required. 
 

3. Environmental Consequences of Replace Existing Geotube Groins with Rock Groins 
Combined with Possibly Nourish Project Beach with Inland Sand Alternative:  Under 
this Alternative, there is the potential to adversely impact the land of the construction 
staging and beach access areas (see 3.2.2.a) for the short-term during construction 
because of land disturbance causing storm runoff and dust, from petroleum products’ 
polluting the land and because of loss of vegetation.  
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Mitigation Measures: Mitigation Measures for Sediment and Pollution Control   
including storm runoff containment, dust control, fuel spill containment and clean-up, 
designated parking areas plus re-vegetation are part of the Project’s Best 
Management Practices (see Section 3.2.2) to mitigate potential short-term   
impacts during construction. 
 

  
5.3      OCEAN WATER QUALITY FACTORS 
 
5.3.1   Nearshore Water Quality Resource   
 

1. Environmental Consequences of Proposed Action:  Under the Proposed Action,   
there will be no adverse, long-term impact to ocean nearshore water quality as 
evidenced by the positive Water Quality Performance Monitoring and Performance 
Assessments of the previously implemented SSBN Evaluation Project (see Section 
1.7.5); however, there will be a positive, long-term impact to nearshore water quality. 
Preservation of the beach provides a buffer to land based pollution (see Cover 
Photo) and prevents the erosion of land resulting in a reduction of land based 
pollution from nitrogen and chemicals from fertilizers, sewage leach fields, septic 
tanks and pesticides, plus from eroded clay soil causing turbidity. 
 
Under the Proposed Action, there is the potential to adversely impact the nearshore 
water quality for the short-term during construction because of dirty groin rock, 
turbidity from sand discharge and from petroleum products’ pollution.  

 
       Mitigation Measures:  Mitigation Measures for Sediment and Pollution Control   
       including groin rock washing offsite, sediment discharge containment using silt  
                  curtains in water at groin construction zones and use of biodegradable lubricants for  
       beach construction equipment are part of the Project’s Best Management Practices    
       (see Section 3.2.3) to mitigate any potential short-term impacts during construction. 
 

2. Environmental Consequences of No Action Alternative: Under the No Action    
       Alternative, there will be a long-term, adverse impact to the nearshore water quality    
       because continued beach erosion and land loss land loss 1.) eliminates the beach as 
       a buffer to terrestrial pollution release (see Photo 7, page 19) and 2.) leads to   
       release of chemical pollutants found in coastal lots including nitrogen from fertilizers   
       and sewage treatment and  toxins from pesticides plus increased turbidity due to   
       suspension of clay and organic matter contained in the terrestrial soils that are   
       washed away (see Photo 6, page 18).  

       Mitigation Measures: The Mitigation measure required is the installation of beach  
                  sand retention devices (groins) per the Proposed Action to reduce and stabilize the   
                  historic rate of beach erosion and consequently reducing the historic rate of land loss 
       and land based pollution from directly entering the ocean.  
 

3. Environmental Consequences of Replace Existing Geotube Groins with Rock Groins 
Combined with Possibly Nourish Project Beach with Inland Sand Alternative: Under 
this Alternative, there will be no adverse, long-term impact to ocean nearshore water 
quality as evidenced by the positive Water Quality Performance Monitoring and 
Performance Assessments of the previously implemented SSBN Evaluation Project 
(see Section 1.7.5). The relatively small quantity of Maui dune sand possibly used as 
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a supplement to be mixed with naturally accreted beach nourishment as it is slowly 
released across the Project Beach sand from its dune location during hide tide (2% 
of Project Beach sand volume) will have no significant adverse impact to ocean 
nearshore water quality since the sand will be free of contaminants and be of a 
similar grain size as existing at the same location on the Project Beach during the 
spring and summer seasons.  
 
There will be a positive, long-term impact to nearshore water quality Preservation of 
the beach provides a buffer to land based pollution (see Cover Photo) and prevents 
the erosion of land resulting in a reduction of land based pollution from nitrogen and 
chemicals from fertilizers, sewage leach fields, septic tanks and pesticides, plus from 
eroded clay soil causing turbidity.  
 
Under the Proposed Action this Alternative, there is the potential to adversely impact 
the nearshore water quality for the short-term during construction because of dirty 
groin rock, turbidity from sand discharge and from petroleum products’ pollution.  
 

       Mitigation Measures:  Mitigation Measures for Sediment and Pollution Control   
       including washing groin rock offsite, sediment discharge containment using silt  
       curtains in water at groin construction zones, use of biodegradable lubricants for  
                  beach construction equipment and washing Maui Dune sand offsite if contaminated   
       are part of the Project’s Best Management Practices (see Section 3.2.3) to mitigate   
       any potential short-term impacts during construction and possible subsequent beach   
       nourishment with Maui dune sand. 
 
 
5.3.2     Reef And Lagoon Water Quality Resource 
 

1. Environmental Consequences of Proposed Action:  Under the Proposed Action,   
there will be no adverse impact to the fringing reef and intervening lagoon because 
of no adverse impact to nearshore water quality (see Section 5.3.1); however, there 
will be a positive, long-term impact to the health of the fringing reef and lagoon.  
Preservation of the beach provides a buffer to land based pollution (see Cover 
Photo) and prevents the erosion of land resulting in a reduction of land based 
pollution from nitrogen and chemicals from fertilizers, sewage leach fields, septic 
tanks and pesticides, plus from eroded clay soil causing turbidity. Coral reefs require 
pristine water quality for good health.  
 

        Mitigation Measures: No additional Mitigation measures are required beyond those   
        in Section 5.3.1 for nearshore water quality. 
 

2. Environmental Consequences of No Action Alternative:  Under the No Action 
Alternative,  there will be a long-term adverse impact to the health of the fringing and 
intervening lagoon reef because of a continuation of adverse impacts to nearshore 
water quality due to the continuation of the historic  loss of the beach as a buffer 
between land based pollution and the ocean and due to the continuation of historic 
land lost into the ocean and consequently a continuation of  land base pollution to 
the nearshore waters from nitrogen and chemicals from fertilizers, sewage leach 
fields, septic tanks and pesticides (see Photo 7, page 19), plus from eroded clay soil 
causing turbidity (see Photo 6, page 18). 
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        Mitigation Measures: The Mitigation measure required is the installation of beach  
                   sand retention devices (groins) per the Proposed Action to reduce and stabilize the   
                   historic rate of beach erosion and consequently reduce the historic rate of land loss   
                   and land based pollution from directly entering the ocean. 
 

3. Environmental Consequences of Replace Existing Geotube Groins with Rock Groins 
Combined with Possibly Nourish Project Beach with Inland Sand Alternative:  Under 
this Alternative, there will be no adverse impact to the fringing reef and intervening 
lagoon because of no adverse impact to nearshore water quality (see Section 5.3.1); 
however, there will be a positive, long-term impact to the health of the fringing reef 
and lagoon. Preservation of the beach provides a buffer to land based pollution (see 
Cover Photo) and prevents the erosion of land resulting in a reduction of land based 
pollution from nitrogen and chemicals from fertilizers, sewage leach fields, septic 
tanks and pesticides, plus from eroded clay soil causing turbidity. Coral reefs require 
pristine water quality for good health.  
 
Mitigation Measures: No additional Mitigation measures are required beyond those 
in Section 5.3.1 for nearshore water quality. 

 
 
5.4       BIOLOGICAL FACTORS 
 
5.4.1    Shorezone Habitat Resource 
 

1. Environmental Consequences of Proposed Action:  Under the Proposed Action,   
there will be no adverse, impact to the Project Beach shorezone habitat as 
evidenced by the positive Beach Erosion Monitoring and Performance Assessments 
of the previously implemented SSBN Evaluation Project (see Section 1.7.5) and by 
the recent Hawksbill Turtle nest and hatchlings at the Project Beach (see Photo 10, 
page 30); however, there will be a positive, long-term impact to Project Beach 
shorezone habitat. Preservation of the beach will also preserve shoreline vegetation, 
both of which have been habitat to endangered species including Hawaiian Turtles 
and Monk Seals (See Cover Photo). The recent Hawksbill Turtle nest and hatchlings 
at the Project Beach are preliminary evidence that the habitat has already become 
more suitable to the natural communities of Hawaiian shores. 
 

       Mitigation Measures: No Mitigation measures are required.  
 

2. Environmental Consequences of No Action Alternative:  Under the No Action 
Alternative, there will be a long-term, adverse impact to the Project Beach shorezone 
habitat because of continued beach and land  loss with a consequential loss of 
beach and shoreline habitat (see Photo 6 and 7, pages 18 and 19). 
  

       Mitigation Measures: The Mitigation measure required is the installation of beach  
                  sand retention devices (groins) per the Proposed Action to reduce and stabilize the  
       historic rate of beach erosion and consequently preserve the beach as habitat and to 
       reduce the rate of historic land loss and thus the loss of shoreline vegetation as  
                  habitat. 
 

3. Environmental Consequences of Replace Existing Geotube Groins with Rock Groins 
Combined with Possibly Nourish Project Beach with Inland Sand Alternative:  Under 
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this Alternative, there will be no adverse, long-term impact to the Project Beach 
shorezone habitat as evidenced by the positive Beach Erosion Monitoring and 
Performance Assessments of the previously implemented SSBN Evaluation Project 
(see Section 1.7.5) and by the recent Hawksbill Turtle nest and hatchlings at the 
Project Beach (see Photo 10, page 30). The beach nourishment sand location is at 
the top of the beach along and not in the shoreline. The nourishment sand will 
gradually release down the beach to the ocean as does natural beach dune sand.  
 
There will be a positive, long-term impact to the Project Beach shorezone habitat. 
Preservation of the beach will also preserve shoreline vegetation, both of which have 
been habitat to endangered species including Hawaiian Turtles and Monk Seals 
(See Cover Photo). The recent Hawksbill Turtle nest and hatchlings at the Project 
Beach are preliminary evidence that the habitat has already become more suitable to 
the natural communities of Hawaiian shores. 
 
Mitigation Measures: No Mitigation measures are required.  

 
    
5.4.2    Nearshore Benthic Habitat Resource 
 

1. Environmental Consequences of Proposed Action:  Under the Proposed Action,   
there will be no adverse, long-term impact to the nearshore benthic habitat as 
evidenced by the positive Benthic Habitat Monitoring and Performance Assessments 
of the previously implemented SSBN Evaluation Project (see Section 1.7.5); 
however, there will be a positive, long-term impact to nearshore benthic habitat. 
Preservation of the beach will help preserve water quality (see Section 5.3.1) and 
consequently benthic habitat. 
 
Under the Proposed Action, there is the potential to adversely impact nearshore 
corals and other benthic biota for the short-term during construction if corals and 
benthic biota are not avoided. 
 

       Mitigation Measures: No additional Mitigation measures are required beyond those in 
       Section 5.3.1 for nearshore water quality. Mitigation Measures for Coral and Benthic   
       Biota Control, including under-water surveys prior to placing silt curtain anchors and   
       daily monitoring of anchors and lines, are part of the Project’s Best Management   
       Practices (see Section 3.2.3.f) to avoid and mitigate any potential short-term impacts 
       during construction. 
 

2. Environmental Consequences of No Action Alternative:  Under the No Action 
Alternative, there will be a long-term, adverse impact to the nearshore benthic habitat 
because of the adverse impact to water quality due to the continued loss of the 
beach as a buffer between land based pollution and the ocean and due to the 
continuation of land lost into the ocean and consequently resulting in a continuation  
of land based pollution from nitrogen and chemicals from fertilizers, sewage leach 
fields, septic tanks and pesticides (see Photo 7, page 19), plus from eroded clay soil 
causing turbidity (see Photo 6, page 18).  
 

       Mitigation Measures:  The Mitigation measure required is the installation of beach  
                  sand retention devices (groins) per the Proposed Action to reduce and stabilize the  
       historic rate of beach erosion and consequently reduce the historic rate of land     
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                  loss and land based pollution from directly entering the ocean thus improving the  
       health of nearshore benthic habitat. 
 

3. Environmental Consequences of Replace Existing Geotube Groins with Rock Groins 
Combined with Possibly Nourish Project Beach with Inland Sand Alternative:  Under 
this Alternative, there will be no adverse, long-term impact to the nearshore benthic 
habitat as evidenced by the positive Benthic Habitat Monitoring and Performance 
Assessments of the previously implemented SSBN Evaluation Project The relatively 
small quantity of Maui dune sand possibly used as beach nourishment (2%) of 
Project Beach sand volume) will have no adverse impact to ocean nearshore water 
quality since the sand will be free of contaminants and be of a similar grain size as 
existing on the Project Beach at the same location during the spring and summer 
seasons.  
 
Preservation of the beach will help preserve water quality (see Section 5.3.1) and 
consequently benthic habitat. 
 
Under this Alternative, there is the potential to adversely impact nearshore corals 
and other benthic biota for the short-term during construction if corals and benthic 
biota are not avoided. 
 
 

       Mitigation Measures: No additional Mitigation measures are required beyond those in 
       Section 5.3.1 for nearshore water quality. Mitigation Measures for Coral and Benthic   
       Biota Control, including under-water surveys prior to placing silt curtain anchors and   
       daily monitoring of anchors and lines, are part of the Project’s Best Management   
       Practices (see Section 3.2.3.f) to avoid and mitigate any potential short-term impacts 
       during construction. 

 
 

5.4.3 Protected Marine Species 
 
5.4.3.a       Humpback Whales 

 
1. Environmental Consequences of Proposed Action: Under the Proposed Action, there 

will be no adverse, long-term impact to Humpback Whales because whales will not 
be affected. 
 
Under the Proposed Action, there  is the potential to adversely impact Humpback 
Whales for the short-term because of intermittent noise during construction. 

 
 Mitigation Measures: Mitigation Measures for protection of Humpback Whales,    
 including construction equipment not located in water and placing groin rock to   
 reduce in-water noise, are part of the Project’s Best Management Practices (see    
 Section 3.2.3) to mitigate potential short-term impacts during construction. 
 

2. Environmental Consequences of No Action Alternative:  Under the No Action 
Alternative, there will be no impact to Humpback Whales. 
 
Mitigation Measures: No Mitigation measures are required. 
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3. Environmental Consequences of Replace Existing Geotube Groins with Rock Groins 
Combined with Possibly Nourish Project Beach with Inland Sand Alternative: Under 
the this Alternative, there will be no adverse, long-term impact to Humpback Whales 
because whales will not be affected. 
 
Under this Alternative, there is the potential to adversely impact Humpback Whales 
for the short-term because of intermittent noise during construction. 
 
Mitigation Measures: Mitigation Measures for protection of Humpback Whales,   
including construction equipment not located in water and placing groin rock to 
reduce in-water noise, are part of the Project’s Best Management Practices (see    

 Section 3.2.3) to mitigate potential short-term impacts during construction. 
 
 
5.4.3.b       Green Sea Turtles  

 
1. Environmental Consequences of Proposed Action: Under the Proposed Action, there 

will be no adverse, long-term impact to Green Sea Turtles because the beach habitat 
will be protected and preserved. 
 
Under the Proposed Action, there is the potential to adversely impact Green Sea 
Turtles for the short-term because of turbidity and disturbance during construction. 

 
 Mitigation Measures: Mitigation Measures for protection of Green Sea Turtles,   
 including water quality sediment control and monitoring, are part of the Project’s Best   

        Management Practices (see Section 3.2.3) to mitigate potential short-term  
        impacts during construction. 
 

2. Environmental Consequences of No Action Alternative:  Under the No Action 
Alternative, there is the potential to adversely impact Green Sea Turtles because of 
the continuation of beach erosion resulting in turbidity and pollution of nearshore 
waters (see Photo 6 and 7, pages 18 and 19). 
  
Mitigation Measures: The Mitigation Measure required is the installation of beach   

 sand retention devices (groins) per the Proposed Action to reduce and stabilize the    
 historic rate of beach erosion, which otherwise may result in continued high levels of  
 turbidity and pollution in nearshore waters, and thus adversely affecting Green Sea    
 Turtles.  
 

3. Environmental Consequences of Replace Existing Geotube Groins with Rock Groins 
Combined with Possibly Nourish Project Beach with Inland Sand Alternative: Under 
this Alternative, there will be no adverse, long-term impact to Green Sea Turtles 
because their beach habitat will be preserved and protected. 
  
Under this Alternative, there is the potential to adversely impact Green Sea Turtles 
for the short-term because of turbidity and disturbance during construction. 

 
  Mitigation Measures: Mitigation Measures for protection of Green Sea Turtles,   
  including water quality sediment control and monitoring, are part of the Project’s    
  Best Management Practices (see Section 3.2.3) to mitigate potential short-term  

         impacts during construction. 
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5.4.3.c       Hawksbill Sea Turtles 
 
1. Environmental Consequences of Proposed Action: Under the Proposed Action, there 

will be no adverse, long-term impact to Hawksbill Sea Turtles because their beach 
habitat will be preserved and protected. 
  
Under the Proposed Action, there is the potential to adversely impact Hawksbill Sea 
Turtles for the short-term because of turbidity and disturbance during construction. 
 
Mitigation Measures: Mitigation Measures for protection of Hawksbill Sea Turtles, 
including water quality sediment control and monitoring, are part of the Project’s Best 
Management Practices (see Section 3.2.3) to mitigate potential short-term impacts 
during construction. 

 
2. Environmental Consequences of No Action Alternative:  Under the No Action 

Alternative, there may be a long-term adverse impact to Hawksbill Sea Turtles, which 
have been observed on the Project Beach, because of the continuation of beach 
erosion resulting in possible, permanent beach loss (see Photo 4, page 17). 
  
Mitigation Measures: The Mitigation Measure required is the installation of beach   

 sand retention devices (groins) per the Proposed Action to reduce and stabilize the    
 historic rate of beach erosion, which otherwise may result in permanent beach loss,  
 and thus adversely affecting potential nesting areas for Hawksbill Sea Turtles. 
 

3. Environmental Consequences of Replace Existing Geotube Groins with Rock Groins 
Combined with Possibly Nourish Project Beach with Inland Sand Alternative: Under 
this Alternative, there will be no adverse, long-term impact to Hawksbill Sea Turtles 
because their beach habitat will be preserved and protected. 
 
Under this Alternative, there is the potential to adversely impact Hawksbill Sea 
Turtles for the short-term because of turbidity and disturbance during construction. 
 
Mitigation Measures: Mitigation Measures for protection of Hawksbill Sea Turtles,   
including water quality sediment control and monitoring, are part of the Project’s Best 
Management Practices (see Section 3.2.3) to mitigate potential short-term impacts 
during construction. 

 
 
5.4.3.d       Hawaiian Monk Seals 

 
1. Environmental Consequences of Proposed Action: Under the Proposed Action, there 

will be no adverse, long-term impact to Hawaiian Monk Seals because their beach 
habitat will be preserved and protected. 
 
Under the Proposed Action, there is the potential to adversely impact Hawaiian Monk 
Seals for the short-term because of intermittent noise during construction. 
 
Mitigation Measures: Mitigation Measures for protection of Hawaiian Monk Seals, 
including noise control, water quality sediment control and monitoring, are part of the   
Project’s Best Management Practices (see Section 3.2.3) to mitigate potential short-
term impacts during construction. 
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2. Environmental Consequences of No Action Alternative:  Under the No Action 
Alternative, there may be a long-term adverse impact to Hawaiian Monk Seals, which 
have been observed on the Project Beach, because of the continuation of beach 
erosion resulting in possible, permanent beach loss (see Photo 6, page 18) and of 
land lost with fallen trees on the beach (see Photo 4, page 17). 
 
Mitigation Measures: The Mitigation Measure required is the installation of beach 
sand retention devices (groins) per the Proposed Action to reduce and stabilize the   
historic rate of beach erosion, which otherwise may result in permanent beach loss, 
and to reduce the historic rate of land erosion, which will result in fallen trees onto 
the beach, and thus adversely affecting beach use by Hawaiian Monk Seals. 
 

3. Environmental Consequences of Replace Existing Geotube Groins with Rock Groins 
Combined with Possibly Nourish Project Beach with Inland Sand Alternative:  Under 
this Alternative, there will be no adverse, long-term impact to Hawaiian Monk Seals 
because their beach habitat will be preserved and protected. 

 
 
Under this Action, there is the potential to adversely impact Hawaiian Monk Seals for 
the short-term because of intermittent noise during construction. 
 
Mitigation Measures: Mitigation Measures for protection of Hawaiian Monk Seals, 
including noise control, water quality sediment control and monitoring, are part of the   
Project’s Best Management Practices (see Section 3.2.3) to mitigate potential short-
term impacts during construction. 
 

 
5.5      CULTURAL AND HISTORIC FACTORS 
 
5.5.1   Cultural Artifacts And Burials Resource 
 

1. Environmental Consequences of Proposed Action:  Under the Proposed Action,   
there will be no adverse impact to cultural artifacts and burials as evidenced by the 
experience of the previously implemented SSBN Evaluation Project which had the 
same excavation depths and locations on the Project Beach as the proposed groins. 
No artifacts or burial remains were discovered then. Also during previous beach 
erosion seasons when areas of the beach width and sand volume were lost down to 
the hard rock shelf, no artifacts or burials were observed.  
 

       Mitigation Measures: No Mitigation measures are required. 
 

2. Environmental Consequences of No Action Alternative:  Under the No Action 
Alternative, there will be no impact to cultural artifacts and burials. 
 

       Mitigation Measures: No Mitigation measures are required. 
 

3. Environmental Consequences of Replace Existing Geotube Groins with Rock Groins 
Combined with Possibly Nourish Project Beach with Inland Sand Alternative:  Under 
this Alternative, there will be no adverse impact to cultural artifacts and burials as 
evidenced by the experience of the previously implemented SSBN Evaluation Project 
which had the construction same excavation depths and locations on the Project 
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Beach as the proposed groins. No artifacts or burial remains were discovered then. 
Also during previous beach erosion seasons when areas of the beach width and 
sand volume were lost down to the hard rock shelf, no artifacts or burials were 
observed.  
 
Mitigation Measures: No Mitigation measures are required. 

 
 
5.5.2 Cultural and Recreation Resource 
 

1. Environmental Consequences of Proposed Action:  Under the Proposed Action,   
there will be no adverse impact to beach cultural and recreational beach use as 
evidenced by the positive beach erosion rate reduction per the Beach Erosion 
Monitoring and Performance Assessments of the previously implemented SSBN 
Evaluation Project (see Section 1.7.5); however, there will be a positive, long-term 
impact to beach use. Preservation of the beach will preserve beach width and sand 
volume throughout the year (see Cover Photo) and consequentially preserve historic 
cultural and recreational beach uses. 
  

       Mitigation Measures: No Mitigation measures are required. 
 

2. Environmental Consequences of No Action Alternative:  Under the No Action 
Alternative, there will be a long-term, adverse impact to recreational beach use 
because of the continuation of beach erosion resulting in the possible, permanent 
loss of the beach, the continuation of fallen trees from the eroded land onto the 
beach (see Photo 4, page 17) and a decline of nearshore water quality (see Photo 6, 
page 18). 
 

       Mitigation Measures: The Mitigation measure required is the installation of beach  
                  sand retention devices (groins) per the Proposed Action to reduce and stabilize the  
       historic rate of beach erosion and beach loss which consequently preserves beach    
       recreation and reduces land erosion, which protects shoreline trees from falling   
       onto the beach and nearshore water quality from land based pollutants. 
 

3. Environmental Consequences of Replace Existing Geotube Groins with Rock Groins 
Combined with Possibly Nourish Project Beach with Inland Sand Alternative:  Under 
this Alternative, there will be no adverse impact to cultural and recreational beach  
use as evidenced by the positive beach erosion reduction per the Beach Erosion 
Monitoring and Performance Assessments of the previously implemented SSBN 
Evaluation Project (see Section 1.7.5); however, there will be a positive, long-term 
impact to beach recreation use. Preservation of the beach will preserve beach width 
and sand volume throughout the year (see Cover Photo) and consequentially 
preserve historic cultural and recreational beach uses. 
 
Mitigation Measures: No Mitigation measures are required. 

 
5.5.3 Lateral Beach  Access Resource 
 

1. Environmental Consequences of Proposed Action:  Under the Proposed Action,   
there will be no adverse impact to lateral beach access as evidenced by the  
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positive Beach Erosion Monitoring and Performance Assessments of the previously 
implemented SSBN Evaluation Project (see Section 1.7.5); however, there will be a 
positive, long-term impact to lateral beach access. Preservation of the beach will 
preserve lateral public access (see Cover Photo) and prevent land loss with falling 
trees onto the beach.  
 

       Mitigation Measures: No Mitigation measures are required. 
 

2. Environmental Consequences of No Action Alternative:  Under the No Action 
Alternative, there will be a long-term, adverse impact to lateral beach  
because of the continuation of the beach erosion resulting in possible, permanent 
beach loss (see Photo 6, page 18) and of land lost with fallen trees on the beach 
from the eroded land onto the beach (see Photo 4, page 17). 
 

       Mitigation Measures: The Mitigation measure required is the installation of beach  
                  sand retention devices (groins) per the Proposed Action to reduce and stabilize the  
       historic rate of beach erosion, which otherwise may result in permanent beach loss,   
       and to reduce the historic rate of land erosion which will result in fallen trees onto the  
       beach from land erosion and thus the loss of safe and passable lateral beach  
                  access.  
 

3. Environmental Consequences of Replace Existing Geotube Groins with Rock Groins 
Combined with Possibly Nourish Project Beach with Inland Sand Alternative:  Under 
this Alternative, there will be no adverse impact to lateral beach access as evidenced 
by the positive Beach Erosion Monitoring and Performance Assessments of the 
previously implemented SSBN Evaluation Project (see Section 1.7.5); however, 
there will be a positive, long-term impact to lateral beach access. Preservation of the 
beach will preserve lateral public access (see Cover Photo) and prevent land loss 
with falling trees onto the beach.  
 
Mitigation Measures: No Mitigation measures are required. 

 
 
5.5.4     Visual Resource 
 

1. Environmental Consequences of Proposed Action:  Under the Proposed Action, 
there will be no impact to scenic vistas from the Project Beach, and there will be a 
long-term positive impact to the preservation of visual character by preserving the 
beach (see Cover Photo) compared to previous seasonal conditions when the beach 
and land eroded resulting in beach width and sand volume reduction, land banks 
with exposed utilities, ocean turbidity and fallen trees on the beach (see Photos 4, 6 
and 7, pages 17, 18 and 19).  
  

       Mitigation Measures: No Mitigation measures are required. 
 

2. Environmental Consequences of No Action Alternative:  Under the No Action 
Alternative, there will be a long-term, adverse impact to the visual character of the 
beach during seasonal periods when the beach has significant erosion resulting in 
beach width and sand volume reduction (see Photo 6, page 18) and in land erosion 
resulting in exposed land banks (see Photo 7, page 19), ocean turbidity from clay soil 
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erosion (see Photo 6, page 18) and fallen trees onto the beach (see Photo 4, page 
17). 

        
Mitigation Measures: The Mitigation measure required is the installation of beach  

                  sand retention devices (natural rock groins) per the Proposed Action to reduce and  
       stabilize the historic rate of beach erosion and of historic land loss thus preserving   
       the visual character of the beach.  
 

3. Environmental Consequences of Replace Existing Geotube Groins with Rock Groins 
Combined with Possibly Nourish Project Beach with Inland Sand Alternative:  Under 
this Alternative, there will be no impact to scenic vistas from the Project Beach, and 
there will be a long-term positive impact to the preservation of visual character by 
preserving the beach (see Cover Photo) compared to previous seasonal conditions 
when the beach and land eroded resulting in beach width and sand volume 
reduction, land banks with exposed utilities, ocean turbidity and fallen trees on the 
beach (see Photos 4, 6 and 7, pages 17, 18 and 19). 
 
Mitigation Measures: No Mitigation measures are required. 
 
 

5.5.5     Nearshore Navigable Resource 
 

1. Environmental Consequences of Proposed Action:  Under the Proposed Action,    
there will be no significant impact to nearshore navigable waters, and there will be a 
long-term positive impact to the preservation of small water craft beach access by 
preserving the beach (see Cover Photo) compared to previous seasonal conditions 
when there was no useable beach and no navigable beach access (see Photos 4 
and 6, pages 17 and 18). There will be two beach coves at the Project Beach each 
approximately 200 feet wide for beach access by canoes and other small watercraft 
plus an approximately 300 to 400 foot wide nearshore lagoon area to transverse 
between groin ends and shallow reef sections offshore. 
  

       Mitigation Measures: No Mitigation measures are required. 
 

2. Environmental Consequences of No Action Alternative:  Under the No Action 
Alternative, there will be a long-term, adverse impact to navigable waters with the 
loss of beach and beach access by small watercraft during seasonal periods when 
the beach has significant erosion and land loss with fallen trees onto the beach (see 
Photo 4, page 17). 

     
Mitigation Measures: The Mitigation measure required is the installation of beach  

                  sand retention devices (natural rock groins) per the Proposed Action to reduce and  
       stabilize the historic rate of beach erosion and of historic land loss thus preserving  
       the beach and beach access from navigable waters.  

 
3. Environmental Consequences of Replace Existing Geotube Groins with Rock Groins 

Combined with Possibly Nourish Project Beach with Inland Sand Alternative:  Under 
this Alternative, there will be no significant impact to nearshore navigable waters, 
and there will be a long-term positive impact to the preservation of small water craft 
beach access by preserving the beach (see Cover Photo) compared to previous 
seasonal conditions when there was no useable beach and no navigable beach 
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access (see Photos 4 and 6, pages 17 and 18). There will be two beach coves at the 
Project Beach each approximately 200 feet wide for beach access by canoes and 
other small watercraft plus an approximately 300 to 400 foot wide nearshore lagoon 
area to transverse between groin ends and shallow reef sections offshore. 
 
Mitigation Measures: No Mitigation measures are required. 
 
 

5.6      ECONOMIC FACTORS 
 
5.6.1   Local Economy Resource 
 

1. Environmental Consequences of Proposed Action:  Under the Proposed Action, 
there will be no adverse impact to the local economy; however, there will be long-
term, positive impact to the local economy. Preservation of the beach will preserve 
the beach attraction to mainland and international tourists (see Cover Photo). 
Tourists routinely visit and stay near the Project Beach for its visual character, 
windsurfing and kite boarding. Tourism spending for local goods, services and 
accommodations helps the local economy plus provides employment for residents.  
 

       Mitigation Measures: No Mitigation measures are required. 
 

2. Environmental Consequences of No Action Alternative:  Under the No Action 
Alternative, there will be a long-term, adverse impact to the local economy because 
of the continuation of beach erosion, land loss and possible permanent beach loss 
(see Photos 4 and 6, pages 16 and 17). Visitations from mainland and international 
tourists may be reduced, thus reducing goods and services purchased by tourists 
and rental income to residents. 
 
Mitigation Measures: The Mitigation measure required is the installation of beach 
sand retention devices (groins) per the Proposed Action to preserve Project Beach 
use and attraction for tourists and consequently preserving tourists’ spending for 
local goods and services plus renting from local residents. 
 

3. Environmental Consequences of Replace Existing Geotube Groins with Rock Groins 
Combined with Possibly Nourish Project Beach with Inland Sand Alternative:  Under 
this Alternative, there will be no adverse impact to the local economy; however, there 
will be long-term, positive impact to the local economy. Preservation of the beach will 
preserve the beach attraction to mainland and international tourists (see Cover 
Photo). Tourists routinely visit and stay near the Project Beach for its visual 
character, windsurfing and kite boarding. Tourism spending for local goods, services 
and accommodations helps the local economy plus provides employment for 
residents.  
 
Mitigation Measures: No Mitigation measures are required. 
 

 
5.6.2    Tax Revenue Resource 
 

1. Environmental Consequences of Proposed Action: Under the Proposed Action, there 
will be no adverse impact to tax revenues; however, there will a long-term positive 
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impact to tax revenues. Preservation of the beach will preserve the beach attraction 
for tourists (see Cover Photo) and consequently preserve tourism spending for local 
goods, services and accommodations. Tourism spending contributes to County and 
State revenue from transient accommodation tax, general excise tax, personal 
income tax of residents and local homeowners who receive employment and rental 
income, plus property tax from local property owners whose property values are 
preserved due to the beach and land preservation.  
 

       Mitigation Measures: No Mitigation measures are required. 
 

2. Environmental Consequences of No Action Alternative:  Under the No Action 
Alternative, County and State tax revenues will be adversely impacted by reduced 
revenues from transient accommodation tax, general excise tax, personal income tax 
from local homeowners who would otherwise receive employment and rental income 
plus property tax from local property owners whose property values are decreased if 
there is a continuation of beach erosion, possible permanent beach loss and land 
loss (see Photos 4 and 5, pages 17 and 18). Additional land erosion at the 
foundation of the residence at the west end of the Project Beach (see Photo 5, 
page18) will continue Under the No Action Alternative, thus threatening the building’s 
safety and ability to be occupied which will result in a loss of neighborhood property 
values and property tax revenue to the County. 
 
Mitigation Measures: The Mitigation measure required is the installation of beach 
sand retention devices (groins) per the Proposed Action to reduce and stabilize the 
historic rate of beach erosion and of historic land loss preserving the beach use and 
attraction for tourists and consequently preserving County and State revenue from 
tourism and from local property owners whose property values are preserved. 
 

3. Environmental Consequences of Replace Existing Geotube Groins with Rock Groins 
Combined with Possibly Nourish Project Beach with Inland Sand Alternative: Under 
this Alternative, there will be no adverse impact to tax revenues; however, there will 
a long-term positive impact to tax revenues. Preservation of the beach will preserve 
the beach attraction for tourists (see Cover Photo) and consequently preserve 
tourism spending for local goods, services and accommodations. Tourism spending 
contributes to County and State revenue from transient accommodation tax, general 
excise tax, personal income tax of residents and local homeowners who receive 
employment and rental income, plus property tax from local property owners whose 
property values are preserved due to the beach and land preservation. 
 
Mitigation Measures: No Mitigation measures are required. 

 
  
5.6.3    Financial  Resource 
 

1. Environmental Consequences of Proposed Action:  Under the Proposed Action, 
there will be no adverse impact to public County and State funds since the Project’s 
construction cost is to be paid with private funds by the Applicant. 

       Mitigation Measures: No Mitigation measures are required. 
 

2. Environmental Consequences of No Action Alternative:  Under the No Action 
Alternative, there will be no impact. 
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       Mitigation Measures: No Mitigation measures are required. 
 

3. Environmental Consequences of Replace Existing Geotube Groins with Rock Groins 
Combined with Possibly Nourish Project Beach with Inland Sand Alternative:  Under 
this Alternative, there will be no adverse impact to public County and State funds 
since the Project’s construction cost is to be paid with private funds by the Applicant. 
 
Mitigation Measures: No Mitigation measures are required. 
 
 

5.7      SOCIAL FACTORS 
 

5.7.1   Neighborhood Resource 
 

1. Environmental Consequences of Proposed Action:  Under the Proposed Action, 
there will be a short-term and no long-term, adverse impact to the neighborhood; 
however, there will be a long-term, positive impact. Preservation of the beach will 
preserve the Project Beach for neighbors to use and enjoy (see Cover Photo). 

 
       Mitigation Measures: Mitigation Measures for Neighborhood Comfort Control      
       including controls for dust, noise, construction hours, safety and parking are   
       part of the Project’s Best Management Practices (see Section 3.2.3) to offset the    
       potential short-term impacts during construction. 
 

2. Environmental Consequences of No Action Alternative:  Under the No Action 
Alternative, there will be a long-term, adverse impact to the neighborhood and 
neighbors because of the continuation of historic beach erosion and historic land loss 
(see Photos 4 and 6, pages 17 and 18) consequently diminishing the Project Beach 
usability and enjoyment for all neighbors to use and enjoy. 
 
Mitigation Measures: The Mitigation measure required is the installation of beach 
sand retention devices (groins) per the Proposed Action to preserving Project Beach  
use and enjoyment for neighbors and consequently preserving neighborhood 
character and stability. 
 

3. Environmental Consequences of Replace Existing Geotube Groins with Rock Groins 
Combined with Possibly Nourish Project Beach with Inland Sand Alternative: Under 
this Alternative, there will be a short-term and no long-term, adverse impact to the 
neighborhood; however, there will be a long-term, positive impact.  Preservation of 
the beach will preserve the Project Beach for neighbors to use and enjoy (see Cover 
Photo). 
 
Mitigation Measures: No Mitigation measures are required. 
 
 

5.8      CUMULATIVE IMPACTS 
 

 The definition of Cumulative Impact per Hawaii Administrative Rules 11-22-2 is “impact 
 to the environment which results from the incremental impact of action when added to 
 other past, present and reasonably foreseeable future actions”. 
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 Past actions included removal of fallen, dead trees and debris from the Project Beach in 
 2007 (see Section 1.6) from which there was no adverse environmental impact. There 
 were positive impacts from this action of restored beach use plus restored offshore and 
 lateral beach access. 
 
 Past actions also included in 2010 implementation of the SSBN Evaluation Project 
 including construction of a temporary groin field (see Section 1.7). Per Section 1.7.5, 
 there was no long-term adverse environmental impact from this action.  
 
 There are no future foreseeable actions if the Proposed Action is approved and 
 implemented since it satisfies the Need for Action - to preserve and protect the Project 
 Beach in a longer lasting and more sustainable manner than with the temporary geotube 
 groins approved for the SSBN Evaluation Project. 
 
 
5.8.1    Proposed Action 
 
 Based on no long-term adverse environmental impacts from past actions including the 
 SSBN Evaluation Project, which is a full scale model of the Proposed Action, plus no 
 foreseeable future action, it is reasonably predicted the The Proposed Action will have 
 no long-term, adverse environmental impacts and thus no cumulative, long-term adverse 
 impacts.  
 
 The Proposed Action will, however, have several direct and cumulative positive impacts 
 including preserving the following:  
 

 Beach 

 Cultural and historic beach uses 

 Lateral beach access 

 Visual character 

 Beach habitat 

 Land 

 Vegetated shoreline 

 Shoreline habitat 

 Nearshore water quality 

 Marine life health  

 Lagoon and reef water quality and health  

 Neighborhood attraction 

 Neighborhood property values  

 Local economy  

 County and State tax revenues 
 
 
5.8.2    No Action Alternative 
 
 Based on no long-term adverse environmental impacts from past actions plus no 
 foreseeable future action if No Action occurs (except for future possible seawall or 
 revetment applications), and based on the Environmental Consequences of the No 
 Action Alternative described in Sections 5.2 through 5.7, the The No Action Alternative 
 would have no greater cumulative long-term impact than the Significant short- and long-
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 term, plus localized and regional, plus cumulative adverse environmental impacts. 
 Figure 19 indicates cumulative, adverse impacts of the No Action Alternative: 
 

 
 Figure 19 – No Action Alternative Cumulative, Adverse Effects Chart 
 
 
5.8.3   Replace Existing Geotube Groins With Rock Groins Combined With Possibly  
           Nourish Project Beach With Inland Sand Alternative  
 
 Based on no long-term adverse environmental impacts from past actions including the 
 SSBN Evaluation Project, which is a full scale similar model of the Proposed Action, plus 
 no foreseeable future action, it is reasonably predicted this This Alternative will have no 
 long-term, adverse environmental impacts and thus no cumulative, long-term adverse 
 impacts. This Alternative will, however, have several direct and cumulative positive 
 impacts including preserving the following:  
 

 Beach 

 Cultural and historic beach uses 

 Lateral beach access 

 Visual character 

 Beach habitat 

 Land 

 Vegetated shoreline 
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 Shoreline habitat 

 Nearshore water quality 

 Marine life health  

 Lagoon and reef water quality and health  

 Neighborhood attraction 

 Neighborhood property values  

 Local economy  

 County and State tax revenues 
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6.0    DETERMINATION 
 
6.1    Decisions Needed 
 
Decisions required to be made regarding the information in this document per Hawaii 
Administrative Rules, Title 11, Chapter 200 and Hawaii Revised Statutes, Chapter 343 include 
the following: 
 

 Whether any significant issues have been raised by the Proposed Action or any of the 
Alternative Actions. 
 

 Whether the Proposed Action or any of the Alternative Actions would result in Significant 
Impact to the environment. 
 

 Whether a Finding of No Significant Impact (FONSI) may be made from the 
Environmental Assessment of the Proposed Action or will the Applicant be required to 
prepare an Environmental Impact Statement (EIS). 

 
 
6.2    Environmental Impact  
 
The Proposed Action is to remove four existing, temporary geotube groins of a previously 
implemented and successful and pilot project - Small Scale Beach Nourishment Evaluation 
Project (SSBN MA 08-01) and to replace the temporary groins with three or four longer lasting, 
rock groins in the same general location and the same scale as existing.  
 
The construction activity of the Proposed Action includes placing sediment retention barrier, 
removal and disposal of the existing groins’ geotextile material, beach sand excavation for the 
placement of the new rock groins, placement of new groin rock and backfill around the groin 
rock with the excavated sand.  
 
Based on ten eight seasons of environmental monitoring and performance assessments of the 
SSBN Evaluation Project which produced empirical data from 2010 to 2012, the Proposed 
Action will have no adverse, short-term or long-term, localized or regional, primary or secondary 
plus individual or cumulative impacts to the environment. Any potential adverse, short-term 
impacts of slightly increased turbidity will be mitigated on site to be non-existent or less than 
significant, and they certainly will be less significant than those of the SSBN Evaluation Project, 
which were shown to be insignificant. To mitigate a potentially adverse impact to downdrift 
beaches, the existing groin field is sufficiently pre-filled with naturally accreted sand to not 
impound sand and interrupt longshore sand transport. 
 
On the other hand, there are several significant positive environmental impacts that will result 
from implementing the Proposed Action. Per Section 4.0 Environmental Consequences and 
Mitigation Measures, the Proposed Action results in fourteen twelve positive long-term, localized 
and regional, primary and secondary, combined cumulative environmental impacts to important 
Resources of the Affected Environmental Factors. The Action Alternative considered for 
assessment (see Section 3.4); provides the same fourteen twelve positive benefits. The No 
Action Alternative results in sixteen fourteen adverse long-term, localized and regional, primary 
and secondary plus individual and combined  cumulative environmental impacts to the same 
Resources (see Table 1). 
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Resource of Affected 
Environment Factor 

Proposed Action 
Impact 

No Action  
Alternative Impact 

Replace Existing 
Geotube Groins with 
Rock Groins 
Combined with 
Possibly Nourish 
Project Beach with 
Inland Sand Altern. 

Project Area Location None None None 

Project Area Beach Positive Negative Positive 

Project Area Land Positive Negative Positive 

Project Area Shoreline 
Vegetation 

Positive Negative Positive 

Outside Project Area 
Location 

None None None 

Outside Project Area 
Beach 

None w/ Mitigation None None w/ Mitigation 

Outside Project Area 
Land 

None None None 

Outside Project Area 
Shoreline Vegetation 

None None None 

Construction 
Staging/Beach Access 
Location 

None  None None  

Construction 
Staging/Beach Access 
Land 

None w/ Mitigation None None w/ Mitigation 

Ocean Nearshore 
Water Quality 

None w/ Mitigation Negative None w/ Mitigation 

Ocean Marine Life and 
Reef Health 

Positive Negative Positive 

Shorezone Habitat Positive Negative Positive 

Nearshore Benthic 
Habitat 

Positive Negative Positive 

Protected Marine 
Species 

Positive Negative Positive 

Cultural Artifacts None None None 

Recreational Beach 
Use 

Positive Negative Positive 

Lateral Beach Access Positive Negative Positive 

Visual Character Positive Negative Positive 

Navigable Nearshore 
Waters 

Positive Negative Positive 

Local Economy Positive  Negative Positive 

Tax Revenue Positive Negative Positive 

Financial Resource Positive Negative Positive 

Neighborhood None w/ Mitigation Negative None w/ Mitigation 

Table 1 – Affected Environment Factors Summary 
 
The Mitigation indicated in the Table 1 is required to offset any possible adverse short-term 
environmental impact during construction so any impact may be non-existent or less than 
Significant.   
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6.3   Significant Criteria 
 
Based on “Significant Criteria” listed in Section 12 of Hawaii Administrative Rules Title 11, 
Chapter 200, an Applicant or agency must determine whether an action may have a Significant 
Impact on the environment, including all phases of the project; expected consequences both 
primary and secondary; its cumulative impact with other projects and its short and long term 
impacts. In making the Determination, the following “Significant Criteria” Rules established by 
the HAR were used as the basis for identifying whether the Proposed Action has any Significant 
Impact. Review of the Significant Criteria reached the following conclusions: 
 

1. Irrevocable commitment to loss or destruction of any natural or cultural resource 
 
 No - the Proposed Action will be implemented on the Project Beach similar to the 
 previously approved and successfully performing SSBN Evaluation Project which has 
 not resulted in an irrevocable commitment to loss or destruction to any natural resource 
 or cultural resource. Conversely, the Proposed Action will preserve the quality of the 
 Project Beach and ocean waters, including for cultural uses.  No cultural resource 
 was encountered during previous excavations of the same areas, so none will be 
 impacted. 
 

2. Curtails the range of beneficial uses of the environment.   
 
 No - the Proposed Action will not curtail the range of historic, cultural and visual 
 beneficial uses of the beach and ocean; but will positively preserve, to the extent 
 possible, the ability of the public to beneficially use and enjoy the beach and access 
 the ocean. 
 

3. Conflicts with the State’s long-term environmental policies or goals and 
guidelines as expressed in Chapter 344, HRS, and any revisions thereof and 
amendments thereto, court decisions, or executive orders. 

 
 No - the Proposed Action will not conflict with the State’s long-term environmental 
 policies, goals and guidelines, and will positively allow the previously approved beach 
 erosion control to last longer with longer-term benefits. 
 

4. Substantially affects the economic welfare, social welfare, and cultural practices 
of the community or State. 

 
 No - the Proposed Action will not substantially affect the economic welfare, social 
 welfare and cultural practices of the community or State, but it will preserve the local 
 economic income from tourist vacation rentals and spending for goods and 
 services; will preserve the economic value of local properties and income to 
 homeowners who rent rooms to tourists; will preserve the social welfare of 
 neighbors and public who are attracted to, use and enjoy the Project Beach; and will 
 preserve the beach and nearshore water quality for cultural practices. 
 

5. Substantially affects public health. 
 
 No - the proposed Action will not adversely affect public health, but will positively affect it 
 by preserving the beach as a buffer from land based pollution to the ocean. 
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6. Involves substantial secondary impacts, such as population changes or effects on 
public facilities. 

 
 No - the Proposed Action will have no secondary impacts on population changes  or 
 effect public facilities; but by preserving the beach, it may reduce the public burden 
 of maintaining an important public beach. 
 

7. Involves a substantial degradation of environmental quality. 
 
 No - the Proposed Action will not involve a degradation of environmental quality; but it 
 will positively improve environmental quality by preserving beach, land, shoreline 
 vegetation, beach and shoreline habitat, water quality plus marine life and reef health. 
 

8. Is individually limited and cumulatively has considerable effect upon the 
environment or involves a commitment for larger actions. 

 
 No - the Proposed Action has no individual or cumulative adverse effect upon the 
 environment, nor does it involve a commitment for larger actions. The Proposed Action 
 does however reduce the public burden to provide a larger action to preserve  
 important environmental resources. 
 

9. Substantially affects a rare, threatened, or endangered species, or its habitat. 
 
 No - the Proposed Action does not adversely affect a rare, threatened or endangered 
 species, or its habitat; however, it does positively preserve the beach and  shoreline 
 habitat for protected species including Green and Hawksbill Turtles plus the Hawaiian 
 Monk Seal, which frequent the Project Beach. 
 

10. Detrimentally affects air or water quality or ambient noise levels. 
 

No - the Proposed Action will not detrimentally affect air or water quality or ambient 
noise levels. The proposed Action has the potential to adversely affect short-term, 
localized air and water quality plus ambient noise levels during the short construction 
period, but the effects will be mitigated to be non-existent or less than substantial by the 
Project’s BMP’s. 

 
11. Affects or is likely to suffer damage by being located in an environmentally 

sensitive area such as flood plain, tsunami zone, beach, erosion-prone area, 
geologically hazardous land, estuary, fresh water, or coastal views. 

 
No - the Proposed Action will not affect or is likely to suffer damage by being located in 
an environmentally sensitive area which is classified as flood zone, tsunami zone, 
beach, erosion-prone and coastal view area because similar rock groins located at the 
beach immediately west of the Project Area have been in place before 1940, and they 
have not been adversely affected or significantly damaged by the flood zone, previous 
tsunamis, beach erosion or land and erosion. Also, the Project Beach and temporary 
groins were not damaged by the recent 2011 tsunami. The Project Beach condition as a 
result of the temporary groins protected adjacent developed land from erosion. Because 
the temporary groins preserved the Project Beach, the beach as a visual resource has 
been maintained. 

 



Final Environmental Assessment – Stable Road Beach Groins Replacement Project 

95 
 

12. Substantially affects scenic vistas and view planes identified in County or State 
plans or studies. 

 
 No - the Proposed Action will not substantially affect scenic vistas and view planes 
 identified in County or State plans or studies because the height of the proposed rock 
 groins are relatively low to the water and the beach profile. The groins will be  
 partially buried by beach sand and will not affect scenic vistas or view planes. The 
 proposed groins are a visual improvement compared to a lost beach that could result if 
 the Project Beach is not preserved by the Proposed Action. 
 

13. Requires substantial energy consumption. 
 
 No - the Proposed Action will not result in substantial energy consumption, except for a 
 relatively small amount of fuel consumed during the short construction period by 
 equipment. 
 
 
6.4   Notice of Anticipated Determination - Finding of No Significant Impact (FONSI) 
 
Based on the analysis of Environmental Impacts (Section 6.2) and Significant Criteria 
(Section 6.3) of this Environmental Assessment and in accordance with provisions of 
Hawaii Revised Statutes (HRS), Chapter 343 and Hawaii Administrative Rules (HAR) 11-
200, there is no adverse short-term or long-term, localized or regional, primary or 
secondary plus individual or cumulative impact to the environment from the Proposed 
Action. As such, a Notice of Anticipated Determination of a Finding of No Significant 
Impact (FONSI) for the Proposed Action is appropriate. 
 
Based on a Finding of No Significant Impact (FONSI), no Environmental Impact 
Statement should be necessary. 
 
 
6.5   Reasons Supporting Anticipated Determination 
 
The nature and scale of the Proposed Action are such that no Significant Impact is 
anticipated. This is based on the success of ten eight seasons of environmental 
monitoring and performance assessment of the previously implemented SSBN 
Evaluation Project which has four groins of the same scale and in the same locations as 
the Proposed Action.  
 
The previously approved SSBN Evaluation Project was scoped and reviewed for two and 
one-half years by at least fourteen different Federal, State and County agencies as well 
as by several interested groups and individuals. It had thorough scoping, review, 
scrutiny and input before its implementation.  
 
The previously reviewed and implemented SSBN Evaluation Project has produced 
positive results with valuable, non-theoretical, empirical data for an accurate and reliable 
environmental assessment of the Proposed Action.  
 
There are fourteen twelve positive, long-term environmental impacts of the Proposed 
Action which are beneficial to the environment and the public. The relatively few possible 
negative, short-term environmental impacts of the Proposed Action during construction 
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identified in this EA can be avoided, mitigated and minimized to be less than Significant 
through implementation of proven construction phase Best Management Practices 
(BMP’s).  
 
Without the Proposed Action or under the No Action Alternative, there will be a 
continuation of long-term adverse, collective cumulative impacts to the environment.  
 
The Proposed Action is consistent with the positive evaluation of Significant Criteria in 
HAR, Title 11, Chapter 200 and HRS, Chapter 343 to make a Finding of No Significant 
Impact (FONSI). 
 
The Proposed Action is consistent with the following Federal, State and County Plans, 
Programs and Policies:  
 
County of Maui – Beach Management Plan 
 
State of Hawaii – Coastal Zone Management Program  
                   Integrated Shoreline Policy 
                   Shoreline Hardening Policy 
                   Coastal Management Policy 
 
Federal –              Coastal Zone Management Program 
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1.0   PROJECT BACKGROUND 
 

 1.1   Project Need:_________________________________________________   
 
 The Annual Erosion Hazard Rate Map for the Project Area established by the 
 University of Hawaii from historical photos until 2002 has been 1.5 feet per year, 
 and the average beach width across the Project Area has decreased 10% from 
 1960 to 2002; whereas, the beach width downdrift, where there are 11 rock 
 groins, has increased 42% during the same period. 
 
 Starting in 2006, the Project Beach experienced up to a three-fold increase in  
 annual erosion compared to previous years with considerable seasonal beach 
 sand loss and permanent land loss (see Photo 1). 
 
 Recently, the U.S. Army Corps of Engineers performed a Regional Sediment 
 Management study for Maui’s north shore based on more recent photographic 
 data from 2007, and it determined the Project region is now within the fastest 
 eroding zone on Maui’s north shore with a substantial increase to its annual 
 erosion rate and sediment loss. 
 

  
 
 Photo 1- Beach and Land Loss at East End of Project Beach, 22 August     
      2006 
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 With the increased annual erosion starting in 2006, the Project Area has 
 consequently experienced the following adverse environmental effects: 
 

 A seasonal loss of beach width and thus recreational use and lateral beach 
access, which is dangerous at high tides and during large surf (see Photo 1). 
 

 A permanent loss of land falling into the ocean, thus jeopardizing water 
quality, marine life and reef health from exposed sewage leach field pipes 
with directly discharged sewage waste, reduced leach field areas, land based 
fertilizers, toxic chemicals and clay soil turbidity (see Photos 2 and 3). 
 

  
 
 Photo 2 - Beach and Land Loss within Project Area, 4 August 2009 - Pre- 
                 Construction 

 

 A loss of beach and shoreline, thus a loss of habitat to endangered species 
including the Hawaiian Monk Seal, Green and Hawksbill Sea Turtles plus 
shore birds (see Photo 3). 
 

 The land of a home at the west end of the Project Beach has eroded to 
expose the building foundation, thus jeopardizing the home’s safety and 
environment (see Photo 4). 
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 Photo 3 – Beach and Land Loss with Land Pollution at Project Beach, August          
                  2008  

  

Photo 4- Beach and Land Loss at West End of Project Beach, 23 August            
     2010 
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1.2   History of Seasonal Changes:___________________________________   
 
The coastline of the Project Area plus updrift and downdrift beaches has an 
established and predictable, seasonal pattern of sand accretion and sand loss 
because of the coastline orientation to seasonal waves. During the fall and winter 
seasons, the beaches gain sand from cross shore sand transport caused by 
north Pacific storms and on-shore waves, coupled with diminished trade winds. 
The same beaches lose sand in the spring and summer seasons due to 
longshore currents and side-shore waves caused by strong trade winds and side- 
shore wind swells. 
 
During the spring and summer seasons, the longshore currents and waves scour 
the Project Beach and transport beach sand laterally resulting in reduced beach 
width and beach sand volume, especially during periods of high tides. When the 
beach sand is lost, the beach width is reduced, and then the longshore waves 
scour and erode the exposed land embankments, resulting in land loss. Although 
the beach may re-gain sand during the next fall and winter accretion seasons, 
there is no replacement for the lost land, which has resulted in shoreline retreat 
inland each year. 
 
Beach loss and then land loss start at the east end of the Project Beach during 
the spring and summer seasons, and this loss is accelerated by the immediate 
updrift seawall. During the winter when the waves change direction to on-shore,  
beach loss and then land loss has occurred at the west end of the Project Beach, 
and this loss is caused by the adjoining rock revetment to the west creating an 
eddy. 
 
 

 1.3   Project Intent, Description and Design:___________________________ 
 
 The Project Intent is to preserve the Project Beach and to prevent land loss for 
 environmental and public benefit without adversely affecting the nearshore 
 environment including updrift and downdrift beaches.  
 
 The Project Description is a Small Scale Beach Nourishment (SSBN) Project 
 with beach nourishment from dredging, pumping and placing clean, offshore 
 sand of the same color and grain size as the beach sand in three cells at the 
 Project Beach between four, temporary sand retention devices (groins). The 
 groins are temporary for evaluation purposes and constructed of geotextile tubes 
 filled with beach sand.  
 
 The Project Design included both beach nourishment and groins to retain sand. 
 There were two benefits of beach nourishment: First, it was anticipated that the 
 installation of the Project’s groin field may temporarily slow the rate of longshore 
 sand transport from and through the Project Area until the groin field became full 
 of sand. The pumped and placed sand was intended to fill the cells of the groin 
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 field in order for it to reach its containment capacity, thus not trapping sand and 
 to allow longshore sand transport immediately after construction. Second, the 
 Project Beach was deficient of sand due to its inability to retain naturally accreted 
 sand during the fall and winter seasons, and the beach nourishment would help 
 compensate for the recently increased high rate of annual erosion.  
 
 Without the groins, the pumped beach nourishment sand plus the natural fall and 
 winter seasons’ accreted sand would disappear from the beach in a short time, 
 as has historically occurred during the spring and summer seasons. The groin 
 field was designed to retain a sufficient volume of sand on the Project Beach 
 between groins in order to preserve the beach and to protect the land from 
 seasonal erosion, as well as to allow for the continuation of natural, longshore 
 sand transport through and from the Project Area around and over the 
 submerged, seaward ends of the four groins for the benefit of the downdrift 
 beaches.  
 
 
 1.4   Environmental Monitoring Plans Development:____________________ 
 
 During the Project’s permit applications’ processing and review by 14 Federal, 
 State and County agencies plus by several interested citizens and groups, 
 comments were received regarding specific environmental issues of concern. 
 Due to uniqueness of the Project, there was uncertainty as to the Project’s 
 performance and environmental effects, thus conditions were included in the 
 Project’s Approvals requiring post-construction monitoring and impact 
 assessments focused on the identified areas of concern.  
 
 Environmental Monitoring Plans were developed by the applicant and its 
 environmental consultants to establish protocol, Performance Criteria/Metrics 
 and Remedial Actions if there were possible non-compliance with the 
 Performance Criteria/Metrics. The draft Plans were reviewed by the same 
 governmental agencies plus interested individuals and groups before their 
 finalization into Performance Monitoring and Metrics Guidelines for Water 
 Quality, for Benthic Habitat and for Beach Erosion, plus into a Lateral Beach 
 Access Plan. 
 
 
 1.5   Performance Monitoring:_______________________________________ 
 
 Project monitoring programs included: procedures, study areas, frequencies and 
 duration, analytical methodology, data assessment, plus performance criteria 
 and metrics, which were established in each Guideline. Monitoring started pre-
 construction for Water Quality, Benthic Habitat and Beach Erosion to establish 
 baseline conditions pre-construction, which provided the basis for Project 
 performance data assessments and comparison to measure and determine 
 Project success. Monitoring during construction included Water Quality and 
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 Lateral Beach Access, and monitoring post-construction included all four aspects 
 per the Guidelines. Periodic Monitoring Reports have been submitted to the 
 appropriate governmental agencies in accordance with Approvals’ conditions, 
 and this Report is a Summary of the previous Reports’ monitoring and Project 
 performance assessments. Monitoring for each environmental factor was 
 required to occur post-construction for three years, or until “there was no change 
 of conditions attributable to the Project”, other than positive effects. 
 
 
 1.6   Groin Field Installation and Beach Nourishment:___________________ 
 
 Project construction started 7 April 2010 with the temporary groins’ installation 
 complete by 5 May, beach nourishment sand dredging and pumping from 6 May 
 until 8 June and sand placement/beach shaping by 25 June 2010. 
 
 The beach nourishment goal was to dredge and pump 6,000 cubic yards of the 
 SSBN approved 10,000 cubic yards of offshore sand to the Project Area; 
 however, only approximately 2,886 cubic yards was able to be pumped and 
 placed on the Project Beach due to a continuation of extremely windy conditions 
 and accumulating equipment fatigue. Once the dredging/pumping stopped,  
 immediately thereafter the height of the center two groins on the beach was 
 lowered by removing the two groins’ sand filled, top tubes to lower the designed 
 beach height by 50% and thus the groin  field’s  6,000 cubic yard containment 
 capacity by 50%, in order for the groin field containment capacity to be 
 commensurate with the actual volume of pumped and placed sand (2,886 cubic 
 yards).  
  
 Despite this change of design, the Project’s temporary groin field has performed 
 well to preserve sand and land at the Project Beach and to allow longshore sand 
 transport to naturally occur from, within and through the Project Beach from 
 updrift to downdrift beaches. 
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 2.0   PERFORMANCE MONITORING 
 

2.1   Water Quality_________________________________________________ 
 

 2.1.1   Monitoring Program:   Monitoring of Water Quality was intended to 
 observe and record if there were any adverse environmental effects to ocean 
 Water Quality attributable to the Project from construction equipment; dredging, 
 pumping and placing sand; and increased sand movement after construction.  

 The possible pollution from equipment oils, grease and fuels was anticipated to 
 be minimal since Best Management Practices were utilized to restrict areas of 
 refueling, to prevent possible spillages and to immediately contain any possible 
 spillages.  Monitoring for this source of possible pollution was by visual means. 
 The possible pollution from dredging, pumping and placing sand plus sand 
 movement was suspended sediment measured by ocean water turbidity. 
 Turbidity was monitored by visual means for plumes in the ocean, by periodic 
 bottle sampling of ocean water at work areas with laboratory analysis and by 
 electronic probes continually monitoring ocean  water at work areas by 
 measuring and recording turbidity levels every 15 minutes. The monitoring 
 occurred pre-construction to identify ambient conditions and during all phases of 
 construction. The monitoring locations totaled seven including the offshore sand 
 dredging/pumping source, plus six nearshore areas close to work activity at the 
 Project Beach, updrift of the Project beach as a “control area” and downdrift in 
 the direction of nearshore current (see Figure 1). 
 

         
  Figure 1 – Water Quality Monitoring Map – 7 Locations 
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Best Management Practices were developed to control and contain possible 
turbidity including sediment barriers in the water around work areas during 
construction, a distilling basin for pumped slurry, regulated pumping, hand 
dredging and construction activity stoppages if excess turbidity and/or plumes 
were observed. 
 
2.1.2   Performance Criteria/Metrics:  The Guideline included established 
Water Quality Criteria from the State of Hawaii Administrative Rules (HAR), 
Chapter 11-54-4(b) for pollutant discharge into marine waters. The possible 
Project pollutants were identified as oils, grease and fuel from construction 
equipment plus ocean turbidity from sand during the filling of the groin tubes and 
the dredging, pumping and placing of the offshore sand. 

 
 The State Water Quality Criteria for oils, grease and fuel is for ocean water to be 
 free of these substances. 
 
 The State Water Quality Criteria applicable to this Project Area (Class A open 
 coastal waters with a Class II bottom) limits the level of acceptable turbidity 
 measured in Nephelometric Turbidity Units (NTU) for wet analysis of a sample 
 set as follows:  
 
 Geometric Mean              10%                             2%  
      0.50 NTU                 1.25 NTU                    2.00 NTU 
 
 The geometric mean of sample set may not exceed the Criteria. No more than 
 10% of samples may exceed 10% of respective Criteria, and no more than 2% of 
 samples may exceed 2% of respective Criteria. 
 
 The Water Quality Monitoring Guidelines sought to identify change in Water 
 Quality within the Project Area and downdrift caused by the Project. Monitoring 
 for change relied on comparisons with pre-construction survey data established 
 as a baseline, as well as comparisons with the updrift Control site to account for 
 seasonal variations. The Control site is uninfluenced by the Project due to it 
 being updrift of the Project Area with a steady, natural, longshore current 
 downdrift. 
 
 The Project’s Performance Criteria/Metrics recognized that many nearshore 
 environments naturally deviate from the State Water Quality Criteria due to local 
 conditions caused by waves with turbulence; thus, the Project’s Water Quality 
 Performance Metrics/Criteria for turbidity was the pre-construction base line, 
 which was higher than the State Criteria. Prior to construction, ambient water 
 samples were collected for laboratory analysis plus electronic probes were 
 employed to record Water Quality at the six nearshore sampling locations plus at 
 the offshore sand source. The pre-construction baseline data is as follows:  
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Nearshore Pre-Construction Baseline:    
 
Source             Geometric Mean          10%                       2%    
Laboratory Analysis          1.11 NTU        3.48 NTU        5.85 NTU 
Laboratory Analysis          6.84 mg/l        8.32 mg/l        9.13 mg/l  
Probe              9.70 NTU      14.62 NTU               17.28 NTU 
 
Offshore Pre-Construction Baseline:  
 
Source      Geometric Mean           10%       2%  
Laboratory Analysis:           0.76 NTU       1.38 NTU                    1.96 NTU 
Laboratory Analysis  2.39 mg/l        6.23 mg/l           8.33 mg/l 
Probe        9.81 NTU          11.97 NTU                  13.20 NTU        

 
 The electronic probes provided continuous monitoring of in-situ conditions, and 
 they were not expected to be directly comparable to the laboratory analysis 
 values from the bottle samples taken at the same time and locations. The pre-
 construction data from the probes was still comparable to during and post-
 construction data from the same probes. 
 
 Mg/l (milligrams/liter) is the measured units for Total Suspended Solids (TSS). 
 
 

 2.1.3   Data Assessment:  The Water Quality monitoring data assessments 
 for one year, post-construction indicated no visible oil, grease or fuel spillage. 
 There were no turbidity plumes of a significant duration, and turbidity 
 measurements measured in NTU were compliant with the Performance 
 Criteria/Metrics as indicated in Figure 2. 
 

 
Nearshore Water Quality:  
 
Laboratory Analysis:  Laboratory analysis of Nearshore Water Quality from bottle 
samples for turbidity and total suspended solids indicated only three dates when 
the Geometric Mean value exceeded the established baseline on 1 May 2010, 30 
December 2010, and 8 July 2011.  None of the bottle samples exceeded the 
10% or 2% thresholds. On 1 May 2010 and 30 December 2010, one sample of 
total suspended solids exceeded the 10% rule, and on 30 December 2010 this 
value also exceeded the 2% rule. Project construction had been completed by 
July 2010. On 8 July 2011, three samples of total suspended samples exceeded 
both the 10% and 2% rule. In each case, the set of samples taken as a whole 
was not statistically or significantly different from the dataset used to construct 
the baseline (t-test, α=0.05). This test was true for both types of laboratory 
analytes (TSS and NTU). 
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Local physical conditions affect turbidity greatly (wind, waves and tide); however, 
the variability among Water Quality data sets over time was small (see Figure 2). 
Physical conditions on the ground during the establishment of the pre-
construction baseline were more quiescent than much of the rest of the year. 
Differences among these data are more representative of seasonal and 
meteorological forces than the result of Project related activity.  
 

 
 

Sample Site 1 is the “control” sample from updrift of the Project Area. 
 
 
Probe Data:  Daily summaries of electronic probe based measurements for the 
Nearshore Water Quality contained four days when the Geometric Mean 
exceeded the established baseline value, one day where the 10% rule was 
exceeded and seven days where the 2% rule was exceeded. Exceeding the 2% 
rule required only two samples in 24 hours. These data demonstrate that no 
large or persistent plumes of turbidity were detected during Project activity in the 
nearshore. 
 
Laboratory and probe data for turbidity, normalized to their individually 
established, pre-construction baselines, show that Nearshore Water Quality has 
been variable since the start of monitoring in April 2010. Laboratory analyses 
have fluctuated near the baseline throughout this first year of equilibration, 
ranging from 50% to 150% of that value. This is a modest envelope in both 
absolute and relative terms (see Figure 3). This variability is also seen at the 
Project Control Site and the State Department of Health monitoring of nearshore 
turbidity at nearby beaches Kanaha and Spreckelsville (see Figure 4); for 
example, the 8 July 2011 Lab value indicated in Figure 3 (1.75 NTU) exceeds the 
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baseline as does the value from the Project Control site (1.94 NTU) collected at 
the same time (one year post-construction). Seasonal variability is naturally high. 
 

 
Figure 3 - Probe and Laboratory Analyses of Bottle Samples for Nearshore   
                 Water Quality 
 
 

 

Figure 4 - Time Series Data of DOH and Stable Road Nearshore Water Quality   

 
Offshore Water Quality:  
 
Laboratory Analysis:   Laboratory analysis of Offshore Water Quality samples 
collected in bottles for turbidity indicated no dates when turbidity or total 
suspended solids exceeded the established baseline value. 
 
Probe Data:   Electronic probe data for the Offshore Water Quality indicated no 
dates when turbidity exceeded the established baseline value. 
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Laboratory and probe data for turbidity, normalized to their individually 
established, pre-construction baselines, show Offshore Water Quality changes in 
Water Quality over time (see Figure 5). Variability in these samples was 
generally much less than in nearshore values. Interestingly, the low turbidity 
measured 8 December 2010 is also representative of the variability indicated 
throughout these datasets. 
 

 
 
Figure 5 - Probe and Laboratory Analyses for Offshore Water Quality 
 

 
 2.1.4   Criteria/Metrics Compliance/Remedial Action:   During construction 
 there was compliance with the oil, grease and fuel Performance Criteria. 
 Monitoring data and assessments at the nearshore and offshore sites indicated 
 that the Project was compliant with the Water Quality Performance 
 Criteria/Metrics during construction and the one year, post-construction period, 
 which is summarized in Table 1 with a “C” indicating Compliance. 

  

                     Time:        
Area:  

   During          
   Constr. 

     2010 
    Spring 

     2010  
  Summer 

     2010 
      Fall  

     2011 
    Spring  

Nearshore - Probe          C          C          C        C             C 

Nearshore - Laboratory         C            C           C        C          C   

Offshore - Probe         C            C           C        C         C   

Offshore - Laboratory         C           C           C        C          C   

 
 Table 1- Water Quality Performance Criteria/Metrics Compliance Summary 
 
  Because of Compliance, no Remedial Action was necessary.  During 
 construction, results from laboratory and probe Water Quality monitoring were 
 not available instantaneously, so workers visually monitored the Project 
 construction zones to control and contain turbidity. Several brief work stoppages 
 occurred to adjust the perimeter sediment barriers used to contain turbidity 
 according to the Project’s Best Management Practices for Water Quality. In each 
 case, the sediment barrier maintenance was proactive and productive, so work 
 resumed.   
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2.1.5    Need for Monitoring Continuation:   There is no need to continue 
Water Quality monitoring for the following reasons:  

 There is no change in Water Quality attributable to the Project. 

 All construction equipment was removed over one year ago. 

 During construction and for the one year post-construction period, Water 
Quality was monitored and assessed to be compliant with the 
Performance Criteria/Metrics.   

 The most susceptible time for non-compliance with the Performance 
Criteria/Metrics was during construction, when the work occurred and 
immediately thereafter, when the Project Beach was unstable due to 
construction and was equilibrating.  

 Construction was completed over one year ago, and the Project Beach 
has obtained post-construction equilibrium.  

 
 

 2.2    Benthic Habitat_______________________________________________ 
 

           2.2.1   Monitoring Program:   Monitoring of Benthic Habitat was intended to 
 observe and record any effects to the Benthic Habitat and marine life attributable 
 to the Project particularly due to: dredging, pumping and placing sand; pipeline 
 installation, maintenance and removal; plus potentially from the temporary groin 
 field during and after construction. A primary concern was that increased sand 
 cover of Benthic Habitat and high turbidity could adversely affect marine life. 
 
 Extensive input from government agencies, interested individuals and groups 
 was used to establish the nearshore and offshore benthic habitat monitoring 
 programs. The nearshore monitoring area consisted of three stratified zones 
 each parallel to the Project Area with Zone A from the shoreline seaward 150 
 feet, Zone B from 150 to 300 feet  seaward and Zone C from 300 to 450 feet 
 seaward (Figure 6). The lateral extent of the nearshore study area was 
 established to include a 450 foot wide area updrift of the Project Area as a 
 Control area uninfluenced by the Project due to a steady, natural, longshore 
 current downdrift, as well as a 500 foot wide area downdrift creating 
 approximately 1,700 foot long Zones and a 765,000 square foot monitoring 
 area. Observed and recorded in the nearshore Zones were benthos, substrate 
 and cover, and 42 randomly distributed sites (7 in each zone of each treatment) 
 were pre-selected for long term monitoring. Each site was marked by a pin and 
 recorded by gps for locational continuity. The offshore sand source had 12 
 study sites uniformly distributed along intersecting transect lines (Figure 7). The 
 route followed by the pipeline connecting these two zones was also 
 monitored. 
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 Figure 6 – Benthic Habitat Nearshore Monitoring Map – 42 Locations 
 

  
 Figure 7 – Benthic Habitat Offshore Monitoring Map – 12 Locations 
 

At each monitoring site, substrate composition and benthic occupancy were 
characterized in formal visual and photographic surveys pre-and post-
construction. Both benthic occupancy and substrate composition were scored 
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based on the percentage cover of each organism type (algae, invertebrate, coral, 
bare) and substrate type (fine sand, coarse sand, gravel, rock, boulder, solid). 
Changes in percent cover were evaluated in sequential surveys.  
 
During construction, the Project’s Best Management Practices (BMP’s) were 
employed to contain the risks of damage to the Benthic Habitat and communities. 
The BMP’s included regular visual inspection of equipment and the marine 
environment.  A marine biologist pre-determined the pipeline route from visual 
and videographic surveys to minimize coral damage, and he observed and 
approved the pipeline location during its installation. During construction, the 
pipeline route was visually  monitored daily by divers from the work crew to 
reduce impacts of pipeline movement on benthic communities. Several times, 
work was stopped to better secure the pipeline and to minimize its movement as 
prescribed in the BMP’s. 

   
  

2.2.2   Performance Criteria/Metrics:   The Benthic Habitat Monitoring 
Guidelines included Performance Criteria/Metrics developed in consultation with 
the many government agencies, plus interested groups and individuals. The 
Criteria/Metrics identify the level of sand cover change due to Project activity at 
each zonally distributed benthic community which would trigger action by the 
SRBRF as follows: 

 
 Nearshore Zone A -       Significant  
 Nearshore Zone B -       Significant  
 Nearshore Zone C -       Moderate  
 
 Offshore Sand Source - Significant  
   
 Pipeline Route -             Significant  
 
 Significant and moderate sand cover change is sand cover that has increased 
 beyond the normal, seasonally adjusted level compared to the Control site, which 
 could cause significant and moderate mortality respectively among the benthic 
 species identified from the monitoring. 

 
The Performance Criteria/Metrics sought to identify changes in community 
(occupancy) and substrate composition within Project site zones caused by the 
Project. These comparisons relied on pre-construction survey baselines for the 
Project site zones, as well as comparisons with updrift Control Sites to account 
for seasonal variations.  
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2.2.3   Data Assessment:  
   
Nearshore Benthic Habitat:  
 
Benthic Occupancy:   The bars in Figure 8 indicate the percentage cover of Bare 
Substratum, Macro-Algae, Coral and Invertebrate in the Control (C) and Project 
(P) regions of nearshore zones A,  B and C (0-150, 150-300, and 300-350 feet 
from shore respectively) indicated at the bottom of each panel. 

  

 

 

 Figure 8 - Percentage Occupany of Nearshore Benthos 
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 Progressively lighter bars indicate more recent data (Pre-construction, Post-
 construction, 1st Quarterly,  2nd Quarterly, and 1st Annual – see Legend top right). 
 Error bars show one standard deviation.  The verticle axis scale in the panel 
 depicting Coral cover is different from the others.  

There were no statistically significant changes in percent cover of any of the 
benthic community classifications monitored (bare substrate, macro-algae, coral 
and invertebrate) with the exception of a decrease in algal cover during the 
winter months, there were no trending shifts in the organisms comprising the 
Nearshore Benthic Habitat. Even in zones A and B where Project related impacts 
to Benthic Habitat were anticipated, no effects to the organisms present could be 
measured or inferred. 

 

 Substrate Composition:   The only statistically significant change in benthic 
 substrate composition between pre- and post-construction surveys was a 
 decrease in the abundance of gravel in Project zones B and C (see Figure 9). 
 There was no causative link between this finding and Project activity. Apart from 
 gravel at Zones A and B where shifts in sand abundance were anticipated, there 
 were no statistically significant changes in substrate composition. Zone A had the 
 most variable cover of all zones, and this variability was consistent between the
 Control and Project Areas. Diving in zone A revealed numerous healthy 
 invertebrate populations, including corals, algae zooanthids and mobile fauna. 
 
 The three established nearshore zones (A, B, and C) in the Control and Project  
 (C and P) areas are indicated at the bottom of each panel. Progressively lighter  
 bars indicate more recent data (Pre-construction, Post-construction, 1st Quarterly, 
 2nd Quarterly, and 1st Annual – see Table at upper right).  Error bars show one 
 standard deviation. Shaded rectangles indiate treatments where ANOVA 
 indicated statistically significant variation among survey data between pre-
 construction and 1st annual surveys (Tukey-Kramer). 
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 Figure 9 - Percentage Composition of Major Substrate Classifications 
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 2.2.4   Criteria/Metrics Compliance/Remedial Action:   During and post-
 construction, all Benthic Habitat monitoring indicted compliance with the Benthic 
 Habitat Performance Criteria/Metrics as summarized in Table 2 with a “C” 
 indicating compliance with the Performance Criteria/Metrics. 
 . 

    
Area:              Time:    2010 Spring 2010 Summer          2010 Fall  2011 Spring 

                                       BENTHIC OCCUPANCY/SAND COVER 

Nearshore Zone A           C           C          C          C  

Nearshore Zone B           C           C          C          C 

Nearshore Zone C           C           C          C          C 

Offshore            C           C          C          C 

Pipeline Route            C           C          C          C 

                                                              SUBSTRATE 

Nearshore Zone A          C          C          C          C 

Nearshore Zone B          C          C          C          C 

Nearshore Zone C          C          C          C          C 

Offshore           C          C          C          C 

Pipeline Route          C          C          C          C 

 
 Table 2 – Benthic Habitat Performance Criteria/Metrics Compliance Summary 
 
 Because of Compliance, no Remedial Action was necessary. The Project’s Best 
 Management Practices were utilized during construction with daily observations 
 of equipment and the pipeline. Adjustments were routinely made to the pipeline 
 anchors including better securing the pipeline to the cradles plus adding a 
 substantial amount of cradles and weights to better secure the pipeline from 
 moving.  

There was minimal damage to Benthic Habitat, including corals. A post-
construction survey of the pipeline route identified 2 damaged coral heads 
greater than 4 inches in diameter - 1 Antler coral (Pocillipora eydouxi), and 1 
Blue Rice Coral (Montipora flabellate), and no consequential damage to 
significant habitat. It is significant that the harm to coral and adjacent habitat was 
minimal, especially considering the 2,800 foot length of pipeline and two month 
duration of construction activity.  Monitoring efforts at nearshore and offshore 
sites as well as along the pipeline route demonstrate that the Benthic Habitat 
Monitoring Criteria/Metrics have been satisfied through construction and post-
construction equilibrating stages of the Project. Continued monitoring of the 
pipeline route has shown that within 6 months, the benthic communities at sites 
of the pipeline cradle chaffing had been recolonized by macro-and micro-algae 
typical of this zone, and that these communities were soon indistinguishable from 
the adjacent undisturbed habitat.  
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 All pipeline components, including concrete cradles used to support the pipeline 
 above the ocean floor, were removed. 
 

2.2.5   Need for  Monitoring Continuation:   There is no need to continue 
Benthic Habitat monitoring for the following reasons:  

 There is no change in Benthic Habitat attributable to the Project. 

 All construction equipment was removed over one year ago. 

 During construction and for the one year, post-construction period, Benthic 
Habitat was monitored and assessed to be compliant with the 
Performance Criteria/Metrics.   

 The most susceptible time for non-compliance with the Performance 
Criteria/Metrics was during construction, when the work occurred and 
immediately thereafter, when the Project Beach was unstable from 
construction and was equilibrating. 

 Construction was completed over one year ago, and the Project Beach 
has obtained post-construction equilibrium. 

 
 
 2.3   Beach Erosion________________________________________________ 
 
           2.3.1   Monitoring Program:    Monitoring of Beach Erosion was intended to 
 observe and record if there were any adverse effects to Beach Width and Beach 
 Sand Volume plus to Land Loss within, updrift and downdrift of the Project Area 
 attributable to the Project compared to historic photos and the pre-construction 
 condition, particularly due to the Project’s temporary groin field. 
 
 Beach erosion monitoring locations included 12 pre-selected transects with 1  
 transect #12 located approximately 100 feet updrift of the Project Area, 8 
 transects #’s 4-11 located Within the Project Area and 3 transects #’s 1-3 
 located within 460 feet downdrift  of the Project Area, with a total length along the 
 shoreline monitored of approximately 1,550 feet (see Figure 10). 
 
 Monitoring was by a licensed surveyor recording the beach profile at each
 transect for use in calculating Beach Width and Beach Sand Volume and by 
 aerial and beach photography quarterly for comparison of pre-and post-
 construction conditions seasonally. 
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 Figure 10 - Beach Erosion Monitoring Locations Map - 12 Locations 
 
 
 2.3.2   Performance Criteria/Metrics:  The Project’s goals were to eliminate 
 beach erosion and prevent land loss within the Project Area and to not adversely 
 affect updrift and downdrift areas. 
 
 The Project’s Beach Erosion post-construction Performance Criteria/Metrics 
 minimums are as follows: 
 
                    Within Project Area        Outside Project Area 
 Beach Width:                         65% of as-built        100% of Natural, Seasonal 
 Beach Sand Volume:             65% of as-built        100% of Natural, Seasonal 
 Land Loss:                                0 feet/year                      0 feet/year 
 
 A 10% variance was anticipated for measurement accuracy. 
 
 
 2.3.3   Data Assessment:  The Beach Erosion monitoring data assessments for 
 one year, post-construction are summarized in Figure 11. There are no dry 
 beaches at downdrift transects 2 and 3 to measure, so these locations are not 
 shown in the Figure. The Baselines indicated are the Performance 
 Criteria/Metrics minimums. 
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 Figure 11 – Seasonal Beach Sand Gain/Loss 
 
 The adverse effect of the 11 March 2011 tsunami was to change the rate of 
 seasonal sand accretion during the 2011 winter season from the trend 
 established during the 2010 fall season at the small, downdrift beach located at 
 transect 1, and this is evident in the Graph. This is because the tsunami removed 
 beach sand previously accreted on this beach, and it interrupted the 
 normal winter season accretion process. 
 
 During the one year, post-construction period, all beach erosion monitoring 
 locations have been in compliance with the Performance Criteria/Metrics, except  
 the small, downdrift beach located at transect #1 was non-compliant during 
 the 2010 spring and summer plus 2011 spring seasons.  
  
 Within the Project Area during the one year, post-construction period, which 
 includes two erosion and two accretion seasons, compared to the immediate 
 post-construction data, the Project Area Beach Width and Beach Sand Volume 
 have increased without any Land Loss, thus the Project attained its goal of
 preserving the Project Beach. 
 
 Outside the Project Area during the same one year, post-construction period 
 compared to the immediate post-construction data, the Beach Width and Beach 
 Sand Volume at updrift transect 12 increased, there was no significant change at 
 transects 2 and 3 where there is no beach, and there was a reduction during two 
 seasons at transect 1. 
  
 During the 2010 summer, the SRBRF began to identify and assess possible 
 causes of the previous spring season beach loss immediately after high rate of 
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 beach sand loss was observed at the small, downdrift beach, while also providing 
 more frequent survey data during the 2010 fall season as requested by the 
 DLNR. During the 2010 fall and 2011 winter seasons, the small, downdrift beach 
 gained sand, despite the 11 March tsunami causing Beach Sand Volume loss 
 there, and the beach was comparable to previous historic and seasonal 
 conditions; thus, indicating compliance with the Performance Criteria/Metrics 
 during the 2010 fall and 2011 winter seasons. Unfortunately during the 2011 
 spring season, the beach had an earlier high rate of beach sand loss, 
 possibly due to the tsunami interrupting  normal, winter season accretion. 
 
 
 2.3.4   Criteria/Metrics Compliance/Remedial Action:   Post-construction, all 
 beach erosion  monitoring indicted Performance Criteria/Metrics compliance at 
 11 of the 12 transect locations as indicated in Table 3 with a “C” indicating 
 compliance and “NC” indicating data non-compliance with the Performance 
 Criteria/Metrics prior to data assessment. 

  

                        Time:        
Area:  

     2010 
   Spring 

     2010 
   Summer 

     2010  
      Fall 

      2011      
     Winter 

    2011  
   Spring 

                                                          BEACH WIDTH 

Project Area         C         C         C         C        C  

Updrift Transect 12         C         C         C         C        C 

Downdrift Transect 3         C         C         C         C        C 

Downdrift Transect 2         C         C         C         C        C 

Downdrift Transect 1        NC         NC          C         C       NC  

                                                   BEACH SAND VOLUME 

Project Area         C         C         C         C         C 

Updrift Transect 12         C         C         C         C         C 

Downdrift Transect.3         C         C         C         C         C 

Downdrift Transect 2         C         C         C         C         C 

Downdrift Transect 1        NC        NC         C         C        NC 

                                                            LAND LOSS 

Project Area         C          C          C         C         C 

Updrift Transect 12         C          C          C         C         C 

Downdrift Transect.3         C          C          C         C         C 

Downdrift Transect 2         C          C          C         C         C 

Downdrift Transect 1         C          C          C         C         C 

  
 Table 3 – Beach Erosion Performance Criteria/Metrics Compliance Summary 
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 No Remedial Action due to the non-compliance at transect 1 would be necessary 
 “if the observed beach changes can be attributed to the Project structures 
 (groins) taking into account seasonal and long-term trends” per the Project’s 
 Beach Erosion Monitoring Guidelines. No Remedial Action has been taken by the 
 SRBRF since after data assessment, it was determined the beach loss cannot be 
 attributed to the Project’s groins or groin field based on the 460 feet of separation 
 distance between the small beach and the Project’s closest groin with an 
 intervening seawall; and since there are  several pre-existing manmade and 
 natural contributing causes including: long-term and advancing beach retreat, an 
 updrift seawall, unusually early and windy weather plus a regional increase of 
 long-term, annual beach erosion rates. See Section 3.2 for an assessment of the 
 possible Project related and natural causes of the Initial and Increased Seasonal, 
 Downdrift Beach Erosion at Transect 1. 
 

2.3.5   Need for Monitoring Continuation:    There is no need to continue 
Beach Erosion monitoring for the following reasons:  

 There is no change in Beach Erosion (except positive changes)  
attributable to the Project. 

 During construction and for the one year, post-construction period, Beach 
Erosion was monitored and assessed to be compliant with the 
Performance Criteria/Metrics for 11 of 12 locations, and beach loss at 
transect 1 is not attributed to the Project structures.   

 The time most susceptible for non-compliance with the Performance 
Criteria/Metrics was immediately after construction when the newly 
installed groin field may have temporarily disrupted longshore sand 
transport and during the last year when the Project Beach was unstable 
from construction disturbance and was equilibrating. 

 Construction was completed over one year ago, and the Project Beach 
has a groin field filled to capacity except for seasonal erosion, and the 
beach has obtained post-construction equilibrium. 

 
 However, beach erosion survey monitoring is proposed to continue for the 2011 
 summer season to assess the entire 2011 erosion period and for the combined 
 2011 fall/2012 winter season to assess the subsequent accretion period. Beach 
 erosion photographic monitoring is proposed to continue quarterly during the 
 above periods.  
 
 
 2.4    Lateral Beach Access_________________________________________ 
 
           2.4.1   Monitoring Program:   Monitoring of Lateral Beach Access was intended 
 to observe and record if there were any adverse effects to the Lateral Beach 
 Access attributable to the Project, particularly due to the Project’s temporary 
 groin field. Monitoring was visually to observe and to photographically  record 
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 Lateral Beach Access at the Project Beach during and after construction at the 
 four groin locations. 
 
  
 2.4.2   Performance Criteria/Metrics:   The Performance Criteria is a laterally 
 accessible beach. 
 
 
 2.4.3   Data Assessment:   The Lateral Beach Access monitoring data and 
 assessments for one year, post-construction indicated Lateral Beach Access was 
 maintained during and after construction at the Project Area. 

  

 
 2.4.3   Criteria/Metrics Compliance/Remedial Action:   The Lateral Beach 
 Access Compliance with the Performance Criteria for one year, post-
 construction period is summarized in Table 4 with a “C” indicating compliance 
 with the Performance Criteria: 
  

                     Time:                  
Area:  

  During    
  Constr. 

   2010  
. Spring 

    2010                        
 Summer   

    2010      
     Fall 

   2011    
  Winter 

    2011  
   Spring 

East End Groin        C       C       C        C       C       C  

East Center Groin       C       C       C        C       C       C 

West Center Groin       C       C       C        C       C       C 

West End Groin       C       C       C        C       C       C 

  
 Table 4 -  Lateral Beach Access Performance Criteria Compliance Summary 
  
 
 Due to Compliance, no Remedial Action was necessary, although small, sand 
 filled bags were placed at the west end of the Project Beach to serve as steps up 
 to the elevated pathway at the top of the rock revetment to improve the 
 convenience and safety of the pre-existing lateral access transition there. 
 
 

2.4.4   Need for Monitoring Continuation:   There is no need to continue Beach 
Erosion monitoring for the following reasons:  

 There is no change in Lateral Beach Access (except positive changes) 
attributable to the Project. 

 During construction and for the one year, post-construction period, Lateral 
Beach Access was monitored and assessed to be compliant with the 
Performance Criteria/Metrics at all locations.  

 The time most susceptible for non-compliance with the Performance 
Criteria/Metrics was during construction with the construction equipment 
on the beach and safety work zones and after construction when the 



30 
 

Project Beach was unstable from construction disturbance and was 
equilibrating. 

 Construction was completed over one year ago, and the Project Beach 
has a groin field filled to capacity except for seasonal erosion, and the 
beach has obtained post-construction equilibrium. 
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 3.0    CONCLUSIONS 
 

3.1   Project Performance Criteria/Metrics Compliance:__________________   
Four environmental factors have been monitored at several locations, with 
several aspects each and at several times during construction and the one year, 
post-construction period. At all times and at all locations, all the specific 
environmental factors and aspects were compliant with the Project’s established 
Performance Criteria/Metrics, where noted with a “C”, except one aspect during 
two seasons was non-compliant where noted with a “NC”; and this is 
summarized in Table 5: 

 

                         Season:        
Area:  

 During     
 Constr. 

   2010 
  Spring 

   2010  
Summer 

   2010   
    Fall  

   2011    
  Winter 

   2011  
  Spring 

                                                               WATER QUALITY 

Grease, Oil & Fuel (1)       C        -       -       -       -       - 

Nearshore - Probe (6)       C           C            -       -           -       - 

Nearshore - Bottles (6)       C           C           C      C           -      C 

Offshore - Probe (1)       C            C            -       -          -       - 

Offshore - Bottle (1)       C          C            C      C           -       - 

                                                              BENTHIC HABITAT 

Nearshore Zone A (14)        -           C           C      C           -      C 

Nearshore Zone B (14)       -       C      C      C       -      C 

Nearshore Zone C (14)       -            C          C      C            -      C 

Offshore (12)       -       C      C      C       -       - 

Pipeline Route (1)       -       C      C      C       -       - 

                                                               BEACH EROSION 

Project Area (8)       -         C          C      C          C      C 

Updrift  (1)       -       C      C      C      C      C 

Downdrift  (3)       -      NC -Tr. 1    NC -Tr. 1         C          C NC -Tr.1  

                                                         LATERAL BEACH ACCESS 

East End Groin (1)       C            C          C      C           C      C 

East Center Groin (1)       C       C      C      C       C      C 

West Center Groin (1)       C       C      C      C       C      C 

West End Groin (1)       C       C      C      C       C      C 

  
 Table 5 – Summary of Project Performance Criteria/Metrics Compliance 
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 The numbers in parentheses are the quantity of monitoring locations at each 
 Area. The Table where blank (-) indicates no monitoring required. 
 
 
 3.1.1   Water Quality:  The monitoring included data assessments from the 
 electronic probes and bottle samples during and immediately after construction at 
 each of the 7 locations and from bottle samples post-construction at 7 and then 6 
 locations for a total of 49 monitoring data assessments during construction and 
 the one year, post-construction period, plus 14 data collections from the probes 
 and bottle samples pre-construction for the baseline monitoring. 
 
 All monitoring data assessments for Water Quality indicated compliance 
 with the Project’s Performance Criteria/Metrics. 
 
 
  3.1.2   Benthic Habitat:  The monitoring included benthos/cover and substrate 
 data assessments after construction at each of the 55 monitoring locations 
 through the 2010 fall season and then 42 locations for the 2011 spring season 
 with a total of 207 monitoring data assessments for the one year, post-
 construction period, plus 55 data collections pre-construction for baseline 
 monitoring. 
 
 All monitoring data assessments for Benthic Habitat indicated compliance 
 with the Project’s Performance Criteria/Metrics. 
 
 
 3.1.3   Beach Erosion:  The monitoring included beach width, beach sand 
 volume and land loss data assessments at each of the 12 transect locations for 
 subtotal of 36 data assessments each monitoring time and for a total of 180 
 monitoring data assessments for the one year, post-construction period, plus 12 
 data collections pre-construction for baseline monitoring. The one area noted as 
 NC in Table 5 during spring and summer seasons produced data that was non-
 compliant with the Performance Criteria/Metrics; however, the data assessment 
 concluded the area is compliant since the cause of the data non-compliance was 
 not attributable to the Project (see Section 3.2).  
  
 All monitoring data assessments for Beach Erosion indicated compliance 
 with the Project’s Performance Criteria/Metrics. 
 
 
 3.1.4   Lateral Beach Access:  This monitoring included data assessments for 
 each of the 4 groin locations for a total of 24 monitoring data assessments during 
 construction and for the one year, post-construction period. 
  
 All monitoring data assessments for Lateral Beach Access indicated 
 compliance  with the Project’s Performance Criteria/Metrics. 
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 3.1.5   Summary:  The Project’s environmental monitoring effort represents 
 a total of 460 monitoring  data assessments for the four environmental 
 factors, their aspects, locations and frequencies, excluding pre-
 construction for baseline data collection. This effort has been 
 comprehensive and extensive, and most outstanding is only one incident 
 of data non-compliance for two seasons with the Project’s Performance 
 Criteria/Metrics, which were established with extensive agency and public 
 input. .  
 
 The Project has remarkably achieved compliance with all environmental 
 Performance Criteria/Metrics except for one minor data non-compliance of 
 downdrift beach erosion which is now in compliance after an assessment. 
 The Project’s environmental monitoring effort was a positive collaboration 
 between many government agencies and public input.    
 
  
 3.2   Causes of Initial and Increased Seasonal, Downdrift Beach Erosion at  
         Transect 1: 
 
 The one incident of data non-compliance with the Project’s Performance 
 Criteria/Metrics is Beach Erosion at one location during two seasons. Several 
 Project and non-Project related possible causes of the Initial and Increased 
 Seasonal, Downdrift Beach Erosion at Transect 1 were immediately 
 identified post-construction after the area was observed. Possible causes were 
 investigated, assessed and reported in the subsequent Quarterly, Post-
 Construction Performance Monitoring and Metrics Reports for Beach 
 Erosion. A Summary and Conclusions of possible causes and their applicability 
 are as follows: 
 
 
 3.2.1   Possible Project Causes 
 
 Groin Field Effect on Downdrift Beach Erosion: 
 

The Project’s groin field cannot physically cause and therefore is not a 
Possible Cause of the Initial and Increased Seasonal, Downdrift Beach 
Erosion at the small, downdrift beach located at transect 1 during the 2010 
spring and summer plus 2011 spring seasons for the following reasons: 

 
 Groin Field Effect on Beaches Immediately Downdrift - U.S. Army Corps 

of Engineers documents indicate groins may have an erosive effect on 
beaches immediately downdrift of a groin. The small, downdrift beach at 
transect 1 is not located immediately downdrift of the groin field, but 
begins approximately 460 downdrift. 
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 Groin Maximum Downdrift Effect Distance - The U.S. Army Corps of 
Engineers’ Shore Protection Manual, 1984 indicates the separation 
distance between the Project’s closest groin and the beginning of the 
small, downdrift beach (460 feet) significantly exceeds the distance of 
Maximum Downdrift Effect of Groin, which is 195 feet for this Project (see 
Figure 5) based on a maximum ratio of 3 times the Project’s groin length, 
since beyond this distance the groin and groin field loses its effect. 
 

 No Groin Field Effect on Immediate Downdrift Beach - There has been no 
Beach Width or Beach Sand Volume reduction effect post-construction at 
the only immediate downdrift beach within the distance of Maximum 
Downdrift Effect of Groin, which is a small beach cove located between 
the downdrift rock revetment and the seawall (see Figure 12). 
 

              
 

            Figure 12 - Maximum Downdrift Effect of Project’s Closest Groin 
 
 

 Dominate Seawall Effect Downdrift  - The hardened shoreline downdrift of 
the Project’s groin field consists of a rock revetment and a long seawall 
between the Project’s closest groin and the small, downdrift beach (see 
Figure 5). The hardened shoreline significantly affects nearshore current 
and wave direction downdrift of the Project’s groin field by causing 
reflected waves off the seawall when moderate to high trade winds. The 
effect of the hardened shoreline is more dominate in the downdrift region 
than the possible effect of the Project’s groin field, and it offsets any effect 
of the groin field downdrift. 
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 Groin Field Effect on Longshore Sand Transport:  
 

Per documentation by Project survey data, research and photographs, the 
Project’s Groin Field Effect on Longshore Sand Transport is not a Possible 
Cause of the Initial and Increased Seasonal, Downdrift Beach Erosion at 
the small, downdrift beach located at transect 1 during the 2010 spring and 
summer plus 2011 spring seasons for the following reasons: 
 

 Modification of Newly Installed Groin Field to Reduce Capacity - U.S. 
Army Corps of Engineers documents indicate a newly installed groin field 
may temporarily interrupt longshore sand transport until the groin field is 
filled to capacity. Once the Project’s offshore sand dredging and pumping 
onto the Project Beach stopped early June 2010, modifications were 
immediately made to lower the groins’ designed height at the beach, and 
thus the groin field capacity was reduced by approximately 50% to be 
commensurate with the actual volume of sand placed in the cells 
between groins on the beach. The newly installed groin field was at or 
near capacity immediately post-construction. 

  

 2010 Spring Season High Rate of Beach Sand Volume Loss from Project 
Beach - By mid-June 2010, seasonal erosion began at the small, 
downdrift beach at its easterly, upwind end, and by 25 June 2010 the 
Project construction was complete. The construction timing of the newly 
installed groin field is coincidental with the beginning of seasonal beach 
erosion resulting in Beach Sand Volume loss at the small, downdrift 
beach as well as at the Project Beach; however, survey data indicates 
during the April/May/June 2010 spring season/construction period, the 
Project Beach lost approximately 4.82 times as much Beach Sand 
Volume than at the small, downdrift beach during the same time. The 
sand lost from the Project Beach moved downdrift toward the small 
beach.  

 

 2011 Spring Season Full Groin Field - After the 2010 fall and 2011 winter 
accretion seasons, the Project Beach was full of sand at the beginning of 
the erosive 2011 spring season, and the groin field was not newly 
installed then and at capacity with the cells between groins full of sand to 
the top of the groins. Despite this condition, the small, downdrift beach 
started significant seasonal erosion one month earlier than in 2010 and 
two months earlier than in 2009.  

 

 Visible Longshore Sand Transport from Updrift Beaches - Additional to 
the large volume of Beach Sand Volume lost from the Project Beach 
during and immediately after construction, Beach Sand Volume from 
updrift beaches was transported downdrift through the Project’s groin 
field. Longshore sand transport from updrift beaches though the Project’s 
groin field was visually evident May 2010, as well as by April 2011, 
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through the 2010 summer in the afternoons when the trade winds were 
typically the strongest and the tides the highest daily. Longshore sand 
transport was able to occur then because the seaward ends of the groins 
were submerged during moderate to high tides, thus allowing water and 
sand from nearshore turbidity and erosion to flow over the groins as well 
as around their seaward ends (see Photo 5).  

 

               
 

             Photo 5 – Longshore Sand Transport Downdrift Over and Around     
                    Project’s Closest, West End Groin, 10 June 2011 

 
 

 Nearshore Current Direction - A study of nearshore ocean currents 
indicated the direction of current downdrift of the Project Area is 
divergent from the downdrift shoreline (see Figure 13), thus indicating the 
downdrift area may not receive much of the longshore transported sand 
from within and updrift of the Project Area, since most of the transported 
sand may bypass the downdrift beaches.  
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             Figure 13 – Nearshore Current Direction 
 
  This study was performed when wind swells from trade winds were not  
  significant. When the trade winds and swells increase typically in the  
  afternoons during the spring and summer season, waves reflect from the  
  downdrift seawall causing rebounding waves in an offshore direction and  
  turbulence suspending sand longer, thus reducing the ability of the small,  
  beach to receive and retain sand from updrift beaches via longshore  
  transport. 
 
 
 3.2.2   Possible Natural Causes:    
 
 Unusually Early and High Trade Winds: 
 

Per documentation and photographs, the Unusually Early and High Trade 
Winds is a Contributing Cause of the Initial and Increased Seasonal, 
Downdrift Beach Erosion at the small, downdrift beach located at transect 1 
during the 2010 spring and summer plus 2011 spring seasons for the 
following reasons: 

 

 Unusually Early and High Trade Winds – Documented is Unusually Early 
and Higher Trade Winds than normal during the 2010 and 2011 spring 
seasons (based on a five year average from 2005 to 2009) with sustained 
periods when the wind swell frequency and wave magnitude increase (see 
Figure 14). The Unusual Seasonal Weather correlates with the timing of 
the one month earlier than normal start of spring season beach erosion in 
2010 at the small, downdrift beach located at transect 1. 
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April, May and June 2009 

   

          

                                            April, May and June 2010 

          

                                                     April, May and June 2011 
 

   

           Figure 14 – Spring Season Wind History Charts – 2009, 2010 and 2011 
 
 

 La Niña Episode Effect and Duration - Documented is a La Niña episode 
from May 2010 through June 2011 which resulted in colder ocean water 
and higher than normal trade winds (see Table 6). The continuation of the 
episode through the winter season correlates with the two month earlier 
than normal start of spring season beach erosion in 2011 at the small, 
downdrift beach located at transect 1. 

    

Year DJF JFM FMA MAM AMJ MJJ JJA JAS ASO SON OND NDJ 

 

2005  0.7   0.5  0.4  0.4  0.4  0.4 0.4  0.3  0.2 -0.1 -0.4 -0.7 

2006 -0.7 -0.6 -0.4 -0.1  0.1  0.2 0.3  0.5  0.6  0.9  1.1  1.1 

2007  0.8  0.4   0.1 -0.1 -0.1 -0.1 -0.1 -0.4 -0.7 -1.0 -1.1 -1.3 

2008 -1.4 -1.4 -1.1 -0.8 -0.6 -0.4 -0.1  0.0  0.0  0.0 -0.3 -0.6 

2009 -0.8 -0.7 -0.5 -0.1  0.2  0.6  0.7  0.8  0.9  1.2  1.5  1.8 

2010  1.7  1.5  1.2  0.8   0.3 -0.2 -0.6 -1.0 -1.3 -1.4 -1.4 -1.4 

2011 -1.3 -1.2 -0.9 -0.6  -0.2                

  

  Table 6 – Cold and Warm Water Episodes by Seasons, 2005 – 2011 
     

 Early and High Trade Winds Effect - High trade winds produce large, 
frequent and sustained wind swells with side-shore waves that scour the 
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beach with strong downdrift currents during moderate to high tides, which 
typically occur in the  afternoons in the spring and summer seasons at the 
same time of day when the wind is the strongest.  
 
The early, high trade winds increased the duration of beach erosion and 
thus the magnitude of beach erosion during the 2010 spring and summer 
plus 2011 spring seasons. 
 
 

 Historic Trend of Local, Long-Term Beach Retreat: 
 

Per documentation and historic photographs, the Historic Trend of Local, 
Long-Term Beach Retreat is a Contributing Cause of the Initial and 
Increased Seasonal, Downdrift Beach Erosion at the small, downdrift beach 
located at transect 1 during the 2010 spring and summer plus 2011 spring 
seasons for the following reasons: 

  
 Advancing Beach Retreat History - The 1940, 1960, 1975, 1997, 2002, 

2005 and 2007 aerial photographs (see Appendix Photos 15 through 21) 
document Beach Retreat and Beach Width reductions over time at updrift 
and within the Project Area with Advancing Beach Retreat moving in a 
downdrift direction from east to west toward the small, downdrift beach.  

 

 Advancing Beach Loss History at Downdrift Beaches – The downdrift 
beaches did not have Beach Retreat as did the updrift beaches, because 
the land at the downdrift beaches was protected by a long seawall 
constructed in1925 across  downdrift Lots 1 and 2. Transect 1 is located at 
the west half of Lot 1, and Lot 2 is updrift of Lot 1. The noticeable change 
across Lots 1 and 2 is Beach Width narrowing and Advancing Beach Loss 
moving from east to west during this time, which is correlates with the 
pattern and timing of Beach Retreat at the updrift beaches and within the 
Project Area.  

 
From 1940 to 1975, there was a wide sand beach in front of the seawall 
across Lots 1 and 2. By 1997, there was no sand beach in front of easterly 
Lot 2, and there was a reduction of Beach Width at the east end of the 
seawall at westerly  Lot 1. By 2005, there is less sand beach width in front 
of the seawall at Lot 1, with noticeable Beach Width narrowing at its 
updrift, east end and greater exposure of the rock pile/revetment there.  
 
By 2005, the advancing Beach Loss with a long and hardened shoreline 
immediately updrift of the small, downdrift beach put this small beach in 
peril with it being the next in line for total beach loss, as well as resulting in 
a decreased updrift sediment supply at updrift beaches to naturally 
nourish this beach. 
 



40 
 

 Local Annual Erosion Rates - The U.H. Annual Erosion Hazard Map from 
2002 aerial photographs (Figure 15) documents higher Beach Erosion 
rates from east to west updrift of the small, downdrift beach to 2002 with 
an advancing Beach Loss rate. The rate across Lots 1 and 2 are less 
because the seawall there protects the shoreline from retreat.  
 

                       
 
             Figure 15 – Annual Erosion Hazard Map 
 

 Local Beach Width Reduction - The U.H. Annual Erosion Hazard Map 
from 2002 aerial photographs (Figure 15) indicates in its text a 10% 
decrease of Average Beach Width at its east portion, which includes the 
Project Area east of the downdrift beach. It is evident Beach Width 
reduction has occurred immediately updrift of Lot 2, and there is 
advancing Beach Width reduction at the small, downdrift beach from 1960 
to 2002. 
 

 Historic Need for Protection from Long-Term Beach Retreat - The fact that 
it was deemed necessary or advantageous to construct the long, 
continuous seawall with four rock groins on the beaches across downdrift 
Lots 1 and 2 in 1925, indicates a long-term, historic concern about Beach 
Retreat with Land Loss with possible Beach Width reduction and/or Beach 
Loss. This need for protection is documented in the 1940 aerial 
photograph (see Appendix Photo 15).  

 

 



41 
 

Local Seawall Effect on Beach Erosion: 
 
Per documentation, the Local Seawall Effect on Beach Erosion is a 
Contributing Cause of the Initial and Increased Seasonal, Downdrift Beach 
Erosion at the small, downdrift beach located at transect 1 during the 2010 
spring and summer plus 2011 spring seasons for the following reasons: 

 
 Seawall Effect on Beach Erosion in Front of Seawall - Documented from 

studies by Tait and Griggs, 1990 are the effects of seawalls to halt erosion 
leading to land loss behind the seawall and to focus the erosion onto the 
beach in front of the seawall leading to beach narrowing and beach loss in 
when longshore waves occur. 
 
Seawalls cause a swash effect of creating backwash onto a receding 
beach, and thus seawalls interfere with the nearshore sediment processes 
if the shoreline retreats to the proximity of the structures. When waves 
wash up against seawalls, the waves reflect back towards the ocean with 
much more energy than if the wall were not there (Plant and Griggs,1992).  

 

 Seawall Effect on Beach Erosion Downdrift of Seawall - Documented from 
studies by Tait and Griggs, 1990 are the effects of seawalls to cause an 
increased erosion effect on immediate, downdrift beaches and especially 
to beaches undergoing long-term beach retreat and beach loss due partly 
to a diminished beach width in front of the seawall and thus a decreased 
supply of sand sediment immediately updrift that may be transported 
longshore to downdrift beaches. 
 
A contributing factor to downdrift beach loss is that the swash reflected by 
a seawall is directed seaward several seconds earlier than swash on the 
adjacent natural beach. This increases the backwash duration and 
velocity, which as a  result increases the offshore transport of sand from 
the downdrift beach since the waves originate from updrift and reflect 
downdrift offshore (see Photo 6) (Tait and Griggs,1990) . 
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  Photo 6 – Seawall Reflected Waves from Lot 2 toward Small, Downdrift   
                             Beach Located at Transect 1, June 2011 
 
 

Regional Increase of Long-Term, Annual Beach Erosion Rate: 
 
Per documentation, the Regional Increase of the Long-Term, Annual 
Beach Erosion Rate may be a Contributing Cause of the Initial and 
Increased Seasonal, Downdrift Beach Erosion at the small, downdrift 
beach located at transect 1 during the 2010 spring and summer plus 
2011 spring seasons for the following reasons: 
 

 Increase of Historic Beach Erosion Rate at Project Area - Since 2006 until 
Project construction in 2010, the annual beach erosion rate and 
consequential land loss at the Project Area was significantly higher than 
the long-term, Annual Beach Erosion Rate from the U. H. Erosion Hazard 
Map (Figure 13), which was measured long-term to 2002,  by a factor of 
three. This change of the long-term erosion rate with a higher rate of 
beach erosion and land loss came abruptly to the Project Area in 2006, 
and perhaps the small, downdrift beach is experiencing a similar change 
of the long-term Annual Beach Erosion Rate last documented to 2002 
based on natural causes. Other Maui north shore areas also experienced 
unusually high erosion rates and beach loss during the 2009 and 2010 
summer seasons, including updrift Baldwin and downdrift Kanaha Beach 
Parks. 

 

 Regional Sediment Management Study - At a Regional Sediment 
Management (RSM) Workshop on 19 January 2011, representatives of 
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the U.S. Army Corps of Engineers stated that based on more recent 2007 
aerial photographs, the long-term Annual Beach Erosion Rate for the 
Kanaha Littoral Cell, which includes the Within and Outside Project Areas, 
has significantly increased with a significantly increased annual beach 
sediment loss  of -10,550 cu. yd. per year (see Figure 16). 
 

                      
 
  Figure 16 – Kanaha Littoral Cell Annual Beach Sediment Loss 
 
 

The Corps representatives also stated that there is a change in the long-
term trend of the location of the most rapidly eroding zone in the RSM 
larger study region between Hookipa Beach Park to the east and 
Paukukalo to the west on Maui’s north shore, and the most rapidly eroding 
zone has shifted from east to west along the coastal region to the Kanaha 
Littoral Cell.  
 

  This significant increase of the long-term beach erosion rate and   
            relocation of the highest rate of regional beach erosion from east to west  
  in the RSM study correlates with the significant increase of the   
  annual beach erosion at the Project Area starting in 2006, and it may  
  contribute to the increased erosion at the small, downdrift beach   
  starting in 2010.  
 
 
 3.2.3   Summary of Causes: 
 
 Project Related Causes:   These possible causes are concluded to be 
 physically impossible and not applicable to the occurrences. 
 
 Natural Causes:   These possible causes were concluded to be 
 contributing causes and occurring simultaneously: 
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 Historic Trend of Local, Long-Term Beach Retreat:   This trend put 

the beach in peril being next in line for Beach Loss with no 
immediate, updrift beaches for buffering and sand nourishment. This 
is the primary cause of beach erosion at the small, downdrift beach 
located at transect 1, since this beach was at the tipping point of 
sustainability. 
 

 Local Seawall Effect on Beach Erosion:   The updrift seawall caused 
updrift Beach Loss, as well as Beach Width narrowing at the small, 
downdrift beach. The seawall effect updrift and at the small, 
downdrift beach exacerbated and increased seasonal erosion with 
Beach Width reduction and eventual Beach Loss immediately 
downdrift across the small beach located at transect 1. 

 
 Unusually Early and High Trade Winds:   The unusually early and 

high trade winds were the catalyst with the above two contributing 
causes to the early and initial seasonal beach erosion and at the 
small, downdrift beach, resulting in a longer erosion duration and 
thus an increased Beach Sand Volume loss magnitude during the 
spring and summer seasons. 

 
 Regional Increase of Long-Term Beach Erosion Rate:   This may be a 

contributing cause and indicates a regional problem. 
 
 

 3.3    Need for Monitoring Continuation_______________________________ 
 
 The Project Performance Monitoring based on field data and assessments 
 for one year, post-construction of all four environmental factors indicated 
 “no change in conditions attributable to the Project”; therefore, no future 
 monitoring of these areas is necessary per the Project’s Guidelines. 
 
 Despite this fact, Beach Erosion monitoring will continue for the 2011 
 summer erosion season and at the end of the 2011 fall and 2012 winter 
 accretion period for further data collection and assessment.  
  

 
 3.4   Project Performance___________________________________________ 
 

 3.4.1   Project Goals’ Attainment:   Post-construction, there was no beach 
 erosion resulting in exposed embankments at the land as in previous 
 years.  No land was lost at the Project Beach during the 11 March 2011 
 tsunami except a small amount at the west end of the Project Beach where 
 the home’s foundation was exposed. 
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  The Project Goals of Preserving the Project Beach and No Land Loss 
 without adversely affecting the  nearshore environment plus updrift and 
 downdrift beaches has been obtained post-construction (see post-
 construction Photo 8 taken at the same time of year as the previous, pre-
 construction Photo 7). 

 

  
 Photo 7 - Beach and Land Loss within Project Area, 4 August 2009 - Pre- 
                 Construction 

  
 Photo 8 - Beach and Land Preservation within Project Area, 17.August 2010 -    
                 Post-Construction 
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 This Project is successful. 
 
 
 3.4.2   Project Beach Annual Sediment Budget:   The Annual Sediment 
 Budget for the Project Beach based on survey calculations and events during 
 and after construction described in the Fourth Quarterly, Post-Construction 
 Performance Monitoring and Metrics for Beach Erosion (including sand 
 volume pumped to the beach for nourishment, sand volume retained on the 
 beach for groin fill and the sand volume lost from the 11 March 2011 tsunami) is 
 the difference in Beach Sand Volume accreted or lost over a one year period, 
 including two accretion and two erosion seasons, measured in cubic yards (see 
 Figure 17). 
 
   The Project’s Annual Sediment Budget is positive as follows:  
 

 One year post-construction:      + 2,659 cu. yd. 

 One year from pre-construction:   +744 cu. yd.* 
 
* Despite the high volume of Beach Sand Volume loss during and     
   immediately after construction due to the initially unstable beach. 

     

         
  
  Figure 17 - Seasonal Sediment Budget at Project Beach  
 
 It is significant that the Project’s Annual Sediment Budget is positive, 
 which is indicative that the Project Beach was able to sustain itself for the 
 one year, post-construction period without additional beach nourishment. 
 This is due to the groin field performing properly to retain sand on the 
 beach, while still allowing longshore sand transport to downdrift beaches. 
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 3.4.3   Beach Nourishment Effect:   The volume of sand lost during the 2010 
 spring season (see Figure 10), immediately post-construction was comparable  
 to the  2,886 cu. yds. of offshore beach nourishment sand that was pumped and 
 placed on the Project Beach. The Project’s designer/coastal engineer estimated 
 approximately 35% of the beach nourishment sand (1,010 cu. yds.) would be lost  
 immediately after construction due to the initial instability of the beach in addition 
 to the volume lost from seasonal erosion.  
 
 There were two reasons for the Project to attempt to nourish the Project Beach 
 with offshore sand: 
 

 Sand Replenishment - First and foremost was to replenish the beach the 
large volume of sand lost previously from spring and summer seasonal 
erosion. The Project Beach had experienced unusually high, annual 
erosion rates starting in 2006, and the region has a diminished natural 
supply of sand for accretion due to decades of sand mining along its 
coast.  

 

 Possibility of Temporary Sand Impoundment by Newly Installed Groin 
Field - A newly installed groin field may cause an interruption of longshore 
sand transport until its cells are full of sand. By this Project nourishing the 
beach in conjunction with a groin field installation, it was able to offset 
temporary impoundment of sand by the groin field and to allow for natural 
longshore sand transport processes to continue unimpeded.  This is 
demonstrated by the 2,233 cu. yd. of Beach Sand Volume lost during the 
2010 spring and summer seasons (see Figure 10), during and 
immediately after construction, when longshore sand transport was visibly 
evident. Three months after construction completion, cross shore sand 
transport started in September and continued for six months with 2,967 
cu. yd. of natural beach accretion/nourishment as a result. 

 
 The Project’s beach nourishment efforts, while falling short of the goal of 
 6,000 cu. yds. of offshore sand pumped onto the Project Beach, did pump 
 and place approximately 50% of that volume, thus allowing for downdrift 
 beaches to be unaffected by the Project’s groin field installation. 
 
 
 3.4.4   Groin Field Effect:  The reason for the installation the groin  field as 
 temporary is for evaluation study purposes to determine its effectiveness to 
 accomplish the Project goals of retaining beach sand, preventing land loss and  
 not causing adverse environmental effects nearshore. 
 
 The purpose of the groin field is to retain beach sand by reducing erosive losses 
 to Beach Width and Beach Sand Volume.  Without the groin field, existing beach 
 sand plus the added sand  nourishment would have quickly disappeared during 
 the 2010 spring and summer seasons. 
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 The increase of Average Beach Width at the Project Beach from pre-
 construction is because of the length of each groin which caused the 
 beach toe to shift seaward to a previous historic location near the end of 
 the groin. By preserving the Project Beach and its Beach Width, a result is 
 longer wave run-up width of the beach before waves hit the land, especially 
 at high tide periods, thus protecting the shoreline and land from erosion. 
   
 During the spring and summer seasons, when the wave direction is sideshore 
 from the northeast, the beach toe has a curvature at the seaward end of a groin. 
 This downdrift beach toe scouring due to the groins was anticipated by the 
 Project’s coastal engineer/designer in its Project Beach Equilibrium Site Plan 
 (see Figure 14). During the fall and winter seasons, when the wave direction 
 changes to generally on-shore due to the northwesterly waves, the beach toe is 
 more of a straight line shape between groin ends and the groin field has no effect 
 on sand accretion from cross shore sand transport. 
  

 One year post- construction, the Project Beach is more stable due to the 
 groin field after experiencing four seasons of weather conditions and is in 
 equilibrium,  which is defined by NOAA as “when the beach has slope 
 gradient such that the amount of sediment (sand) deposited by waves and 
 currents is balanced by the amount removed by them”. The equilibrium is 
 dynamic since “the profile is easily disturbed by strong winds, large 
 waves, and exceptional high tides”, but it has been balanced annually as a 
 result of the Project.  Prior to the Project, the Project’s designer/coastal 
 engineer estimated the annual sediment loss from the Project Beach to be 
 3,400 cu. yd. 

 
 Figure 18 – Project Area Equilibrium Site Plan 
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3.4.5   Tsunami Effect:  The Project Beach prior to the 11 March 2011 tsunami 
was full of sand from the previous fall and winter seasons’ natural sand accretion. 
The level of the beach sand was the same elevation as the top of the shoreline 
land, except at the far west end of the Project Beach where the land erosion has 
exposed the foundation of a home (see Photo 2), so the tsunami waves rolled 
over most of the beach and land depositing beach sand onto the land. No Project 
Area land was lost, except some near the foundation of the westerly home. Most 
of the beach sand that was pushed onto the land by the tsunami has been 
returned to the Project Beach at its easterly half as a dune at the top of the beach 
near the shoreline. 
 
Outside the Project Area, the tsunami caused a higher rate of beach sand loss 
and relocation to the ocean due to the seawall rebound effect, and land was lost 
where the top of embankments, even above seawalls, were exposed. Some of 
the accreted beach sand returned after a few weeks to these beaches, but the 
tsunami impeded and diminished winter season accretion. At the small beach  
cove immediately downdrift of the Project Area, several concrete slabs and rocks 
were dislodged from the westerly seawall revetment and easterly rock revetment 
respectively and deposited in the cove. 
 
One year, post-construction as a result of the Project’s successful beach 
preservation performance, there was preservation of the Project Area 
beach and land during the tsunami. 
 
 

 3.5    Environmental Benefits:_______________________________________    
 
 The Project Intent to preserve the Project Beach and to prevent Land Loss for 
 environmental and public benefit without adversely affecting the nearshore 
 environment has been achieved by the Project  based after one year of post-
 construction monitoring data and assessments with  the environmental benefits: 
 

 Minimal seasonal beach sand loss at the Project Beach, thus the 
preservation of the public beach and prevention of land loss. No beach 
sand or Land Loss outside the Project Area attributable to the Project. 
 

 No land loss within the Project Area, except minimally at its west end due 
to the 11 March 2011 tsunami, thus a preservation of sewage leach field 
areas and a reduction of land based pollutants from entering the water. No 
Land Loss outside the Project Area, except due to the 11 March 2011 
tsunami. 
 

 Preservation of Water Quality by preserving the beach as a buffer 
between land and ocean and by stopping Land Loss plus land based 
pollutants from directly entering the ocean. 
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 Preservation of Benthic Habitat and marine life by preserving Water 
Quality. 

 
 Preservation of beach and shoreline habitat for endangered species 

including Hawaiian Monk Seals, shore birds and sea turtles (the below 
hatching with article occurred at the middle of the Project Beach post-
construction (see Photo 9).  
 

  “Baby Turtles Hatch…and A Lucky One is saved”  

   
  For the past few months we have been watching a secret area of the beach in anticipation 
  of a Turtle hatching. 
 
  That eagerly awaited event took place late last week. Over the course of 2 days possibly 
  over 100 baby turtles dug their way out of the nest and took their first steps toward the 
  sea. 
 
  Following a few more days of observation members of the Hawaii Hawksbill Turtle 
  Recovery Project returned to the site, their aim to locate any unopened eggs or trapped 
  live baby turtles. 

 

                                

  Photo 9 – Turtle Hatching at Project Beach, 22 December 2011 

  Posted on December 22, 2010 by ray 

 

 Preservation of beach use and Lateral Beach Access by preserving 
the public beach. 

 

 Preservation of the home at the west end of the Project Beach with 
previous significant land loss and an exposed foundation. 
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 No tidal waves damage and no land loss at the Project Beach from 
the 11 March 2011 tsunami, except for minor land loss at the west end, 
which was unlike the consequences at other nearby beaches. 

  

One year post-construction, as a result of the Project’s successful 
performance, there was preservation of several, important environmental 
elements with no adverse effects; and there were several improvements to 
pre-construction environmental conditions with public benefit as a result of 
the Project’s successful performance. 
 
 
4.0   APPENDIX 
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Photo 10 - Aerial View of Project  and Updrift Areas Pre-Construction Showing Rock 
        Pile in Front of Updrift Seawall at Left, 15 April 2010 

Photo 11 - Aerial View of Downdrift Area Pre-Construction Showing Lot 2 Seawall at 
        Left and Lot 1 Seawall at Center with Rock Piles and at Right, 15 April 2010 
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Photo 12 - Aerial View of Project and Updrift Areas Post-Construction, 30 June 2010 

 

Photo 13 - Aerial View of Project and Updrift Areas Post-Construction, 29 June 2011 
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Photo 14 - Aerial View of Downdrift Area Post-Construction, 29 June 2011 

 

 Photo 15 - Aerial View Showing Beaches, Seawall and Groins at Downdrift Lots 1 and 2,     
       1940 
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Photo 16 - Aerial View, October 1960 

Photo 17 - Aerial View, March 1975 
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Photo 18 - Aerial View Showing No Beach in Front of Downdrift Lot 2 Seawall, May 1997 
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Photo 19 - Aerial View Showing Exposed Seawall Length, Height and Shadow in Front of    
        Downdrift Lots 1 and 2, February 2002 
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Photo 20 - Aerial View Showing No Beach at Downdrift Lot 2 and East Half of Lot 1, 2005  

Photo 21 - Aerial View Showing No Beach at Downdrift Lot 2 and East Half of Lot 1, June                                           
        2007 
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Photo 22 - Aerial View Showing Beach Beginning of Summer Season Erosion, Scouring,             
        Exposed Seawall Portion in Front of Downdrift Lot 1 at Right, 19 July 2009  

 

Photo 23 - Aerial View Showing Rock Piles Without Sand in Front at Downdrift Lots 1 and 2 
        Beyond on Second Day of Project Construction, 21 April 2010 
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Photo 24 – Aerial View of Downdrift Area Post-Construction, 29 June 2011 

 



Final Environmental Assessment – Stable Road Groins Replacement Project 
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1. BACKGROUND 
 

1.1  Project Area Recent History Beach Erosion and Land Loss   
 
As described in the Project’s First Quarterly, Post-Construction Monitoring Report 
- Summer 2010, the Project Beach has experienced a significantly high rate of 
seasonal beach erosion and consequential land loss starting in 2006 that was 
much greater than in previous years and historic averages.  
 
The contributing factor to this beach erosion and land loss is weather caused 
waves hitting the beach, either from northeasterly trade winds or northwesterly 
Pacific swells. 
 
During the spring and summer seasons when strong trade winds typically occur, 
the east end of the Project Beach and land have eroded from northeasterly, short 
interval waves causing scouring and longshore sand transport to the west. The 
beach then has become unusable and unsafe (see Photo 1). This erosion is 
exacerbated by the adverse effects of the adjoining hardened shoreline to the 
east. 
 

 
Photo 1 - Beach and Land Erosion Pre-Construction at Project Beach Looking   
                East, 22 August 2006 
 
During the fall and winter seasons when large, north Pacific swells typically 
occur, the west end of the Project Beach and land have eroded from 
northwesterly, long interval waves causing cross shore sand transport and 
scouring exacerbated by adverse effects of the adjoining hardened shoreline to 
the west. The safety of the home on Lot 3 at the west end of the Project Beach is  
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Photo 2 - Land Loss at West End of Project Beach (Lot 3), 23 August 2010 

 
 Photo 3 - Beach and Land Erosion, Beach Loss and Land Pollution at Project            
                 Beach, August 2008 
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threatened from this chronic erosion (see Photo 2).  
 
When the beach erodes and sand is lost, land embankments are exposed and 
then vulnerable to erosion from waves and currents at high tide periods causing 
land loss to the ocean and land based pollutants entering the ocean (see Photo 
3); thus degrading water quality and the marine environment, which adversely 
affects the health of coral reefs. Also the beach erosion and subsequent beach 
sand loss restricts public use and lateral access of the beach, plus the beach and 
shoreline habitat are lost. 

 
 In response to the chronic and recently accelerating rate of beach erosion and 
 land loss, the Stable Road Beach Restoration Foundation (SRBRF) initiated the 
 construction of a Small Scale Beach Nourishment (SSBN) Project during the 
 spring of 2010, which consisted of beach nourishment and the installation of four, 
 temporary sand retention devices (groins). The groins are not permanent in order 
 to allow modifications, if necessary, based on monitoring and assessment of their 
 impact and performance in accomplishing the Project’s Performance Objectives, 
 which are to increase Beach Width and Beach Sand Volume to previous historic 
 levels plus to reduce the rate of beach and prevent land loss in order to preserve: 
 public beach use and lateral beach access, water quality and marine life health, 
 plus beach and shoreline habitat. 
 

1.2  First Quarterly, Post-Construction Monitoring Report - Summer 2010:  
 
The First Quarterly, Post-Construction Monitoring Report - Summer Season 2010 
was prepared in accordance with the Project’s approved Performance Monitoring 
and Metrics for Beach Erosion Guidelines and was submitted in September to 
the Hawaii State Department of Land and Natural Resources, Office of 
Conservation and Coastal Lands (DLNR, OCCL) and Department of Health 
(DOH) for review. 
 
During the spring season of 2010 when the Project was under construction there 
were earlier and higher than normal northeasterly trade winds (see Section 
8.3.1); and combined with several moderate north Pacific swells and high tide 
periods, the impact was significant longshore waves and current, which at times 
covered entire beaches in the area and resulted in earlier and higher than normal 
beach scouring and erosion. During the summer season of 2010, the north 
Pacific swells dissipated and more normal, northeastlerly trade winds dominated.  
 
This Report indicated the Project  was successfully accomplishing its goals of 
reduced beach erosion and land loss Within the Project Area during the 
immediate, post-construction summer season; while Outside the Project Area,  
earlier and greater than previous seasons’ reduction of Beach Width and Beach 
Sand Volume occurred at one downdrift beach located at transect 1. Due to the 
reductions, this beach was non-compliant in meeting the Project’s Performance 
Criteria/Metric, which then required the SRBRF to identify and assess Possible 
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Causes. This Report preliminarily identified and discussed Possible and Probable 
causes. The preliminary conclusion was that the causes were non-Project related 
for several reasons, and that further monitoring plus assessment of changes and 
causes was necessary. 
 
The DLNR, OCCL reviewed this Report and commented about it and the Project 
in its Project Update Notice of 6 October 2010. Due to unanticipated and 
coincidental reduction of Beach Width and Beach Sand Volume at a portion of 
the downdrift beach described in the Report and the letter, the DLNR, OCCL 
requested additional monthly beach surveys for the second quarterly, post-
construction monitoring period instead of the previously approved single survey 
at the end of the quarterly period.  
 

 1.3  Second Quarterly, Post-Construction Monitoring Report - Fall 2010:  
  
 The Second Quarterly, Post-Construction Monitoring Report - Fall Season 2010 
 was formatted as supplemental to the First Quarterly Report, thus sections 2 
 through 5.1 of the first report were not included. Sections 5.2 through 10 of the 
 Fall Season Report contain the 2010 fall season data and performance 
 assessments. The request by the DLNR, OCCL for increased monthly surveys 
 was performed with the monthly data provided in the Report. 
 
 During the 2010 fall season, small northwesterly Pacific swells started mid-
 September and continued infrequently; and northeasterly trade winds began to 
 decrease in frequency and strength. The result was a typical fall season with an 
 overall accretion of sand on the nearby beaches from dominant cross shore 
 sand transport caused by the northwesterly Pacific swells. 
 

This Report indicated the Project continued to successfully accomplish its goals 
of reduced beach erosion and no land loss during the summer and fall seasons 
Within the Project Area; while Outside the Project Area, most of the Beach Width 
and Beach Sand Volume reduction during the previous spring and summer 
seasons at the downdrift beach located at transect 1 returned in the fall.  
 
This Report also indicated that the level of sand at the downdrift beach was at a 
previous, historic level based on a 2002 aerial photo. 
 
1.4  Third Quarterly, Post-Construction Monitoring Report - Winter 2011:  

The Third Quarterly, Post-Construction Monitoring Report - Winter Season 2011 
was also formatted as supplemental to the First Quarterly Report, thus sections 2 
through 5.1 of the first report were not included. Sections 5.2 through 10 of the 
Winter Season Report contain the 2011 winter season data and performance 
assessments. 

 During the 2011 winter season, the northeasterly trade winds were light, and the 
 weather was dominated by intermittent, northwesterly Pacific swells, which were 
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 moderate to large in size. The result was with an overall accretion of sand on the  
 nearby beaches from cross shore sand transport. 
 

This Report indicated the Project continued to successfully accomplish its goals 
of reduced beach erosion and no land loss during the previous summer and fall 
seasons plus the 2011 winter season Within the Project Area; while Outside the 
Project Area, almost all of the of the Beach Width and Beach Sand Volume 
reduction during the previous spring and summer seasons had returned to the 
downdrift beach located at transect 1 during the fall and early winter seasons 
with a trend of continuing accretion. 
 
Unfortunately, the recovered Beach Width and Beach Sand Volume at the 
downdrift beach was adversely affected during late winter by the waves of the 
tsunami on 11 March, which caused a significant reduction of Beach Sand 
Volume and land loss at his location. Within a few weeks after the tsunami, most 
of the lost sand returned to this beach, but the continuation of seasonal accretion 
was interrupted for at least a month in April by the tsunami.  
 
This Report also indicated that the level of sand at the downdrift beach was at a 
previous, seasonal level based on a 2010 pre-construction beach photo. 
 
1.5  Fourth Quarterly, Post-Construction Monitoring Report - Spring 2011:  

The Fourth Quarterly, Post-Construction Monitoring Report - Spring Season 2011 
was formatted as supplemental to the First Quarterly Report, thus sections 2 
through 5.1 of the first report are not included herein. Sections 5.2 through 10 of 
the Spring Season Report contain the 2011 spring season data and performance 
assessments. 

 During the 2011 spring season, the weather was dominated by the northeasterly  
 trade winds, which started early in April, and the trade winds were strong,  
 frequent and sustained at times. The result was a change from the fall/winter 
 beach sand accretion cycle with cross shore sand transport to the beginning of 
 the spring/summer beach erosion and sand loss cycle at the region’s beaches by 
 longshore waves and currents. 

 
The Report indicated the Project continued to successfully accomplish its goals 
of reduced beach erosion and no land loss Within the Project Area for the one 
year, post-construction period during the 2010 summer and fall seasons plus 
during the 2011 winter and spring seasons. Outside the Project Area, the 
downdrift beach area located at transect 1, which had nearly regained its pre-
construction Beach Width and Beach Sand Volume during the 2010 fall and 2011 
early winter seasons before the 11 March tsunami, began to erode at its east end 
in May, which is one month earlier than the previous year. 
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1.6  Fifth Quarterly, Post-Construction Monitoring Report - Summer 2011:  

The Fifth Quarterly, Post-Construction Monitoring Report - Summer Season 2011 
was formatted as supplemental to the First Quarterly Report, thus sections 2 
through 5.1 of the first report are not included herein. Sections 5.2 through 10 of 
the Summer Season Report contain the 2011 summer season data and 
performance assessments. 

 During the 2011 summer season, the weather was dominated by the continuation 
 of northeasterly trade winds, which started early in the spring, and the trade 
 winds were strong, frequent and sustained at times. The result was a 
 continuation of the spring/summer beach erosion and sand loss cycle at the 
 region’s beaches by longshore waves and currents. 

 
The Report indicated the Project continued to successfully accomplish its goals 
of reduced beach erosion and no land loss Within the Project Area for the post-
construction period during the 2010 summer and fall seasons plus during the 
2011 winter, spring and summer seasons. Outside the Project Area, the 
downdrift beach area located at transect 1, which had nearly regained its pre-
construction Beach Width and Beach Sand Volume during the 2010 fall and 2011 
early winter seasons before the 11 March tsunami, began to erode at its east end 
in May, which was one month earlier than the previous year. Despite the early 
seasonal erosion and contrary to the typical summer erosion cycle, this beach re-
gained Beach Width and most of its Beach Sand Volume during the 2011 
summer season. 
 
1.7  Two Year Monitoring Report - Fall 2011/Winter 2012: 
 
The Two Year Monitoring Report - Fall 2011/Winter 2012 Seasons was  
formatted as supplemental to the First Quarterly Report, thus sections 2 through 
5.1 of the first report are not included herein. Sections 5.2 through 10 of the Fall 
2011/Winter 2012 Seasons Report contain the 2011 fall and 2012 winter seasons 
data and performance assessments. 
 

 During the 2011 fall/winter 2012 normal accretion seasons, the weather pattern 
 was a continuation of the La Nina cycle with cooler equatorial waters and higher 
 than normal winds. North and northeasterly trade winds dominated, which were 
 strong, frequent and sustained at times; and there were occasional north Pacific 
 swells but few significantly large or sustained swells. The result was alternating 
 cycles of beach erosion with beach sand loss from trade winds and beach sand 
 accretion from the north Pacific swells at the region’s beaches. This pattern was 
 different from that of the 2010 and 2011 fall/winter seasons, which had long 
 periods of light trade winds and many large north Pacific swells to accrete sand. 

 
The Report indicated the Project continued to successfully accomplish its goals 
of reduced beach erosion and no land loss Within the Project Area for the post-
construction period during the 2011 fall and 2012 winter seasons; plus Outside 
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the Project Area, the downdrift beach area located at transect 1, which had lost 
Beach Width and Beach Sand Volume during the previous 2011 summer season 
continued to lose Beach Width and Beach Sand Volume during the 2011 fall and 
2012 winter seasons, most likely due to the La Nina effects. 
 
1.8  Two and One Half Year Monitoring Report - Spring/Summer 2012: 
 
The Two and one half Year Monitoring Report – Spring/Summer 2012 Seasons 
was formatted as supplemental to the First Quarterly Report, thus sections 2 
through 5.1 of the first report are not included herein. Sections 5.2 through 10 of 
the Spring/Summer 2012 Seasons Report contain the 2012 spring and summer 
data and performance assessments. 
 

 During the spring and summer 2012 typical erosion seasons, the large north 
 Pacific swells dissipated and strong northeast trade winds dominated the 
 weather pattern starting in February. A long-term resident stated the 2012 the 
 winter/spring seasons were the windiest he has seen in 27 years. Seasonal 
 beach erosion started earlier than normal with noticeable loss of beach sand 
 volume at the east cell of the Project Beach. During the previous fall/winter 
 monitoring period, the seaward ends of the east end and east middle groins lost 
 sand and became flat due to abrasions. The east end seaward groin section was 
 replaced on 21 March with a smaller diameter section. This slowed the beach 
 sand loss at the east end. It was decided to not immediately replace the end of 
 the east middle groin to study its effect to see if this groin was necessary due to 
 the large amount of accreted sand on the beach. The east end of the beach 
 continued to lose beach sand volume during the spring until the seaward end of 
 the east middle groin was replaced with a smaller diameter section on 16 June. 
 Soon thereafter, the east end of the Project Beach stopped eroding and accreted 
 sand from longshore transport form updrift beaches while the middle cell started 
 to lose beach sand immediately downdrift of the groin. During the summer, the 
 east cell maintained its beach sand volume while the middle cell lost sand, and 
 the west cell lost a little sand volume.  

 
This document is the Two and One Half Year Monitoring Report – 
Spring/Summer 2012 Seasons. The Report indicates the Project continued to 
successfully accomplish its goals of reduced beach erosion and no land loss 
Within the Project Area for the post-construction period during the 2012 spring 
and summer seasons; plus Outside the Project Area, the downdrift beach area 
located at transect 1, which had lost Beach Width and Beach Sand Volume 
during the previous 2011 spring/summer season gained considerable Beach 
Width and Beach Sand Volume during the 2012 spring/summer season. The gain 
of beach sand downdrift of the Project Beach was of greater volume than the loss 
from the Project Beach, which is attributable to longshore sand transport through 
the Project Beach groin field from updrift beaches, primarily because the groin 
field was full of sand. 
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2. DOCUMENT SUMMARY 
 
 

2.1  Project  Performance Within Project Area 
 

 Project Performance Objectives - The Project Performance Objectives 
of increased Beach Width and Beach Sand Volume plus reduced rate of 
Beach Erosion and prevention of Land Loss at the Project Beach have 
been attained. This is due to the installation of temporary, sand 
retention devices (geotube groins) in the spring of 2010. 
  

 Two and One Half Year Monitoring Results - During the two and one 
half year monitoring period with two accretion and three erosion 
seasons after groin field installation, the Average Beach Width 
increased 18%, and the Beach Sand Volume was unchanged at the 
Project Beach compared to pre-construction amounts in 2010 (see 
Graph below).     
        

 
     

 Annual Sediment Budget - The monitoring data indicates the Project 
Beach to be self-sustaining annually in terms of Beach Width and 
Beach Sand Volume after groin field installation in 2010 without the 
need for sand nourishment (see Graph above). The Project Beach 
accretes sand naturally during the fall/winter seasons and generally 
loses sand during the spring/summer seasons, with sand loses at a 
lesser rate than pre-groin field installation. 
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2.2   Project Performance Outside Project Area  
 
 

 Project Performance Objectives Outside Project Area - The Project 
Performance Objectives included no adverse environmental effects 
Outside Project Area attributed to the Project. 
 

 Two and One Half Year Monitoring Results - During the two and one half 
year monitoring period with three each accretion and erosion periods 
after groin field installation, the Beach Width at updrift transect 12 
increased 44%, and its Beach Sand Volume increased 68% compared to 
pre-construction amounts (see Graph below).  During the same period, 
there was no change to Beach Width and Beach Sand Volume at 
immediate downdrift transects 2 and 3; and at the downdrift beach 
furthest away at transect 1, Beach Width increased 14%, and Beach 
Sand Volume increased 9% compared to pre-construction amounts (see 
Graph below). The Project’s Performance Objective Outside Project 
Area has been attained. 

        

 
 

Initial and Seasonal Beach Sand Volume Gain and Loss at Downdrift 
Beach Located at Transect 1 - Although the Project Performance 
Objective is attained, the Project’s Performance Criteria/Metrics 
required the SRBRF initially investigate and identify the possible cause 
of Initial and Seasonal Downdrift Beach Erosion at Transect 1. 
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Beach sand gain and loss is dynamic at the updrift and downdrift 
beaches from season to season and year to year (see Graph above), and 
variations of seasonal weather affect these changes. During the 2010 
spring and summer, the downdrift beach at transect 1 lost sand both 
seasons; whereas, during 2011, the beach lost sand during the spring 
and gained sand during the summer. During the 2012 spring and 
summer, the beach gained sand both seasons.   
 

 Possible Cause of Initial and Seasonal Downdrift Beach Erosion at 
Transect 1 - Identified and assessed in Section 8 of this Report are two 
possible Project and four possible non-Project or Natural Causes.  
 

 Conclusion of Cause of Initial and Seasonal Downdrift Beach Erosion at 
Transect 1 - Probable Causes are assessed in Section 9 of this Report 
with the following conclusions: 

 
Project Causes - It was not physically possible there were adverse 
impacts by Project Groin Field Effect on Beach Erosion and Project 
Groin Field Effect on Longshore Sand Transport due to: 1) long distance 
and hardened shoreline (460 foot long seawall/revetment) separating the 
Project’s groin field from the downdrift beach at transect 1; 2) similar 
losses at Project Beach; and 3) noticeable longshore sand transport 
through and from the Project Beach during periods of loss at the 
downdrift beach. 

 
Natural Causes - The downdrift beach located at transect 1 was 
documented to be in peril and at a tipping point of sustainability by 2010 
due to: 1) Historic Trend of Local, Long-Term Beach Retreat with 
decades of local beach width narrowing and beach loss; 2) Seawall 
Effects on Beach Erosion documented to indicate adverse beach 
erosion effects in front of and immediately downdrift of seawalls, 
especially on beaches with advancing beach retreat; 3) Regional 
Increase of Historic Beach Erosion Rate from more recent survey 
information, most likely due to a diminished regional sediment supply;  
and 4) Unusually Early and High Trade Winds, which acted as a catalyst 
to start the initial 2010 and 2011 spring seasons’ early beach erosion at 
a beach in peril and with a seawall to exacerbate beach erosion. All four 
of these Natural Causes occurred simultaneously. 

 
Conclusion  - The cause of the Initial and Seasonal Downdrift  Beach 
Erosion at Transect 1 is not attributed to the Project and is from Natural 
Causes. 
 

 Beach Erosion History of Downdrift Area - Outside the Project Area at 
the downdrift beach located at transect 1, there is photographic 
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evidence of: 1) long-term trend of advancing beach retreat; 2) beach 
width narrowing; plus 3) beach loss updrift and at the downdrift beach.  
Beach erosion at this beach during the initial 2010 spring and summer 
plus 2011 spring seasons is not a new phenomenon. The fact that the 
seawall updrift and at this beach was most likely built in 1925, and that 
the rock groins and seawalls at this beach and immediately updrift are 
evident in a 1940 aerial photograph, indicates a concern about beach 
erosion and land loss at this stretch of beach 72 to 87 years ago.  

 
 Land Loss - No Land Loss Outside Project Area has occurred during the 

two and one half year monitoring period, except during the 11 March 
tsunami when tidal waves hit and eroded exposed land banks, mostly 
located above seawalls Outside Project Area. 
 

 Remedial Action - None is required since the cause of the Initial and 
Seasonal Downdrift Beach Erosion at Transect 1 is not attributed to the 
Project, and the downdrift beach is in attainment of the Project’s 
Performance Criteria/Metrics with more Beach Width and Beach Sand 
Volume than pre-construction. 

 
 
2.3 Conclusions 
 
     The Project has successfully accomplished its Objectives Within and      
     Outside Project Area and complied with its Performance Criteria/Metrics  
     for Beach Erosion. 
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5.0   DATA MEASUREMENTS AND CALCULATIONS 
 

 5.2   Data Measurements and Calculations 
     The Project Performance Objectives are to increase the Project Beach Width and 
 Beach Sand Volume to previous, historic levels, reduce the rate of seasonal 
 beach erosion and prevent land loss. To measure and calculate Beach Width 
 and Beach Sand Volume, instrument survey data was collected for 12 different  
 beach profiles corresponding to 12 approved transect locations, which include 
 transects 4 through 11 at Lots 3 through 7 Within the Project Area, plus transects 
 1 through 3 at Lots 1 and 2 downdrift of the Project Area plus transect 12 at Lot A 
 updrift of the Project Area (See Figure 1). 

 
 Figure 1 - Site Plan Showing 12 Survey Transect Locations   

 

 5.2.1 Within Project Area (Transects 4 through 11) 
 

Beach Width - Within Project Area:  Project Area Beach Width is measured in 
feet from consistent shoreline locations to the Beach Toe for each transect using  
the data of the surveyor’s Profile drawings (see Appendix Figures 2 - 7), and the 
measurements are indicated in Table 1. The Project groins are intended to 
extend and maintain Project Beach Width seaward to previous historic locations 
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and thus preserve Project Beach Sand Volume; therefore, the Beach Toe 
measurement basis is used Within the Project Area to best monitor the groins’ 
performance in accomplishing this goal. Fall 2011 plus 2012 spring data are 
interpolated between seasons when surveyed. 

For the Previous 2007 surveys, the Beach Widths indicated are only for the 
 transect locations then that are near the transect locations in 2010, and they are 
 all measured from the same shoreline locations for continuity. Three years of  
 typical erosion seasons occurred after the 2007 May survey data before the pre-
 construction survey. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 1 - Beach Width - Within Project Area 

 Transects 

 Survey 1 2 3  4  5   6  7  8  9 10 11 12 

                               Winter 2010 - Pre-Construction 

  4/15/10      58 26   77  83  92  92 67 53  

                    Spring 2010 - Immediate Post-Construction   

   7/1/10    61 36 103  85  91  81 69 60  

 Change      3 10   26    2   -1 -11   2   7  

                                         Summer - 2010 

   8/9/10    58 36   98  83   85  65 70 73  

 Change      0 10   21    0   -7 -27   3 20  

  

  9/13/10    58 33   97 88  83  62 73 93  

 Change      0   7   20   5   -9 -30   6 40  

                                              Fall - 2010 

10/19/10    58 30   92  86  83  83 72 71  

 Change      0   4   15    3   -9   -9   5 18  

  

11/16/10    58 33   85  88  83  75 78 81  

 Change      0   7     8    5   -9 -17 11 28  

  

12/16/10    58 27   89  83  80  74 79 83  

 Change      0   1   12    1 -12 -18 12 50  

                             Winter 2011 

  3/29/11    58 34 104 102  93  85 92 73  

 Change      0   8   27   19    1   -7 25 20  

        Spring 2011 

  6/28/11    64 43 127 116  93  92 95 93  

 Change      6 17   50   33    1    0 28 40  

                                             Summer 2011 

  9/27/11    59 45 100 105 110 105 87 74  

 Change      1 19   23   22   18   13 20 21  

                                       Fall 2011/Winter 2012 

 3/27/12    58 33 104 103  93 118 89 74  

 Change      0   7   27   20    1   26 22 21  

                                       Spring/Summer 2012 

 10/5/12    59 40 104 102  93   94 80 73  

 Change      1 14   27   19    1     2 13 20  

                                               Previous 

  5/29/07    65    93   83   74 48  

10/15/07    75    93   83   66 54  
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Changes indicated in the Table are from the 4/15/10 pre-construction survey. 

There were no significant changes in Beach Width during the 2012 
 spring/summer seasons compared to the previous fall/winter seasons, except for 
 a decrease of Beach Width at transect 9. The seaward end of the east middle 
 groin located immediately updrift of transect 9 became flat during the previous 
 summer, and this end was replaced with a smaller circumference segment early 
 summer 2012. The spring/summer 2012 data is generally consistent with that at 
 the end of the previous summer season except for deceases at transects 8 and 
 9. 

Overall for the two and one-half year monitoring period, when the temporary 
 groins have been in place during four accretion and six trade winds erosion 
 seasons compared to pre-construction survey data, there is an increase of 
 Beach Width Within the Project Area at all transects. At the Project Beach near 
 groins, the Beach Width was extended an average of 14 feet to an Average 
 Beach Width of 91 feet. The Beach Width is limited by the length of the 
 temporary groins, which is approximately 110 feet from the shoreline.  

Overall for a five year period compared to the previous survey data from 2007, 
 there is a significant increase of Beach Width Within the Project Area post-
 construction at all but one transect location even after three years of chronic 
 beach erosion before Project construction. 

The individual transect Beach Widths are not representative of the overall, 
 Project Area Beach Width since transects are in specific locations to monitor 
 individual groin performance. For example, four transects (5, 7, 9 and 11) are 
 located immediately downdrift of groins and in areas of anticipated seasonal 
 beach scouring and sand loss due to the groin.  

 

Beach Sand Volume - Within Project Area:  Calculations using AutoCAD 
software of the Project Area Beach Sand Volumes are measured to the Beach 
Toe for continuity of measurement basis with Beach Width Within the Project 
Area and are calculated at each transect from data of the surveyor’s Profile 
drawings (see Appendix Figures 2 - 7) in square feet for a one foot wide strip of 
beach. Calculations are indicated in Table 2. Fall 2011 plus 2012 spring data are 
interpolated between seasons when surveyed. 

Changes indicated in the Table are from the 4/15/10 pre-construction survey.  

 Transects 

 Survey 1 2 3   4   5   6   7   8   9  10  11 12 

                                                Winter 2010 - Pre-Construction 

 4/15/10    174  98 360  412  481  497 323 184   

                                    Spring 2010 - Immediate Post-Construction 

  7/1//10    187 118 507  239  432  277 248 153  

Change      13   20 147 -173   -49 -220  -75  -31  

                                       Summer - 2010 

   8/9/10    190 108 556  347  469  294 311 248  

Change      16   10 196   -65   -12 -203  -12   64  
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 Table 2 – Beach Sand Volume - Within Project Area 

 

 The significant Beach Sand Volume changes during the 2012 spring/summer  
 seasons compared to the previous fall/winter season were decreases of Beach 
 Sand Volume at all transects except for an increase at transect 5 located at the 
 rock revetment. The 2012 spring/summer data indicates a decrease of Beach 
 Sand Volume at all transects except for no change at transect 5 compared 
 to the end of the previous summer season. 

Overall for the two and one-half year monitoring period, when the temporary 
 groins have been in place during four accretion and six trade wind erosion 
 seasons compared to the pre-construction survey data, there is a significant 
 increase of Beach Sand Volume Within the Project Area at transects 5, 6, 7, 10 
 and 11, a decrease at transects 4, 8 and 9. This comparison does not 
 account for the effects of sand removal from the Project Beach to fill the groins, 
 added sand nourishment from dredging/pumping and the 11 March 2011 
 tsunami. See Section 6.1.2 for discussion and assessment. 

Within the Project Area, the Beach Sand Volume increase correlates with that  
 of Beach Width described in the previous Section, but Beach Width is limited by 
 the length of the temporary groins. 

  

  9/13/10    179 108 549  325  400  289 341 301  

 Change        5   10 189   -87   -81 -208   18 117  

                                                               Fall - 2010 

10/19/10    209 122 526  474  409  395 364 331  

 Change      35   24 166    62   -72 -102   41 147  

  

11/16/10     203 107 505  484  413  415 380 379  

 Change      29     9 145    72   -68   -82   57 195  

  

12/16/10    184 100 506  501  402  416 396 394  

 Change      10     2 146    89   -79   -81   73 210  

                                                              Winter 2011 

  3/29/11    180 107 553  518  469  512 486 360  

 Change        6     9 193  106   -12    15 163 176  

                                                             Spring 2011 

  6/28/11    209 145 698  575  424  417 432 368  

  Change      35   47 338  163   -57   -80 109 182  

                                                           Summer 2011 

  9/27/11    187 128 571  550  575  589 472 333  

  Change      13   30 211  138    94    92 149 149  

                                                     Fall 2011/Winter 2012 

  3/27/12    213  98  663  706  734  739 532 353  

  Change      39    0  303  294  253  242 209 169  

                                                     Spring/Summer 2012 

  10/3/12    135 129  524  600  455  469 343 275  

  Change     -39   31  164  188   -26   -28   20   91  
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 The individual transect volumes are not representative of the overall, Project  
 Area Beach Sand Volume since transects are in specific locations to monitor 
 individual groin performance. For example, four transects (5, 7, 9 and 11) are 
 located immediately downdrift of groins and in areas of anticipated seasonal 
 beach scouring and sand loss due to the groin. 

 

 Land Loss - Within Project Area:  There has been no Land Loss Within the 
 Project Area during the two and one-half year monitoring period, except for a 
 slight loss at the west end of the Project Beach due to the 11 March 2011 
 tsunami; therefore, the Annual Erosion Rate is zero as relates to Project 
 Performance Within the Project Area. 

 

Beach Shape - Within Project Area:  The overhead or plan view of the post-
construction Beach Shape with Beach Toe is indicated in the 2012 
spring/summer seasons survey Site Plan drawing (see Appendix Figure 5), and 
which was confirmed by the same season’s aerial photograph (see Appendix 
Photo 7). The Project Area Beach Shape during the 2012 spring/summer 
seasons resembled that shown in the Equilibrium Site Plan (see Appendix Figure 
8).  
 
 
5.2.2  Outside Project Area (Transects 1, 2, 3 and 12) 
 
Beach Width - Outside Project Area:  Outside Project Area Dry Beach Width is 
measured in feet from consistent shoreline locations at each transect using data 
from the surveyor’s Profile drawings (see Appendix Figures 2 - 7), and the 
measurements are indicated in Table 3. The Dry Beach Width is used as a 
measurement basis for Outside the Project Area since all transects are located at 
seawalls and some without beaches; therefore, these locations do not have a 
beach toe for measurement as Within the Project Area. The visible and useable 
beach is the Dry Beach and is measured above the maximum high tide level. Fall 
2011 plus 2012 spring data are interpolated between seasons when surveyed. 
 
There are no similar transect locations from the previous 2007 surveys for 
comparison. Transects 1, 2, and 3 are located downdrift of the Project Area, and 
transect 12 is located updrift.  
 
Changes indicated in the Table are from the 4/15/10 pre-construction survey. 
 

 Transects 

  Survey   1    2  3 4 5 6 7 8 9 10 11 12 

                                 Winter 2010 - Pre-Construction 

  4/15/10  22   0     0           16 

                         Spring 2010 - Immediate Post-Construction         
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Table 3 – Beach Width - Outside Project Area  
 

 The significant change during the recent 2012 spring/summer seasons 
 compared to the previous fall/winter seasons are a significant increase of Dry 
 Beach Width at transect 1 with no change at transect 12. There would have been 
 an increase at transect 12, but the seaward end of the east groin became flat 
 during the previous summer and was not replaced until late winter 2012. The 
 2012 spring/summer data indicates no change of Beach Width compared to the 
 end of previous summer season. 
 

    7/1/10  11   0  0         18 

 Change -11   0  0           2 

                                          Summer  2010 

    8/9/10    0   0  0         23 

 Change -22   0  0           7 

  

  9/13/10    0   0  0         25 

  Change -22   0  0           9 

                                             Fall - 2010 

10/19/10  12   0  0         23.5 

  Change -10   0  0           7.5 

  

11/16/10  17   0  0         23 

  Change   -5   0  0           7 

  

 12/16/10  17   0  0         28 

  Change   -5   0  0         12 

                                            Winter 2011 

  3/29/11  17    0  0         27 

  Change   -5   0  0         11 

                                            Spring 2011 

  6/28/11    4   0  0         28 

  Change -18   0  0         12 

                                           Summer 2011 

  9/27/11  26   0  0         23 

  Change    4   0  0           7 

                                       Fall 1011/Winter 2012 

  3/27/12  13   0  0         23 

  Change  -9   0  0           7 

                                        Spring/Summer 2012 

  10/3/12  25   0  0         23 

  Change    3    0  0           7 
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Overall for the two and one-half year monitoring period, when the temporary 
groins have been in place during four accretion and six trade wind erosion 
seasons compared to pre-construction survey data, there was a 44 % increase of 
Dry Beach Width Outside the Project Area at updrift transect 12, a 14 % increase 
at downdrift transect 1 and no change at downdrift transects 2 and 3. 
 
Beach Sand Volume - Outside Project Area:  Calculations using AutoCAD 
software of the Outside Project Area Dry Beach Sand Volumes at each transect 
are calculated from the data of the surveyor’s Profile drawings (see Appendix 
Figures 5, 6 and 7) in square feet for a one foot wide strip of beach are indicated 
in Table 4. The Dry Beach Sand Volume measurement basis is the same 
approach as for Dry Beach Width at Outside the Project Area. Fall 2011 and 
Spring 2012 data are interpolated between seasons when surveyed. 
 
Transects 1, 2 and 3 are located downdrift of the Project Area, and transect 12 is 
located updrift. 
 
Changes indicated in the Table are from the 4/15/10 pre-construction survey. 

 Transects 

  Survey   1 2 3 4 5 6 7 8 9 10 11 12 

                                Winter 2010 - Pre-Construction 

  4/15/10  160  0  0         120 

                     Spring 2010 - Immediate Post-Construction          

    7/1/10    78  0  0          130 

 Change   -82  0  0             10 

                                              Summer 2010 

    8/9/10      0  0  0         140 

 Change -160  0  0           20 

  

  9/13/10      0  0  0         171 

 Change -160  0  0           51 

                                              Fall - 2010 

10/19/10    81  0  0         156 

 Change   -79  0  0           36 

  

11/16/10    115  0  0         166 

 Change   -45  0  0           46 

  

12/16/10  122  0  0         199 

 Change   -38  0  0           79 

                                             Winter 2011 

  3/29/11  109  0  0         213 

  Change  - 51  0  0           93 
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Table 4 – Beach Sand Volume - Outside Project Area 
 
The significant changes during the recent 2012 spring/summer seasons, 

 compared to the previous winter season were an increase of Dry Beach Sand 
 Volume at transects 1 and 12 and no change at transects 2 and 3. The 2012 
 spring/summer season’s data indicates a significant increase of Beach Sand 
 Volume at transects 1 and 2 compared to the previous end of summer season.  

 
Overall for the two and one-half year monitoring period, when the groins have 

 been in place during four accretion and six trade wind erosion seasons 
 compared to the pre-construction survey data, there was a 68% increase of Dry  
 Beach Sand Volume Outside the Project Area at updrift transect 12, a 9% 
 increase at downdrift transect 1 and no change at downdrift transects 2 and 3.  

 
     The changes of Outside the Project Area Dry Beach Sand Volume data generally 

 correlate with the Dry Beach Width data per the previous Section. 
 

 Land Loss - Outside Project Area:  There has been no Land Loss Outside the 
 Project  Area during the two and one-half year monitoring period, except from the 
 11 March tsunami which sent tidal waves over the seawalls to erode land above; 
 therefore the Annual Land Loss Rate is zero as it relates to the Project’s 
 Performance Outside the Project Area. 

 

 Beach Shape - Outside Project Area:  The overhead or plan view of the Beach 
 Shape with Dry Beach  is indicated in the post-construction survey Site Plan 
 drawing (see Appendix Figure 5), and which was confirmed from respective 
 aerial photographs (see Photos 7 and 8). The Outside Project Area Beach 
 Shape resembles the pre-construction Beach Shape for the respective areas 
 (see Appendix Figure 2 and Appendix Photos 4 and 5). 

 

 

                                             Spring 2011 

  6/28/11    31  0  0         200 

  Change -129  0  0           80 

                                            Summer 2011 

  9/27/11  100  0  0         177 

  Change   -60  0  0           57 

                                       Fall 2011/Winter 2012 

  3/27/12    82  0  0          153 

  Change   -78  0  0            33 

                                       Spring/Summer 2012 

  10/3/12  175  0  0          202 

  Change    15  0  0           82 
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 6.   PROJECT PERFORMANCE ASSESSMENT 

 
 6.1  Within Project Area (Transects 4 through 11): 
 

6.1.1  Beach Width – Within Project Area:  The Performance Criteria/Metrics 
for Within the Project Area is for the Average Beach Width to be greater than or 
equal to the Design Equilibrium Beach Toe (DEBToe) Beach Widths (65% of as-
built Beach Width) up to one year after construction for the Project Area by when 
the Project Beach was expected to reach equilibrium.  

The Project designer/coastal engineer anticipated the Project Beach may lose up 
to 35% of its Beach Width during the first year equilibrating process. Per the 
Project Guidelines for Beach Erosion, “Sand will be naturally redistributed 
offshore and alongshore across the profile within each cell (between groins) until 
a stable configuration is established. The equilibrating process may result in 
substantial narrowing of the initial Beach Width. This narrower Beach Width 
should be the expectation. This beach equilibrium is expected to be reached in 
one full erosion and accretion cycle by the end of the first year after construction 
or possibly sooner.” The DEBToe was selected since 35% of the nourished sand 
beach was expected to be lost to the ocean during the first year, post-
construction while the Project Beach was equilibrating. The DEBToe is calculated 
from the as-built (7/1/10 survey) Beach Width.  All metrics allow a 10% variance 
for measurement accuracy.  

Several of the Project Area transects (5, 7, 9 and 11) are located immediately 
downdrift of a groin, and these areas generally have localized scouring caused 
by the groin. The data from each of these transects does not truly represent the 
larger Project Area, but this data is useful for comparison of changes and 
evaluation of specific areas over time. The Performance Criteria/Metrics intent 
therefore is to use Average Beach Width in order to be more representative and 
accurate for purposes of comparison and assessment of individual beach cells 
between groins (transects 6/7, 8/9 and 10/11), overall Project Beach (transects 6 
through 11) and Project Area (transects 4 through 11) using survey data from 
Table 1.  

Area Average Beach Width Within Project Area indicated in feet is calculated 
from Table 1 data and shown in Table 5.  

Change in Table 5 indicated in feet/month is from the 4/15/10 pre-construction 
survey. 
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 Areas   Revet.       
  Cell 

  West          
  Cell 

 Center  
 Cell 

  East  
  Cell 

Project 
Area  

Project 
Beach  

 Survey Transects   4 / 5   6 / 7   8 / 9  10 / 11   4 -11   6 -11 

                                                        Winter 2010 - Pre-Construction 

  4/15/10         42    80    92     60     68.5   77.33 

                                              Spring 2010 – Immediate Post-Construction 

    7/1/10       48.5    94     86     64.5    73.25   81.5 

  Change         6.5    14      -6      4.5      4.75     4.17 

                                                                    Summer - 2010 

    8/9/10       47    90.5     75     71.5    71    79 

  Change         5    10.5    -17     11.5      2.5     1.67 

  

  9/13/10       45.5    92.5     72.5     83   73.37   82.67 

  Change         3.5    12.5    -19.5     23     4.87     5.33 

                                                                        Fall - 2010 

 10/19/10       47    89     83   71.5    72.65   81.17 

  Change         5      9      -9   11.5      4.15      3.8 

  

 11/16/10         45.5    86.5     79   79.5    72.62   81.67 

  Change         3.5      6.5    -13   19.5      4.12     4.33 

  

 12/16/10       42.5    86.5     77    81    71.75   81.5 

  Change         0.5      6.5    -15    21      3.25     4.17 

                                                                        Winter 2011 

  3/29/11        46   103     89   75.5    78.37   89.17 

  Change          4     23      -3   15.5      9.87   11.84 

                                                                       Spring 2011 

  6/28/11       53.5   121.5     92.5    94    90.37 102.67 

  Change       11.5     41.5       0.5    34    21.87   25.33 

                                                                      Summer 2011 

  9/27/11        52   102.5   107.5    80.5    85.63   96.83 

  Change        10     22.5     15.5    20.5    17.13    19.5 

                                                               Fall 2011/Winter 2012 

  3/27/12       45.5   103.5   105.5    81.5    84.0   96.83 

  Change         3.5     23.5     13.5    21.5    15.5   19.5 

                                                                Spring/Summer 2012 

  10/3/12       45.5    103     93.5   76.5   79.62    91.0 

  Change         3.5      23       1.5   16.5   11.12    13.67 

                                                                         Previous 

   5/29/07         88     61    74.5    74.5 

 10/15/07         88     60     74    74 

                                                                       Comparative 

As-Blt.Toe        48.5    94    86    64.5   73.25      81.5 
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     Table 5 – Average Beach Width - Within the Project Area 
 

Figure 9 indicates for Average Beach Width establishment of equilibrium widths 
and preservation of Beach Width over time. The Beach Width is limited to the 
effective length of the groins. 
 

          
Figure 9 - Project Beach Seasonal Beach Width Gain/Loss  
 

 

Assessment:  The significant changes during the recent spring/summer seasons 
compared to the previous fall/winter seasons were a slight increase of Average 
Beach Width at the Center and East cells with no change at the Revetment and 
West cells. Compared to the end of previous summer season, the 2012 
spring/summer seasons’ Project Beach Width is slightly less overall. 

Overall for the two and one-half year monitoring period, when the groins 
 have been in place during four accretion and six trade wind erosion 
 seasons compared to the pre-construction survey data, there was an 
 increase of Average Beach Width Within the Project Area at all beach 
 cells, a 16% increase at the Project Area and a 18% increase at the 
 Project Beach.  

The Project Beach Average Beach Width has increased to be similar to the 
 100 foot length of the groins at the Project Beach. This was the Project  
 design intent to in order to preserve the Beach Width to a previous historic 
 location.  
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For the one year, post-construction equilibrating period, the Project Area and 
 Project Beach Average Beach Widths were greater than the DEBToe by 65% 
 and 68% respectively. 

Performance Criteria/Metrics Attainment:  Based on the data from Table 5 
for Within the Project Area at the end of the one year equilibrating period, 
the Average Beach Width at each of the beach cells plus overall at the 
Project Beach, the Project Beach Width was greater than the Design 
Equilibrium Beach Toe Average Beach Width; therefore, the Performance 
Criteria/Metrics’ goal was attained for Average Beach Width for Within the 
Project Area during the one year, post-construction equilibrating period, as 
well as during the two and one-half year monitoring period.  

Action:  None required. 
 
6.1.2  Beach Sand Volume – Within Project Area:  The Performance 
Criteria/Metrics for Within the Project Area is for the Average Beach Sand 
Volume to be greater than or equal to the Average Design Equilibrium Beach Toe 
(DEBToe) Beach Sand Volume (65%) of as-built Beach Sand Volume) up to one 
year after construction for the Project Area by when the Project Area was 
expected to reach equilibrium. Beach Sand Volume on the Project Beach was 
also expected to be affected during the first year equilibrating process since it 
relates to Beach Width. All metrics allow a 10% variance for measurement 
accuracy 

The rationale and methodology to calculate Average Beach Sand Volume Within 
the Project Area is similar to that used to calculate Average Beach Width 
described in Section 6.1.1 for continuity and using survey data from Table 2.  

Realizing the Beach Sand Volumes at individual transects do not represent the 
larger picture of Beach Sand Volume for unique beach cells and overall Project 
Beach and Project Areas, the Performance Criteria/Metrics intent therefore is to 
use Average Beach Sand Volume in order to be more representative and 
accurate for purposes of a comparison and assessment of unique beach cells 
between groins (transects 4/5, 6/7, 8/9 and 10/11) plus the overall Project Area 
(transects 4 through 11) and Project Beach (transects 6 through 11).  

Average Beach Sand Volume Within Project Area indicated in square feet for a 
one foot wide strip of beach is calculated from Table 2 data and shown in Table 
6.  

Change and Change Rate indicated in Table 6 indicated in square feet/month for 
a one wide strip of beach are from the 4/15/10 pre-construction survey. 

There is no Previous Average Beach Sand Volume data for comparison. 
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 Areas Revet. 
Segmt. 

West    
Segmt. 

Center 
Segmt. 

East 
Segmt. 

Project  
Area 
Average   

Project 
Beach  
Average 

  Survey Transects    4 / 5    6 / 7    8 / 9  10 / 11    4 / 11     6 / 11 

                                                        Winter 2010 - Pre-Construction 

  4/15/10        136    386    489   253.5    316.5  376.17 

                                             Spring 2010 – Immediate Post-Construction 

    7/1/10      152.5    373   354.5    200.5    270.12   309.33 

  Change        16.5     -13  -134.5     -53     -46.38    -66.84 

Ch. Rate      1.50   -1.18  -12.23   -4.82    -4.22   -6.08 

                                                                   Summer - 2010 

    8/9/10       149   451.5   381.5    279.5    315.37   370.83 

  Change         13     65.5  -107.5      26      -1.13     -5.34   

Ch. Rate      0.81   4.09   -6.72    1.62      -0.07     -0.33 

  

  9/13/10       143.5   437   344.5   321    311.5   367.5 

  Change           7.5     51  -144.5     67.5       -5.0     8.67 

Ch. Rate       0.35    2.43  - 6.88   3.21    -0.24    -0.41 

                                                                       Fall - 2010 

 10/19/10       165.5   500   402   437.5    376.25   446.5 

  Change         29.5   114    -87    184      59.75    70.33 

Ch. Rate       1.09   4.22   -3.22    6.81     2.21     2.60 

  

 11/16/10         155  494.5   414   379.5    360.75  429.33 

  Change        19  108.5   - 75   126      44.25    53.16 

Ch. Rate      0.60   3.44  -2.38      4     1.40    1.68 

  

 12/16/10       142   503.5   409   395    362.37  435.83 

  Change           6   117.5    -81   141.5      45.87    59.67 

Ch. Rate      0.17   3.38   -2.33    4.07     1.32   1.72 

                                                                      Winter 2011 

   3/29/11       143.5   535.5   490.5   423    398.12  483 

  Change           7.5   149.5       1.5   169.5      81.62  106.83 

Ch. Rate       0.15    2.99     0.03    8.46     1.63    2.14 

                                                                      Spring 2011 

   6/28/11        177   636.5   420.5   400    408.5  411.33 

  Change          41   250.5    -68.5   146.5      92.0    74.33 

 Ch. Rate       0.66    4.04   -1.10    2.36     1.48    1.20 

                                                                  Summer 2011 

   9/27/11       157.5   560.5   582  402.5    425.62  515 

  Change         21.5   174.5     93  149    109.12  138.83 

  Ch. Rate        0.29    2.39   1.27   2.04    2.00   1.50 

                                                           Fall 2011/Winter 2012 
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Table 6 – Average Beach Sand Volume - Within the Project Area 
 
 
Assessment:  The significant changes during the 2012 spring/summer seasons 

 compared to the previous fall/winter seasons are decreases of Average Beach 
 Sand Volume at all cells. Compared to the previous summer season, the 2011 
 spring/summer seasons’ Average Beach Sand Volume is less overall. 

 
To accurately compare pre-construction to post-construction survey data, two 

 during-construction and one post-construction events need to be factored, which 
 are not reflected in the pre- and post-construction survey data of Table 6, These 
 factors are as follows: 

 
1. Groin Fill Sand - During construction, approximately 856 cu. yds. of sand from 

the Project Beach was pumped to fill the four geotube groins, This amount is 
calculated based on the geotube manufacturer’s estimate of the groins’ 
Beach Sand Volume capacity, and this sand volume was not included in the 
post-construction survey data at transects between groins, but it remains on 
the Project Beach.   

 
2. Beach Nourishment - During construction, approximately 2,886 cu. yds. of 

offshore sand nourishment, according to the Project’s Daily Pumping Logs, 
was pumped and placed onto the Project Beach, and this amount is in 
addition to the pre-construction survey Beach Sand Volume data used for 
comparison with post-construction conditions. 

 
3. Tsunami - During the 2011 winter, approximately 400 cu. yds. of Beach Sand 

Volume accreted during the 2011 early winter season was pushed off the 
Project Beach by the 11 March 2011 tsunami and not returned. The tsunami 
pushed sand from the Project Beach inland onto yards since there were no 
seawalls there to block  the tsunami waves. From 50% of  the yards, most 
sand was removed and placed back on the Project Beach as a dune; 
however, minimal sand was returned to the  Project Beach from the other 

   3/27/12       155.5   684.5   736.5  442.5    504.75  621.17 

  Change         19.5   298.5   247.5  189    188.62  245 

  Ch. Rate       0.19    2.87    2.37   1.82     1.81   2.36 

                                                           Spring/Summer 2012 

  10/3/12       132   562   462  309    366.25  444.33 

  Change         -4   176    -27    55.5      50    68.16 

  Ch. Rate      -0.03    1.46   -0.22    0.46     0.42   0.57 

                                                                     Comparative   

As-Built B. 
Toe 

      152.5   373   354.5   200.5    270.12   309 

DEBToe        99.1   242.4   230.4  1 30.3    175.6    201 
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yards. This amount is calculated from visual surveys (3” average depth x 75’ 
inland width x 600’ beach length) 

 
 The Average Beach Sand Volume changes from these three events needs to be 
 included with the post-construction survey data for Project Performance 
 Assessment of Project Beach Sand Volume gain or loss when compared to the 
 pre-construction survey data from Table 6, after conversion to cubic yards for the 
 600 foot long Project Beach. Table 7 reflects an adjustment to Average Beach 
 Sand Volumes after the pre-construction survey for the three events: 
 

              Season:                  
Calculation 
Basis:  

Wint 
2010  

 Spr 
 2010 

Sum      
 2010                          

 Fall 
 2010 

 Wint 
  2011 

 Spr 
 2011 

 Sum 
 2011 

Fall 11 
Win 12 
 

 Spr 
 Sum 
 2012 

Table 6 Data in 
Cu. Yds. for 600 
Ft. Project Beach   

8359 6874    
  . 

8179 
     

9685 
   

10733  
  

9141 11444 13800 9874 

Adjustment for 
Beach Sand 
Used to Fill 
Groins 

 + 856 + 856 + 856 
 

 + 856 + 856  + 856  +856 +856 

Adjustment for 
Offshore Sand 
Pumped onto 
Beach 

 -2886 
  . 

-2886 -2886 -2886 -2886  -2886 -2886 -2886 

Adjustment for 
Tsunami Beach 
Sand Loss 

     -      -       -  +  400  +400  + 400  +400  +400 

Adjusted 
Average Beach 
Sand Volume 

8,359 4,844 6,149  7,655   9,103 
 . 

7,511  9,814 12,170 8,244 

           Table 7 - Average Beach Sand Volume Seasonal Change at Project Beach 
       Adjusted for During and Post-Construction Events Compared to Pre-   
                 Construction Survey Data 
 
 The adjustment for the beach sand fill for the groins is an increase since the 
 post-construction survey data does not include it, although it remains on the 
 Project Beach. The adjustment for offshore sand pumped and placed is a 
 decrease since it was added to the beach and results in a greater loss than 
 indicated when comparing  Table 6 pre- to post-construction survey data. The 
 adjustment for the tsunami effect is an increase since the sand was on the 
 Project Beach before the tsunami, and it should be included for Project 
 Performance assessment since its loss was not Project caused. 
  
 For example, there was a 744 cu. yd. gain of Average Beach Sand Volume at the 
 Project Beach at the end of the 2011 winter season compared to the pre-
 construction survey data one year prior at the end of the 2010 winter season.  
 
 The adjustments occur during construction when there was a significant loss of 
 Beach Sand Volume (winter to spring 2010) and from fall 2010 to winter 2011 
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 when the tsunami would have otherwise caused a slight decrease in the trend of 
 gained Beach Sand Volume (see Figure 10). 
 
 Table 7, also indicates non-adjusted Average Beach Sand Volumes on the top 
 row useful when comparing post-construction performance.  
 
 The Seasonal Sediment Gain/Loss at the Project Beach is indicated in Figure 10. 
 During the 2010 spring construction season, the Project Beach lost considerable 
 Beach Sand Volume due to the post-construction equilibrating process combined 
 with the spring season typical erosion cycle, despite pumping approximately 
 2,886 cu. yds. of offshore sand on to the beach. Figure 10 indicates the Project 
 Beach has experienced a trend of increased Beach Sand Volume over time 
 to be greater than that pre-construction. 
 

The increase of Average Beach Sand Volume is similar to the increase of 
 Average Beach Width Within the Project Area. 

    

 
 Figure 10 - Project Beach Seasonal Beach Sediment Gain/Loss   
 
 The Annual Sediment Budget for the Project Beach based on survey data 
 calculations and adjustments for during and post-construction events is the 
 difference in Beach Sand Volume gained or lost over a one year period, which
 includes two each accretion and erosion seasons, measured in cubic yards (see 
 Figure 10). 
 
   The Project’s Annual Sediment Budget is positive as follows:  
 

 2010 to 2011 - First Year:                                    +     744 cu. yd. 

 2011 to 2012 - Second Year:                               +  3,067 cu. yd.  
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Total over two years:                                            +  3,811 cu. yd. 
 

 2012 to 2013 - Partial Third Year:                        +  1,515 cu. yd. 
The gain occurred during two erosion seasons 

 
 It is significant that the Project’s Annual Sediment Budget is positive, 
 which is indicative that the Project Beach with the installed groin field is 
 able to sustain itself annually without additional beach nourishment. This 
 is due to the groin field performing properly by retaining sand on the beach 
 during the erosive spring/summer trade wind seasons when still allowing 
 the natural process of longshore sand transport along the nearshore to 
 downdrift beaches and to the beach’s ability to gain sand during the 
 fall/winter accretion seasons. 
 

Overall for the two and one half year monitoring period when the groins 
 have been in place during four accretion and six trade wind erosion 
 seasons compared to pre-construction survey data, there was an increase 
 of Average Beach Sand Volume Within the Project Beach at most beach 
 cells and a 18% increase at the Project Beach between groins. 

 
Based on an anticipated increase of Beach Sand Volume during the 

 forthcoming fall/winter seasons based on historic data in Tables 6 and 7 
 plus the trend shown in Figure 10, the Project Beach should continue to 
 accrete sand to be retained during the subsequent erosive spring/summer 
 seasons.  

 
For the one year, post-construction equilibrating period, the Project Area and 

 Project Beach Average Beach Sand Volume were greater than the DEBToe by 
 126% and 140% respectively. 

 
Performance Criteria/Metrics Attainment:  Based on the data from Table 6 
for Within the Project Beach, the Average Beach Sand Volume for all the 
beach cells and the overall Project Beach post-construction is greater than 
the Design Equilibrium Beach Toe Average Beach Sand Volume; therefore, 
the Performance Criteria/Metrics was attained for Average Beach Sand 
Volume for Within the Project Area during the one year, post-construction 
equilibrating period as well, as during the two and one half year monitoring 
period. 
 
Action:  None required.  
 
 
6.1.3 Land Loss – Within Project Area:  The Performance Criteria/Metrics is for 

 the Annual Land Erosion Rate to be zero feet up to one year after construction 
 Within the Project Area. All metrics allow a 10% variance for measurement 
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 accuracy. Beach Retreat causes Land Loss, and Figure 11 shows annual Beach 
 Retreat Within the Project Area. 

 

 
Figure 11 - Project Beach Annual Beach Retreat Increase/Decrease  

 
 

Assessment:  No Land Loss (Beach Retreat) occurred at the east end of the 
Project Beach during the erosive 2010, 2011 and 2012 spring/summer 
seasons as before the groins’ installation; and this is a significant 
reduction from the past several years for the same period, which was 
averaging in excess of four feet of Land Loss inland per year by September 
(see Photos 1 and 3). No Land Loss (Beach Retreat) occurred at the west 
end of the Project Beach during the 2010 fall/2011 winter plus 2011 fall/2012 
winter seasons, except from the tsunami; and this is also a significant 
reduction from the past several years for the same period, which was 
averaging in excess of four feet of Land Loss inland per year by March (see 
Photos 2 and 36). 
Because the Project Beach had accumulated sand during the fall and winter 
cross shore sand transport seasons, the beach sand was at the same level as 
the land at the shoreline, except at the far west end. When the11 March 2011 
tsunami waves hit the beach, the waves rolled over the land resulting in no land 
impact and thus no Land Loss, except at the far west end. 

Performance Criteria/Metrics Attainment:  Based on the data from 
observations and aerial photographs for the Project Area (see Appendix 
Photos 6 and 7), at all beach cells and overall Within the Project Area the 
post-construction Land Loss is zero feet, except at the far west end due to 
the tsunami; therefore, the Performance Criteria/Metrics was attained for 
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Land Loss Within the Project Area during the one year, post-construction, 
equilibrating period, as well as during the two and on half year monitoring 
period. 

Action: None required. 

 

 6.1.4  Beach Shape - Within Project Area:  There is no Performance 
 Criteria/Metrics or Action for Project Area Beach Shape. 
 

Assessment:  The post-construction Beach Shape for the Project Area during 
the 2010, 2011 and 2012 spring/summer seasons was generally the same 
configuration to that anticipated by the Project’s coastal engineer/designer as 
indicated in his Equilibrium Beach Site Plan drawing (see Appendix Figure 8) 
where the immediate downdrift side of a groin has less Beach Width and Beach 
Sand Volume than that of the updrift side during these seasons due to localized 
downdrift scouring influenced by the groins. During the end of the 2010 fall/2011 
winter and 2011 fall/2012 winter seasons, the curve of the Beach Toe during 
these seasons became more straight between groins, with the downdrift sides of 
the groins generally having increased Beach Width and Beach Sand Volume. 
 
It appears that from the pre- to post-construction evaluation time, the location of 
the Ocean Hard Bottom has not changed based on site observations and aerial 
photographs. From the previous benthic surveys of the nearshore area, there is 
no indication that this line has changed, although the sand cover has increased a 
little between the Beach Toe and Ocean Hard Bottom in the nearshore ocean 
zone as described in the previous quarterly reports of Performance Monitoring 
and Metrics Guidelines for Benthic Habitat. 
 
Action: None required. 
 
 
6.2 Outside Project Area (Transects 1, 2, 3 and 12): 
 
6.2.1 Beach Width and Beach Sand Volume - Outside Project Area:  For 
Outside the Project Area, the Performance Criteria/Metrics is for the Dry Beach 
Width and Dry Beach Sand Volume post-construction to be greater than or equal 
to 100% of the Natural, Seasonal Dry Beach Width and Dry Beach Sand Volume, 
excluding seasonal changes and historical, average Beach Width and Beach 
Sand Volume losses. All metrics allow a 10% variance for measurement 
accuracy. 

The Outside Project Areas monitored and assessed per the Guidelines include 
one updrift beach (transect 12) approximately 100 feet long with 70 feet of 
seawall and rock piles in front of the tennis court and a downdrift area (transects 
1 through 3) which is approximately 560 feet long with a continuous seawall, 
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several rock piles in front of the seawall and most of the fronting beach lost over 
time due to the erosive effect of seawalls. 

With no beach and several rock piles in front of most of the downdrift seawalls 
Outside the Project Area, there is no beach at these locations to measure Beach 
Width, nor is there a need to measure beach toe for Beach Width as was used 
for Within the Project Area relative to the installation of temporary groins to 
extend the Project Beach to previous historical locations, so a Dry Beach survey 
measurement was used instead as a performance criteria/metrics measurement 
data basis. Dry Beach is the visible and useable beach above the maximum high 
tide level.  

All transects Outside the Project Area are located at or near seawalls, and most 
locations (transects 2, 3 and 12) also have rock piles in front of the seawall for 
additional erosion and seawall protection. Per a 1940 aerial photograph (see 
Photo 9), the rock piles were once rock groins that have either been re-arranged  
or neglected. Since the remaining beaches, or Dry Beaches, are unique and 
short sections near seawalls, the Dry Beach Width and Dry Beach Sand Volume 
measurements used for assessment are not averaged, as was done for Within 
the Project Area, since the cells are not long, not varied and without groins, plus 
there is no beach at most seawall locations.  

Calculations of the Dry Beach Width and Dry Beach Sand Volume at each 
transect location where there are beaches Outside the Project Area (transects 1 
and 12) generally correlate with their survey data seasonally; therefore, the Dry 
Beach Widths and Dry Beach Sand Volumes are assessed together at each 
transect location Outside the Project Area in this Section. 

The Outside Project Area Dry Beach Width and Beach Sand Volumes data are 
indicated in feet or square feet/foot wide beach strip respectively and are located 
in Tables 3 and 4 in Section 5.2.2.  

Figures 12 and 13 summarize and show graphically Outside Project Area Dry 
Beach Width and Dry Beach Sand Volume data from instrument survey 
measurements and calculations included in Tables 3 and 4 on a seasonal basis 
over time. 
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Figure 12 - Outside Project Area Seasonal Beach Width Gain/Loss  

 

         
 Figure 13 - Outside Project Area Seasonal Beach Sediment Gain/Loss   

 
Per Figures 12 and 13, changes in Dry Beach Width and Dry Beach Sand 
Volume at each location and time are generally consistent. 
 
At downdrift transect 1 and updrift transect 12, Dry Beach Width and Dry Beach 
Sand Volume have fluctuated seasonally during the two and one-half year 
monitoring period with an overall post-construction trend of increase for each and 
with greater amounts than pre-construction. 
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Seasonal Beach Width and Beach Sand Volume changes at transects Outside 
Project Area do not always coincide with those Within Project Area per Figures 
12 and 13 compared to Figures 9 and 10 respectively. 
 
Changes in weather patterns affect wind and waves which cause changes in Dry 
Beach Width and Dry Beach Sand Volume, especially at locations with relatively 
narrow beaches and seawall reflecting waves. Seasonal weather changes are 
evident in Figures 12 and 13. The 2011 fall/2012 winter seasons compared to the 
same seasons of the previous year had more high trade wind periods and less 
large north pacific swells. See Table 10 for recent equatorial cold and warm 
water episodes history. 
 
Until the 2012 summer season, there was an overall decrease of Dry Beach 
Width and Dry Beach Sand Volume at downdrift transect 1, so a study of 
possible causes of initial and seasonal beach erosion at this beach were initiated 
by the SRBRF consistent with the Project’s Performance Criteria/Metrics for 
Beach Erosion. 
 
There is no historic Beach Width and Beach Sand Volume survey measurement 
data for Outside the Project Area except for the 4/15/10 pre-construction survey 
measurement, and since the post-construction assessment comparison is to 
consider seasonal changes and historical losses, historical photographs were 
also used as a Performance Criteria/Metrics data basis to visually assess pre- 
and post-construction, seasonal and historical conditions for the performance 
criteria/metrics assessments. 
 
The photographs used for historical data Outside the Project Area include 1940, 
1960, 1975, 1997, 2002, 2005 and 2007 aerial photographs by the University of 
Hawaii (see Appendix Photos 9 through15), 19 July 2009 aerial photograph (see 
Appendix Photo 16), 15 April 2010 aerial photographs (see Appendix Photos 4 
and 5), 21 April 2010 aerial photograph (see Appendix Photo 17), 30 June 2010 
aerial photograph (see Appendix Photo 6), 29 march 2012 aerial photographs 
(see Appendix Photos 7 and 8) plus 2010, 2011 and 2012 beach photographs 
(Photos 18 through 41) .  
 
Also used for historical data to assess Outside Project Area performance 
criteria/metrics was the University of Hawaii Annual Erosion Hazard Map (see 
Figure 15). The erosion rates were determined from 1960 to 2002 based on 
aerial photographs. More recent data is not available. 
 
Beach Width and Beach Sand Volume - Updrift Area at Transect 12:  There 
is a 70 foot long seawall in front of the tennis court on Lot A with rock piles in 
front of the seawall (see Appendix Photo 4 and Photos 18 and 19). Typically 
during the spring and summer seasons prior to the Project groins, the seawall 
had no beach in front due to beach scouring and sand loss from northeasterly 
trade wind waves and longshore sand transport currents. During previous years, 
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the bottom of the seawall footing became exposed and undermined during the 
spring/summer.  
 

 

Photo 18 - Updrift Beach Area at Transect 12 Showing Seawall at Right and          
         Rock Pile at Beach, 29 August 2010 

  

Photo 19 - Updrift Beach Area at Transect 12 Showing Seawall at Left and Top   
         of Rock Pile at Beach, 3 October 2012  
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The seawall has contributed to downdrift beach and land loss Within the Project 
Area during the spring and summer seasons. Typically during the fall and winter 
seasons, a beach returns in front of the seawall from the north Pacific swells’ 
cross shore sand transport. The historical aerial photographs (see Appendix 
Photos 9 through 15) show a trend of Beach Width reduction this area over time. 
The pre-construction aerial photographs of this area show very little beach in 
front of the seawall and exposed rock pile (see Appendix Photos 4 and 16). 
 
Assessment:  The Dry Beach Width measurements and Dry Beach Sand Volume 
calculations at transect 12 have varied seasonally with a 44% and 68% increase 
respectively after two and one half years per Figures 12 and 13, which are also 
confirmed by Photos 18 and 19. In the last two and one half years, there has 
been no exposed foundation and no significant erosion at transect 12; whereas 
the historic, Annual Erosion Hazard Rate from 1960 to 2001 at transect 12 was 
1.5 feet per year (see Figure 15).  
 

Performance Criteria/Metrics Attainment:   Based on the data from Tables 
 3 and 4, the Outside Project Area Dry Beach Width and Dry Beach Sand 
 Volume at updrift transect 12 post-construction are 44% and 68% greater 
 than the Natural, Seasonal Dry Beach Width and Dry Beach Sand Volume; 
 therefore, the Performance Criteria/Metrics was attained for Dry Beach 
 Width and Dry Beach Sand Volume at transect updrift 12 during the two 
 and one half year monitoring period. 

 
Action:  None required.  
 
 
 
Beach Width and Beach Sand Volume - Downdrift Area at Transect 3: 
Transect 3 is located immediately downdrift of the Project Area and is 
approximately 160 feet from the nearest Project groin. Transect 3 is located 
approximately 20 feet west of the east end of a long seawall extending westerly, 
and there are rock piles in front, to the east and to the west of transect 3, which 
were formerly groins (see 1940 Appendix Photo 9). Immediately updrift of 
transect 3 to transect 4 is a small, sand beach cove approximately 50 feet wide 
with a perimeter seawall set back inland of the westerly seawall and the easterly 
revetment. This updrift beach cove did not significantly changed in its 
appearance of Beach Width and Beach Sand Volume during the 2010 summer 
and fall plus 2011 early winter seasons (see Photos 20 and 21), but it lost 
considerable Beach Sand Volume from the 11 March tsunami during the late 
2011 winter season (see Photo 22). During the 2011 spring season, the beach 
cove re-gained considerable Dry Beach Width and Beach Sand Volume 
nearshore (see Photo 23); however, some ground under the perimeter seawall 
was still exposed, which was caused by the tsunami tidal waves undermining this 
wall upon impact and removing the sand below (see Photo 22). During the 2011 
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summer season, the beach cove gained sand initially and then lost sand in 
September with the return of a few north Pacific swells (see Photo 24). During 
the 2011 fall/ 2012 winter seasons, there was little change in the beach cove; 
however, sand returned to under the perimeter seawall (see Photos 25 and 26). 
 
Assessment:  There was no Dry Beach pre-construction at transect 3 (see 
Appendix Photo 5), and there is no Dry Beach Width and Dry Beach Sand 
Volume currently at transect 3 (see Appendix Photo 8) due to the seawall 
and rock piles, so there is no Dry Beach Width nor Dry Beach Sand Volume 
measurement/calculation data there. The 1997 aerial photograph (see 
Appendix Photo 12) indicates no Dry Beach then in front of the seawall at 
transect 3 nor does the 2002 aerial photograph (see Appendix Photo 13).  
 
The historic Annual Erosion Hazard Rate at transect 3 from 1960 to 2002 was 
approximately .33 feet per year (see Figure 15). 
 

 
Photo 20 - At Transect 3 Near End of Seawall and Updrift Beach Cove With  
                  Perimeter Seawall, 17 August 2010 
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Photo 21 - At Transect 3 Near End of Seawall and Updrift Beach Cove With  
                  Perimeter Seawall, 13 December 2010 

 
Photo 22 - At Transect 3 Near End of Seawall and Updrift Beach Cove with       

         Perimeter Seawall, 11 March 2011- Immediately Post-Tsunami 
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Photo 23 - At Transect 3 Near End of Seawall and Updrift Beach Cove with  

                   Perimeter Seawall, 29 June 2011 

  
Photo 24 - At Transect 3 Near End of Seawall and Updrift Beach Cove with   

                   Perimeter Seawall, 1 October 2011 
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Photo 25 - At Transect 3 Near End of Seawall and Updrift Beach Cove with   

                   Perimeter Seawall, 3 October 2012 
 

 
Photo 26 - At Transect 3 Near End of Seawall and Updrift Beach Cove with   

                   Perimeter Seawall, 3 October 2012 
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Performance Criteria/Metrics Attainment:  Based on the data from historic,  
 aerial photographs, the Outside Project Area Dry Beach Width and Dry 
 Beach Sand Volume at downdrift transect 3 post-construction are 
 unchanged from the Natural, Seasonal Dry Beach Width and Dry Beach 
 Sand Volume; therefore, the Performance Criteria/Metrics was attained for 
 Dry Beach Width and Dry Beach Sand Volume at transect 3 during the two 
 and one half year monitoring period. 

 
Action:  None required. 
 
 
Beach Width and Beach Sand Volume - Downdrift Area at Transect 2: 
Transect 2 is located approximately 160 feet downdrift and east of transect 3 and 
180 feet west of the seawall end with a continuous seawall in between to the 
east. There is another 280 feet of seawall downdrift and west of transect 2 to 
Parcel 25 (see Appendix Photo 5 plus Photos 27 and 28), so transect 2 is near 
the middle of a 460 foot long, continuous seawall. There are several rock piles in 
front of the long seawall including large revetment type piles both sides of  
transect 2 (see Appendix Photos 5 and 8), and the rock plies were formerly rock 
groins per the 1940 aerial photograph (see Appendix Photo 9). 
 

 
Photo 27 - Near Transect 3 Looking West Along Continuous Seawall with Large   
                  Rock Pile/Revetment at Transect 2 Beyond, 3 October 2012  
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Photo 28 - Near Transect 2 Looking East Along Continuous Seawall with Large   

                   Rock Pile/Revetment Toward Transect 3 Beyond, 3 October 2012 
 
Assessment:  There has been no Dry Beach since 1997 (see Appendix 
Photo 12) nor is there a Dry Beach Width and Dry Beach Sand Volume 
currently at transect 2 (see Appendix Photo 8) due to the seawall and rock 
piles, so there is no Dry Beach Width and Dry Beach Sand Volume 
measurement/calculation data.  
 
The 1997 and 2002 aerial photographs (see Appendix Photos 12 and 13) 
indicate no Dry Beach then in front of the seawall at transect 2.  
 
The historic Annual Erosion Hazard Rate at transect 2 from 1960 to 2002 was 
approximately .6 feet per year and increasing from east to west that area over 
time (see Figure 15), most likely due to the erosive effects of the updrift seawall’s 
hardened shoreline and advancing beach retreat. 
 
Performance Criteria/Metrics Attainment:   Based on the data from historic 

 aerial photographs, the Outside the Project Area Dry Beach Width and Dry 
 Beach Sand Volume at downdrift transect 2 post-construction are 
 unchanged from the Natural, Seasonal Dry Beach Width and Dry Beach 
 Sand Volume; therefore, the Performance Criteria/Metrics was attained for 
 Dry Beach Width and Dry Beach Sand Volume at transect 2 the during the 
 two and one half year monitoring period. 
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Action:  None required.  
 
 

Beach Width and Beach Sand Volume - Downdrift Area at Transect 1: 
 Transect 1 is located at the west end of Lot 1 (see Figure 1) which is  
 approximately 460 feet downdrift  from the Project Area and 600 feet from the 
 nearest Project groin. Transect 1 is located at the wooden stair located on the 
 nearest downdrift beach (see Photos 29 - 39). 

 
This area also has an approximately 600 foot long hardened shoreline 
immediately updrift to the Project Area with rock revetments and a long, 
continuous seawall. In front of the seawall to the east of transect 1 there is a 
large rock pile revetment. There is a downdrift beach at transect 1 that extends 
approximately 120 feet updrift to the easterly rock pile revetment and downdrift 
approximately 120 feet to the westerly beginning of several rock groins along the 
shoreline (see Appendix Photos 5, 14 and 15). 
 
Assessment:  Immediately east of transect 1, the top of a rock groin on the 
beach became exposed in June 2010 as beach sand was lost (see Appendix 
Photo 6). Per the 19 July 2009 photograph (see Appendix Photo 16), the same 
top of rock groin was exposed to the same general extent one month later. Also 
during June 2010, the top of the seawall to the west of transect 1 began to 
become more exposed toward the west (see Appendix Photo 6).  
 
First Monitoring Year - During the 2010 spring/summer seasons at transect 1, the 
Dry Beach Width decreased from 22 to 0 feet, and the Dry Beach Sand Volume 
decreased from 160 to 0 square feet/foot per Figures 12 and 13; however, during 
the 2010 fall season, Dry Beach Width and Dry Beach Sand Volume increased 
due to the weather changing to light trade winds and dominant north Pacific 
waves causing cross shore transport resulting in accretion. 
 
During the 2011 winter season, the same weather pattern continued, and the 
total recovery of the beach sand previously lost was anticipated by March 2011; 
however, the 29 March 2011 winter season survey data indicated the Dry Beach 
Width was unchanged, and that the Dry Beach Sand Volume decreased from 
122 to 109 cubic feet/foot. The cause of the lack of additional sand was the 11 
March tsunami. The 2011 winter survey was only 18 days after the tsunami and 
reflects the loss of sand by the tsunami at transect 1.  
 
Photographic data visually shows the tsunami effect at transect 1. The most 
significant 2010 spring/summer beach sand loss at transect 1 in 2010 had 
occurred by mid-August, and the 17 August 2010 beach photograph (see Photo 
29) shows 7 treads exposed at the lower stair located below the seawall at 
transect 1. Sand returned to this beach during the 2010 fall season, and as of 17 
December 2010 only 2 treads were exposed at the same stair (see Photo 30). 
Also as of 17 December, sand was mostly covering the old rock groin 
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immediately east of transect 1 as well as the seawall portion to the east. Sand 
also returned to this beach during the first two months of the 2011 winter season 
by 11 February when no lower stair treads were exposed (see Photo 31), and the 
average height of the seawall across Lot 1 was approximately .75 feet. The 
subsequent 11 March tsunami removed sand from this beach when 3 treads of 
the lower stair were exposed on March 11 (see Photo 32); however, a significant 
volume of sand returned to the beach after the tsunami a month later by 9 April 
(see Photo 33) when the top of the seawall west of transect 1 and the lower stair 
were no longer exposed. The tsunami did not push much sand from this beach 
onto the land at this location as it did Within the Project Area, so the sand 
removed from the beach by the tsunami was dispersed in the ocean. 
 
During the First Monitoring Year, it was apparent that were it not for the 11 March 
2011 tsunami, the Dry Beach Width and Dry Beach Sand Volume at transect 1 
would have been equal to or greater than that pre-construction one year earlier. 
The decrease of Dry Beach Sand Volume at transect 1 during the 2010 spring 
season is consistent with the decrease of Beach Sand Volume Within the Project 
Area at the same time. 
 
 
Second Monitoring Year - During the 2011 spring season, early, high trade winds 
eroded beach sand at transect 1 one month earlier than during the 2010 spring 
season, the Dry Beach Width decreased from 17 to 4 feet and the Dry Beach 
Sand Volume decreased from 109 to 31 square feet/foot per Figures 12 and 13. 
By 29 June 2011, 8 treads of the lower stair were exposed (see Photo 34); 
however, considerable sand returned during the 2011 summer season (see 
Photo 35) with only 1 lower stair tread exposed similar to the condition of the 17 
December 2010 (see Photo 30).  
 
It was anticipated that during the 2011 fall/2012 winter seasons, north Pacific 
waves would again dominate light trade wind weather as they did during the last 
two fall/winter seasons, and the beach would gain sand; however, the weather 
fluctuated between periods of high trade winds causing erosion and periods of 
north Pacific waves causing accretion resulting in the beach at transect 1 to be 
generally unchanged and not gain sand during the 2011 fall/2012 winter seasons 
from the 2011 summer condition (see Photos 35 and 36).  
 
During the 2011 summer season, the downdrift beach located at transect 1 

 gained Dry Sand Volume; whereas, during the previous summer season it 
 continued to lose sand. During the 2011 fall season, this beach lost Dry Beach 
 Sand Volume; whereas, during the previous 2010 fall season it gained sand. At 
 the end of the 2011 summer season, this beach gained Beach Width to exceed 
 that pre-construction condition, yet during the previous summer season it lost Dry 
 Beach Width. 
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During the Second Monitoring Year, it was apparent that the downdrift beach at 
transect 1 changes significantly during different seasons and weather conditions.  
If it were not for the unusual 2011 fall/2012 winter seasons’ weather not 
increasing Dry Beach Width and Dry Beach Sand Volume as before during the 
same seasons, there may have been at least equal Dry beach Width and Dry 
Beach Sand Volume than that one year earlier. The decrease of Dry Beach Sand 
Volume at transect 1 during the 2011 spring season is consistent with the 
decrease of Beach Sand Volume Within the Project Area at the same time. 
 
 
Third Monitoring Year - During the 2012 spring/summer seasons, early, high 
trade winds started one month earlier than during the 2011 spring season; 
however, considerable sand returned to this beach during the 2012 spring and 
summer seasons (see Photos 38 and 39) with no lower stair tread exposed 
similar to the condition at the end of the 2012 winter season (see Photo 37).  
 
During the Third Monitoring Year, it was apparent that the downdrift beach at 
transect 1 changes significantly during different seasons and years based on 
variable weather conditions.  
 
 

 
Photo 29 - Beach, Rock Groin and Seawall at West Half of Lot 1 and Parcel 25  
                  (in Foreground) Near Transect 1 (at Stair), 17 August 2010  
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Photo 30 - Beach, Rock Groin and Seawall at West Half of Lot 1 and Parcel 25     
                  (in Foreground) Near Transect 1 (at Stair), 17 December 2010  

 
Photo 31 - Beach, Rock Groin and Seawall at West Half of Lot 1 and Parcel 25 
                  Near Transect 1 (at Stair), 11 February 2011 - Pre-Tsunami 
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Photo 32 - Beach, Rock Groin and Seawall at West Half of Lot 1 and Parcel 2     
        Near Transect 1 (at Stair), 11 March 2011 Immediately Post-Tsunami  

 
Photo 33 - Beach, Rock Groin and Seawall at West Half of Lot 1 and Parcel 25     
        Near Transect 1 (at Stair), 9 April 2011 - Post-Tsunami   
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Photo 34 - Beach, Rock Groin and Seawall at West Half of Lot 1 and Parcel 25             
        Near Transect 1 (at Stair), 29 June 2011  

 
Photo 35 - Beach, Rock Groin and Seawall at West Half of Lot 1 and Parcel 25    
                  Near Transect 1 (at Stair), 1 October 2011  
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Photo 36 - Beach, Rock Groin and Seawall at West Half of Lot 1 and Parcel 25    
                  Near Transect 1 (at Stair), 29 December 2011  

 
Photo 37 - Beach, Rock Groin and Seawall at West Half of Lot 1 and Parcel 25    
                  Near Transect 1 (at Stair), 18 February 2012  
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Photo 38 - Beach, Rock Groin and Seawall at West Half of Lot 1 and Parcel 25    
                  Near Transect 1 (at Stair), 4 April 2012 
 

 
Photo 39 - Beach, Rock Groin and Seawall at West Half of Lot 1 and Parcel 25    
                  Near Transect 1 (at Stair), 3 October 2012 
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There is no historical and seasonal, instrument survey data of Dry Beach Width 
 or Dry Beach Sand Volume at the downdrift beach located at transect 1, except 
 immediately pre-construction at the end of the 2010 winter season; so there is no 
 ability to quantitatively compare post-construction survey data to other pre-
 construction seasonal and historic conditions, except by visually comparing 
 historic aerial photographs. 

 
From the available historic aerial photographs (see Photos 9 through 15), it is 
difficult to determine the amount of other seasons’ Dry Beach Width and Dry 
Beach Sand Volume; however, visually apparent over time is reduced Dry Beach 
Width in front of updrift Lot 2 and the east end of Lot 1, which indicates 
advancing beach retreat from the east toward transect 1. 
 
The February 2002 aerial photograph (see Appendix Photo 13) taken at the end 
of the normal fall/winter accretion seasons, does show the exposure of the top of 
the seawall for its length across Lots 1 and 2 to Parcel 25 as evidenced by its 
shadow. The height of the seawall in front of easterly Lot 2 is approximately 7.2 
feet above mean sea level. By comparing the scale of the height of the seawall 
shadow in front of Lot 1 to that of Lot 2, the seawall at Lot 1 was exposed 
approximately 1.5 to 2 feet in height during February 2002, which is historically 
and seasonally comparable to the beach condition post-construction during the 
2011 and 2012 winter seasons in February (see Photos 31 and 37), especially 
considering the Annual Hazard Erosion Rate of .5 feet (see Figure 15). Exposure 
of the seawall indicates lower beach height and thus decreased Beach Sand 
Volume. 
 
Recent photographs 29 through 39 show approximately 5 foot high, exposed 
roots of dead trees on the beach near transect 1 indicating a previously much 
higher beach with considerably more Dry Beach Width and Dry Beach Sand 
Volume historically in the past with a significant beach sand loss over time.  
 
Based on Figures 12 and 13 plus from historic aerial photographs, it is apparent 
seasonal conditions at the beach located at transect 1 vary from season to 
season and year to year based on weather patterns and unique events, such as 
a tsunami. It is also evident this beach has had some ability to recover lost beach 
sand during prior seasons and years.  
 
Performance Criteria/Metrics Attainment:  Based on short-term data from 
Tables 3 and 4, the Outside the Project Area Dry Beach Width and Dry 
Beach Sand Volume at transect 1 increased post-construction 14% and 9% 
respectfully from the pre-construction survey data two and one half years 
prior; therefore, the short-term assessment of Project Performance is that 
the Performance Criteria/Metrics have been attained for Dry Beach Width 
and Dry Beach Sand Volume at transect 1 during the two and one half year 
monitoring period. 
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Based on long-term data from the historic and seasonal February 2002 
aerial photograph compared to the 11 February 2011 and 29 February 2012 
beach photographs and considering the historic annual erosion rate of .5 
feet over a 9 and 10 year interim,  the Outside Project Area Dry Beach 
Width and Dry Beach Sand Volume at transect 1 are similar during the first 
and second year post-construction; therefore, the long-term assessment of 
the Project Performance is that the Performance Criteria/Metrics were 
attained for Dry Beach Width and Dry Beach Sand Volume at transect 1 
during the two and one half year monitoring period. 
 
 
Action:  None Required 
 
Previous Action was required despite comparable, long-term historic and 
seasonal pre- and post-construction conditions at downdrift transect 1 
since initially observed was a change in the downdrift beach condition 
during the 2010 spring season compared to the previous year at the same 
time. Per the Project’s Performance Monitoring and Metric Guidelines for 
Beach Erosion, “the SRBRF and contractor representatives will immediate 
investigate the cause of the loss of significant sand volumes, beach width 
and land erosion rate. If the observed beach changes can be attributed to 
the Project's structures taking into account seasonal and long-term trends, 
then the design flaws will be determined to correct the groins and/or sand 
placement”.  
 
The Identification Action of several possible causes of the Initial and 
Seasonal Downdrift Beach Erosion started immediately after the 2010 
spring/summer  beach loss was first observed, and the initial investigation 
was included in the First Quarterly Monitoring Report for Beach Erosion 
dated 25 September 2010, which contained Possible and Probable Causes.  
Additional monthly survey monitoring was performed during the 2010 fall 
season as requested by the DLNR, OCCL.  Each consecutive Beach 
Erosion Monitoring Report included additional investigation. See Sections 
8 and 9 for Possible and Probable Causes.  
 

 6.2.2 Land Loss - Outside Project Area: The Performance Criteria/Metrics 
 require a comparison between the Annual Erosion Rate and the Average, 
 Historical, Three Year Erosion Rate for Land Loss Outside the Project Area.   
 

Assessment:  Per the visual data from the pre-construction aerial 
 photographs (see Appendix Photos 4 and 5) compared to the two and one 
 half year monitoring period aerial photograph (see Photo 8), there has been 
 no Land Loss at the updrift area (transect 12) nor at the downdrift area 
 (transects 1 through 3), except  from the 11 March tsunami which is not 
 Project related. 
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The Project related post-construction annual erosion rate Outside the Project 
 Area is zero feet. 

 
Performance Criteria/Metrics Attainment:  Based on the data from beach 
and aerial photographs for the updrift and downdrift, Outside Project 
Areas, the Performance Criteria/Metrics was achieved regarding Land Loss 
Outside the Project Area during the two and one half year monitoring 
period. 
 
Action: None required.  
 
 
6.2.3  Beach Shape - Outside Project Area: There are no Performance 
Criteria/Metrics or Action for Project Area Beach Shape. 
 
Assessment: The two and one half year Beach Shape Outside the Project Area 
updrift and downdrift (see Appendix Photos 6 and 7), is generally the same 
configuration as the pre-construction Beach Shape (see Appendix Photos 4 and 
5).  
 
Action: None required 
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7.  PROJECT PERFORMANCE SUMMARY 
 

 7.1 Performance Criteria/Metrics Attainment 
  Table 8 is a summary of Project Performance for different areas and during 
 different seasons of the two and one half year monitoring period. Seasons 
 marked with an asterisk (*) note when there was attainment of the Performance 
 Criteria/Metrics, and those marked with a “pa” indicate when there was partial 
 attainment based on differing short and long-term performance assessments 
 described in Section 6.  

                   Area:                    
Season:  

Project 
Area 

Updrift 
Transect 12 

Downdrift 
Transect. 3 

Downdrift 
Transect 2  

Downdrift 
Transect 1 

                                                            BEACH WIDTH 
Spring 2010       *          *          *          *         pa   
Summer 2010       *          *          *          *         pa 

Fall 2010      *         *         *         *        pa 
Winter 2011      *         *         *         *        pa 
Spring 2011       *          *          *          *         pa 

Summer 2011       *          *          *          *          * 

Fall 2011/Win 2012       *          *          *          *         pa 

Spring/Sum 2012       *          *          *          *          * 

                                                    BEACH SAND VOLUME 
Spring 2010       *          *          *          *         pa 

Summer 2010      *         *         *         *        pa 

Fall 2010      *         *         *         *        pa 

Winter 2011      *         *         *         *        pa 
Spring 2011       *          *          *          *         pa 

Summer 2011       *          *          *          *         pa 

Fall 2011/Win 2012       *          *          *          *         pa 

Spring/Sum 2012       *          *          *          *          * 

                                                            LAND LOSS 
Spring 2010       *          *          *          *          * 

Summer 2010      *         *         *         *         * 

Fall 2010      *         *         *         *         * 

Winter 2011      *         *         *         *         * 
Spring 2011       *          *          *          *          * 

Summer 2011       *          *          *          *          * 

Fall 2011/Win 2012       *          *          *          *          * 

Spring/Sum 2012       *          *          *          *          * 

                                                          BEACH SHAPE 
Spring 2010       *          *         *          *          * 

Summer 2010      *         *         *         *         * 

Fall 2010      *         *         *         *         * 

Winter 2011      *         *         *         *         * 
Spring 2011       *          *          *          *          * 

Summer 2011       *          *          *          *          * 

Fall 2011/Win 2012       *          *          *          *          * 

Spring/Sum 2012       *          *          *          *          * 

Table 8 – Project Performance Summary Table 
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7.1.1  Within Project Area: The Project’s Performance Objectives were to 
increase Project Beach Width and Beach Sand Volume to historic levels, reduce 
rate of beach erosion and prevent land erosion without causing adverse impacts. 
 

 
Photo 40 - East End of Project Beach, 4 August 2009 

 
Photo 41 - East End of Project Beach, 3 October 2012 
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The Project Area pre-construction typically behaved as a littoral cell with 
spring/summer erosion starting at its east end from northeast trade winds (see 
pre-construction Photo 40), fall/winter erosion at its west end from north Pacific 
swells (see pre-construction Photo 2) and with sand migrating back and forth with 
seasonal weather changes. Post-construction during the 2010, 2011 and 2012 
spring plus summer seasons, the east end of the Project Beach experienced 
minimal beach erosion and no land loss (see Photo 41), which is very unique 
compared to previous years of significant beach sand and land loss during the 
same time of year (see Photo 40).  
 
Post-construction during the 2010 fall and 2011 winter seasons, the west end of 
the Project Beach experienced minimal beach erosion and no land loss, except a 
minor amount from the 11 March tsunami, which is very unique compared to 
previous years of significant beach sand and land loss for the same time of year 
(see pre-construction Photo 2); plus it gained windblown sand during the 2011 
spring and summer seasons (see Photo 42). 
 

 
Photo 42 - West End of Project Beach, 3 October 2012 
   
The fact that Within the Project Area there has been only minimal beach 
erosion and no land loss during the two and one half year monitoring 
period, except from the tsunami at the west end, indicates the Project has 
been highly successful and has attained its Performance Objectives and 
Performance Criteria/Metrics Within the Project Area for 32 of 32 
performance assessments during 10 seasons for Beach Width, Beach Sand 
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Volume, Land Loss and Beach Shape over the two and one half year 
monitoring period. 
 
 
7.1.2 Outside Project Area:  Another Project Performance Objective was for the 
Project not to adversely affect Outside Project Updrift and Downdrift areas, 
especially by trapping sand Within the Project Area and thus stopping the 
normal, spring/summer longshore sand transport process, as well as not to 
cause erosion and land loss. As visually evident post-construction during all 
seasons, beach sand from the Project Area and from updrift beaches has been 
and continues to be naturally transported downdrift over and around all groins in 
the Project Area, particularly when trade winds occur, which creates nearshore 
turbidity, downdrift current and thus longshore sand transport. 
 
The Project’s monitoring data indicates the Project has attained its 
Performance Objectives and Performance Criteria/Metrics Outside Project 
Area for 121 of 128 short-term (including current) and 128 of 128 long-term 
performance assessments during 10 seasons for Beach Width, Beach Sand 
Volume, Land Loss and Beach Shape over the two and one half year 
monitoring period at updrift transect 12 plus downdrift transects 1, 2 and 3. 
 
There has been no land loss Outside the Project Area except for that 
caused by the 11 March 2011 tsunami. 
 
What was the cause of the initial 2010 spring and summer plus 2011 spring 
seasons’ beach sand loss at this downdrift beach located at transect 1? Was it 
Project related or a coincidental occurrence based on other factors? 
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 8.  POSSIBLE CAUSES OF INITIAL AND SEASONAL DOWNDRIFT BEACH      
      EROSION  
 
 The Outside Project Area downdrift beach located at transect 1 has greater 
 Beach Width and Beach Sand Volume than pre-existing based on two and one 
 half year monitoring period data. It is in attainment with the Project’s 
 Performance Criteria/Metrics for Beach Erosion requiring no Action. 
 
 Per the Project Performance Summary Table (see Table 8), the Project has 
 performed successfully Within and Outside the Project Area over a two and 
 one half year monitoring period with only one downdrift beach located at transect 
 1 noted previously with partial (long-term) attainment of the Project’s 
 Performance Criteria/Metrics. 
  
 Once the change in the downdrift beach condition during the 2010 spring season 
 compared to the previous year at the same time was observed, immediate Action 
 was taken by the SRBRF during the 2010 summer to identify and investigate 
 several possible causes including Project related and natural causes. According 
 to the Project’s Performance Guidelines, Remedial Action by the SRBRF may be 
 required regarding the loss of sand at the downdrift beach “if the observed 
 beach changes can be attributed to the Project structures (groins) taking into 
 account seasonal and long-term trends”.  

 
The initial Investigative Action was included in the First Quarterly Monitoring 
Report for Beach Erosion dated 25 September 2010, which contained Possible 
and Probable Causes.  Each consecutive Beach Erosion Monitoring Report 
included additional investigation, and this Report contains Conclusions  as to 
Probable Causes.  
 
8.1  Setting: The downdrift beach at transect 1 is located the farthest from the 
Project Area in the area monitored. It is located at the west end of Lot 1, and 
transect 1 is located near the middle of the downdrift beach (see Figure 1). The 
beach is approximately 240 feet wide, and the beach is flanked at its east by a 
large rock pile/revetment and at its west by a rock groin (see Aerial Photo 8). 
There is a seawall along the beach which extends approximately 310 feet updrift 
to the east across the east half of Lot 1 and across Lot 2 to the Project Area. The 
updrift beaches along the seawall have been lost over time. The east end of the 
downdrift beach is approximately 460 feet from the Project’s closest groin, and 
there is a continuous, hardened shoreline in-between with no beach (see 
Appendix Photo 5).  
 
The Outside Project Area downdrift appears to be part of a littoral cell separate 
and distinct from the Project Area due to its northwest shoreline orientation, 
ocean current diverging from the shoreline and continuous hardened shoreline 
with seawalls reflecting wave energy from the northeast to the northwest; 
whereas, the Project Area shoreline orientation is facing the north/northwest, with 
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a current parallel to the shoreline, a sand beach absorbing wave energy and 
flanked at both ends by hardened structures. Because it is a separate cell, the 
dynamics of beach erosion and beach loss at the downdrift beach are different 
from those of the Project Area. 
 
8.2  Erosion History: The continuous seawall across downdrift Lots 1 and 2 is 
reported to have been constructed in 1925, and there are impressions of initials 
with a 1925 date on top of the wall. The 1940 aerial photograph (see Appendix 
Photo 9) shows the seawall across Lots 1 and 2 at that time, a wide sand beach 
in front of the entire seawall and four rock groins in front of the seawall on the 
beach. Presently, there is no beach in front of the seawall updrift of the west half 
of Lot 1 across the seawall at updrift Lot 2. 
 
The long-term Annual Erosion Hazard Rate (see Figure 15) at Lot 2 from 1960 to 
2002 was approximately .25 feet per year, and the rate at downdrift Lot 1 was 
greater at approximately .5 feet per year.  
 
Beach erosion with beach loss immediately downdrift of the Project Area and at 
the downdrift beach is not a new phenomenon, and it started decades before the 
Project. This fact is well supported since it was deemed necessary or beneficial 
to construct the continuous seawall across Lots 1 and 2 and to install groins 
across its length before 1940 and probably in 1925, 87 years ago.  
 
 
8.3   Investigative Action - Possible Cause of Initial and Seasonal  
Downdrift Beach Erosion:  In accordance with the Project’s Performance 
Guidelines, the SRBRF started an identification and investigation of several 
possible causes of the Beach Width and Beach Sand Volume loss at the 
downdrift beach located at transect 1 as soon as it was observed there was a 
change in the beach condition during the 2010 summer season compared to the 
previous year at the same time. Previous Quarterly Reports included 
identification and assessment of the following Possible Causes of the initial 
downdrift beach erosion at transect 1, which included both natural and Project 
related causes: 
 

8.3.1  Unusually Early and High Trade Winds:   

Project Construction History - The Project’s construction schedule was 
established to perform the in-water work during the normally calmest time of the 
year after the winter, north Pacific swells in April and before the summer trade 
winds are strongest in July. The aerial photograph of 19 July 2009, one year 
before the Project (see Appendix Photo 16), shows the beginning of seasonal 
beach scouring and sand loss at the east end of the Project Beach and downdrift 
at the west half of Lot 1 in July 2009.  The groins’ installation occurred from 17 
through 27 April 2010, and sand dredging/pumping occurred from 6 May through 
8 June with several dredging/pumping work suspensions in May and June due to 
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strong winds and high surf. The final pumped sand placement/beach shaping 
was completed on 25 June. The typical seasonal trend has been for trade winds 
to start with moderate strength in April and May and to increase to during July 
and August. 

Wind History - Spring Season, 2010 - The Project Beach started to erode at its 
east end in April 2010 before construction started (see Appendix Photo 4), which 
reflected a seasonal trend change to one month earlier than the previous year. At 
the same time, there was no noticeable beach erosion at the downdrift beach 
(see Appendix Photo 5). 
 
On 12 June, it was reported by one of the downdrift residents that beach sand 
loss downdrift in front of the seawall at Lot 2 and at the large rock pile/revetment 
in front of the seawall at the east half of Lot 1 started earlier than normal. Per the 
pre-construction aerial photo of 21 April 2010 (see Appendix Photo 17), there 
was no beach at these locations when the Project started. However, beach 
erosion had started at the east end of the downdrift beach by mid-June per the 
aerial photograph of 20 June 2010 (see Appendix Photo 6), and the amount of 
beach sand loss there in June was comparable to that indicated one month later 
in July of the previous year per the 19 July 2009 aerial photograph (see Photo 
16). 
 
What caused the initial beach erosion one month earlier than normal at the 
downdrift beach in 2010? During the 2010 spring season when Project 
construction occurred, there were approximately twice as many windy and high 
wind days plus four times as many high wind gusts days compared to the 
previous 2009 spring season per daily, wind history data from Weather 
Underground (wunderground.com) measured at Kahului Airport, which is near to 
the Project Area (see Table 9). Compared to the five year, pre-construction 
average, during the 2010 spring season there were approximately one and one 
half times as many windy days, twice as many high wind days plus seven times 
as many high wind gusts days. Notable in this data, is the substantial increase in 
the number of high wind days and especially days with high wind gusts in 2010.   
 
 Spring Season     
 April thru June 
 

      Windy Days  
        25 mph + 

    High Wind Days  
          30 mph+ 

  High Wind  Gust    
  Days - 40 mph + 

5 Year Average 
2005 – 2009 

             48               14              3 

2009              36               12              5 

2010              66               27             20 

2011              51               18               7 

Table 9 - Wind History Data at Kahului Airport  
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The photographic data of the seasonal change of beach erosion starting one 
month earlier during the 2010 spring season at the downdrift beach compared to 
photographic data of the previous year in July 2009, correlates to the data of 
Table 9 showing more windy, high wind and high wind gusts days during the 
2010 spring season than during the previous year. Additionally, there were more 
early high wind days and sustained high wind days in the spring season of 2010 
than in 2009 per the Wind History Charts (see Figure 14). 

  

April, May and June 2009 

  

   

                                            April, May and June 2010 

  

                                                     April, May and June 2011 
 

   

Figure 14 – Spring Season Wind History Charts – 2009, 2010 and 2011 
 
Wind History - Spring Season, 2011 – Spring season beach erosion at the  
downdrift beach started one month earlier in early May 2011 than in 2010, when 
there were high winds and high tides, although the 2011 spring season windy 
weather pattern was similar to that during the 2010 spring season with numerous 
early season, high wind days and with periods of sustained high winds (see 
Table 9 and Figure 14). 
 
What caused the earlier than normal initial beach erosion at the downdrift beach 
in 2011? Based on 2011 winter season Beach Sand Volume survey data, the 
Beach Sand Volume at the downdrift beach decreased during the winter season 
(see Table 4); whereas, normally there would an additional increase during the 
winter season due a continuation of similar weather conditions from the fall. The 
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earlier than normal seasonal beach erosion in 2011 may be explained by the 11 
March 2011 tsunami which removed considerable Beach Sand Volume at this 
downdrift beach as well as at the downdrift beach cove immediately downdrift of 
the Project Area, so when the initial, early spring season beach erosion started at 
these beaches at the same time due to a seasonal trend change of earlier and 
higher than normal trade winds, the beaches were deficient of sand compared to 
previous years.  

 La Niña Episode - According to the NOAA’s 2011 winter forecast, “the sea 
 surface temperatures across much of the equatorial Pacific entered a cooler than 
 normal phase beginning in May 2010, signaling the onset of a La Niña episode.  
  

Year DJF JFM FMA MAM AMJ MJJ JJA JAS ASO SON OND NDJ 

          

2000 -1.7 -1.5 -1.1 -0.9 -0.8 -0.7 -0.6 -0.5 -0.5 -0.6 -0.8 -0.8 

2001 -0.7  -0.6  -0.5 -0.3 -0.2 -0.1   0.0   0.0  -0.1 -0.2 -0.2 -0.3 

2002 -0.2   0.0   0.1  0.3  0.5  0.7  0.8  0.8  0.9  1.2  1.3  1.3 

2003  1.1  0.8  0.4  0.0 -0.2 -0.1  0.2  0.4  0.4  0.4  0.4  0.3 

2004  0.3  0.2  0.1  0.1  0.1  0.3  0.5  0.7  0.7  0.7  0.7  0.7 

2005  0.6   0.4  0.3  0.3  0.3  0.3  0.2   0.1  0.0 -0.2 -0.5 -0.8 

2006 -0.9 -0.7 -0.5 -0.3  0.0  0.1  0.2  0.3  0.5  0.8  1.0  1.0 

2007  0.7  0.3 -0.1 -0.2 -0.3 -0.3 -0.3 -0.6 -0.9 -1.1 -1.2 -1.4 

2008 -1.5 -1.5 -1.2 -0.9 -0.7 -0.5 -0.3 -0.2 -0.1 -0.2 -0.4 -0.7 

2009 -0.9 -0.8 -0.6 -0.2  0.1  0.4  0.5  0.6  0.7  1.0  1.4  1.6 

2010  1.6  1.4   1.1  0.7  0.2 -0.3 -0.8 -1.2 -1.4 -1.5 -1.5 -1.5 

2011 -1.4 -1.3 -1.0 -0.7 -0.4 -0.2 -0.2 -0.3 -0.6 -0.8 -1.0 -1.0 

2012 -0.9 -0.7 -0.5 -0.3 -0.1  0.0   0.1   0.3 
    

          Table 10 – Cold and Warm Water Episodes by Seasons, 2000 – 2012 
     
 NOAA information indicates for the period from May/June/July (M/J/J) 2010 
 through April/ May/June (A/M/J) 2011, there was an abrupt change from warm 
 water (red) temperatures to a cold water (blue) period in the equatorial Pacific 
 (see Table 10), which is a La Niña episode. During La Niña cycles, easterly trade 
 winds strengthen per NOAA.  
 
 The shift to colder water and the beginning of the La Niña episode began in May 
 2010, which correlates with the beginning of the 2010 spring season beach 
 erosion and sand loss at the downdrift beach and continuing during the 2010 
 summer. The La Niña episode continued uninterrupted through the winter and 
 early spring of 2011 after which it  decreased in intensity, and the beginning of 
 earlier 2011 spring season beach erosion and sand loss at the downdrift beach 
 correlates with the continuation of the episode. 
 
 The seasonal trend change of unusually early and higher than normal trade 
 winds may be explained by the La Niña episode. Per Table 10, there were few  
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 La Niña episodes prior since 2000. Per NOAA long-term data, periods of multiple 
 La Niña episodes occur approximately 10 years apart, so the 2009 -2010 and 
 2010-2011 episodes are unique in frequency and to previous seasons. 
 

High Trade Winds Effect - High trade winds cause large wind swells which 
increase in height and frequency daily during periods of sustained high winds, 
which occurred numerous times during the 2010 and 2011 spring seasons (see 
Figure 11). High trade wind swells result in longshore waves and strong downdrift 
currents nearshore that scour and erode beaches on Maui’s north shore, 
especially during high tides periods, which occur typically in the afternoon during 
the spring and summer seasons when the winds are also at their peak.  
 
When the downdrift beach at transect 1 started to lose sand at its east end earlier 
and more rapidly than in recent years during the 2010 and 2011 spring seasons 
due to earlier than normal and sustained high wind periods, the seawall at the 
east end of this beach became more exposed in length and height as sand left 
the beach in front of the seawall due to the longshore waves and waves reflected 
by the exposed seawall during daily high tides. When the seawall became more 
exposed, it accelerated the rate of beach erosion and beach sand loss in front of 
it and at the downdrift beach, thus exposing more of the downdrift seawall. 
  
When high trade winds and resultant beach erosion on Maui’s north shore 
started one month earlier than previous years in the 2010 spring and 2011 
summer, the duration of seasonal beach erosion was extended with increased 
erosion until fall, which resulted in greater total beach sand loss by mid-to late 
summer, when the winds are usually the strongest.  
 
Because of the 2010 and 2011 seasonal trend change with initial, early season, 
sustained high trade winds and the seawall’s reflected wave energy (see Section 
8.3.3), the downdrift beach had an inability to become re-nourished by longshore 
transport with sand from updrift sources during the high wind summer season. 
The inability of this beach to be naturally re-nourished was also compounded by 
the fact that the locale is deficient in sand supply due to a history of updrift beach 
loss and sand supply (see Section 8.3.2), plus that the region is deficient in sand 
supply due to many years of sand mining for the Paia Lime Kiln and other uses 
per a recent Army Corps of Engineers’ study (see Section 8.3.4). 

 
 8.3.2  Historic Trend of Local, Long-Term Beach Retreat:   
 
 Local Beach Retreat Photographic Documentation - The 1940, 1960, 1975, 1997, 
 2002, 2005 and 2007 aerial photographs (see Appendix Photos 9 through 15) 
 show different rates of beach retreat updrift, within and downdrift of the Project 
 Area as follows:  
 
 Updrift Beach Retreat History - From 1940 to 2007, the most beach retreat in the 
 locale occurred this area west of Papaula Point as seen when comparing the 
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 shoreline location to the nearshore reef location. From 1940 to 1975, the sand 
 beach was touching the reef, and the beach width increased significantly as the 
 shoreline eroded and moved inland. By 1997, the sand beach was separated 
 from the reef  by a significant distance, and the beach retreated a much greater 
 distance by 2007 due to continued land erosion. This is also evident when 
 comparing the beach location relative to the approximate seaward property line 
 location. 
 
 Within Project Area Beach Retreat History - From 1940 to 2007, this area 
 experienced beach retreat at a slower rate than updrift. From 1940 to1975, the 
 beach retreated little when comparing the beach location to the approximate 
 property lines locations. By 1997, the sand beach had retreated inland of the 
 seaward property lines by a significant distance, and the beach retreated to a 
 much greater distance by 2007 to be mostly within the property boundaries due 
 to continued land erosion. The most beach retreat occurred at the east end of the 
 Project Area during this time. 
 

Downdrift Beach Retreat History – The 1940 aerial photograph (see Photo 9) 
shows the seawall and several rock groins across Lots 1 and 2. The fact that the 
seawall at Lot 1 was built in 1925, and the rock groins and the seawalls at Lots 1 
and 2 existed in 1940 indicates a concern about historic beach erosion and land 
loss 72 to 87 years ago at this area. 
 

 From 1940 to 1975, there was a wide sand beach in front of the seawall across 
 Lots 1 and 2 immediately downdrift of the Project Area. By 1997, there was no 
 sand beach in front of easterly Lot 2, and there was a reduction of Beach Width 
 in front of the seawall at westerly Lot 1 at its east end. By 2005, there is less 
 sand beach width in front of the seawall at Lot 1, with noticeable Beach Width 
 narrowing at its updrift, east end and greater exposure of the rock pile/revetment 
 there. This area did not have beach retreat as the other areas, because the land 
 has been protected by a long seawall across Lots 1 and 2. The noticeable 
 change across Lots 1 and 2 is Beach Width reduction and beach loss moving 
 from east to west during this time, which is similar to the pattern of updrift and 
 Project Area beach retreat there.  
 
 The long-term trend of beach retreat and beach loss is visually evident from 
 historic aerial photographs and has beach retreat and beach loss have been 
 advancing toward the downdrift beach at the west half of Lot 1 (transect 1) 
 from east to west during this time. By 2005, the advancing beach retreat with a 
 long and hardened shoreline immediately updrift of the downdrift beach put this 
 downdrift beach in peril with it being the next in line for total beach loss, as well 
 as resulting in a decreased updrift sediment supply to naturally nourish this 
 beach via longshore sand transport during the erosive spring and summer 
 seasons. 
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 Local Annual Erosion Hazard Rate - The U.H. Annual Erosion Hazard Map 
 (Figure 15) based on historic aerial photographs from 1912 to 2002 indicates at   
    

  
 Figure 15 – Annual Erosion Hazard Map 
 

  each of its transects the annual rates of Beach Erosion and with different color 
 Historical Shoreline  locations the  amount of beach loss over time. The rates and 
 amount of historical  shoreline retreat increase from west to east updrift of the 
 downdrift beach from 1912 to 2002. The rates and amount of shoreline 
 change across Lots 1 and  2 are less because the seawall there protects the 
 shoreline from retreat; however, it is clear there is advancing beach loss and 
 beach loss immediately updrift of Lot 2 and advancing toward Lot 1 over time. 
 
 Local Annual Erosion Hazard Map - The U.H. Annual Erosion Hazard Map 
 (Figure 15) indicates in its text an increase of Beach Width from 1960 to 2002 
 at the west and central portions of the Kanaha  area, but a 10% decrease of 
 Average Beach Width at the east portion, which includes the Project Area east of 
 the downdrift beach. It is evident beach width reduction has occurred 
 immediately updrift of Lot 2, and there is advancing beach retreat toward Lot 1 
 from 1960 to 2002. 
 
 
 8.3.3  Seawall Effect on Beach Erosion: 
 
 Seawall Effect on Beach Erosion in Front of Seawall - Seawalls armoring a 
 shoreline where there is long-term beach retreat halt erosion leading to land loss, 
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 and instead seawalls refocus the erosion onto the beach in front of the structure 
 thus causing beach narrowing and beach loss there (Tait and Griggs,1990).  
 
 Seawalls cause a swash effect of creating backwash onto a receding beach, and 
 thus seawalls interfere with the nearshore sediment processes if the shoreline 
 retreats to the proximity of the structures. When waves wash up against 
 seawalls, the waves reflect back towards the ocean with much more energy than 
 if the wall were not there (Plant and Griggs, 1992).  
 
 Seawall Effect on Beach Erosion Downdrift of Seawall - Seawalls have an 
 increased erosion effect on immediate, downdrift beaches undergoing beach 
 retreat, and the effect is more pronounced on beaches undergoing long-term 
 retreat, due partly to a diminished beach width in front of the seawall and thus a 
 decreased supply of sand sediment immediately updrift that may be transported 
 longshore to downdrift beaches. The effect of the long seawall downdrift of the 
 Project Area to the beach in front and downdrift of the seawall is a loss of beach 
 in front of the seawall and a narrowing of the beach immediately downdrift of the 
 seawall (see Photo 43). 
 

   
 Photo 43 – Lot 2 Seawall Beach Loss and Beach Narrowing Immediately    
          Downdrift at Transect 1, 5 October 2011 
 
 A contributing factor to downdrift beach loss is that the swash reflected by a 
 seawall is directed seaward several seconds earlier than swash on the adjacent 
 natural beach. This increases the backwash duration and velocity, which as a 
 result increases the offshore transport of sand from the downdrift beach since the 
 waves originate from updrift and reflect downdrift offshore (see Photo 44) (Tait 
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 and Griggs,1990) . “All seawalls produce ‘flanking’ a phenomena where the land 
 next to a wall experiences accelerated erosion” (C. Fletcher). 
 

  
 Photo 44 - Lot 2 Seawall Reflected Waves toward Downdrift Beach at                        
                            Transect 1, 10 June 2011 
 
 8.3.4  Regional Increase of Long-Term, Annual Beach Erosion Rate:  
 
 Increase of Historic Beach Erosion Rate at Project Area - During the last few 
 years since 2006 until Project construction in 2010, the annual beach erosion 
 rate and consequential land loss at the Project Area was significantly higher 
 than the long-term, Annual Beach Erosion Rate from the U. H. Erosion Hazard 
 Map (Figure 15), which is measured from 1960 to 2002 aerial photography, by a 
 factor of three. This change of the long-term rate with a higher rate of beach 
 erosion and land loss came abruptly to the Project Area in 2006, and perhaps the 
 downdrift beach at transect 1 is experiencing a similar change of the long-term 
 Annual Beach Erosion Rate last documented in 2002 based on natural causes. 
 Other  Maui north shore areas also experienced unusually high erosion rates and 
 beach loss during the last 3 summer seasons, including updrift Baldwin and 
 downdrift Kanaha Beach Parks. 
 
 Regional Sediment Management Study - At a Regional Sediment Management 
 (RSM) Workshop on 19 January 2011, representatives of the U.S. Army Corps 
 of Engineers stated that based on more recent 2007 aerial photographs, the 
 long-term Annual Beach Erosion Rate for the Kanaha Littoral Cell, which 
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 includes the Within and Outside Project Areas, has significantly changed with an 
 increase of the annual rate from the previous Annual Erosion Hazard Map, 
 which  is based on historic aerial photographs.   

          
           Figure 16 – Kanaha Littoral Cell Annual Beach Sand Volume Loss Map 
 
  The representatives also stated that there is a change in the long-term trend of 
 the location of the most rapidly eroding zone in the RSM larger study region 
 which extends from Hookipa Beach Park at the east and Paukukalo at the west 
 on Maui’s north shore, and the most rapidly eroding zone has shifted from east to 
 west along the coastal region to the Kanaha Littoral Cell which has an annual 
 loss of 10,550 cu. yd. of Beach Sand Volume (see Figure 16) based on 2007 
 aerial photographs.  
 
  One theory for the change of the long-term location of the region’s most rapidly 
 eroding zone is a change of the long-term location for sediment supply, which 
 has been deficient in its ability to naturally nourish beaches updrift previously and 
 now at the Kanaha cell, perhaps due to over 70 years of sand mining in the 
 region for the updrift Paia Lime Kiln and other uses,  
  
 This significant increase of the long-term beach erosion rate and relocation of the 
 highest rate of regional beach erosion from east to west in the RSM study area is 
 based on 2007 aerial photographs, and it may indicate a new long-term trend at 
 the Kanaha Littoral Cell which correlates with the significant increase of the 
 annual beach erosion at the Project Area starting in 2006, and it may explain or 
 contribute to the increased erosion at the downdrift beach starting in 2010.  
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 8.3.5  Groin Field Effect on Downdrift Beach Erosion:   

 U.S. Army Corps of Engineers Groin Field Design Standard - The U.S. Army 
 Corps  of Engineers Shore Protection Manual (1984) recommends the design 
 spacing between groins in a groin field should equal two to three times the groin 
 length.   

 The reason is that a greater distance between groins results in the groin being 
 ineffective beyond that distance, thus without influencing the direction and 
 magnitude of downdrift waves and currents. The Project’s groins have a 
 maximum length of 100 feet and an in-water length of approximately 65 feet. 
 Using a maximum distance factor of three times the closest groin’s in-water 
 length, the maximum, possible downdrift effect distance from the Project’s 
 closest west end groin is 195 feet (see Figure 17). 

  

Figure 17 - Maximum Downdrift Effect of Project’s Closest Groin 
 

 Project Groin Field Effect Immediately Downdrift - A possible adverse effect of a 
 groin when there is longshore sand transport is localized erosion scouring 
 immediately downdrift of the groin. There is no beach to scour immediately 
 downdrift of the Project’s closest, west end groin, but a rock revetment. The 
 nearest downdrift beach and the only beach within the Area of Possible Influence 
 of the Project’s closest, west end groin at transect 5 is a small beach cove, which 
 starts  approximately 120 feet west of this groin at transect 4 and is 
 approximately 50 feet wide to the west at transect 3 near where Lot 2’s 
 seawall starts. 
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 There has been no Beach Width or Beach Sand Volume reduction post-
 construction at transects 3 and 4, and there has been an increase in Beach 
 Width and Beach Sand Volume at transect 4 (see Tables 1 and 2). The beach 
 cove lost considerable sand during the 11 March 2011 tsunami (see Photo 22), 
 which was caused by cross shore tidal waves hitting the cove’s perimeter seawall 
 and reflecting back, thereby removing beach sand to the ocean in the process. 
 The beach cove regained considerable sand volume during the normally erosive 
 2011 spring season (see Photo 23), thus indicating no adverse groin field effect 
 on downdrift beach erosion. 

Project Groin Field Effect Further Downdrift - The downdrift beach which lost 
sand early in the spring seasons of 2010 and 2011 is located approximately 460 
feet west and downdrift of the Project’s closest west end groin. The possibility of 
the closest groin, which is a significant distance updrift, and the updrift groin field 
further east of causing an effect of downdrift beach erosion at the small, 
downdrift  beach is not possible, which is supported by the Corps’ design 
recommendation basis, especially considering there is a hardened shoreline 
continuously between the groin and the downdrift beach. The seawall’s swash 
effect with reflected and redirected waves drastically changes the nearshore 
currents which negates any effect and influence of this groin. Also, the orientation 
of the downdrift area is different and distinct from that of the Project Area. The 
hardened shoreline’s seawall causes a swash effect and combined with the 
different coastal orientation, cause the nearshore current at the downdrift area to 
be divergent from its shoreline. 
 
Groin Water Flow - After the Project’s groins were installed late April 2010, the in-
water ends of the groins were submerged at mean to high tides which allowed 
wave energy and water to move over as well as around the ends of the groins in 
the downdrift direction with the nearshore current during spring and summer 
seasons. A submerged groin end and water overflow reduces the possibility of 
scouring and beach erosion immediately downdrift of the groin.  
 
Project Designer Post-Construction Observations - When the Project 
designer/coastal engineer visited the site to observe the early 2010 summer, 
post-construction beach erosion at the downdrift beach, he stated it is very 
doubtful the groin field had any effect to cause the Initial and Seasonal, Downdrift 
Beach Erosion. 
 
 
8.3.6  Groin Field Effect on Longshore Sand Transport:  
 
Project Construction History - The west end, terminal groin was installed on 27 
April 2010. The sand dredging/pumping operation started on 6 May and 
extended twice as long as anticipated due to delays caused by rough weather 
and sea conditions, thus delaying the sand placement.  The pumped sand that 
was stockpiled during pumping was finally placed and spread along the Project 
Beach by 25 June.   
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Sand Transport History - Spring Season, 2010 - During the 2010 spring season 
from the 15 April pre-construction survey to the 1 July immediate, post-
construction survey, there was a 3,515 cu. yd. reduction of Average Beach Sand 
Volume from the Project Beach during the Project’s construction period per Table 
7 for the 600 foot long beach. This equates to a loss rate of approximately 5.86 
cu. yd. of Beach Sand Volume per lineal foot of beach length. This large loss of 
Beach Sand Volume can be explained since during the April, May and June 
construction period, there was sand lost from the Project Beach due to: seasonal 
beach erosion, outflow of sediment from the groins when being filled, outflow of 
sediment from the pumped sand dewatering basin overflow, high tides eroding 
the dewatering basin sand berm and stockpiled sand; plus from an unstable 
beach during construction caused by vehicle movement, beach grooming when 
work was temporarily suspended twice, erosion due to the beach reshaping after 
groins’ installation and final sand placement.  
 
The downdrift beach located at transect 1 experienced  earlier and greater than 
the previous spring season erosion starting June, 2010 when it lost 
approximately 729 cu. yds. of Beach Sand Volume during the 2010 spring 
season per Table 4 for the 240 foot long beach. This equates to a loss rate of 
approximately 3.04 cu. yd. of Beach Sand Volume per lineal foot of beach length. 
 
Therefore, during the 2010 spring season, the Project Beach lost approximately 
4.82 times as much Beach Sand Volume than at the downdrift beach, plus the 
Project Beach had a loss rate of approximately twice that of the downdrift beach.  
The Beach Sand Volume lost from the Project Beach was transported longshore 
in the downdrift direction toward the downdrift beach by the nearshore current. 
Additionally, the Project Beach allowed considerable Beach Sand Volume to 
simultaneously move through the Project’s groin field from updrift beaches to 
downdrift beaches after May via longshore sand transport. 
  
Sand Transport History - Summer Season, 2010 - During the 2010 summer 
season, sand continued to travel from and through the Project Beach and its 
groin field, which was visually evident in the afternoons when the wind and the 
tides were typically the highest; however, once the downdrift beach had lost 51% 
of its Beach Sand Volume during the previous spring season, the seawall at the 
west end of the downdrift beach became more exposed in length and height and 
the beach in front of it more narrow. During the summer, the strong trade winds 
continued, and the exposed seawall at the downdrift beach continued to 
accelerate Beach Sand Volume loss on the beach in front of it and immediately 
downdrift due its swash effect as Tait and Griggs recognized (see Section 8.3.3). 
These factors made it difficult for sand to accrete naturally on this beach from 
updrift beaches via longshore sand transport during the summer season. 
 
Sand Transport History - Spring Season, 2011 - During the 2011 spring season, 
there was a 1,603 cu. yd. reduction of Average Beach Sand Volume from the 
Project Beach per Table 6 for the 600 foot long beach. This equates to a loss 
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rate of approximately 2.67 cu. yd. of Beach Sand Volume per lineal foot of beach 
length. By comparison, the downdrift beach lost approximately 693 cu. yd. of 
Beach Sand Volume during the same time per Table 4 for the 240 foot long 
beach. This equates to a loss rate of approximately 2.89 cu. yd. of Beach Sand 
Volume per lineal foot of beach length, which is slightly less than that during the 
spring of 2010. 
 
Therefore, during the 2011 spring season, the Project Beach lost approximately 
2.3 times as much Beach Sand Volume than at the downdrift beach, plus the 
Project Beach had a loss rate of approximately the same as that of the downdrift 
beach. The Beach Sand Volume lost from the Project Beach was transported 
longshore in the downdrift direction toward the downdrift beach by the nearshore 
current. Additionally, the Project Beach allowed considerable Beach Sand 
Volume to simultaneously move through the Project’s groin field from updrift 
beaches to downdrift beaches via longshore sand transport. 
  
When the 2011 trade wind season started early in March, visually obvious was a 
change of the Project Beach Shape where the straight line of the Beach Toe 
between groins from previous cross shore sand transport changed to a curved 
line due to the seasonal change to longshore sand transport. This change is a 
result of beach scouring immediately downdrift of the groins’ seaward ends due 
to the longshore wave direction and current generated by the northeasterly trade 
winds. The scoured sand is then lost from the Project Beach as it moves 
downdrift via longshore sand transport.  
 

 Water Flow and Sand Transport at Groins - After the beach nourishment work 
 was completed in June 2010, the in-water ends of the Project’s groins were 
 submerged at mean to high tides which allowed wave energy and longshore 
 sand transport to move over as well as around the submerged ends of the groins   

in a downdrift direction. Longshore sand transport from updrift and within the 
Project Area around and over the groins was visually obvious after May 2010. 
 
One of the downdrift residents claimed on 2 June 2011, the Project’s west end 
terminal groin was trapping sand on the Project Beach and thus stopping 
longshore sand transport during the summer to the downdrift beaches. A 
photograph taken on 10 June shortly thereafter (see Photo 45) shows this groin 
and longshore sand transport with nearshore sand suspended in the water 
around, at the end and immediately downdrift of the groin near the rocks; the 
beach sand the same level as the top of the groin at its updrift side allowing 
water and sand to overflow the top of the groin; and the groin’s easterly angled, 
seaward end totally submerged at a mean tide level. This is similar to the 
condition at the same location during the 2010 spring and summer seasons. 
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Photo 45 - Longshore Sand Transport Downdrift Over and Around Project’s       
                  West End Groin, 10 June 2011 

 
 Groin Field Capacity - It is documented by the U.S. Army Corps of Engineers that 
 in some cases, a newly installed groin field may temporarily interrupt  
 longshore sand transport to downdrift beaches until the groin field is filled to 
 capacity with sand. One reason why the  Project scope initially included beach 
 nourishment was to fill the new groin field in order to counteract this possibility. 
 The Project work occurred during the 2010 spring season which allowed the 
 Project Beach to have benefitted from the previous fall and winter seasons’ 
 considerable sand accretion.  
 
 The Project’s SSBN approval allowed a maximum of 10,000 cu. yds. of offshore 
 sand to be pumped and placed annually on the Project Beach; however, as a 
 result of the naturally accreted beach condition, only 6,000 cu. yds. of sand was 
 calculated and contracted as necessary to fill the groin field. Approximately  
 2,886  of the 6,000 cu. yd. of offshore sand was able to be pumped and placed 
 on the Project Beach due to unfavorable weather, so immediately the Project 
 design was modified, and top sections of groins were removed during June 2010
 in order to reduce the groin field height by 50% and thus its capacity similarly so 
 the capacity would be commensurate with the Beach Sand Volume added by 
 pumping. As a result the Project groin field was at or near capacity after 
 construction.  
 
 At the beginning of the 2011 spring season, the Project’s groin field was filled 
 to capacity from the previous fall and winter seasons’ natural accretion, and yet 
 the Beach Sand Volume loss at the downdrift beach during the 2011 spring 
 season was similar to that at the same time of the previous year immediately 
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 post-construction. Based on the similar loss rates during the 2010 and 2011 
 spring seasons at the downdrift beach, it is evident the newly installed groin field 
 in 2010 did not temporarily interrupt longshore sand transport to downdrift 
 beaches. 

 
One Year Post-Construction - The one year, post-construction Project Beach 
equilibrating period passed, and the Project Beach was more stable as 
anticipated by the Project coastal engineer/designer, thus the Project Beach lost 
considerably less Beach Sand Volume during the 2011 spring season than 
during the 2010 spring season. The groin field now is not newly installed, and it 
was filled to capacity with sand, so the there is no further possibility of a newly 
installed groin field temporarily interrupting longshore sand transport to downdrift 
beaches.  
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  9.  CONCLUSIONS 
 

9.1  Performance Objectives and Criteria/Metrics Attainment 
 
9.1.1 Within Project Area:  
 
Performance Objectives  and Criteria/Metrics:  To increase the Beach Width and 
Beach Sand Volume plus to reduce the rate of beach erosion and prevent land 
loss post-construction with Beach Widths and Beach Sand Volumes equal or 
greater than Design Equilibrium Beach Widths and Beach Sand Volumes. 
 
Performance Objectives and Criteria/Metrics Attainment:  Positive 
 
 
9.1.2 Outside Project Area:  
 
Performance Objectives and Criteria/Metrics:  To minimize adverse Project 
impacts to updrift and downdrift beaches. 
 
Performance Objectives and Criteria/Metrics Attainment:  Positive at updrift 
and immediate downdrift beaches.  
 
At furthest downdrift beach located at transect 1 there were initial and seasonal 
Beach Width and Beach Sand Volume reductions, as well as seasonal gains 
 
Were the initial and seasonal losses at the downdrift beach attributed to the 
Project or to natural causes that are coincidental in timing with the Project? 
 
 
9.2  Probable Cause of Initial and Seasonal Downdrift Beach  
       Erosion at Transect 1 
 
Six Possible Causes of the Initial and Seasonal Downdrift Beach Erosion at 
transect 1 were identified, investigated and discussed in Section 8.3.  
 

Possible Project Causes - Two Possible Project Causes of the Initial and 
Seasonal Downdrift Beach Erosion were investigated and assessed, and the 
conclusions are as follows: 

9.2.1  Groin Field Effect on Downdrift Beach Erosion:  
 
U.S. Army Corps of Engineers Groin Field Design Standard - Documented U.S. 
Army Corps of Engineers recommendation for groin field design indicates a 
distance of Maximum Downdrift Effect of Groin is 195 feet for this Project design. 
 



Stable Road Beach Nourishment Evaluation Project – Beach Erosion Monitoring Report  
 

80 
 

Project Groin Field Effect Immediately Downdrift - The area immediately 
downdrift of the Project within the distance of Maximum Downdrift Effect of Groin 
has had no beach erosion and has accreted sand post-construction. 
 
Project Groin Field Effect Further Downdrift - The only area of non-attainment is 
a downdrift beach of which its closest end is approximately 460 feet downdrift of 
the Project’s closest groin. This distance is far beyond the distance of Maximum 
Downdrift Effect of Groin, plus the intervening seawall between the downdrift 
beach and the closest groin reflects and re-directs waves and currents to negate 
and overpower any possible groin effect downdrift. 
 
Documented by the U.S. Army Corps of Engineers and confirmed by the 
Project’s Coastal Engineer, the Project’s groin field effect downdrift a 
distance of 460 feet with a continuously intervening seawall is not a 
Possible Cause of the Initial and Seasonal, Downdrift Beach Erosion at the 
downdrift beach located at transect 1 during the 2010 spring and summer 
plus 2011 spring seasons.  
  
 
9.2.2  Groin Field Effect on Longshore Sand Transport:   
 
Sand Transport History - Spring and Summer Seasons, 2010 - Documented from 
Project survey monitoring during the 2010 spring season, the Project Beach lost 
approximately 4.82 times more Beach Sand Volume than the downdrift beach, 
and it had almost twice the loss rate per lineal foot of beach. Visually evident 
during the same period of time was longshore sand transport of sand from updrift 
beaches through and from the Project Area. The combined sand lost from the 
Project Beach and sand passing through the Project Area was transported 
downdrift toward the downdrift beach. By the 2010 summer season, the downdrift 
beach had lost so much sand that its seawall was exposed to the extent that its 
backwash prevented sand to accrete on this beach from updrift beaches. 
 
Sand Transport History - Spring Season, 2011 - Documented from Project survey 
monitoring during the 2011 spring season, the Project Beach lost approximately 
2.3  times more Beach Sand Volume than the downdrift beach, and it had a 
comparable loss rate per lineal foot of beach. Visually evident during the same 
period of time was longshore sand transport of sand from updrift beaches 
through the Project Area. The combined sand lost from the Project Beach and 
sand passing through the Project Area was transported downdrift toward the 
downdrift beach.   
 
Water Flow and Sand Transport at Groins - Documented photographically is 
water flow and sand transport over and around the seaward ends of Project 
groins, which are submerged at mean to high tide periods and mostly buried at 
the beach. 
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Groin Field Capacity - During the erosive 2010 spring and summer seasons, the 
groin field was at or near capacity in June after sand nourishment and groin 
height reduction. After the 2010 fall and 2011 winter accretion seasons, the groin 
field was at capacity, which is photographically documented. There was no 
temporary or permanent groin field entrapment of sand to prevent longshore 
sand transport, 
 
Documented by survey data and photographs, the Project’s Groin Field 
Effect on Longshore Sand Transport is not a Possible Cause of the Initial 
and Seasonal, Downdrift Beach Erosion at the downdrift beach located at 
transect 1 during the 2010 spring and summer plus 2011 spring seasons.   
 
Possible Natural Causes - Four Possible Natural Causes of the Initial and 
Seasonal Downdrift Beach Erosion were investigated and assessed, and the 
conclusions are as follows: 
 
 
9.2.3  Historic Trend of Local, Long-Term Beach Retreat:  
 
Beach Retreat History - Documented photographically is local, beach retreat as 
the land erodes and the beaches move inland historically within the Project Area 
plus at updrift beaches. It is apparent the beach retreat has been advancing 
toward the downdrift beaches. There has been no historic beach retreat at the 
downdrift beaches because the seawall visible in 1940 photographs protects the 
land, which prevents beach retreat; however, the downdrift beaches have 
historically experienced beach width reduction and eventual beach loss in front of 
the majority of the seawall length.  
 
The historic trend of local, long-term and advancing beach retreat plus beach 
width reduction and eventual beach loss downdrift is also documented by the 
University of Hawaii Annual Erosion Hazard Map from 2002 aerial photographs 
based on Historical Shorelines and Annual Erosion Rates. Due to this long-term 
trend, the next logical local area downdrift to occur beach loss is at the downdrift 
beach located at transect 1 where the beach width has been relatively narrow 
over the last few years and where there are no beaches remaining for several 
hundred feet updrift. 
 
The Historic Trend of Local, Long-Term Beach Retreat is a Contributing 
Cause of the Initial and Seasonal, Downdrift Beach Erosion at the downdrift 
beach located at transect 1 during the 2010 spring and summer plus 2011 
spring seasons.  
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9.2.4  Seawall Effect on Beach Erosion:   
 
Seawall Effect on Beach Erosion in Front of Seawall - Documented from studies 
by Tait and Griggs plus Plant and Griggs are the effects of seawalls to cause 
erosion and beach narrowing and beach loss in front of the seawall when 
longshore waves occur due to the seawall’s reflected waves with a swash effect. 
Seawall Effect on Beach Erosion Downdrift of Seawall - Documented from 
studies by Tait and Griggs are the effects of seawalls to cause erosion on 
immediate downdrift beaches and beach loss due to the seawall’s reflected 
waves with a swash effect, especially to beaches experiencing long-term retreat.  
 
The Seawall Effect on Beach Erosion causing reflected waves with a swash 
effect on the downdrift beach and immediately downdrift, both with long-
term history of beach width reduction, is a Contributing Cause to the Initial 
and Seasonal Beach Erosion at the downdrift beach located at transect 1 
during the 2010 spring and summer plus 2011 spring seasons.  
 
 
9.2.5  Regional Increase of Historic Beach Erosion Rate:  
 
Increase of Historic Beach Erosion Rate at Project Area - The sudden threefold 
increase in the Historic Beach Erosion Rate in 2006 at the Project Beach may be 
an indicator of a change of the local or regional, long-term erosion rate trend with 
an increase of the annual erosion rate last determined from 2002 aerial 
photographs. 
 
Regional Sediment Management Study - Documented in this recent study for the 
U.S. Army Corps of Engineers, there is a regional change in the long-term 
erosion trend with an increase of the annual erosion rate for the Kanaha littoral 
cell, of which the Project Area plus updrift and downdrift areas are a part, based 
on more recent 2007 aerial photographs. 
 
The Regional Increase of the Historical Beach Erosion Rate is a change of 
the long-term trend, and this is a Possible Contributing Cause to the Initial 
and Seasonal Beach Erosion at the downdrift beach located at transect 1 
during the 2010 spring and summer plus 2011 spring seasons. 
 
 

9.2.6  Unusually Early and High Trade Winds:  

Wind History - Documented are Unusually Early and High Trade Winds during 
the 2010 and 2011 spring seasons, which may have been caused by a La Niña 
episode. The earlier and higher than normal, seasonal trade winds accelerated 
beach erosion and sand loss at the downdrift beach as it started to do at the 
Project beach during the 2010 spring season.  



Stable Road Beach Nourishment Evaluation Project – Beach Erosion Monitoring Report  
 

83 
 

High Trade Winds Effect - High trade winds produce large, frequent and 
sustained wind swells with side-shore waves that scour the beach with strong 
downdrift currents during moderate to high tides, which typically occur in the  
afternoons in the spring and summer seasons at the same time when the wind is 
the strongest. The early high trade winds increased the duration of beach erosion 
and thus the magnitude of beach erosion during the spring and summer seasons. 
 
The Unusually Early and High Trade Winds during the 2010 and 2011 spring 
seasons is a Contributing Cause to the Initial and Seasonal Beach Erosion 
at the downdrift beach located at transect 1 during the 2010 spring and 
summer plus 2011 spring seasons. 
 
 
9.3   Cause of Initial and Seasonal Beach Erosion:   
 
Project Causes - It was physically impossible that the Project’s Groin Field 
caused initial and seasonal Beach Erosion at the downdrift beach located 
at transect 1 as well as a temporary or permanent adverse effect on 
Longshore Sand Transport. 
 
Natural Causes - Identified and determined to be Contributing Causes are 
the following: 
 

 Historic Trend of Local, Long-Term Beach Retreat 
 Seawall Effect on Beach Erosion 
 Regional Increase of Historic Beach Erosion Rate 
 Unusually Early and High Trade Winds 

 
Each of these four factors individually could have caused Initial and 
Seasonal Beach Erosion at the downdrift beach located at transect 1; 
however, all four factors occurred simultaneously, and they collectively 
contributed to the cause thus exacerbating Beach Width plus Beach Sand 
Volume initial and seasonal loss.  
 
By 2010, the downdrift beach at transect 1 was at its tipping point of 
sustainability due to the Historic Trend of Local, Long-Term Beach Retreat 
immediately updrift and advancing downdrift toward the beach plus the  
Regional Increase of Historic Beach Erosion Rate resulting in Beach Loss 
immediately updrift of the beach and Reduced Beach Width at the beach. 
 
The long, continuous seawall at the downdrift beach extending updrift to 
the Project Area with its documented Seawall Effect on Beach Erosion 
contributed to the cause of the downdrift beach being at its tipping point in 
2010 and to the beach erosion at the downdrift beach during the spring and 
summer plus 2011 spring seasons. 
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The Unusually Early and High Trade Winds were the catalyst to trigger the 
start of the early 2010 and 2011 seasonal beach erosion at the downdrift 
beach, which was at a tipping point of sustainability. 
 
The increased exposure of the seawall and beach erosion at the downdrift 
beach located at transect 1 during the 2010 spring and summer plus 2011 
spring seasons is not a new phenomenon. The fact that the seawall was 
most likely built in 1925, plus that the rock groins and seawall at this beach 
and immediately updrift to the Project Area appear in the 1940 aerial 
photograph indicates a concern about historic beach erosion and land loss 
72 to 87 years ago at this stretch of beach. 
 
 
9.4  Remedial Action:  Remedial action is required by the SRBRF  “if the 
observed beach changes can be attributed to the Project  structures taking 
into account seasonal and long-term trends”. 
 
9.4.1  Within Project Area: No Remedial Action is required since the 
Performance Criteria/Metrics have been attained (see Section 6.1).  
  
 
9.4.2  Outside Project Area: No Remedial Action by the SRBRF is required 
as follows: 
 
Updrift Area - The Performance Criteria/Metrics have been attained at 
transect 12.  
 
Downdrift Area - The Performance Criteria/Metrics have been attained at 
transects 2 and 3, and the causes of Initial and Seasonal, Downdrift Beach 
Erosion at transect 1 are natural and not attributed to the Project 
 
 
9.5  General:  The north shore of Maui is described as an erosion hotspot with 
several sand beaches having been lost in the last few decades, including those 
at public parks and lands with public facilities in peril from erosion, and with 
private homeowners considering or illegally building seawalls or revetments. 
Because of this high rate of beach erosion, the U. S. Army Corps of Engineers 
performed a Regional Sediment Management study of sand transport on Maui’s 
north shore, the County of Maui is studying opportunities to protect its Kahului 
Waste Water Treatment Facility from further beach erosion and several 
homeowners and groups of homeowners have or plan to implement beach 
preservation Projects.  
 
One of the stated goals of the Stable Road Evaluation Project is to provide 
informative and useful information regarding beach nourishment 
techniques and sand retention devices at an active north shore 
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environment which may be applicable and beneficial to other possible, 
future beach restoration/preservation Projects in Hawaii and particularly at 
the unique environment of Maui’s north shore. The data and assessments 
from this full scale and site specific model produced empirical information. 
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 10.  APPENDIX 
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      Figure 2 – Pre-Construction Site Plan and Beach Survey Profiles, 15 April 2010 
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     Figure 3 - Pre-Construction Beach Survey Profiles, 15 April 2010 
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     Figure 4 – Pre-Construction Beach Survey Profiles, 15 April 2010 
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           Figure 5 - Post-Construction Site Plan and Beach Survey Profiles, 3 October 2012   
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 Figure 7- Post-Construction Beach Survey Profiles, 3 October 2012
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 Figure 8 - Beach Equilibrium Site Plan Prepared By Coastal Engineer                     
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Photo 4 – Aerial View of Project  and Updrift Areas Pre-Construction Showing Rock 
       Pile in Front of Updrift Seawall at Left, 15 April 2010 

Photo 5 – Aerial View of Downdrift Area Pre-Construction Showing Lot 2 Seawall at 
      Left, Lot 1 Seawall at Center and Transect 1 Beach at Right, 5 October 2010 
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Photo 6 – Aerial View of Project and Updrift Areas Post-Construction, 30 June 2010 

 

Photo 7 – Aerial View of Project and Updrift Areas Post-Construction, 5 October 2012 
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Photo 8 – Aerial View of Downdrift Area Post-Construction, 5 October 2012 

 
Photo 9 - Aerial View Showing Beaches, Seawall and Groins at Downdrift Lots 1 and 2,     
      1940 
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Photo 10 – Aerial View, October 1960 

Photo 11 – Aerial View, March 1975 
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Photo 12 – Aerial View Showing No Beach in Front of Downdrift Lot 2 Seawall, May 1997 
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Photo 13 - Aerial View Showing Exposed Seawall Length, Height and Shadow in Front of    
        Downdrift Lots 1 and 2, February 2002 



Stable Road Beach Nourishment Evaluation Project – Beach Erosion Monitoring Report  
 

100 
 

Photo 14 – Aerial View Showing No Beach at Downdrift Lot 2 and East Half of Lot 1, 2005  

Photo 15 - Aerial View Showing No Beach at Downdrift Lot 2 and East Half of Lot 1, June                                           
        2007 



Stable Road Beach Nourishment Evaluation Project – Beach Erosion Monitoring Report  
 

101 
 

 

Photo 16 – Aerial View Showing Beach Beginning of Summer Season Erosion, Scouring,  
         Exposed Seawall Portion in Front of Downdrift Lot 1 at Right, 19 July 2009  

 

Photo 17 - Aerial View Showing Rock Piles Without Sand in Front at Downdrift Lots 1 and 2 
        Beyond on Second Day of Project Construction, 21 April 2010 



Final Environmental Assessment – Stable Road Groins Replacement Project 
 

APPENDIX - 9.3     Performance Monitoring Criteria/Metrics Guidelines for Water Quality  
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PREFACE  

Water Quality Criteria - Performance Objectives and Metrics Guidelines  

 
Definitions:  

A Performance Objective is by standard definition “a general statement of the desired 
achievement”. For the proposed Stable Road Beach Groins Replacement Project 
(SRBGRP or Project), the Performance Objectives are to minimize adverse impacts to 
the water quality of the nearshore environment fronting and downstream of the Project 
Area. Furthermore, the Performance Objectives include compliance with all terms, 
conditions and requirements of the DOH 401 WQC and specifically the applicable Water 
Quality Standards criteria in EPA 40 CFR and HAR Chapter 11-54 plus Existing Water 

Quality Conditions (EWQC)
1

.  

A Performance Metric is by standard definition “a measurable quantity that indicates 
some aspect of performance”. In this case, water quality Performance Metrics seek to 
measure the Water Quality Criteria of the nearshore environment and evaluate if, how 
and why it may be changed within the shallow, sub-tidal zone fronting Project Area due 
to construction activities of the proposed Project. The Performance Metrics for Water 
Quality Criteria will employ the accepted seven-step Data Quality Objectives (DQO) 
process as well as proven monitoring techniques per the Water Quality Criteria 
Monitoring and Assessment Plan herein to provide a reliable evaluation of Existing 
Water Quality data pre-construction. This pre-construction Water Quality Criteria 
baseline will be used to compare with Water Quality Criteria data monitored and 
recorded during and immediately after construction activities. The Performance Metrics 
will provide Guidelines for this comparison and pre-approved Remedial Action plans if 
there is non-compliance with State Water Quality Standards or the Performance 
Metrics.  

.  
 
 

 

 

 

 

                                                           
1
 Existing Water Quality Conditions (EWQC) are defined as pre-construction measurements of turbidity plotted     

  using a log normal graph to create a representative background data set of Water Quality Criteria standards for  
  the Project Area. 
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Purpose: 

           The purpose of Performance Monitoring and Metrics Guidelines for Water                 
 Quality Criteria are:  

 

 To provide a systematic planning process to develop performance and 
acceptance criteria (or data quality objectives) for collecting water quality 
data and for improving the Project performance, if necessary. This 
process will clarify study objectives and define the appropriate quantity, 
quality and type of data collected. The analysis and decision process 
involved will allow the Project participants to modify the Project as 
required to improve overall performance related to Water Quality Criteria.  

 To provide consistency in how water quality data is collected and 
evaluated. The intention is that data collection and analyses are accurate 
and not biased by using the EPA approved DQO process so that there is 
an accurate, standardized reporting of Water Quality Criteria performance 
data, thus allowing the comparison of “apples to apples”.  

 To identify if there are any adverse impacts to nearshore Water Quality 
Criteria and to define the short-term causes and effects that the proposed 
Project may have upon Water Quality Criteria during construction.  

 To optimize the Project by specifying Action Levels and recommending 
Remedial Actions to eliminate ecological and environmental 
degradation attributed to Project construction, if necessary.  

 To provide clear, consistent and accurate Performance Metrics to help 
the Stable Road Beach Restoration Foundation, plus State and County 
agencies better understand what drives Water Quality Criteria 
performance with this Project and other possible, future projects; to 
help designers and owners construct and manage more 
environmentally positive beach projects; and to help policy makers 
formulate meaningful performance goals and track progress toward 
those goals.  

 To satisfy the Department of Health – Clean Water Branch (DOH – 
CWB) requirement to use Data Quality Objectives Process in the 
Project’s Monitoring and Assessment Plans.  

 
        The following numbered outline for the systematic Performance Monitoring and    
        Metric Guidelines is from the seven-step, Data Quality Objectives process   
       developed by the Federal EPA. 
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1.  Problem Statement  

 
In order to preserve and sustain the recently stabilized portions of Stable Road 
Beach (Figure 1) as a result of the previously successful Small Scale Beach 
Nourishment (SSBN) Evaluation Project, the proposed Project seeks to remove four 
temporary, geotextile groins filled with sand and replace them with more durable 
rock groins. This activity could result in a temporary increase in nearshore turbidity 
during construction due to suspended sediment.  This result could degrade water 
quality in the nearshore area around the groin removal and replacement activity. 
The recent SSBN project at the same site and groin locations evidenced very few 
nearshore turbidity plumes during construction. Furthermore, any turbidity was short 
lived since it was controlled by adhering to the SSBN project’s Best Management 
Practices (BMP’s). For example, construction was stopped, and the sediment 
barrier was improved to better retain turbid water. Those successful BMPs for the 
SSBN Evaluation Project and the lessons learned from their employment form the 
basis of the BMP’s for the proposed Project. For both projects, the sediment being 
used and moved is clean beach sand, which has very little clay and fine particles. 
The relatively large particle size reduces the risk of generating large and 
persistently suspended plumes of turbidity.  

There are existing rock groins updrift and downdrift of the Project Area that 
successfully retain sand to maintain pocket beaches that historically have 
significantly lesser rates of coastal retreat and beach erosion than the Project 
beach. The Project’s rock groins are patterned to the length and scale of these 
existing rock groins, as well as to the temporary, geotextile groins (Figure 2). No 
persistent, negative water quality impacts were recorded from monitoring data 
during construction of the existing, temporary groins and during the post-
construction beach equilibration; therefore, no adverse water quality impacts are 
anticipated to be caused by the removal of the temporary groins and placement of 
more durable rock groins.  

The team responsible for planning and implementing the proposed Performance 
Monitoring and Assessment Plan for Water Quality Criteria includes the Stable 
Road Beach Restoration Foundation, a coastal engineer, a water quality specialist 
and an excavation contractor.  
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2.   Monitoring and Metrics Goals  

 
I.  The Water Quality Criteria (WQC) monitoring goal is to determine whether water 

quality is affected by Project construction activity. To do this, water quality data 
will be monitored updrift, near and downdrift of the individual groin construction 
sites. This pre-, during and immediately post-construction data will be used to 
identify and assess any changes in water quality compared to the applicable 
Water Quality Standards criteria in EPA 40 CFR and HAR Chapter 11-54 plus to 

the Existing Water Quality Conditions
1

. 

II.  The monitoring and assessment of Water Quality Criteria during construction 
will help determine if the Project’s Best Management Practices (BMP’s), such as 
sediment barriers, are working to minimize environmental impact outside the 
planned work areas. If the initial BMP’s are not sufficient to meet the water 
quality standards, modifications to the BMP’s will be made and/or the 
construction activity causing non-compliance of water quality will cease until the 
problem has been rectified with Remedial Action.   

III.  The continuation of monitoring and assessment of Water Quality Criteria post- 
construction is not included in the proposed Project’s Monitoring and Assessment 
Plan as a requirement, as it was for the previous Small Scale Beach 
Nourishment Evaluation Project, since the previous similar but more complex 
SSBN project had shown that water quality was not affected adversely during or 
after its construction (see WQC Application, Appendix Section 5.2 - Summary 
Report & Conclusions - One Year, Post-Construction Performance Monitoring, 31 
July 2011). The previous SSBN project had a larger scope and duration of 
construction disturbance including dredging, pumping, placing and moving 
offshore sand onto and around the Project beach, which the proposed Project 
does not. 
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3.   Information Inputs  

 
I.  Type of Information Needed:  

The waters off Stable Road, Maui are designated Class A with a bottom type II 
by the State of Hawaii HAR Chapter 11-54 Water Quality Standards for open 
coastal waters. The Project’s water quality performance assessments will be 
made from information obtained by measuring Water Quality Criteria, namely 
turbidity measured in water sampled in and near the Project Area in 
Nephelometric Turbidity Units (NTU, dimensionless) and Total Suspended Solids 
(TSS in mg per liter).  
 
Nearshore turbidity is naturally influenced by water depth, wave size and 
frequency plus by current speed; and thus nearshore turbidity varies with 
astronomical (tidal cycles) and meteorological (wind, wave) parameters. 
Additional information the planning team will include in assessments are:  
 

 Significant wave height and direction (from offshore) 

 Tidal amplitude  

 Wind speed and direction  

 Turbidity data from previous monitoring efforts at Stable Road 

 Turbidity data from DOH monitored beaches near Stable Road (Figure 3) 

 Photographic documentation of the Project Area construction activity  

 
II.   Sources of Information:  

The primary sources of new information of actionable data at the Project Area will 
be from data-logging water quality probes and laboratory analysis of hand drawn 
water quality samples.  Information in addition to the collection of new water 
quality data from the Project Area will include: 

1.)  Water quality data from two sites monitored by DOH (Spreckelsville Beach    
 and Kanaha Beach; Figure 3) which are close to the Project Area and have   
 extensive data histories. At these sites, typically samples are collected in a   
 period of less than 1 week and are relatively complete for more than 4 years. 

 
2.)  Meteorological Data (sustained wind speed, gust wind speed, wind direction,   

 tidal amplitude) from the Kahului Harbor NOAA weather station (KLIH1). 
 

3.)  Oceanographic Data (significant wave height, wave direction) from NOAA   
 buoy (51201) at Waimea Bay, Oahu, a similarly oriented north facing shore. 
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  III.    Appropriate Water Quality Sampling and Analysis Methods:  

  Water Quality sampling and analytical specifications must be appropriate to    
 ensure that measurements can be quantified accurately at levels below the 
 Water Quality Criteria that the DOH, CWB issued under HAR Chapter 11-54   
 and Existing Water Quality Conditions. Sampling methods will include in-situ 
 turbidity recorders or probes (YSI Data Sondes, see Table 1) and hand-drawn 
 water samples. 

 

 Table 1 – YSI Sonde Sensor Specifications 

 The Table 1 water quality parameters are only available when using the in-situ 
 probes. The in-situ probes take sample measurements of the Water Quality 
 Criteria at arbitrary intervals (the previous SSBN Evaluation Project monitoring 
 used 15 minute intervals to optimize probe memory and data resolution). 
 Calibration of the probes will be performed prior to deployment. Vertical 
 localization of the probes will be mid-water column height at each monitoring site.  

 In addition to the use of in-situ probes, bottles will be used to collect and store 
 hand-drawn water samples.  A 1000 ml sample collected at each sample site 
 will be comprised of two replicate 500 ml bottles of seawater collected 30 cm 
 beneath the water surface. Samples will be stored cold and shipped on ice to the 
 laboratory. Analysis will be conducted by Aecos Laboratory (Kaneohe, Oahu, HI), 
 which will analyze the samples and report two turbidity measures: nephelometric 
 turbidity units (NTU; dimensionless) and total suspended solids (TSS; mg/l).  

 Meteorological, oceanographic and water quality (DOH) data will be collected 
 as verified data become available and are posted on the web (NOAA data buoy 
 center and Maui DOH). 

 Digital, high resolution photos of the Project Area and construction activities 
 will be taken daily from various reference locations to provide an accurate 
 qualitative picture of the work area and any turbidity plumes.  

 Due to a large number of turbidity and other Water Quality Criteria data points, 
 the not-to-exceed percent from a series of measurements can be evaluated with 
 log normal statistics and compared to the State WQS and EWQC data. Other 
 summary statistics such as the geometric mean can be compared directly with 
 State and EWQC.  

     Sensor Type  Range   Resolution  Accuracy  

Depth Strain gauge 0 to 30 ft,- 9.1 m 0.001 ft, - 0.001 m ±0.06 ft,- ±0.02 m 

Water 
Temperature 

Thermistor 5 to +50°C 0.01°C ±0.15°C 

Turbidity Optical, 90° scatter 0 to 1,000 NTU 0.1 NTU 
±2% of reading or 

0.3 NTU 
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4.   Boundaries of the Study 

 
I.  Target Population:  

 The target population of interest is the nearshore ocean waters fronting the   
 Project construction area where any turbidity plumes may originate during 
 construction activity. Specifically, the nearshore water quality monitoring 
 locations are near the active groin construction area and seaward of the 
 sediment barrier surrounding the groin under removal and replacement to 
 determine if the sediment barrier and construction techniques are performing as 
 intended. The monitoring area also includes ocean waters updrift and downdrift 
 of the Project Area (Figure 2). 

 
II.  Spatial Boundaries:  

 The Project’s Study area (Figure 2) includes: 

 Updrift Control Site: Located approximately 75 feet updrift of the 
Project Area and Lot 7.  
 

 Project Area Construction Zones: Located at the approximately 600 foot-
long sandy beach along Stable Road fronting properties with TMK (2) 3-
8-002:94, 71, 77, 74 & 78 and with Lot 3, 4, 5, 6 and 7 designations. 
 

 Downdrift Site: Located approximately 450 feet downdrift of the Project 
Area in front of Lot 1. 
 

 The Project’s nearshore monitoring program study area covers an area 
 approximately 1,125 feet along the shoreline. Water depth in the nearshore area 
 varies from 0 to 5 feet.  
 
 

III.  Temporal Boundaries:  

Monitoring will be conducted before, during and after excavation activities and 
will rely on turbidity, measured in NTU and TSS as a good indicator of the 
effectiveness of BMP’s for Water Quality Criteria and sediment control. Early, 
pre-construction point sampling will be conducted pre-construction to record 
existing, seasonal conditions. During-construction daily sampling will occur for 
approximately 4 to 5 weeks based on the estimated construction period. Post-
construction daily sampling will occur for two weeks or less if there is no change 
of condition from pre-construction (Table 2). 
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Table 2 - Water Quality Criteria Monitoring Schedule   

 

IV.  Practical Constraints:  

 

 Laboratory analyses turnaround time: 3-4 weeks before data are verified 

and available for managers. 

 A limited availability of probes: Only 2 sites can be simultaneously 

monitored. 

 Limited access to monitoring due to weather and operations.  

 Natural variability of water quality conditions: Turbidity will naturally vary 

greatly over the time scale encompassed by the Project. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pre-Construction -      1 month prior for trial  

Pre-Construction -      Weeks -1 through - 2, daily for EWQC 

During Construction -  Weeks 1 through 4, daily  

Post- Construction -    Weeks 5 and 6, daily   
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5.   Analytic Approach to Performance Evaluation and Decisions  

 
I.  Population Parameters:  

The most likely effect of the groins’ replacement work to water quality is 
the temporary increase in turbidity. Turbidity can sometimes be visually 
observed as well as measured. The lack of turbidity is a good indicator of 
the Project’s BMP’s effectiveness during construction plus of optimal 
Project design and implementation.  

By using in-situ probes for Water Quality Criteria (WQC) sampling there will be 
a sufficient population of data collected pre-, during and immediately post-
construction. This data will allow a series of turbidity measurements to be 
evaluated using log normal statistics and be compared with the State Water 
Quality standards (HAR Chapter 11-54) and the Existing Water Quality 
Conditions (EWQC). Other statistics such as geometric mean can be 
compared directly with State standards and EWQC. The collected and 
normalized turbidity measurements will be compared with the higher of the 
State WQS and EWQC as well as to the updrift “Control Site” data to 
determine compliance or non-compliance for Action Level decision making 
purposes. The rationale for this approach is that the existing Water Quality 
Criteria in the Project Area pre-construction may vary significantly from the 
State WQS, and the Water Quality Criteria during or immediately post-
construction may vary from State WQS or even the EWQC data if there are 
unusual sea conditions. 

 
II.   Action Levels:  

 Predetermined Action Levels will be triggered if the visual observations and/or 
 sampling data during construction indicate Project related turbidity levels 
 exceeding the highest of the State Water Quality Standard, the EWQC, other 
 DOH sampling sites’ data or the Control Site data.  

 
Investigation of specific Action Levels will be determined by visual 
observations and followed up with digital photos taken during the construction 
period to identify any turbidity plumes.  

 

III.   Decision Rules - Performance Metrics:  
 

A. Measurements of Existing Water Quality - Pre-Construction Period: 
 

During the month prior to construction activity, two calibrated data probes will        
be deployed at mid-water depth to record turbidity (NTU) at 15 minute intervals. 
One will be installed updrift of future Project activity at the Control Site. The other 
will be installed near the middle of the Project area. Also, hand-drawn water 
samples will be collected at least twice during the same period at the six water 
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sampling stations (Figure 2) and analyzed by a laboratory for turbidity (NTU and 
TSS). The geometric mean and variance for probe and laboratory data will be 
calculated. Variance (here standard deviation; SD) in these data sets will be used 
to construct Existing Water Quality Conditions (EWQC) or standards parallel to 
State WQS. Thresholds not to be exceeded by 10% and 2% of samples will be 
calculated as GM + 1.24 SD and GM+1.96 SD respectively. The probe and 
laboratory analyses are not expected to be identical due to methodology and 
handling, thus these standards are calculated independently. 

Historic data sets from DOH monitored nearby beaches also will be used to 
calculate a third Water Quality Standard for qualitative comparison. Monthly GM 
and SD will be calculated for each beach, and 10% and 2% standards will be 
calculated as above. 

B. Measurements of Water Turbidity – Construction Period:  
 

Measurements of turbidity will be recorded daily during construction at the 
monitoring locations outside of each sediment barrier where construction activity 
is occurring using an in-situ probe (Figure 2). These turbidity measurements will 
be compared to: the pre-construction measurements (EWQC), the State WQS  
turbidity standards,  water quality conditions at nearby DOH monitored beaches 
and the Control Site data. The highest value of the comparable data will be used 
to determine compliance or non-compliance with the Water Quality Criteria.  

C. Evaluation:   

Evaluation Criterion: The removal of the existing, temporary groins plus 
excavation and placement of the rock groins is successful if: 

The GM from each monitoring period is less than or equal to: the GM of State 
Water Quality Standard, the EWQC standard, other DOH sites’ data and the 
Control Site data (whichever is greatest). Compliance further requires 10% or 
fewer of recorded samples to exceed the 10% rule, and 2% or fewer to exceed 
the 2% rule of the same standard.  The frequency and locations of monitoring are 
as discussed in the Water Quality Criteria Monitoring and Assessment Plan 
(Section 7).  

  
D. Remedial Action: 

      
       Remedial Action Required:  
        I.  If evaluation is successful ,no further evaluation and action is required.  
        II. If evaluation is unsuccessful, the construction activity responsible for the  

                    non-compliant turbidity will stop until: 

 The turbidity levels return to within the normal range or; 

 SRBRF and contractor representatives immediately review the cause 
of the non-compliant turbidity and correct the activity so that the 
turbidity returns to normal levels as soon as possible.  
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6.   Performance Criteria  

 
State Water Quality Standards (WQS) and Existing Water Quality Conditions 
(EWQC) will be used to determine if the Project’s Best Management Practices 
(BMP’s) during construction are performing properly. The waters off Stable Road 
Beach are Class A with a Class II bottom. The State Water Quality Standard for 
turbidity in Class A waters are per Table 3:  

Table 3 – State Water Quality Standards for Turbidity 

Existing Water Quality Conditions (EWQC) for turbidity in the Project Area will be 
determined as the seasonal mean as sampled from pre-construction probe 
measurements and bottle sample laboratory analyses, as well as by nearby DOH 
monitoring sites (Figure 3).  Ongoing sampling at the Control Site will serve as a 
reference for any dynamic changes in water quality driven by ambient conditions.  

The geometric mean and variance for probe and laboratory data will be calculated. 
Variance (here standard deviation; SD) in these data sets will be used to construct 
Water Quality Standards parallel to State WQS. Thresholds not to be exceeded by 
10% and 2% of samples will be calculated as GM + 1.24 SD and GM+1.96 SD 
respectively. Probe measurements and laboratory analyses data are not expected 
to be identical due to methodology and handling, thus these standards are 
calculated independently. 

 

Parameter  Geometric Mean 
not to exceed the 
given value  

Not to exceed the  
given value more  
than ten percent of 
the time  

Not to exceed the 
given value more 
than two percent of 
the time  

Turbidity 
(NTU)(wet)  

0.50  1.35  2.0  

(dry)  0.20  0.5  1.0  
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7.  Water Quality Criteria Monitoring and Assessment Plan    

 
Water Quality Criteria monitoring will follow the Department of Health, Clean 
Water Branch’s - General Monitoring Guideline for Section 401 Water Quality 
Certification Projects applicable to this Groin Replacement Project which are 
detailed in this Plan.   

The most resource-effective method of sampling turbidity is with an in-situ probe. 
The YSI 6920 data sonde or probe will be used and has the specifications shown in 
Table 1, Section 3. These probes can either be anchored in place or submerged at 
various locations by the person taking samples. The data can be obtained near-real 
time if necessary. Laboratory analysis is not needed. The in-situ probes will 
measure and record sample measurements of Water Quality Criteria every15 
minutes. Calibration of the probes will be checked before placement in the water.  

    The primary location of each monitoring probe in the Project Area will be in front and  
    slightly downdrift of the sediment barrier/silt curtain surrounding the active groin  
    construction and relocated as the active construction area with sediment barrier/silt     
    curtain are relocated. The second probe will be stationary and deployed continuously   
    updrift of all Project construction activity at the Control Site 
 

In addition to the in-situ probes, a 1 liter volume of bottle water quality samples will 
be used and laboratory analyses performed. Two replicate 0.5 liter bottles will be 
collected at each of the six monitoring locations to provide 1 liter of a filterable 
sample for analysis. Bottles will be filled with ocean water such that water enters 
the bottle at a mid-depth below the surface of the water. This depth correlates with 
the in-situ probe depth. The planning team indicated that it would be desirable for 
the laboratory to process, measure and report the total suspended solids 
measurements for all samples collected on a given day within one week, if possible.  

In-situ probe water quality monitoring will commence one month pre-construction 
with a 24 hour trial run for Water Quality Criteria monitoring near the middle of the 
Project Area. The determination of Existing Water Quality Conditions (EWQC) as 
defined in Section 1 will be measured near the middle of the Project area for 10 days 
by the probe and commence within a 25 day pre-construction period (see Table 3, 
Section 6). This amount of data gathering at the nearshore site will provide enough 
statistical data to account for site specific weather, tidal, current and in-situ conditions 
to create a representative baseline set of EWQC data. This information will be 
compared with the data gathered during the previous SSBN monitoring period. 

During the same pre-construction period, at least two sets of bottle samples will be 
collected at the six designated bottle sample locations described below (Figure 2).  
Samples will be collected at morning low-tide if possible. Within the two week post-
construction period, turbidity will be measured by at least two sets of bottle samples 
collected at the six monitoring locations to establish the baseline for EWQC. 
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During construction, including the removal of the temporary, geotube groins; 
excavation of sand from the geotubes; plus excavation and placement of the rock 
groins, turbidity will be measured by in-situ probes at the following locations, as well 
as immediately post-construction for two weeks (Figure 2):   

1. Updrift  “Control site” - At mid-depth, 50 feet offshore, 75 feet east of the Lot 7 
groin.  

2. East End Groin - At mid-depth, approx.50 feet offshore, 10 feet outside the 
sediment barrier.   

3. East Center Groin - At mid-depth, approx.50 feet offshore, 10 feet outside the 
sediment barrier. 

4. West Center Groin - At mid-depth, approx.50 feet offshore, 10 feet outside the 
sediment barrier. 

5. West End Groin - At mid-depth, approx.50 feet offshore, 10 feet outside the 
sediment barrier. 

6. Downdrift approx. 450 feet west of Project Area - At mid-depth, approx.100 feet 
offshore. 

 
Monitoring photos of the Project Area and activities will be digital, high resolution and 
will be taken daily from various reference locations to provide an accurate qualitative 
picture of any turbidity plumes.   

 
Data will be analyzed statistically as stated in previous Section 5. Analyses of 
data taken during construction will help determine if there has been any 
release of turbidity from the work site and if water quality standards have been 
exceeded. Initially, there will not be sufficient data for meaningful statistical 
analysis; however, the geometric mean of all daily samples near the work site 
can be calculated and compared with the pre-construction measurements and 
Control Site data. Based on results, the Project team can decide if Remedial 
Action is needed (see Section 5). Due to a large number of turbidity and other 
Water Quality Criteria data points, the not to exceed percent of a series of 
measurements can be evaluated with log normal statistics and compared to 
the State WQS and EWQC data. Other statistics such as geometric mean can 
be compared directly with State and EWQC.  

A Water Quality Monitoring Report will be submitted to the SRBRF and then to 
the Department of Health, Clean Water Branch and to DLNR within two weeks 
of the sampling date or within one week of receiving laboratory data, whichever 
is sooner after the completion of the Project. Reports will be transmitted by e-
mail or fax as soon as the data results are available. Tide, waves, weather 
conditions (wind, rainfall, recent storms, etc.), construction activity, and visual 
observations will be included in each report. (See Attached Example Water 
Quality Monitoring Report). 

 



15 
 

ATTACHMENTS AND FIGURES  
 
 
 
 

 
 

Figure 1 – Project Site Map Showing Reef Flat, Fringing Reef and Wave Patterns 
 



16 
 

 
 

    Figure 2 – Water Quality Monitoring Locations Map 
 
    Note:  Monitoring locations for the three groin design are in similar locations – 10 feet      
               outside of the sediment barrier/silt curtain. The Control Site and downdrift    
               locations are the same for each design.  
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     Figure 3 - Upper Panel - Hawaii Department of Heath Water Quality Monitoring Sites  
                      Lower Panels - Turbidity Data for 2007-2010 at DOH Monitoring Sites 
  
 
 
 
 
 
 

Kanaha 
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ATTACHMENT 1 -  EXAMPLE WATER QUALITY MONITORING REPORT  
                                (FROM PREVIOUS  REPORT).  NEW REPORTS WILL NOT  
             INCLUDE SAND PUMPING SCOPE 
 
OCEAN WATERS AT STABLE ROAD BEACH NOURISHMENT PROJECT 
FINAL WATER QUALITY MONITORING REPORT 
 
Week 3 through 10, April 27 – June 25, 2010 
 
Executive Summary: 
 
Previously submitted was a similar report for weeks 1 and 2, for which the work 
consisted of sediment barrier/silt curtain installation plus geotube placement and filling 
from 17 to 26 April. 
 
The work of weeks 3 through 10 included laying the pipeline to the offshore sand 
source, excavating the dewatering basin, installing the sediment barrier/silt curtain for 
the stilling basin, and offshore dredging/pumping with pipeline laying from 28 April – 5 
May and sand dredging/pumping from 6 May-8 June (Daily Field Reports) and sand 
spreading and project clean up from June 18 to 25 June. The dredging pipeline was 
active for a total of 12 days during this window of time, depositing approximately 2,886 
cubic yards of offshore sand at the Stable Road Beach Nourishment construction site. 
Throughout the project, sporadic large swells and strong currents from high winds 
complicated each stage of the operation. 
 
The purpose of the daily water quality monitoring is to maintain the water quality by 
sampling using two installed water quality probes to continuously monitor conditions, 
and by collecting supplementary water samples for laboratory analysis. Stable Road 
Beach Restoration Foundation Inc. (SRBRFI) staff and monitoring personnel were on 
site every day. The Best Management Practices were fully adhered to resulting in 
compliant turbidity measurements and with occasional procedural adjustments to adapt 
to the site and weather conditions to improve results. 
 
This report describes conditions, activities and findings of the SRBRFI during pipeline 
setting and offshore dredging through the months of April, May and June. All terms and 
conditions of the WQC751.FNL.10 permit and WQC751 application were adhered to 
during the construction of this project. This is the second of two water quality reports, 
and concludes the water quality monitoring for the construction and immediately after 
construction phases of the beach nourishment project.  
 
Pumping Activity Log: 
 
Sand dredging/pumping proceeded as weather and equipment serviceability allowed 
(Table 1), and was marked by several periods free of dredging activity. 
 
Site Conditions - Weather: 
 
During the construction period the weather was characterized by moderate to high trade 
winds, cooler temperatures, and late winter swells, and spanned a full lunar tidal cycle 
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(Table 2). The winter swells and wind swell combined to make for challenging 
conditions for geotube filling and maintaining the dewatering basin, silt curtains and 
sediment barrier. The silt curtains/sediment barriers (Photo 1) were adjusted as 
necessary to minimize project related water column turbidity, and meet the criteria 
specified in the environmental water quality standards. 
 
Water Quality Monitoring: 
 
Initial monitoring of water quality (turbidity) for the Stable Road Beach Nourishment 
Project began in March of 2009. After approval of the DLNR Right of Entry and 
Revocable Permits April 8, SRBRFI acquired pre-construction data starting April 12, 
2010 following the approved Performance Monitoring and Metrics Guidelines for Water 
Quality Criteria. Yellow Springs Instrument Company (YSI) data sondes equipped with 
turbidity sensors were deployed at approximately 40cm above the substratum at each 
monitoring station (Photo 2) and (Figure 1). Turbidity measurements were logged at 15 
minute intervals for the duration of each instrument deployment. Samples were also 
collected manually at nearshore and offshore locations prior to the commencement of 
construction activity (see Figure 1 for bottle sample locations and table 2 for laboratory 
analysis). The values reported in the initial water quality report established a water 
quality (turbidity) baseline for both methodologies (i.e. data sonde, and laboratory 
analyzed bottle samples), describing Existing Water Quality Conditions in the nearshore 
and offshore environments. Laboratory analysis of hand drawn bottle water samples 
yielded measurements of Nephelometric Turbidity Units (NTU a dimensionless quantity) 
and Total Suspended Solids (TSS in units of mg l-1), whereas the YSI data sonde only 
reported NTU. The geometric mean + and – one standard deviation from that mean 
establishes the range for normal turbidity measurements in hand drawn samples from 
the project area ( NTU gm = 1.11,  +std = 3.48 , -std = 0.45; TSS: gm = 6.95,  +std =  
9.34, -std =  5.35) , and at the offshore sand source (NTU gm =  0.78, +std = 1.36, -std 
=  0.42; TSS: gm =  2.61, -+std =   5.78, -std =  1.18). To establish a baseline water 
quality metric for the YSI data, a week’s worth of turbidity observations were pooled for 
the calculation of a geometric mean, and standard deviation in the nearshore (NTU: gm 
=  9.70 +std =  12.40 -std = 9.65 ), and offshore (NTU gm: = 9.83, +std = 12.89, -std = 
9.1). ). Turbidity in the project site was characterized by strong tidal forcing with peaks 
in turbidity during high tides, and turbidity minima at low tides. Thus, while figures 
representing these data show all collected points, turbidity metrics are calculated on a 
daily basis to account for the variability. In brief, habitat existing water quality conditions 
are characterized by moderate turbidity, with wide standard deviation (see, for example 
Figure 2) Initial stages of construction showed no increase in turbidity with increased 
construction activity (see initial report).  
 
Laboratory analyses of hand drawn bottle water samples reported qualitatively less 
turbidity than YSI instruments. The YSI instruments provide a continuous record that 
verifies qualitative changes in the water quality at the construction site that may not be 
captured by periodic water quality samples collected manually. Procedural differences 
between field and laboratory measurements of turbidity prevent direct comparison of 
these data (in situ monitoring yielded higher values, at least in part because of their 
relative proximity to the substratum), however they provide meaningful and 
complementary information about patterns in changing water quality conditions. 
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Results: 
 
Nearshore: 
Hand drawn bottle samples: Hand drawn water samples met or exceeded the water 
quality criteria established from baseline site monitoring for NTU and TSS at all sites 
(Table 3).  The highest TSS and NTU values were observed at the nearshore site 4 on 
May 1 2010, before construction activity began. During construction samples indicated 
no increase in turbidity. 
 
YSI samples: Continuously collected turbidity data (NTU) indicated that through most of 
the construction period there were no obvious effects of  project activities on water 
quality (Figure 3, Table 4). Beginning June 8th, daily water quality summaries exceeded 
baseline water quality expectations. This coincided with the final day of pumping. These 
conditions are due to the phase of high tides (new moon June 12), very high wind 
conditions of 40+ knots June 8 – 13 and the resulting  increased wave action (refer to 
Table 2) causing increased native sediment transport and turbidity. Turbidity was 
greatest on June 13th and appears to have subsequently declined. 
 
Offshore: 
Hand drawn bottle samples: Hand drawn bottle water samples fell within the water 
quality standards established from baseline site monitoring for NTU and TSS at all sites 
(Table 3).  
  
YSI samples: Offshore turbidity measurements reflected the positioning of the 
instrument in two ways. During the initial deployment, 100 feet downstream of Sand 
Source A, average daily turbidity was low, and met water standards until the 18th of 
May. The sensor appears to have been overturned around this date, causing both 
salinity and turbidity readings to become spikey. When the instrument was collected on 
the 23rd of May, it was found on its side, dozens of meters from its initial deployment 
site.  
 
The instrument was redeployed on June 3, 2010 100 feet downstream of Sand Source 
B, where dredging was to commence that day. Turbidity readings were lower at this 
location, and remained within established water quality standards through completion of 
dredging (June 9, 2010). The instrument was again overturned in late June, and was 
found on its side at the date of retrieval (June 19, 2010). 
 
Other Potential Construction Discharges: 
No fueling spills occurred during the construction project including diesel and gasoline. 
Hydraulic fluids used were Chevron Clarity vegetable oil. The equipment was properly 
inspected and maintained. All waste products from construction have been properly 
disposed of and the construction site has been cleared of construction equipment and 
materials and returned to its original state. 
 
Interpretation and Conclusions: 
Potential Construction Discharge - Turbidity 
Neither hand drawn bottle water samples nor YSI turbidity meter data indicated that 
construction activity caused significant increases in turbidity at either end of the project 
site. 
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Construction activity at the Stable Road site did not appear to result in increases in 
nearshore or offshore turbidity. Nevertheless, a general increase in near shore turbidity 
was observed with increasing tidal amplitude during the full moon and high swell and 
high winds during mid-June. This is likely a natural phenomenon and is typical for this 
time of year. Offshore monitoring showed minor signs of construction related turbidity, 
evidenced by sporadic high values over short periods, nevertheless daily mean values 
did not exceed those stipulated in the EWQC baseline.  
 
The use of hand operated suction dredging provided a more efficient and cost effective 
means of dredging the thin sand source sites in the Project area. More importantly, this 
technique had minimal impact on the water quality offshore with minimum turbidity 
caused during operations (Photo 3). It is recommended that the need for any future 
monitoring of the offshore sites be terminated due to a lack of any visual or 
measureable changes in turbidity. 
 
Best Management Practices per the approved WQC751 application Attachment E2 and 
other Attachments E1 – E8 were adhered to. 
 
Other Potential Construction Discharges: 
There was no other construction activity related pollution. Best Management Practices 
per the approved WQC751 application Attachment E2 were adhered to.  
  
Benthic Habitat Monitoring: 
 
The post construction benthic habitat monitoring was conducted by Oceanit’s marine 
biologist Bob Bourke and SRBRFI marine biologist Kyle Aveni – Deforge during June 18 
- 19 2010 nearshore (Photo 4) and offshore plus along the pipeline route. Visual 
inspection of the offshore sand sites was made and it was determined that this was 
sufficient due to no changes encountered. A total of 42 nearshore and the pipeline route 
were monitored following the methodology approved in the Performance Monitoring and 
Metrics Guidelines for Benthic Habitat. The benthic habitat monitoring report is to follow. 
Beach Erosion Monitoring 
 
The post construction beach erosion monitoring was conducted by RK Tanaka Surveys 
on 1 July, 2010 following the methodology approved in the Performance Monitoring and 
Metrics Guidelines for Beach Erosion. Twelve transects were surveyed to establish a 
pre-and post-construction beach profiles.  The beach erosion monitoring report is to 
follow.  
 
 
Table 1 - DAILY PUMPING LOG 
               Stable Road Beach Restoration Evaluation Project - 2010  
 
                       Average    Quantity  Cumulative         
Date     Hours   Rate (cy/h)  (cy)     Quantity (cy )          Remarks:                              
  6 May      5          10           50            50      Test pumping                              
  7 May    13          20         260          310   Stopped due to weather                                                         
16 May      2.5       20           50          360  Resumed pumping 
17 May      8.25     25         206          566  Activated booster pump 
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18 May      7          34         238          804  Pack shut off 
19 May      5          37.5      188          922     Added booster pump 
21 May      7.5       37.5      281        1273  Work stopped due to power pack  
           shut off 
  3 June      6.75     37.5      253        1526  Resumed pumping  
  4 June      9.75     37.5      366        1892 
  5 June      7          37.5      263        2155  
  6 June      11.25   37.5      422        2577 
  7 June      2.25     37.5        84        2661 
  8 June      6          37.5      225        2886  
     
 
Work stopped due to remaining sand in the sand sites containing poor quality sand with 
large, dead coral segments resulting in lower sand pumping rates and less dredging 
time at boat relocations, plus contributing factors of very high winds causing increasing 
fatigue and risk of damage to equipment posing a safety and environmental threat 
resulted in the decision to stop pumping sand. 
 
  
Table 2 - WEATHER CONDITIONS FOR STABLE ROAD REGION:  
Hourly summaries of wave swell, wind speed and direction are predictions given by 
www.windguru.com. 
  
United States - Maui (north shore),  Lat: 20.935, Lon: -156.36, Timezone: GMT-10 
[Detail / Map], archive available: 28.10.2009 - 02.07.2010     
GFS Wind speed (knots) Wind direction Temperature (°C) 
 
 01h 04h 07h 10h 13h 16h 19h 22h 01h 04h 07h 10h
 13h 16h 19h 22h 01h 04h 07h 10h 13h 16h 19h 22h 
01.06.2010 16 15 15 16 15 16 14 15        
         24 24 23 24 24 24 24 24 
02.06.2010 10 14 8 12 11 13 13 14        
         24 24 24 24 24 24 24 24 
03.06.2010 7 12 7 12 11 12 13 10        
         24 23 23 23 24 24 24 24 
04.06.2010 4 9 6 10 12 14 11 13        
         24 24 24 24 24 24 24 24 
05.06.2010 9 12 8 12 12 12 12 12        
         24 24 24 24 24 24 24 24 
06.06.2010 9 11 6 11 12 12 12 12        
         24 24 24 24 25 25 24 24 
07.06.2010 7 11 12 13 13 14 14 16        
         24 24 24 24 24 24 24 24 
08.06.2010 16 15 8 16 18 19 17 19        
         24 24 24 24 25 24 24 24 
09.06.2010 18 17 10 17 20 20 15 19        
         24 24 25 24 25 25 25 25 
10.06.2010 14 16 11 16 17 16 15 16        
         24 24 25 25 25 25 24 24 
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11.06.2010 13 14 7 13 13 15 13 17        
         24 24 24 24 24 24 24 24 
12.06.2010 10 13 8 15 14 14 13 14        
         24 24 24 24 24 24 25 25 
13.06.2010 9 11 7 13 11 12 10 11        
         25 25 25 25 25 24 24 24 
14.06.2010 7 8 3 8 9 11 8 10        
         24 24 24 24 25 25 24 24 
15.06.2010 5 9 6 10 11 12 11 13        
         24 24 24 24 25 25 25 24 
16.06.2010 7 11 6 12 12 12 13 13        
         24 24 24 24 24 24 24 24 
17.06.2010 14 13 7 11 12 13 11 13        
         24 24 24 24 24 24 24 24 
18.06.2010 7 11 5 10 10 11 9 12        
         24 24 24 24 25 24 24 24 
19.06.2010 7 11 11 10 10 13 12 14        
         24 24 24 24 25 25 24 24 
20.06.2010 15 15 15 15 16 16 14 15        
         24 24 24 24 25 25 24 24 
21.06.2010 9 15 15 14 15 15 15 16        
         24 24 24 24 24 25 24 24 
22.06.2010 10 16 9 15 13 17 13 17        
         24 24 25 25 25 25 25 24 
23.06.2010 9 15 9 15 17 18 18 18        
         24 25 25 25 25 24 24 24 
24.06.2010 16 16 15 16 17 16 16 16        
         24 24 23 24 24 24 24 24 
25.06.2010 14 14 13 10 10 12 13 12        
         24 24 24 24 24 24 24 24 
26.06.2010 10 10 9 7 5 6 8 11        
         24 24 24 24 24 24 24 24 
27.06.2010 4 6 5 9 7 10 5 10        
         24 24 24 24 25 25 25 24 
28.06.2010 4 9 7 11 10 12 8 12        
         24 24 24 24 25 25 24 24 
29.06.2010 7 12 6 13 13 14 12 14        
         24 24 24 24 25 25 24 24 
30.06.2010 7 13 7 14 15 15 9 14        
         24 24 24 25 25 25 25 24 
01.07.2010 8 13 9 14 14 18 12 16        
         24 25 25 25 25 24 24 24 
02.07.2010 9 13 - - - - - -     -
 - - - - - 24 24 - - - - -
 - 
 
Table 3 - HAND DRAWN BOTTLE WATER SAMPLE ANALYSIS REPORTED BY      
      AECOS LABORATORYORATORIES 
(Chain of custody data are in appendix A). Nephelometric turbidity units (NTU) and total 
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suspended solids (TSS) are reported for nearshore (NS) and offshore (OS) at each 
sample date. TSS 1NS was omitted from geometric mean (gm) calculation because it 
was a statistical outlier. 
 
Sample Date 4/16 - 4/20 2010 4/23-4/24 2010 5/1/2010 6/3/2010 
AECOS report # 26205 26205 26221 26332 
analyte (units) 
  
 NTU TSS  NTU TSS NTU TSS  NTU TSS   NTU 
 
1NS 1.78 24.20 1.60 5.80 1.38 7.30 0.60 4.20 
2NS 1.70 6.90 1.10 6.30 1.36 8.40 0.60 4.70 
3NS 1.30 6.80 1.00 5.50 1.37 6.20 0.56 5.80 
4NS 2.10 8.20 1.48 3.90 2.48 9.00 0.74 5.20 
5NS 2.04 9.10 1.00 5.90 1.34 7.20 0.98 4.30 
6NS 0.11 4.60 0.62 6.60 1.36 5.80 0.54 3.60 
NS gm 1.11 6.94 1.08 5.59 1.51 7.23 0.65 4.58 
NS gm+std 3.48 9.00 1.52 6.74 1.92 8.56 0.82 5.42 
NS gm-std 0.35 5.35 0.77 4.63 1.18 6.11 0.52 3.87 
         
         
OS 1.48 5.20 0.46 1.10   0.24 3.20 
OS   0.64 3.1     
OS gm   0.76 2.61     
OS gm+std   1.38 5.75     
OS gm-std   0.42 1.18     
 
  
Table 4. - DATA SUMMARIZED FROM TURBIDITY METERS LOCATED NEAR THE      
                PROJECT AREA (NEARSHORE) AND NEAR THE SAND SOURCE        
                (OFFSHORE). 
Daily summaries of geometric mean (gm), and the range of 1 standard deviation (+/- 
STD), where n is the number of observations used in the calculation and %b indicates 
the percentage of observations that exceeded the established water quality standard. 
Construction activity is indicted by a + symbol in the pumping column. 
 
 
  nearshore  offshore 
date pumping gm  +STD -STD  n % b  gm  +STD - STD  n
 % b 
5/5/2010  8.4 9.1 7.6 48 0  9.4 11.1 8.0 56
 0 
5/6/2010 + 7.9 8.7 7.2 96 1  9.9 11.4 8.6 96
 0 
5/7/2010  7.9 8.4 7.5 96 0  9.3 9.5 9.0 96
 0 
5/8/2010  8.0 8.4 7.5 96 0  9.2 9.4 9.0 96
 1 
5/9/2010 + 8.2 9.5 7.0 96 3  9.3 9.6 9.1 96
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 0 
5/10/2010  8.0 8.7 7.3 96 0  9.6 10.6 8.8 96
 0 
5/11/2010  8.5 9.8 7.4 96 3  9.2 9.4 9.0 96
 0 
5/12/2010  8.8 10.5 7.4 96 2  9.1 9.3 8.9 96
 0 
5/13/2010  9.1 11.1 7.5 96 5  9.1 9.3 8.8 96
 3 
5/14/2010  8.6 10.6 7.0 96 3  9.3 9.7 8.9 96
 1 
5/15/2010  8.4 10.0 7.0 95 2  9.5 10.8 8.4 96
 0 
5/16/2010 + 8.4 10.1 7.0 96 3  9.2 9.8 8.7 96
 2 
5/17/2010 + 8.7 11.6 6.5 95 7  9.0 9.2 8.8 96
 2 
5/18/2010 + 8.5 10.8 6.7 95 3  9.2 10.2 8.3 96
 19 
5/19/2010  8.5 10.5 6.9 95 5  9.6 12.9 7.1 96
 26 
5/20/2010  8.4 9.8 7.2 96 2  13.2 30.0 5.8 94
 34 
5/21/2010 + 8.9 10.7 7.4 96 3  14.1 29.4 6.7 95
 40 
5/22/2010  9.6 12.0 7.6 96 7  16.3 39.4 6.7 94
 72 
5/23/2010  9.5 10.9 8.3 96 3  30.1 124.5 7.3 89
 74 
5/24/2010  10.0 13.0 7.8 96 9       
5/25/2010  10.7 15.0 7.7 95 16       
5/26/2010  10.2 13.7 7.6 93 11       
5/27/2010  9.2 11.9 7.1 95 3       
5/28/2010  9.4 12.1 7.4 96 12       
5/29/2010  9.5 12.7 7.1 95 10       
5/30/2010  9.8 13.6 7.1 96 17       
5/31/2010  10.0 13.7 7.3 95 23       
6/1/2010  8.9 10.7 7.3 95 5       
6/2/2010  8.7 11.1 6.8 95 2  8.2 15.1 4.4 54
 14 
6/3/2010 + 9.3 13.3 6.5 95 11  5.9 6.1 5.7 96
 0 
6/4/2010 + 9.0 13.2 6.1 96 7  6.0 6.2 5.9 96
 0 
6/5/2010 + 9.8 14.8 6.5 95 10  6.2 6.9 5.6 96
 1 
6/6/2010 + 9.9 14.2 6.9 96 14  6.2 6.9 5.6 96
 1 
6/7/2010 + 10.8 16.6 7.0 96 17  6.3 6.8 5.8 96
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 1 
6/8/2010 + 12.5 19.9 7.9 92 33  6.3 6.8 5.8 96
 1 
6/9/2010  13.5 23.3 7.8 94 38  6.4 7.5 5.5 96
 1 
6/10/2010  13.1 20.2 8.5 93 36  6.2 6.4 6.1 96
 0 
6/11/2010  14.6 24.7 8.6 95 47  6.4 7.3 5.6 96
 2 
6/12/2010  14.1 21.2 9.4 94 50  6.7 10.6 4.2 96
 1 
6/13/2010  16.8 29.8 9.4 90 49  7.0 7.9 6.2 96
 2 
6/14/2010  13.8 21.9 8.6 94 38  9.0 12.2 6.6 96
 9 
6/15/2010  15.8 24.8 10.1 91 52  7.6 9.0 6.3 96
 2 
             
           
Figure 1:  A.) Google Earth map of Stable Road Beach Nourishment Project site, 
Kahului Maui. The square in the center of the left frame indicates the project area, 
expanded at right. B.) NS2 circle indicates location of near shore YSI deployment, while 
stars (s1-s6) indicate the location of hand drawn water samples. 
 
Figure 2: Example of YSI nearshore background data. In the upper panel, black ‘+’ 
symbols represent observations from the sensor, and the smooth green line shows a 12 
point sliding average. The middle panel shows tidal amplitude, and the bottom panel 
shows wind speed (black line) and gusts (red) reported by the nearby NOAA 
meteorological station 1615680. 
 
Figure 3: Nearshore turbidity measurements from YSI probe. In the upper panel, black 
‘+’ symbols represent observations from the sensor, and the smooth green line shows a 
12 point sliding average. The red horizontal bars indicate an active dredging day, and 
blue horizontal bars indicate daily mean turbidity measurements (see table 4 for these 
values). The middle panel shows tidal amplitude, and the bottom panel shows wind 
speed (black line) and gusts (red) reported by the nearby NOAA meteorological station 
1615680. 
  
Figure 4: Offshore turbidity measurements from YSI probe. In the upper panel, black ‘+’ 
symbols represent observations from the sensor, and the smooth green line shows a 12 
point sliding average. The red horizontal bars indicate an active dredging day, and blue 
horizontal bars indicate daily mean turbidity measurements (see table 4 for these 
values).  Missing data from late May corresponds with signal degradation due to sensor 
dislodgement. The middle panel shows tidal amplitude, and the bottom panel shows 
wind speed (black line) and gusts (red) reported by the nearby NOAA meteorological 
station 1615680. 
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Photo 1 – Construction turbidity BMP – placement of two sediment/silt curtains outside  
       of the stilling basin while sand pumping. 
  
Photo 2 – YSI probe monitoring water quality continuously – at NS2 site 
  
Photo 3 – Hand operated suction dredging at Sand Source A – note the clarity of the   
       water and lack of turbidity caused by the dredging operations. 
 
Photo 4 – Marine biologist monitoring benthic habitat site. 
 
Note: Figures and Photos not Included for brevity. 
 
 
DAILY FIELD REPORT                     EXAMPLE OF SEVERAL PAGES OF REPORTS 
 
Stable Road Beach Restoration 
  
Date:      27 April 2010   
  
Weather:  
Wind:  Moderate  
Surf:    Minimal north swell  
Tide:    High in afternoon  
  
Work Activity:  
1. Installed silt curtain at lot 5 makai groin.  
2. Placed and filled scour apron and tube at lot 5 groin end.  
3. Removed silt curtain.   
  
Monitoring:  
1. Water quality probes in place.  
  
Remedial Actions:  
  
Design Modifications:  
  
Remarks:  
1. All initial groins in place.  
                                           



Final Environmental Assessment – Stable Road Groins Replacement Project 
 

APPENDIX - 9.4     Tsunami Effect Report  
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A.  PREFACE 

1.  Project - In March 2010, the Stable Road Beach Restoration Foundation, Inc. 

started construction of a Small Scale Beach Nourishment (SSBN) Evaluation Project at 

a 600 foot long stretch of beach parallel to Stable Road on Maui’s north shore that is 

bordered at each end with a man-made hardened shoreline (see Cover Photo). The 

construction consisted of installing four, temporary geotube groins plus beach 

nourishment with offshore sand.  

2.  Beach Erosion Monitoring Program - Included in the SSBN Evaluation Project’s 

environmental monitoring program are seasonal instrument and monthly photographic 

data collection surveys to assess compliance with the project goals of reduced beach 

erosion rate, elimination of land loss and no project caused adverse effects within or 

outside the project area.  To evaluate project performance over time, beach width, 

beach sand volume and beach profile were monitored at twelve transect locations with 

one updrift and five downdrift of the project beach and six at the project beach. 

3.  Beach Erosion Monitoring Data - The sample interval for photographic (1 month) 

and instrument (3 month) surveys make pre- and post-tsunami data unevenly spaced. 

While instrument data yield quantitative values, their timing with respect to the tsunamis 

is less than ideal for gauging short term effects and recovery from a tsunami. The pre- 

tsunami instrument survey in 2011 was approximately 3 months before the event, and 

the post 2012 tsunami survey will be more than 3 months after the event. Less than 30 

days separate photographic surveys from tsunami events, so photographic surveys are 

the best available data for evaluating tsunami effects. 

 

 

B.  11 MARCH 2011 TSUNAMI EFFECT 

1. Short-Term Effect - 11 March 2011 Tsunami 

On 11 March 2011, tsunami tsunami waves from an earthquake near Japan hit the 

Hawaiian Islands with 9 foot high waves reported at Kahului Harbor. Tsunami waves 

deposited water beyond ocean front properties onto Stable Road at the project area. At 

the project beach, tsunami waves mostly rolled over the beach and transported beach 

sand onto adjoining properties (see Photo 1); and at nearby beaches, tsunami waves hit 

seawalls over-topping some and causing land loss beyond (see Photo 2). 
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        Photo 1 - Post-Tsunami Beach Sand on Ocean Front Property, 11 March 2011 

         
        Photo 2 - Post-Tsunami Downdrift Land Erosion above Seawall, 11 March 2011 
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    In early March 2011, the project beach and the updrift beach were full of sand (see  

    Photo 3), which is typical late winter after the fall and winter seasons’ natural accretion  

    when light trade winds and north Pacific waves cause cross shore transport of sand  

    from ocean deposits.  

 

    At the project beach, the immediate post-tsunami photo (see Photo 4) indicates a  

    straight beach profile compared to the convex beach profile pre-tsunami (see Photo 3).  

    This beach profile change appears to be due to a reduction of beach sand volume at the  

    project beach by tsunami waves transporting sand off the beach crown onto frontage  

    properties (see Photo 1). There was no noticeable change of beach width and waterline  

    location comparing these photos.  

 

    Approximately three weeks after the tsunami, the project beach profile remained straight  

    and generally consistent with the immediate post tsunami condition (see Photo 5). Sand  

    removed from 50% of the frontage properties can be seen as small dunes near the  

    shoreline. Not all of the tsunami transported sand was able to be removed from these  

    properties due to sand trapped in lawn and planter areas. Beach sand volume did not  

    appear to change significantly during the three weeks post-tsunami at the project beach,  

    except for the sand deposition from frontage properties. 

 

    At the updrift small beach, the tsunami effect was generally the same with a flattening of  

    the beach profile and sand transported over the low seawall onto the tennis court. There  

    was some damage to the seawall. 
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        Photo 3 - Pre-Tsunami Project Beach Convex Profile, 8 March 2011 

         
        Photo 4 - Immediate Post Tsunami Project Beach Straight Profile, 11 March 2011     
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       Photo 5 - Post Tsunami Project Beach Straight Profile with Dune, 3 April 2011  

 

    In early March 2011, the downdrift beaches were also generally full of sand  

    after accretion during the fall and winter seasons (see Photos 6 and 9).  

 

    Immediate post-tsunami photos of the downdrift beaches (see Photos 7 and 10) indicate  

    significant beach sand volume losses from the tsunami. There was no noticeable  

    change of beach width and waterline location comparing photographs.  

 

    Approximately three weeks after the tsunami, a lot of beach sand returned to the  

    downdrift beaches (see Photos 8 and 11), presumably because beach sand was  

    transported nearby offshore during the tsunami by its waves reflecting off the seawalls.  
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        Photo 6 - Pre-Tsunami Downdrift Beach Sand Volume, 8 March 2011 

         
        Photo 7 - Immediate Post-Tsunami Downdrift Beach Sand Volume, 11 March 2011 
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        Photo 8 - Post-Tsunami Downdrift Beach Sand Volume, 3 April 2011 

         
        Photo 9 - Pre-Tsunami Downdrift Beach Sand Volume, 8 March 2011 
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        Photo 10 - Immediate Post-Tsunami Downdrift Beach Sand Volume, 11 March ‘11 

         
        Photo 11 - Post-Tsunami Downdrift Beach Sand Volume, 3 April 2011 
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2. Long-Term Effect - 11 March 2011 Tsunami 
At the project beach, there has been a gradual increase in beach width and beach sand 

volume since the beginning of monitoring with beach sand volume peaks in the winter 

and declines in the spring based on instrument survey data (see Figures 1 and 2). After 

the 2011 tsunami, there was a gain in beach width and a loss of beach sand volume 

during the subsequent spring season. This is consistent with the monitoring history, and 

likely reflects the return of strong trade winds and diminishing north Pacific waves. 

 

 
Figure 1 - Project Beach Seasonal Beach Width Gain/Loss 
 

 
Figure 2 - Project Beach Seasonal Sediment Gain/Loss  
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At the updrift beach, there was also a gain in beach width and a loss of beach sand 

volume during the subsequent spring season (see Figures 3 and 4) similar to the 

changes at the project beach; and for the downdrift beach, there was both a loss in 

beach width and beach sand volume during the subsequent spring season (see Figures 

3 and 4), The loss of beach width and beach sand volume in the spring at the downdrift 

beach is consistent with the monitoring history due to weather changes. 

 

 
Figure 3 - Outside Project Area Seasonal Beach Width Gain/Loss  

 

 
Figure 4 - Outside Project Area Seasonal Sediment Gain/Loss   
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3.  Summary – 11 March 2011 Tsunami 
 
     Project Beach and Updrift Beaches - Tsunami Effect 
 

 Short-term 

 Beach profile altered   

 Beach sand deposited on frontage properties  

 Beach sand volume reduction  

 Beach sand volume not naturally returned in three weeks 

 Less than 50% of land deposited sand returned to beach by property owners 

 Net beach sand volume reduction after sand returned 

 No significant land loss or damage, except some at updrift seawall 

 No noticeable change of beach width or waterline location 

 

 Long-term 

 Beach width increase and beach sand volume reduction during subsequent 

spring season consistent with monitoring history and most likely due to change of 

seasonal weather patterns  

 

    Downdrift Beaches - Tsunami Effect 
 

     Short-term 

 Beach sand not significantly deposited on frontage properties 

 Beach sand volume reduction initially 

 Beach sand volume significantly returned in three weeks 

 Net beach sand volume reduction after sand returned 

 Some land loss above seawall and no apparent seawall damage 

 No noticeable change of beach width or waterline location 

 

 Long-term 

 Beach width and beach sand volume reductions during subsequent spring 

season consistent with monitoring history and most likely due to change of 

seasonal weather patterns  

 

 

C.  27 OCTOBER 2012 TSUNAMI EFFECT  

On 27 October 2012, tsunami waves from an earthquake near Canada hit the Hawaiian 

Islands with 5 foot high waves reported at Kahului Harbor. No water flowed up to Stable 

Road nor did tsunami waves surge onto oceanfront properties at the project or updrift 
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and downdrift beaches. The wave run-up on beaches was comparable to typical large 

surf and astronomical high tides.  

1.  Short-Term Effect - 27 October 2012 Tsunami 

Photos 12 and 13 of the project beach indicate no substantial change of beach sand 

volume or beach width from approximately 3 weeks pre-tsunami to immediately post-

tsunami. During this pre-tsunami interval between photos, there was some natural 

beach accretion from north Pacific waves. 

Photos 14 and 15 of the downdrift beach indicate some increase of beach sand volume 

from approximately 3 weeks pre-tsunami to immediately post-tsunami as evidenced by 

more burial of the seawall. During this pre-tsunami interval between photos, there was 

some natural beach accretion from seasonal north Pacific waves. 

Photos 16 and 17 of the downdrift beach cove indicate some decrease of beach sand 

volume from approximately 3 weeks pre-tsunami to immediately post-tsunami as 

evidenced by slightly more exposed rocks most likely due to north Pacific waves which 

can cause beach loss there this time of year. 

There was no noticeable change to beach widths or water line locations and no land 

loss or damage by the tsunami.  

2.  Long-Term Effect - 27 October 2012 Tsunami 

To date, there has been no post-tsunami instrument survey data collection and 

assessment since the October tsunami. The absence of any seasonally inconsistent 

short-term changes in beach width or beach sand volume at the monitored beaches 

(updrift, downdrift and project) suggests that there will be no long-term changes that can 

be attributed to this event. Confirmation of this finding relies on the upcoming survey, 

but confirmation would be consistent with the monitoring data from the previous and 

larger tsunami. 

3.  Summary - 27 October 2012 Tsunami 
 
     Project and Updrift Beaches - Tsunami Effect 
 

 Short-term and long-term 

 No significant effect 

  

     Downdrift Beaches - Tsunami effect 
 

     Short-term and long-term 

 No significant effect 
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        Photo 12 - Pre-Tsunami Project Beach Profile, 3 October 2012 

         
        Photo 13 - Immediate Post-Tsunami Project Beach Profile, 27 October 2012 
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        Photo 14 - Pre-Tsunami Downdrift Beach Profile, 3 October 2012 

         
        Photo 15 - Immediate Post-Tsunami Downdrift Beach Profile, 27 October 2012 
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        Photo 16 - Pre-Tsunami Downdrift Beach Cove Profile, 3 October 2012 

         
        Photo 17 - Immediate Post-tsunami Downdrift Beach Cove Profile, 27 October ‘12 
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E.  CONCLUSION 
 

1. Tsunami Effect - Short-Term 
 
The beach erosion monitoring data collected from photographic surveys before 
and after each of the two tsunamis indicates there is no significant, short-term 
tsunami effect to the project beach or to updrift and downdrift beaches because: 
 

a. 11 March 2011 Tsunami  
 
 Short-term reduction of beach sand volume at all beaches monitored did 

not inflate data values used for positive performance assessment for any 
area. 

 
 There were similar short-term reductions of beach sand volume and no 

noticeable change to beach width at the project beach plus at updrift and 
downdrift beaches.  

 
b. 27 October 2012 Tsunami 

 
 There was no significant short-term effect at the project beach or at 

updrift and downdrift beaches from this tsunami with no-significant wave 
surge other than that typical when large waves and high tide. 
 

 Tsunami waves had no more surge than typical large waves and high 
astronomical tides. 

 
 2.   Tsunami Effect – Long-Term 
 

 The two tsunami events left no identifiable signature in quarterly 
instrument monitoring data. 
 

 The duration of each tsunami event was very short relative to the 
monitoring period. While the activity of tsunami waves may be rare and 
dramatic, very little short-term and no long-term effect from these 
events was observed. Compared to the cumulative effect of several 
seasons with variable wind and wave strength, as well as tidal cycles, 
the tsunami waves appear to have exerted very little influence overall, if 
any, to shape and effect at the monitored beaches long-term.  
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 It is unlikely that the two tsunami events resulted in any long-term mis-
estimation of effectiveness in the SSBN Evaluation Project in meeting 
its stated goals. Further, the monitoring suggest that if anything, the 
short- term post-tsunami data would lead to an underestimation of the 
effectiveness of the project.  
 

 



Final Environmental Assessment – Stable Road Groins Replacement Project 
 

APPENDIX - 9.5     Comments and Responses to Draft Environmental Assessment  
 
 





STABLE  ROAD  BEACH  RESTORATION  FOUNDATION,  INC. 

584 A   STABLE  ROAD                PAIA                HI                96779 
 

15 December 2012 
 

Mr. Gary Gill 

Acting Director 

Office of Environmental Quality Control 

Department of Health 

State of Hawaii 

235 South Beretania Street, Suite 702 

Honolulu, HI 96813 

 

Re: Stable Road Groins Replacement Project  

 

Dear Mr. Gill,  

 

I am in receipt of your 15 November 2012 comments letter to the Draft 

Environmental Assessment (DEA) for the referenced project. In accordance with 

Hawaii Administrative Rules 11-200, I am responding to your comments as 

follows.   

 

1. Incomplete sentence, page 3 - Sentence completed.  

 

2. First and last bullet points, page 3 - Revised. 

 

3. Uniformity and coordination of coastal protection - Agreed and good 

suggestion. The Proposed Action is similar to and consistent with other rock 

groins located downdrift of the project beach, and which have existed for more 

than 72 years. Some of the downdrift groins have been modified into a 

revetment and have fallen in disrepair.  The Applicant has encouraged 

downdrift residents to consider their own groin repair/replacement project 

which could provide uniformity/same methodology and coordinated approach 

for a linked and contiguous stretch of coastline with similar need and conditions 

based on the knowledge gained from the pilot SSBN Evaluation Project. 

 

4. Draft EA - Agreed. Mitigation measures proposed are to be followed as they 

were for the construction of the SSBN Evaluation Project by the same 

applicant. Additional mitigation measures have been added to the Final EA 



based on comments received by reviewing agencies. It is important to follow 

mitigation measures for project success and credibility.  

 

Thank you for your comments which have been included in the Final 

Environmental Assessment. 

 

Sincerely,  

 
 

Jeffrey A. Lundahl, President 

Stable Road Beach Restoration Foundation, Inc. 

 



STATE OF HAWAI’I
OFFICE OF ENVIRONMENTAL QUALITY CONTRIIl NOV 20 A 1 55

Department of Health
235 South Beretania Street, Suite 702

Honolulu, Hawaii 96813
Telephone (808) 586-4185
Facsimile (808) 586-4186

Email: oeqc@doh.hawaii.gov

November 15, 2012

Samuel J. Lemmo, Administrator
Office of Conservation and Coastal Land

Gary GiN, Acting Direc
Office of Environmen y C

SUBJECT: Draft Environmental Assessment (EA) for Conservation District Use
Application (CDUA) MA-3633 for the Stable Road Beach Groin Project
Located Upon Submerged Land Offshore of Sprecklesville, Maui, Makai of
TMK: (2) 3-8-002: 71, 74, 77, 78

The Office of Environmental Quality Control has reviewed the subject DEA you
submiffed for publication in the October 8, 2012 issue of The Environmental Notice, and
offer these comments:

1. The last sentence in the first paragraph of page 3 (p. 5 on Acrobat PDF) is not a
complete sentence as it is missing a word between the words significantly and
the beach.

2. The first bullet point of section on Environmental Consequences on page 3 (p. 5
on Acrobat PDF) is confusing. Deleting the “adverse impact” terms and leaving
in the four short-term, localized impacts is clearer. The same applies to the last
bullet point in this section on the same page.

3. The lack of uniformity with coastal protection approaches along the shoreline is a
major concern in this region. It appears there are different beach protection
designs along the area. The uniformity and coordination of coastal protection
approaches is important. Hopefully, the residents and relevant County and State
agencies with jurisdictional authority can resolve the beach erosion with a
comprehensive shoreline protection project that uses the same
methodology/coordinated approach for this area.

4. The draft EA was thorough and very informational. Our final comment is to
please follow all mitigation measures identified.

Thank you for the opportunity to comment on the subject document. Feel free to
contact Herman Tuiolosega at (808) 586-4185 for any questions.

NEIL ABERCROMBIE
GOVERNOR

TO:

FROM:

GARY L. GILL
- Er:El\’Eo ACTINGDIRECTOR
‘-I- °F P SERVATION

J.. IAL LANDS

OEPi.U LAHO &
NATJRAL RESOVRC$ePIY, please refer to:

S lATE OF HAWAiI File.





MEMORANDUM

‘/‘fl

WILLIAM J. AILA, JR.
CHAIRPERSON

I3OARD OF LAND AND NATURAL RESOURCES
COMMISSION ON WATER RESOURCE MANAGEMENI

PAUL J. CONRY
IN IERIM FIRST DEPU PY

L. WILLIAM RE TAM
A . DEPUTY DIRECTOR- WATER

AQUATIC RESOURCES

3
SOA1 lEO AND OCEAN RECREATION

1012 OCT 2b I RUREAUOE CONVEYANCES
COMMISSION ON WATER RESOURCE MANAGEMENI

CONSERVATION AND COASTAL LANDS
CONSERVATION AND RESOTIRCES ENFORCEMENT

ENGINEERING
CORES CR1’ AND WILDLIFE
HISTORIC PRESERVATION

SAl IOOLASVE ISLAND RESERVE CI)MMISSION
I AND

STATE PARKS

Cr

Attached please find CDUA MA-3633, a CD of the draft Environmental Assessment and our notice to the
applicant. We would appreciate your agency’s review and comment on this application. If no response is
received by the suspense date, we will assume there are no comments. The suspense date starts from the
date stamp. Please contact Tiger Mills at (808) 587-0382 should you have any questions on this matter.

( )/omments Attached
(cj5 No Comments

( ) No Objections

NEIL ABERCROMBIE
GOVERNOR OE HAWAII

EOE,’ED

lAU STATE OF HAWAII
G-F LA? .DP.ARTMENT OF LAND AND NATURAL RESOURCES

. :‘r1l r. S
OFFICE OF CONSERVATION AD COASTAL LANDS

POST OFFICE BOX 621 -

HONOLULU, HAWAII 96809

REF:OCCL:TM

TO:

FROM:

CDUA: MA-3633
Acceptance Date: September 17, 2012

180-Day Expiration Date: March 16, 2013
SUSPENSE DATE: 21 Days from stamped date:

SEP 2 1 2012

State Agencies Maui County

_____

DLNR-Aquatic Resources

_____

Department of Planning

_____

DLNR- Boating &Ocean Recreation

vDLNR-Resource Enforcement Federal Agencies

_____

Office of Hawaiian Affairs Oceanic Atmospheric Administration

DOH-Environmental P’anning Office

_____

Dept. of the Army

Samuel J. Lemmo, Admlnlstrator
Office of Conservation and Coastal Lands

SUBJECT: REQUEST FOR COMMENTS
Conservation District Use Application (CDUA) MA-3633
Stable Road Beach Groins Project

APPLICANT: Stable Road Beach Restoration Foundation, Inc.
LOCATION: Submerged land offshore of Sprecklesville, Maui
TMK: Makai of(2) 3-8-002:7 1, 74, 77 & 78

.‘ PUBLIC HEARiNG: Yes

—



STABLE  ROAD  BEACH  RESTORATION  FOUNDATION,  INC. 

584 A   STABLE  ROAD                PAIA                HI                96779 
 

15 December 2012 
 

Mr. Daniel Ornellas 

Land Division  

Department of Land & Natural Resources 

State of Hawai130 Mahalani Street 

Wailuku, HI 96793 

 

Re: Stable Road Groins Replacement Project  

 

Dear Mr. Ornellas,  

 

I am in receipt of your 7 October 2012 comment letter to the Draft Environmental 

Assessment (DEA) for the referenced project. In accordance with Hawaii 

Administrative Rules 11-200, I am responding to your comments as follows:   

 

1. Lateral beach access corridor during period of high water and high rate of 

erosion - The intent of the Proposed Action is to reduce the rate of beach 

erosion and prevent land loss in order to preserve beach use and lateral beach 

access. The SSBN Evaluation Project accomplished these objectives, and it is 

reliably predicted the replacement groin field will do the same.  

 

As you are aware, during the late summer there is beach sand loss due to trade 

wind caused erosion, and the area immediately downdrift of the east center 

groin experienced the highest rate of sand loss in 2012. During 2011, this area 

did had less sand loss when it had a taller groin seaward end which was angled 

further west in the water. The initial groin seaward end section later became 

deflated and replaced with a smaller geotube section. It is anticipated the 

replacement rock groin of the same height and orientation as the initially 

installed geotube groin will result in less erosion and sand loss at this location 

as occurred in 2011. 

 

Lateral beach access mitigation for the Proposed Action includes building sand 

ramps from excavated/dredged sand at the landward edge of the beach (see 

Figure 12, Section 3.2.1.a and Figure 14, Section 3.2.1.b) to facilitate and 

maintain lateral beach access along the shoreline where high water and high 

erosion access needs to be.  



 

Additional lateral beach access provisions including maintaining safe and viable 

access during construction plus placing flat groin rock at the landward ends of 

replacement groins in a stair step manner in case there is unusual beach loss 

from seasonal erosion are included in Section 3.2.3.c. 

 

Thank you for your comments which have been included in the Final 

     Environmental Assessment. 

 

     Sincerely,  

     
 

     Jeffrey A. Lundahl, President 

     Stable Road Beach Restoration Foundation, Inc. 

 







STABLE  ROAD  BEACH  RESTORATION  FOUNDATION,  INC. 

584 A   STABLE  ROAD                PAIA                HI                96779 
 

15 December 2012 
 

Mr. Skippy Hau 

Aquatic Biologist 

Division of Aquatic Resources 

Department of Land & Natural Resources 

State of Hawai130 Mahalani Street 

Wailuku, HI 96793 

 

Re: Stable Road Groins Replacement Project  

 

Dear Mr. Hau,  

 

I am in receipt of your 5 November 2012 comment letter to the Draft 

Environmental Assessment (DEA) for the referenced project. In accordance with 

Hawaii Administrative Rules 11-200, I am responding to your comments as 

follows:   

 

1. Monitoring period - The intent of the SSBN Evaluation Project was to evaluate 

from pre- and post-construction environmental monitoring data to make a 

finding if the temporary groins created any adverse effects.  

 

One year after the project completion, it was concluded by the project’s 

environmental scientists based on several data collections and monitoring 

assessments, there was no change of pre-construction conditions relating to 

water quality and benthic habitat. It was clear the temporary groins had no 

effect on water quality and benthic habitat, and the most probable time for an 

effect would be immediately after completion of the project due to construction 

disturbance. Post-construction monitoring data was collected and assessed 

immediately post-construction plus three, six and twelve months later for 

assessment. This is detailed in Appendix 9.1. 

 

Beach erosion monitoring data was collected and assessed for two years when 

the EA was prepared, and the Final EA has been updated to include more recent 

beach erosion monitoring data with a two and one half year assessment (see 

Section 1.7.5). The data and assessments indicate a continuing trend of gain for 



beach sand volume within and outside the project area with beach sand volume 

amounts greater than pre-construction.  

 

A USACE document states “groins initially interrupt the longshore transport of 

littoral drift…When a well-designed groin field fills to capacity with sand, 

longshore sand transport continues at about the same rate as before the groins 

were built, and a stable beach is maintained.” This has been demonstrated, and 

the groin field has proven to be well designed and allowing longshore sand 

transport.  

 

The SSBN Evaluation Project is a site specific, full scale model of the proposed 

project, which results in reliably predictable information for a future similar 

project. The two and one-half year monitoring data indicates the project groin 

field functions as intended to reduce the annual erosion rate, stop land loss and 

not adversely affect downdrift beaches. The project’s groin field has been full 

of sand seasonally (see Cover photo), and the installation of replacement groins 

is scheduled to occur when the project beach is full or will be full of sand to not 

adversely affect longshore sand transport to downdrift beaches (see Section 

5.2.2.b). The long-term adverse effect of the downdrift seawall to downdrift 

beach erosion is documented; whereas, beach sand will continue to be 

transported longshore from updrift beaches, including the project beach, to  

 downdrift beaches after the replacement groins are installed.  

 

 Additional monitoring will not provide more information to support the finding  

 the temporary groins did not create any adverse effects. 

 

The environmental monitoring methods and pre- and post-construction 

performance assessments criteria/metrics were reviewed, augmented and 

approved by several project professionals and representatives of Federal and 

State environmental agencies including DAR prior to monitoring. Data was 

collected and assessed by the project professionals using the approved methods 

with comparison to the project’s Performance Criteria and Metrics for an 

analytical, objective and balanced approach. 

  

2.  Offshore sand dredging/pumping volume  - Although the SSBN Evaluation  

 Project fell short of its goal to fill the temporary groin field with offshore sand  

 by about 50%, groin field tops at the beach were immediately removed to  

 reduce their height and groin field capacity by 50%, which will be similar to the    

 those of the replacement groin field. Any short-coming of initial sand  

 nourishment has been offset by a significant natural gain of beach sand volume.  



3. Offshore dredge site -The offshore sand dredge site was monitored during and 

after construction per the approved monitoring plan with results sent to County 

of Maui and State of Hawaii as public record. See EA Appendix 9, Section 2.2, 

page 17 for a summary of Benthic Habitat monitoring, which included the 

offshore area. No species were observed inhabiting the offshore sand sites. 

More detailed data and assessments were routinely provided periodically to 

State agencies before this summary report.  

 

4. Turtle nests – It was reported the turtle nest found at the project beach in 2010 

was Hawksbill. The SSBN Evaluation Project does not take credit for the turtle 

nest, but it did take credit for creating a viable nesting site where there was 

none at least a few years prior to the SSBN Evaluation Project. 

 

A Best management Practice has been added to the Final EA to avoid conflict 

with nesting turtles (see Section 3.2.3.e). Thank you. 

 

5. Insufficient information - The monitoring data is sufficient (see response 1) as it 

is revealing of the positive change to the project beach with a significant 

reduction of beach and land erosion with no significant change to natural beach 

processes affecting nearby beaches because of the temporary groins, which are 

reliably predicted to perform similarly when replacement rock groins.  

 

Thank you for your comments which have been included in the Final 

Environmental Assessment. 

 

Sincerely,  

 
 

Jeffrey A. Lundahl, President 

Stable Road Beach Restoration Foundation, Inc. 
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STABLE  ROAD  BEACH  RESTORATION  FOUNDATION,  INC. 

584 A   STABLE  ROAD                PAIA                HI                96779 
 

15 December 2012 
 

Ms. Aydee Zielke 

Scientist (Ocean Associates Inc. Contractor) 

National Marine Fisheries Service 

Pacific Islands Regional Office, Habitat Conservation Division 

National Oceanic and Atmospheric Administration 

U. S. Department of Commerce 

1601 Kapiolani Blvd., Suite 1110 

Honolulu, HI 96814-4700 

 

Re: Stable Road Groins Replacement Project  

 

Dear MS. Zielke,  

 

I am in receipt of your 12 November 2012 comments letter to the Draft 

Environmental Assessment (DEA) for the referenced project. In accordance with 

Hawaii Administrative Rules 11-200, I am responding to your comments as 

follows:   

 

EFH may not be adversely affected by project - A project goal is avoidance of 

adverse impacts to corals and other benthic biota in order to not adversely affect 

reefs. Best Management Practices Section 3.2.3.f  is added to the Final EA in order 

to provide control measures to minimize or avoid such impacts.  

 

Address potential impacts to nearby beaches - See following item 8. 

 

1. Minimize hard structures as much as practical - The use of groins as sand 

retention devices was selected for the Proposed Action after careful 

consideration of Alternatives for the reasons outlined in the EA (see Section 

3.2). The Draft EA references and includes both three and four groin designs, 

and for the final design to be determined during the 2012 summer. Based on 

exploration during the 2012 spring of only three functioning groins, it was 

determined by the Project’s Coastal Engineer that four groins are required for 

the Project Need based on the short length of groins relative to the beach length 

(see Section 3.2.1). 



2. Use soft approaches in lieu of or in combination with - Alternatives with soft 

approaches in lieu of groins were considered for the SSBN Evaluation Project. 

Without groins, the shoreline vegetation was lost when the beach and land 

eroded prior to the SSBN Evaluation Project (see Section 1.4). A soft approach 

combined with groins was implemented as much as possible during the SSBN 

Evaluation Project with planting of shoreline/dune landscaping using native 

vegetation. The groins of the pilot SSBN Evaluation Project were able to 

protect the beach and land from eroding and thus protect the shoreline 

vegetation as natural beach habitat by preserving the beach as a buffer to wave 

run-up; therefore, native vegetation at the shoreline is reliably anticipated to be 

protected and preserved as a result of the Proposed Action (see Section 1.7.5). 

 

3. Conduct work not at peak coral spawning times - Summer is the coral spawning 

time when warmer water plus the spawning time for several other biota for reef 

renewal. The Proposed Action is scheduled for spring, late summer, fall or 

winter implementation and not during the summer (see Section 2.3). 

 

4. Conduct in- or near-water work at low tides and appropriate weather - This is 

included as part of the Project’s Best Management Practices (see 3.2.3.a). 

 

5. Avoid heavy machinery on beach as much as practical to avoid soil compaction 

- It is in the Applicant’s interest to minimize construction duration as well. The 

machinery to be used on the Project Beach includes a track excavator and a 

rubber tire loader. Due to the granular nature of sand, sand requires vibratory 

plate or ramming type compactors for effective compaction, both of which exert 

dynamic vibratory or ramming forces to the soil. The machinery to be used has 

minimal vibratory and no ramming effects to produce no significant 

compaction, especially below upper soil levels. 

 

6. Use silt curtains/sediment control devices and monitor turbidity - This is 

included as part of the Project’s Best Management Practices (see 3.2.3.a) and 

Appendix 9.3. 

 

7. Develop maintenance and de-commissioning plans - This will be developed by 

the DLNR, Land Division based on standard provisions as part of the easement 

document. 

 

8. Address potential long-term impacts to nearby beaches - Environmental 

monitoring of the SSBN Evaluation Project included extensive data collection 

and performance assessment pre-, during and post-construction for water 



quality, benthic habitat and beach erosion outside the Project Area at updrift 

and downdrift areas. After one year of monitoring, it was evident there were no 

change of conditions outside the Project Area for these factors, except for 

dynamic beach erosion downdrift at one beach (see Appendix 9.1).  The most 

recent beach erosion survey data indicate within and outside project area 

beaches have more beach sand volume than before the SSBN project (see 

Figures 5 and 6, Section 1.7.5 of Final EA). Whether this initial downdrift 

beach erosion was attributed to the project or other factors was evaluated, and 

beach erosion was monitored for another year and half when it was concluded 

the downdrift beach erosion was similar to historic conditions and not attributed 

to the project but to other causes (see Appendix 9.2). Environmental 

Consequences and Mitigation Measures Section 5. 2.2.b addresses potential 

long-term beach impact to nearby beaches based on Appendix 9.2 and Section 

1.75. 

 

Permanent Fill - There is no fill involved. 

 

Thank you for your comments which have been included in the Final 

Environmental Assessment. 

 

Sincerely,  

 
 

Jeffrey A. Lundahl, President 

Stable Road Beach Restoration Foundation, Inc. 

 



 
From: Aydee Zielke <aydee.zielke@noaa.gov> 
To: kimberly.mills@hawaii.gov, 
Cc: nmfs.pir.hcd.efh.consult@noaa.gov, Donald Hubner <donald.hubner@noaa.gov> 
Date: 10/12/2012 02:39 PM 
Subject: EFH Comments for Stable Road Beach Groins Replacement Project Draft EA 

 
 
 

 

Aloha Friday! 
 
The NOAA, National Marine Fisheries Service, Habitat Conservation Division (NMFS) has 
reviewed the Draft Environmental Assessment (draft EA) for the Stable Road Beach 
Groins Replacement Project located between Kanaha Beach Park to the west and 
Kahului Airport to the east on Maui’s North Shore as pursuant to the Magnuson-Stevens 
Fisheries Conservation and Management Act; Essential Fish Habitat (EFH). This email is 
an EFH pre-consultation. 
 
The draft EA mentions several alternatives for beach erosion control. After eliminating 
alternatives that do not meet the Need for and Purpose of the Action, the following 
options stand;  
1. Proposed Action - Replace existing four (4) geotube groins with more permanent 
three (3) or four (4) rock groins;  
2. No Action.  
3. Replace Existing Geotube Groins with Rock Groins and Possibly beach renourishment.  
 
EFH has a history of being compromised in this area due to seven decades of sand 
mining for the 'updrift Paia Lime Kiln' and beach erosion issues. From what NMFS 
gathers, EFH habitat in and near the project site is described as sandy shores with beds 
of macro-algae reaching as much as 85% cover, but more commonly, not exceeding 
50% cover. Beds of zooanthids (colonial sea anemones) are common. Occasionally, 
stable substrate such as reef rock or large rocks provide habitat for corals, macro-algae 
and invertebrates. Corals are present but more abundant offshore than nearshore. In 
addition, the reef and lagoon water quality of the project area is described as being low 
in species richness, density, biomass and diversity of fish observed in the lagoon or 
reef. The reef does have greater than average cover and diversity of macro-algae coral. 
The reef appears to be relatively healthy due to the dynamic flow of open ocean water. 
 
EFH may not be adversely affected by the project, as long as corals and other benthic 
biota are avoided. Beaches adjacent to the drift may be indirectly impacted from the 
project, causing decreased beach material and associated benthic impacts due to the 
groins affects on long shore drift. Perhaps the potential impacts to nearby beaches 
could also be addressed in the EA? Please review the following comments for 
consideration as the proposed project moves forward; 
1. Minimize the amount of hard structures as much as practicable. Explore the possibility 
of using the minimal amount if groins. 



2. Use soft approaches in lieu of or in combination with hard shoreline stabilization and 
modifications when possible. Preserve, enhance, or/and create native vegetation in 
order to provide natural beach habitat. 
3. Conduct work that has the potential to impact marine water quality outside of known 
peak spawning times for corals that occur in or near the project area (see attached). 
4. Conduct work, that must take place in or near the water, during periods of low tide 
and appropriate weather.  
5. Avoid heavy machinery on the beach as much as practicable to minimize soil 
compaction. 
6. Use silt curtains and other sediment control devices to avoid uncontrolled discharge 
into the ocean. Monitor turbidity during operations, and cease operations if turbidity 
exceeds predetermined threshold levels until threshold levels return. 
7. Develop a maintenance and decommissioning plan for the life of the groins to plan 
ahead for the inevitable.  
The draft EA cumulative impacts section is a bit short and only focuses on the project 
footprint. Perhaps the potential long term impacts to nearby beaches should also be 
addressed in this section? In addition, please be aware that if the project moves 
forward and fill in waters of the U.S. occurs, the Clean Water Act may be triggered by 
USACE permitting. Compensatory mitigation may be required for permanent fill in 
waters of the U.S. In addition, if EFH resources cannot be avoided and therefore are 
adversely affected by the project actions, the lead agency many be held responsible for 
offsetting effects to EFH.  

Thank you for the opportunity to comment. Please do not hesitate to contact NMFS 
should you have further questions or comments.  
 
Mahalo, 
Aydee Zielke 
808-944-2146 
aydee.zielke@noaa.gov 
Scientist (Ocean Associates Inc. Contractor) 
NOAA, National Marine Fisheries Service 
Pacific Islands Regional Office, Habitat Conservation Division[attachment "Hawaiian 
Coral Spawning Events.pdf" deleted by Kimberly Mills/DLNR/StateHiUS] 

 

mailto:aydee.zielke@noaa.gov


STABLE  ROAD  BEACH  RESTORATION  FOUNDATION,  INC. 

584 A   STABLE  ROAD                PAIA                HI                96779 
 

15 December 2012 
 

Ms. Alecia VanAtta 

Assistant Regional Administrator for Protected Resources 

National Marine Fisheries Service, Pacific Islands Regional Office  

National Oceanic and Atmospheric Administration 

U. S. Department of Commerce 

1601 Kapiolani Blvd., Suite 1110, Honolulu, HI 96814-4700 

 

Re: Stable Road Groins Replacement Project  

 

Dear Ms. VanAtta,  

 

I am in receipt of your 6 November 2012 comments letter to the Draft 

Environmental Assessment (DEA) for the referenced project. In accordance with 

Hawaii Administrative Rules 11-200, I am responding to your comments as 

follows.   

 

1. Humpback Whales - Added Sections 4.4.3.a and 5.4.3.a. 

2. Green Sea Turtles - Added Sections 4.4.3.b and 5.4.3.b. 

3. Hawksbill Turtles - Added Sections 4.4.3.c and 5.4.3.c. 

4. Hawaiian Monk Seal - Added Sections 4.4.3.d and 5.4.3.d. 

5. Protected Marine Species Mitigation Measures - Added Section 3.2.3.e. 

6. Best Management Practices - Added Section 3.2.3.e, plus recommended BMP’s 

“a, g, h and i” were addressed and augmented in Section 3.2.3.a and BMP “f” in 

Section 3.2.3.b . 

 

These items and your comments have been included in the Final Environmental 

Assessment. 

 

Sincerely,  

 
 

Jeffrey A. Lundahl, President 

Stable Road Beach Restoration Foundation, Inc. 
 



U.S. DEPARTMENT OF COMMERCE
‘ç National Oceanic and Atmospheric Administration

____

‘ NATIONAL MARINE FISHERIES SERVICE
Pacific Islands Regional Office
1601 Kapiolani Blvd., Suite 1110
Honolulu, Hawaii 96814-4700
(808) 944-2200 • Fax (808) 973-2941

NOV 062012

Ms. Kimberly K. Tiger Mills
Department of Land and Natural Resources
Office of Conservation and Coastal Lands
1151 Punchbowl Street, Room 131
Honolulu, HI 96089-0621 .-.

Dear Ms Tiger Mills

The National Marine Fisheries Service (NMFS) Pacific Islands Region’s Protected Rource
Division (PRD) provides the following comments about how the Stable Road Beach Groins
Replacement Project may affect four marine species protected under the Endangered Species Act
(ESA) that frequent the area in question. The four species are the endangered humpback whale
(Megaptera novaeangliae), the threatened green sea turtle (Chelonia mydas), the endangered
hawksbill sea turtle (Eretmochelys imbricate), and the endangered Hawaiian monk seal
(Monachus schauinslandi).

Should the replacement of the beach groins occur during months when humpback whales are in
residency, potential impacts could occur from the noise of construction to the whales as they
breed, give birth, and nurture their young in waters near the project area, and should be
addressed in the Draft Environmental Assessment (DEA). Humpback whales typically arrive in
the Hawaiian Islands as early as October and may stay as late as May or early June.

Green sea turtles are frequently found in nearshore waters of Hawai ‘i and can reside within the
project area. Impacts from noise are not usually a concern due to the turtles’ limited hearing
capabilities, however, they could be affected by siltation from construction operations which
may affect foraging on algae near the project.

Hawksbill turtles may also be found near the project area, however they are not common. The
DEA states that hawksbill turtles have recently nested on the beach at the project site (DEA pg.
59); however, impacts to nesting turtles from the construction of the groins are not addressed in
the DEA. Mitigation measures to avoid impacts to hawksbill turtle nesting sites should be
discussed with the U.S. Fish and Wildlife Service’s staff (contact Joy Browning of USFWS at
Joy Browning@fws.gov; (808) 702-9429).

The Hawaiian monk seal is known to occur on the island of Maui and their numbers have
recently been increasing within the Main Hawaiian Islands. Monk seals may forage for food
near the project site or may haul out on shoreline areas, and could be affected by the noise of
construction.

To reduce the potential for impacts to protected marine species, we recommend the following
mitigating measures be incorporated into the project:



Best Management Practices
National Oceanic and Atmospheric Administration, National Marine Fisheries Service

Pacific Islands Regional Office, Protected Resources Division

The National Marine Fisheries Service, Pacific Islands Regional Office recommends that the
following measures, as appropriate and germane to specific projects, be incorporated into
projects to minimize impacts on protected resources:

a. Turbidity and siltation from project-related work should be minimized and contained to
within the vicinity of the site through the appropriate use of effective silt containment
devices and the curtailment of work during adverse tidal and weather conditions.

b. Any construction-related debris that may pose an entanglement hazard to marine
protected species must be removed from the project site if not actively being used andlor
at the conclusion of the construction work.

c. All project-related materials and equipment placed in the water should be free of
pollutants.

d. No project-related materials (fill, revetment rock, pipe, etc.) should be stockpiled in the
water (intertidal zones, reef flats, stream channels, etc.)

e. No contamination (trash or debris disposal, alien species introductions etc.) of marine
(reef flats, lagoons, open ocean, etc.) environments adjacent to the project site should
result from project-related activities.

f. Fueling of project-related vehicles and equipment should take place away from the water.
A contingency plan to control the accidental spills of petroleum products at the
construction site should be developed. Absorbent pads, containment booms and skimmers
will be stored on-site to facilitate the cleanup of petroleum spills.

g. Underlayer fills will be protected from erosion with core-bc units (or stones) as soon
after placement as practicable.

h. Attempts must be made to prevent discharge of dredged material into the marine
environment during the transporting and off-loading of dredged material.

i. Return flow of or run-off from dredged material stored at inland dewatering or storage
sites must be prevented.



STABLE  ROAD  BEACH  RESTORATION  FOUNDATION,  INC. 

584 A   STABLE  ROAD                PAIA                HI                96779 
 

15 December 2012 
 

Mr. Clayton I. Yoshida, AICP 

Planning Program Administrator 

Department of Planning 

County of Maui 

250 High Street 

Wailuku, HI 96793 

 

Re: Stable Road Groins Replacement Project  

 

Dear Mr. Yoshida,  

 

I am in receipt of your 1 November 2012 comments letter to the Draft 

Environmental Assessment (DEA) for the referenced project. In accordance with 

Hawaii Administrative Rules 11-200, I am responding to your comments as 

follows:   

 

1-3.  Project scope, groin use and potential impact - There is agreement with your   

         comments.  

 

4.  Regular beach nourishment with offshore sand - This Alternative was 

 thoroughly considered in the Draft EA (see Section 3.5.4). As you are aware,  

 the SSBN Evaluation Project dredged and pumped sand from offshore sites, so  

 the Applicant has experience and knowledge gained from this or a similar  

 process. It is a costly endeavor when there are no other participants and no other  

 funds available, and it is a difficult process in Maui’s north shore environment  

 with wind and waves. The Alternative was eliminated from further  

 consideration since it is primarily not financially feasible nor sustainable   

 in the long-term.  

 

 Data from the two and one half years of seasonal data gathering using beach  

 profile surveys and assessments from calculations of beach sand volume  

 indicates that regular beach nourishment is not necessary. The project beach has  

 demonstrated for a long time it gains sand volume during the fall and winter  

 seasons by natural accretion when light trade winds and large north Pacific  

 waves occur. Prior to temporary groin field of the SSBN Evaluation Project, the  



 naturally accreted sand left the project beach during the following spring and  

 summer seasons when high trade winds and high tides resulted in significant  

 beach erosion and sand volume loss some years with an annual net reduction of  

 beach sand volume. After the temporary groin field installation, the rate of  

 seasonal beach sand loss was significantly reduced to the extent that overall the  

 project beach has experienced an annual net gain of beach sand volume. This  

 indicates the groin field has accomplished the project objectives, and the project  

 beach is self-sustaining with a groin field and without the need for regular  

 beach nourishment using offshore sand. 

 

5.  Seawalls and revetments - This Alternative was also eliminated from further   

     consideration in the EA for the reasons you mention (see Section 3.5.6). 

 

6.  Proposed Erosion Control – There is agreement with your comments and  

     recommendation of the Proposed Action as an important erosion control option. 

 

7.  Special Management Area Assessment Application - The Application will be  

     submitted to the your Department. 

 

Thank you for your comments, which have been considered and included in the 

Final Environmental Assessment. 

 

Sincerely,  

 
 

Jeffrey A. Lundahl, President 

Stable Road Beach Restoration Foundation, Inc. 

 



ALAN M. ARAKAWA
Mayor

WILLIAM R. SPENCE
Director

MICHELE CHOUTEAU McLEAN tSfl(4

Deputy Director

COUNTY OF MAUI

DEPARTMENT OF PLANNINGZ11ZNOV -S A 01

November 1 2012 ‘-S

Ms. Tiger Mills
Department of Land and Natural Resources
Office of Conservation and Coastal Lands
PC Box 621
Honolulu, Hawaii 96809

Dear Ms. Mills:

SUBJECT: REQUEST FOR COMMENT ON THE DRAFT ENVIRONMENTAL
ASSESSMENT (EA) AND THE CONSERVATION DISTRICT USE
APPLICATION (CDUA) MA-3633 FOR THE STABLE ROAD
PERMANENT BEACH GROINS PROPOSED TO BE LOCATED AT
STABLE ROAD, PAIA, MAUI HAWAII; TMK(S): (2) 3-8-002:071,
(2) 3-8-002:077, (2) 3-8-002:074, (2) 3-8-002:078 (RFC 201210149)

Thank you for the opportunity to comment on the Conservation District Use Application
and the Draft EA for the Stable Road permanent groins received on September 25, 2012. At
this time, the Department of Planning (Department) has the following comments to offer:

1. The Department understands that the project scope of work is to replace four (4)
existing, temporary, geotextile groins with three (3) or four (4) rock groins in the
same general location and of the same scale as the existing groins.

2. In general, the Department finds groins to be preferable to sea walls and other
shoreline hardening methods. The proposed groins, unlike vertical sea-walls or
revetments, tend to trap sand. Wider beaches, in turn, provide homeowners
some degree of protection from coastal hazards.

3. In this location, the potential impact of the proposed permanent groins has been
studied for roughly 2.5 years through the deployment of the temporary geotextile
groins. The temporary groins, installed in 2010, seem to be capturing and
retaining sand, while adjacent beaches seem largely unaffected at this time.

4. To further ensure that enough sediment is available for the fronting and adjacent
beaches, the Department recommends that the Applicant be required to
supplement the proposed permanent groins with a regular beach nourishment
program using offshore sand.

250 SOUTH HIGH STREET, WAILUKU, MAUI, HAWAII 96793
MAIN LINE (808) 270-7735; FACSIMILE (808) 270-7634

CURRENT DIVISION (808) 270-8205; LONG RANGE DIVISION (808) 270-7214; ZONING DIVISION (808) 270-7253



Ms. Tiger Mills
November 1,2012
Page 2

5. In most instances, shoreline hardening, specifically construction of vertical
seawalls and revetments, causes rapid and total beach loss. Beaches are a
public resource and the Department feels very strongly about protecting Maui’s
beaches for the enjoyment of the public. The Department requests that vertical
seawalls or revetments be prohibited in this location; there may come a time
when potentially threatened structures have to be relocated out of harm’s way
because further shoreline hardening cannot be supported.

6. The Department is very interested in deploying groins at this location as an
alternative to seawalls and rock revetments to avoid a scenario where homes are
imminently threatened. From this project, the Department, with Department of
Land and Natural Resources Office of Conservation and Coastal Lands, can
monitor the effectiveness of using groins, in order to preserve the sandy
shoreline and to protect the structures. If an alternative of shoreline hardening by
seawalls or revetments is allowed in this location, the hardening will not be
reversed, resulting in a permanent, negative impact to the shoreline and existing
beach environment. Thus, the Department recommends the proposed
alternative as an important erosion control option for threatened property to
study, understand, and potentially further replicate in the future along Maui’s
shoreline.

7. The project will be conducted in both the State Conservation District makai of the
high wash of waves and within the County jurisdiction, mauka of the high wash of
waves, as part of the Special Management Area. As such, besides the CDUA,
the Applicant will be required to submit a Special Management Area (SMA)
Assessment Application for the proposed project and the County reserves the
right to further condition the project with Best Management Practices and other
protective measures as appropriate. The SMA Assessment application is
available through the following link:
http://www.co.maui.hi.us/documents/1 7/11 1!SMAAssessmentA 7-1 1 WEB.PDF.

Thank you. If you have any questions or need more information, please contact
Staff Planner Anna Benesovska at anna.benesovska@mauicounty.gov or at (808) 463-3867.

Sincerely,

CLAYTON I. Y HIDA, AICP
Planning Program Administrator

for WILLIAM SPENCE
Planning Director



,

Ms. Tiger MiBs
November 1,2012
Page 3

xc: Michele Chouteau McLean, Deputy Planning Director (PDF)
Rob Parsons, Environmental Coordinator, Office of the Mayor
Aaron H. Shinmoto, PE, Planning Program Administrator (PDF)
Anna Benesovska, Staff Planner (PDF)
James A. Buika, Coastal Resource Planner (PDF)
Tara M. Owens, Coastal Processes & Hazards Specialist, University of Hawaii Sea Grant (PDF)
Project File
General File

WRS:CIY:AB:rtt
K:\WP_DQCS\PLANNINQ\RFC\201 2\O1 49_StabeRoadBeach\comment.doc



STABLE  ROAD  BEACH  RESTORATION  FOUNDATION,  INC. 

584 A   STABLE  ROAD                PAIA                HI                96779 
 

15 December 2012 
 

Ms. Tara Owens  

Coastal Processes and Hazards Specialist 

Sea Grant College Program 

University of Hawaii  

2525 Correa Road, HIG Room 238 

Honolulu, HI 96822 

 

Re: Stable Road Groins Replacement Project  

 

Dear Tara,  

 

I am in receipt of your 5 November 2012 comments letter to the Draft 

Environmental Assessment (DEA) for the referenced project. In accordance with 

Hawaii Administrative Rules 11-200, I am responding to your comments as 

follows: 

 

Tsunami Effect - A Tsunami Effect Report is included in the Final EA as 

Appendix 9.4. The conclusions reached are: 1) there was a short-term reduction of 

beach sand volume at the project and downdrift beach; 2) there were no significant 

long-term tsunami effects to the project beach or nearby beaches which 

experienced beach sand volume loss during the subsequent season; and 3) there 

were no significant tsunami effect to the performance or performance assessments 

of the SSBN Evaluation Project. The recent 27 October 2012 tsunami was small 

with wave run-up at the project beach similar to when large waves and high tide. 

The 11 March 2011 tsunami was larger, and evident photographically is that it 

removed sand short-term from the project and immediate downdrift beaches. 

Perhaps it added beach width, but beach sand volume was noticeably reduced. 

Subsequently spring/summer beach erosion season started, when the beaches 

continued to lose beach sand volume. Overall during the project’s two and one half 

year monitoring period, the two tsunamis were minor and insignificant events 

compared to the cumulative effect of numerous daily and seasonal weather changes 

from tides, waves and wind. The recent tsunamis did not affect or contribute to the 

success of the SSBN Evaluation Project  

 

 



1. Future potential risk to downdrift properties   

 

a. Document Summary conclusion, page 3 - It has been revised per your 

comment. 

 

b. Program of beach nourishment using offshore sand - This Alternative was 

  thoroughly considered during the preparation of the Draft EA (see Section  

  3.5.4). As you are aware, the SSBN Evaluation Project dredged and pumped  

  sand from offshore sites, so the applicant has experience and knowledge  

  gained from this process. It is a very costly endeavor, especially when there  

  are no County, State, Federal or other funds available and when a small   

  group of homeowners bears the entire cost. It is not sustainable because it is  

  not financially feasible in the long-term. Response 4 below includes  

  requested estimated construction cost information.  

 

  It has been visually obvious for long time the project beach gains sand  

  volume during fall and winter seasons by natural accretion when light trade  

  winds and large north Pacific waves provide cross shore transport of  

  offshore sand. Prior to the installation of the temporary groin field of the  

  SSBN Evaluation Project, naturally accreted sand was lost from the project  

  beach during the subsequent spring and summer seasons when high trade  

  winds and high tides result in significant beach erosion and sand volume loss  

  with an annual net reduction of beach sand volume many years. After the  

  temporary groin field installation, the rate of seasonal beach erosion and  

  sand loss was significantly reduced to the extent that the groin field has been  

  full of sand seasonally and the project beach has experienced an increase of   

  beach sand volume. It has been visually evident that longshore sand  

  transport has occurred seasonally within and through the groin field. Once  

  the spring/summer season beach erosion starts, the project beach loses sand  

  volume to downdrift beaches and updrift beach sand flows in nearshore  

  water through the groin field. The project beach and the downdrift beach had  

  more beach sand volume than pre-groin field per the last survey data. 

 

  The annual increase of beach sand volume at the project beach indicates that  

  with a groin field as presently exists, the project beach has the ability to  

  be self-sustaining without beach nourishment using offshore sand. The  

  proposed project is scheduled to be constructed when the existing groin field  

  is full of sand or soon to be full of sand by natural accretion so as not to  

  adversely affect downdrift beaches. Therefore, initial and periodic beach  

  nourishment with offshore sand is not necessary. 



  Will the amount of naturally accreted sand vary from year to year? Most  

  likely. When the project beach is seasonally full of sand from fall and winter  

  natural accretion, there will be abundant sand to be lost in the spring and  

  summer to downdrift beaches by erosion with longshore sand transport from  

  and thorough the groin field. Conversely, when the project beach is not  

  seasonally full of naturally accreted sand, there will be less sand to be  

  transported longshore to benefit all beaches; and most likely the downdrift  

  beaches will also have less naturally accreted sand. Nourishing the project  

  beach with offshore sand in this case at the homeowners’ expense to make  

  up the deficient at downdrift beaches by increasing longshore sand transport  

  is not equitable. 

 

  The immediate downdrift properties have been highly modified with the  

  installation of revetments, seawalls and groins to protect from them from  

  coastal erosion since at least 1940 and most likely from 1925 when the  

  seawall was constructed. There is documented, long-term history of beach  

  loss in front of and immediately downdrift of the seawall. Most of the  

  beaches in front of the seawall have become lost, except where there are  

  rock groins. Per the U. H. Coastal Erosion Map for the Kanaha Area, the  

  downdrift area with rock groins has a significantly lower erosion rate than  

  the project beach and has increased beach width over time ;whereas, the  

  project beach has decreased beach width. Shoreline protections are present  

  for the downdrift properties as well as groins to help retain beach sand at the  

  remaining beaches. 

 

  It is for these reasons this Alternative was eliminated from further  

  consideration by the applicant. 

 

c. Possible delay of decision for another season cycle to continue monitoring 

This is true. The Draft EA included beach erosion monitoring for two years, 

and the Final EA includes another half year seasonal cycle of monitoring as 

requested. Both within and outside the project area, the beach sand volumes 

are greater than pre-construction.  

 

The monitoring data and assessments indicate predictable seasonal weather 

effects, and that the groins have benefitted the project and updrift beaches 

with no significant impact to downdrift beaches. The immediate downdrift 

beaches have other factors affecting them. A delay of decision will not 

provide different information.  

 



2. Final groin count and placement - The applicant did explore the most effective 

groin count and placement during the 2012 spring/summer seasons. The 

project’s Coastal Engineers concluded, based on an analysis the performance of 

three groins, that four groins are necessary and are best located where existing, 

except the west center groin is proposed to be shifted 10 feet to the east.  This 

plan has been submitted to the USACE. The Final EA includes the updated four 

groin design and explanation of decision. 

 

3. Water quality considerations  

 

a. Impact from clay soil mitigation - The SSBN Evaluation Project Groins have 

stopped land erosion, so no additional mitigation by future beach 

nourishment should be necessary. 

 

b. Eliminate cesspools and upgrade, replace or relocate septic systems - This is 

a great idea. To avoid nutrients contaminating ocean waters and reefs, all 

cesspools and septic systems should be eliminated along Stable Road and 

other beach front communities in Maui. They should be replaced with a 

County sanitary sewer system like in other parts of the County. Other 

jurisdictions have done this with assessment district bond financing, and the 

County of Maui should be do this with perhaps financial assistance by the 

Federal EPA.   

 

4. Cost/benefit analysis  

 

a. Itemized cost estimate - The preliminarily estimated construction cost for the 

proposed project is approximately $150,000 to 175,000, which is mostly for 

labor and equipment. This is a feasible cost with a high cost//benefit ratio 

compared to other Alternatives. Per your suggestion, the proposed project’s 

construction cost information is included in the Final EA (see Section 

3.2.2.c). 

 

b. Alternative actions cost estimates – This is a good suggestion. The cost of 

the previous SSBN Evaluation Project including temporary groins combined 

with offshore sand dredging and pumping for beach nourishment was in 

excess of $1,000,000, of which 90% was attributable to beach nourishment. 

The estimated construction cost of your recommended alternative (replace 

existing geotube groins with rock groins combined with possibly nourish 

project beach with offshore sand) is at least $ 1,100,000 initially ($175,000 

plus 925,000) or 629% of the cost of the proposed project. This results in a 



non-feasible cost/benefit ratio, especially if subsequent beach nourishment 

with offshore sand is periodically required long-term with a cost of 

approximately $1,000,000 per occurrence. Per your suggestion, estimated 

construction cost information for all alternatives is included in the Final EA 

(see Sections 3.3, 3.4.2 c and 3.5).  

 

5. Ownership and future maintenance - An easement on State land exists for the 

SSBN Evaluation Project’s temporary groins. The easement did not require any 

payment since public beach preservation is the goal. A new easement with 

terms will be required by the DLNR Land Division for the proposed project’s 

groins. The State has developed several similar easements, so it has developed 

language to address ownership and maintenance. I understand an oceanfront 

neighbor to the west has three groins on State land, and the easement does 

contain groin maintenance provisions by the property owner.  

 

Thank you for your comments, which have been considered and included in the 

Final Environmental Assessment. 

 

Sincerely,  

 
 

Jeffrey A. Lundahl, President 

Stable Road Beach Restoration Foundation, Inc. 
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November 5, 2012

Mr. Sam Lemmo
DLNR OCCL
1151 Punchbowl Street, Room 131
Honolulu, HI 96813

Dear Mr. Lemmo:

Subject: Comments on the Draft Environmental Assessment for the Stable Road Beach
Groins Replacement Project

In the capacity as the Coastal Processes Specialist for the County of Maui Planning Department,
UH Sea Grant has reviewed the Draft Environmental Assessment for the proposed Stable Road
groins replacement project. The Stable Road Beach Restoration Foundation, Inc (SRBRFI) is
proposing to replace four temporary geotextile groins with 3 or 4 permanent rock groins in the
same general location and scale. The stated purpose of the project is to continue to conserve,
protect and preserve the project beach and mauka private land from erosion.

The shoreline area along Stable Road is highly altered with seawalls and groins, some of which
were installed as early as the I 920s in response to erosion. Continued chronic erosion and more
recent accelerated erosion prompted the SRBRFI to seek authorization for the installation of
temporary groins in spring 2010 along with small scale beach nourishment using offshore sand.
The temporary groins are approved to remain in place as a test project until June 2014 while the
ability to retain sand and potential impacts is assessed. During the 2.5 years since installation,
the condition of the project beach as well as adjacent updrift and downdrift beaches has been
monitored.

Eighty-five percent of Maui shorelines are experiencing long-term erosion, and seventy-six
percent are experiencing short-term erosion. More specifically, of the Hawaiian beaches that
have been studied, Maui’s north shore beaches are experiencing the highest rates of erosion1.
Long-term erosion has led to a proliferation of shoreline armoring (seawalls and revetments) to

Fletcher, Cl-I. Romine, B.M., Genz, AS., Barbee, M.M.. Dyer, Matthew, Anderson, T,R., Lim. S C., Vftousek,
Sean Bochicchio Christopher and Richmond B M 2011

U.S. Geological Survey Open-file Report 2011-1051,55 p.
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protect coastal properties, most often leading to narrowing or complete loss of beach. Currently,
County of Maui coastal planners appear to be experiencing an increase in requests for repairs to
existing coastal armoring as well as requests for new coastal armoring. This worrisome trend is
leading planners to seek alternative solutions that will minimize risks to coastal properties from
erosion and coastal hazards while also preserving the public beach and associated ecosystem
services. If used and monitored appropriately, Maui’s coastal planners are tending to view
groins, which are erosion control devices distinct from armoring, as a solution that may achieve a
balance between protecting public and private resources.

UH Sea Grant has conducted a thorough review of the Draft EA and finds the document
generally complete. Monitoring data suggest that the project has been successfully providing
erosion control at the project beach. Further, there appears to have been no lasting downdrift
impacts at this time. UH Sea Grant has also been regularly observing the condition of the
shoreline area at the project site, and more regionally, since before, during, and after deployment
of the groins and beach nourishment. We have found that the monitoring data are consistent
with our observations, and so far it appears that the dual purpose of the project — to protect the
beach and mauka lands from erosion — has been met.

There is one factor that may have contributed in some degree to this project’s success that is not
considered in the draft EA and may be informative in your review of this proposal for
considering possible future impacts. Following the March 2011 Japan tsunami, we have
observed a general widening and inflation of several beaches in the north shore region. In some
areas, such as Kanaha Beach, this improvement was very apparent due to the previous degraded
condition at those sites. While the tsunami did cause notable and documented erosion along the
north shore, including at the project beach, this may have been related to the rapid flow of water
during the event along parts of the upper beach and dune that are not normally exposed to waves.
Improved beach conditions after the event may be explained by the tsunami’s potential for
dredging up offshore sand and depositing the sand in the nearshore, thereby making it available
to eventually be deposited on beaches following the event. In other words, it’s possible that the
tsunami provided new sand from deeper deposits to the north shore, in time effectively
nourishing the project beach and downdrift beaches.

Additionally, there are some technical aspects which should be further addressed in the final EA:

1. Future potential risk to downdrift properties:
a. The beach monitoring results provide some very good evidence that groins at this

site can be successful for retaining beach without downdrift impacts. However,
the trends of the past 2.5 years may not exactly predict future trends. Therefore, it
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should not be concluded on page 3 that “The proposed action will result in zero
adverse environmental impacts”.

b. From a coastal processes standpoint, the biggest potential impact of the proposed
project is increased erosion at downdrift properties. This can be mitigated by
implementing beach nourishment with offshore sands on an as-needed basis.
Beach nourishment would ensure that the groin field remains full of sand to avoid
disruption of longshore transport that feeds downdrift beaches. A program of
beach nourishment using offshore sands should be planned for, including triggers
to implementation, to avoid downdrift impacts. Further, it is notable that the
Kahului-Wailuku Community Plan states on page 15, “Where shoreline erosion
threatens existing structures or facilities, beach replenishment shall be the
preferred means of controlling erosion, as opposed to sole reliance on seawalls or
other permanent shoreline hardening structures.”

c. While not suggested in the draft EA, the existing groins are permitted until June
2014, so it is possible for a decision on the proposed project to be delayed for
another seasonal cycle to continue monitoring.

2. Final groin count and placement:
It is appropriate for the applicant to continue to explore the most effective groin
placement and spacing. Since the draft EA references the USACE standards for groin
spacing and design, can the applicant submit two different groin field configurations (3
groins and 4 groins) to the USACE for comment prior to the final EA?

3. Water quality considerations:
a. The draft EA acknowledges potential water quality impacts from erosion of clay

soil if a beach is not successfully retained in the future. This can be mitigated if
future beach nourishment is included in the proposed plan as described in
comment lb above.

b. The draft EA acknowledges potential water quality impacts from cess pools and
septic systems when the beach is narrow and deflated. The small scale beach
nourishment project from 2010 has restored the sand beach, but cess pools should
be eliminated and septic systems should be evaluated for replacement, upgrade, or
relocation.

4. Cost/Benefit Analysis:
a. The draft BA does not provide an itemized cost estimate for the proposed

alternative. From a decision-making perspective and understanding the overall
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costJbenefit, it is useful to provide figures for all aspects of the project, such as
construction cost and material cost.

b. Further, the cost of alternative actions should be provided, in particular the cost of
future beach nourishment.

5. Ownership and future maintenance:
The permanent rock groins will be located on State land, which brings up certain
questions related to ownership and responsibility for the structures. Will the applicant be
required to obtain an easement? If so, is the easement processed as a one-time payment?
If individual owner members of the SRBRFI no longer have a stake in the project in the
future, for example if one or more properties are sold, where does the responsibility for
payments and/or maintenance rest? If the groins are in disrepair at any time in the future,
especially if they are functioning inadequately as a result, who will be responsible for
maintenance?

Thank you for considering this review of the Draft Environmental Assessment for the proposed
Stable Road groin replacement project. With consideration of the items above, this proposed
alternative may be aligned with the Wailuku-Kahului Community Plan and the Hawaii
COEMAP, which suggests using “erosion control” approaches — sand and structures together as
a system — where feasible.

Should you have any further questions please do not hesitate to contact me at (808) 463-3868.

Tara
Coastal Processes and Hazards Specialist
University of Hawaii Sea Grant College Program
County of Maui Planning Department

Cc: Stable Road Beach Restoration Foundation, do Jeffrey Lundahl
County of Maui Department of Planning, do Anna Benesovska
County of Maui Planning Commission

2525 Correa Road • I-fIG Room 238 • Honolulu. HawaiI 96822
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STABLE  ROAD  BEACH  RESTORATION  FOUNDATION,  INC. 

584 A   STABLE  ROAD                PAIA                HI                96779 
 

15 December 2012 
 

Mr. Paul Hanada 

107 Kawelea Place  

Kula, HI 96790 

 

Re: Stable Road Groins Replacement Project  

 

Dear Mr. Hanada,  

 

I am in receipt of your 2 November 2012 comments letter to the Draft 

Environmental Assessment (DEA) for the referenced project. In accordance with 

Hawaii Administrative Rules 11-200, I am responding to your comments as 

follows: 

 

1. Certified Shoreline - An application has been submitted by a surveyor to DLNR 

for certification. His map indicates the shoreline location general similar to that 

mapped pre-temporary groin field. The proposed project does not propose or is 

predicted to change private property boundaries nor the shoreline. Placing 

stakes in beach sand for demarcation over time is not practical since they 

become removed based on past experience. The certified map will be used for 

future reference.  

 

2. Use of inland sand - This is not the preferred Alternative, and it was one of the 

few viable Alternatives to accomplish the project purpose. Use of sand dunes 

for erosion control is an established practice and recommended for its soft 

approach. The use of inland sand is not proposed to nourish the entire beach, as 

was offshore sand of the SSBN Evaluation Project, but to create an artificial 

sand dune if and when beneficial to supplement existing beach sand by 

gradually releasing sand over time. The dune’s inland sand would first be 

cleaned and have the opportunity to be mixed and blended with natural sand 

when it flows across the beach. Laboratory grain size analysis indicates the 

inland sand has a similar grain size to natural dune sand on the beach.  

 

3. Open flood gates for more armoring - The SSBN Evaluation Project was a pilot 

project for evaluation, and now the Proposed Action is being reviewed on a 

case by case basis so as to not establish a precedent. The Hawaii State Coastal 
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Erosion Management Program has established that groins are more appropriate 

than other alternative erosion control approaches in certain instances, which 

apply to the project beach. All potential future projects will be reviewed on a 

case by case basis, as this project which has been reviewed for five years. 

 

4. Downdrift beach monitoring - The SSBN Evaluation Project has five beach 

erosion monitoring locations downdrift extending approximately 600 feet 

beyond the project beach. 

 

5. Maintain safe lateral beach access - Before any action was taken by some 

homeowners, the beach and lateral beach access were in peril of being lost (see 

Photo 4, Section 1.4). Greater public benefit of beach use and safer lateral 

beach access have been provided as a result of these efforts, and the project 

intent is to preserve that.  

 

6. Public access and parking - The Stable Road beaches are used extensively by 

fishers, divers, bathers, walkers, joggers, swimmers, relaxers, picnickers, 

surfers, windsurfers, kite boarders and paddlers, most of whom are not 

residents. There is inadequate space in the Stable Road neighborhood for 

parking, which makes the road unsafe and adds congestion in the narrow road 

corridor. Stable Road is the not two lanes wide and has no secondary 

emergency access. During the last few years, there have been several 

emergencies and evacuations for tsunamis, fires and police demonstrating the 

inability of the road to safely accommodate emergency access and resident 

egress. Residential and roadway properties in the Stable Road residential 

neighborhood are all privately owned by many different landowners, and the 

four lots fronting the project beach owned by the applicant members do not 

have control over other properties and property owners. There is ample public 

parking at and lateral beach access from public parking at both ends of Stable 

Road beaches at the nearby Kahului Airport beach and Kanaha Beach Park. The 

airport parking is a four minute walk from the project beach.  

 

7. Shoreline encroaching inland - The project beach area shoreline has been 

shifting inland (retreating) at an average  rate of 1.4 feet per year according to 

the U.H. Erosion Map (see Figure 3, Section 1.4) from 1960 to 2002 due to 

beach erosion causing land loss. A more recent U. S. Army Corps of Engineers 

Regional Management Study based on 2007 U. H. mapping indicates an 

increase of the beach retreat rate at the project beach area (see Figure 4, Section 

1.4). Understood as the next phase of this report was to be a study of sand 
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movement at Maui’s north shore, which may be unfunded. There was no study 

by the applicant since this is a larger, complex, regional issue. 

 

The SSBN Evaluation project was able to increase beach width and prevent 

retreat at the project beach.  

 

8. Negative consequences to neighboring properties - A purpose of the SSBN 

Evaluation Project was as a pilot project to identify and evaluate any negative 

consequences to neighboring properties. None have been identified attributed to 

the project, and recent monitoring data shows an increase of beach sand volume 

at the project beach and downdrift beach with greater volumes than before the 

SSBN Evaluation Project (Figures 5and 6, Section 1.7.5 of Final EA). 

 

The U. S. Army Corps of Engineers, which has considerable experience 

studying groins, states for a newly installed groin field: “groins initially 

interrupt the longshore transport of littoral drift…When a well-designed groin 

field fills to capacity with sand, longshore sand transport continues at about the 

same rate as before the groins were built, and a stable beach is maintained.” The 

groin field of the SSBN Evaluation Project has been full of sand (see Cover 

Photo), and proposed is to replace the temporary groins when the existing groin 

field is full of sand or will be in the near future based on typical seasonal 

changes. 

 

9. Groin changes - A purpose of the SSBN Evaluation Project was as a pilot 

project to identify and evaluate groin configurations, sizes and effects. 

Modifications have occurred and been studied at the temporary groins, and the 

project’s Coastal Engineer has designed the replacement rock groins to be of 

the same general scale and same locations as initially approved with those 

modifications. It is not anticipated further modifications will be necessary. 

 

10.  Shoreline movement inland - The SSBN Evaluation project has stabilized this    

 historic shoreline movement. For other areas, regulators will need to review  

 each possibly forthcoming project on a case by case basis according to current    

 regulations and policies. 

 

Thank you for your comments which have been included in the Final 

Environmental Assessment. 
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Sincerely,  

 
Jeffrey A. Lundahl, President,  

Stable Road Beach Restoration Foundation, Inc. 
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Kimberly K. Tiger Mills, Staff Planner NOV 5 A 5,

State of Hawaii (! &

Department of Land and Natural Resources -

Office of Conservation and Coastal Lands

POB 621
Honolulu, Hawaii 96809

Re: Stable Road Sand Replenishment Project

Aloha Ms. Mills,

Thank you for allowing us to comment on the Stable Road Sand Replenishment

Project. The following is a list of concerns.

1. Where is the certified shoreline boundary? Will it be visible before, during

and after construction? Will this project change or modify private property

boundaries? How will we know unless the boundary is clearly defined?

2. The “pilot” program did riot use inland sand to nourish the beach. Offshore

sand was pumped from outside the fringing reef to nourish the beach. All data

collected during the project was based on the use of offshore sand. All

assessments should be based on this data. This project cannot assume that the

use of inland sand will NOT have any negative impacts as t states. This project

should not be allowed to use inland sand at all.

3. Will this project open the flood gates for more hard armoring and use of

inland sand?

4. The “pilot” program did NOT monitor down drift beaches further than 100

ft. from the project. Anything that prevents movement of sand down drift will

deplete these beaches accordingly, creating a ripple effect. Why doesn’t this

project monitor beaches farther than 100 ft?
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5. Safe, lateral access must be maintained at all times. Safety must be

certified by County and/or State. Who will maintain safety and access over time?

Who will monitor and inspect for safety?

6. Public access and parking must be allowed. Currently, there is NO public

beach access from Stable Rd. There are however numerous signs that say “no

trespassing” “no parking” “no public access”

7. The shoreline is encroaching inland. Why? Where is the sand going? There

was no study done to investigate the movement of the sand,

8. What happens if there are negative consequences to neighboring

properties? Who pays for damages and or further armoring?

9. Will the project be a flowed to make changes or modifications to the rock

jetties once installed? Can they add more rocks or reposition the rocks? Who will

monitor for changes or modifications?

10. Since the project states that the shoreline is moving inland, does the

County or State have a plan in place to address this issue? Does it include

retreating? Will the government allow anyone and everyone to armor the

shoreline with jetties and inland sand in the future?

Paul Hanad
107 Kawalea P1.
Kula, Hawaii 96790



STABLE  ROAD  BEACH  RESTORATION  FOUNDATION,  INC. 

584 A   STABLE  ROAD                PAIA                HI                96779 
 

15 December 2012 

 

Pung Family 

c/o Eric Pung 

593 Stable Road 

Paia, HI 86779 

 

Re: Stable Road Groins Replacement Project  

 

Dear Mr. Pung,  

 

I am in receipt of your 4 November 2012 comments letter to the Draft 

Environmental Assessment (DEA) for the referenced project. In accordance with 

Hawaii Administrative Rules 11-200, I am responding to your comments as 

follows: 

 

1. Project Scope - Confirmed. The Final EA is for four groins based on studies last 

summer and recommendations by the project’s Coastal Engineer.  

 

2. Groins not preferable to seawalls and other shoreline hardening methods - The 

project intent is to preserve and protect the beach. A U. S. Army Corps of 

Engineers document states “when a well-designed groin field fills to capacity 

with sand, longshore transport continues at about the same rate as before the 

groins were built, and a stable beach is maintained”. Several studies have 

shown that seawalls tend to erode beaches in front and downdrift due to their 

reflective energy. Your own comment #5 indicates vertical seawalls and 

revetments especially cause rapid and total beach loss. This information 

indicates groins are preferable than seawalls for beach preservation.  

 

3. Potential impact of proposed permanent groins - Updated in the Final EA is two 

and one half year beach erosion monitoring period data collection and 

assessments (Figures 6 and 8, Section 1.7.5). The recent data indicates the 

downdrift beach has more beach sand volume than before the groins, so 

definitely longshore sand transport is occurring at about the same rate as before 

the groin field. As evidenced by the Cover Photo, the temporary groin field has 

been full of sand by natural seasonal accretion. Observed and recorded from the 

data last spring/summer, the more full the groin field, more sand is available for 



longshore transport from within the groin field plus that which bypasses 

through the groin field.  

 

4. Recommendation applicant not be allowed to install permanent groins – 

Described above in items 3 and 4, evidence is to the contrary. 

 

5. Vertical seawalls and revetments as primary option - Consistent with your 

comment about vertical seawalls and revetments causing rapid and total beach 

loss, the applicant eliminated the alternative from further consideration (see 

Section 3.5.6) and selected the proposed action as the preferred alternative. 

 

6. Not interested in groins - The U.H. Erosion Rate Map indicates a high level of 

historic beach retreat and beach width reduction at the project beach from 1960 

to 2002. Synonyms for chronic include persistent, confirmed, long-standing, re-

occurring and returning, which is the case according to U.H. The beach is in 

long-term danger as well as its use and lateral access without the proposed 

groins (see Section 1.4). 

 

Thank you for your comments which have been included in the Final 

Environmental Assessment. 

 

Sincerely,  

 
 

Jeffrey A. Lundahl, President 

Stable Road Beach Restoration Foundation, Inc. 
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Ms. Tiger Mills mr ,
State of Hawaii, Department of Land and Natural Resources N TJ
Office of Conservation and Coastal Lands J AWA
P0 Box 621
Honolulu, Hawaii 96809

Dear Ms. Mills:

SUBJECT: REQUEST FOR COMMENT ON THE DRAFT ENVIRONMENTAL
ASSESSMENT (DEA) AND THE CONSERVATION DISTRICT USE
APPLICATION (CDUA) MA-3633 FOR THE STABLE ROAD
PERMANENT BEACH GROINS PROPOSED TO BE LOCATED AT
STABLE ROAD, PAIA, HAWAII 96779; TMK: (2) 34-002:071, (2) 3-8-
002:077, (2) 34-002:074, (2) 3-8-002:078 (RFC 201210149)

Thank you for the opportunity to comment on the Conservation District Use Application
and the Draft Environmental Assessment for the Stable Road permanent groins received on
September 25, 2012. At this time, the Pung Family west of the Stable Road Association project
that resides at 593 Stable Road has the following comments to offer:

1. The Pung Family understands that the project scope of work is to replace four (4)
existing, temporary, geotextile groins with three (3) or four (4) rock groins in the same
general location and of the same scale as the existing groins.

2. In general, the Pung Family finds groins to not be preferable to sea walls and other
shoreline hardening methods. The proposed groins, unlike vertical sea-walls or
revetments, tend to trap sand and cause erosion to other nearby beach locations. Wider
beaches, in turn, provide homeowners some degree of protection from coastal hazards
however no homes in this area are in danger of falling into the ocean.

3. In this location, the potential impact of the proposed permanent groins has been studied
for roughly half of the four year deployment of the temporary geo textile groins. The
temporary groins, installed in 2010, seem to be capturing and retaining sand, while
causing more erosion to down drift adjacent beaches.

4. To further ensure that enough sediment is available for the fronting and adjacent down
drift beaches to the west, the Pung Family recommends that the Applicant not be
allowed to install permanent groins.

5. In most instances, shoreline hardening, specifically construction of vertical sea-walls and
revetments, causes rapid and total beach loss. The project beach is located between
two sea-walls to the East and West and is most likely the reason why there is
accelerated seasonal erosion. Beaches are a public resource however there is no public
access to this resource fronting the Stable Road association project. The Pung Family
feels very strongly about protecting Maui’s lateral access and beach accessibility for the
enjoyment of the public. The Pung Family requests that vertical sea-walls and or
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revetments with a public easement across the fronting land be the primary option in this
location. There may come a time when potentially threatened structures have to be
relocated out of harm’s way, at this point in time there is adequate amount of property
between the structures and the shoreline.

6. The Pung Family is not interested in deploying groins at this location as an alternative to
seawalls and rock revetments in order to protect structures that are not in imminent
danger. This area has seasonal erosion in August and September and “is not a chronic
eroding beach”.

Thank you. If you have any questions or need for more information, please contact the
Pung Family representative Eric Pung at ericpqmx.corn or (808) 870-3704.

Sincerely,

Eric K. Pung ,

I



STABLE  ROAD  BEACH  RESTORATION  FOUNDATION,  INC. 

584 A   STABLE  ROAD                PAIA                HI                96779 
 

15 December 2012 
 

 

Ray and Vivienne Masters 

581 Stable Road  

Paia, HI 967779 

 

Re: Stable Road Groins Replacement Project  

 

 

Dear Ray and Vivienne,  

 

I am in receipt of your 1 November 2012 comments letter to the Draft 

Environmental Assessment (DEA) for the referenced project. In accordance with 

Hawaii Administrative Rules 11-200, I am responding to your comments. 

 

Thank you for support and your comments which are included in the Final 

Environmental Assessment. 

 

 

Sincerely,  

 
 

Jeffrey A. Lundahl, President 

Stable Road Beach Restoration Foundation, Inc. 

 



F 581 Stable Rd.
• Paia HI 96779

21111 NOV -s A November 1, 2012

L’ OH&
Samuel J Lemmo, Administrator i R

Office of Conservation & Coastal Lands
Department of Land and Natural Resources
P.O. Box 621
Honolulu, HI 96809-0621

Dear Mr Lemmo.

I am writing to lend my support to the Stable Road Groin Replacement Project.

We live just off the beach in question and have been closely monitoring the situation
since the placements of the groins 2 years ago.

We are very pleased to say that overall they seem to have been a success. While we
still see a movement in the beach over the course of the year the extent of this
movement has been drastically reduced and in the main the beach erosion been
stabilized.

This is a huge improvement over the past decade where I have watched several feet of
beach disappear every day during full moon and high tide cycles.

It would be nice to keep the groins in place as they disappear during the winter and are
not too prominent during the summer months, when we are left with a beach as wide as
we have ever seen during this period. But we understand the fragility of these tubes
necessitates an alternative and longer term solution.

We hope that you will give the Replacement Project the go ahead in light of the
favorable results seen so far. Congratulations are due to all who made this a possibility.

Thank you for all of your help.

Aloha.

Ray and Vivienne Masters

cc Tiger Mills, Staff Planner
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STABLE  ROAD  BEACH  RESTORATION  FOUNDATION,  INC. 

584 A   STABLE  ROAD                PAIA                HI                96779 
 

15 December 2012 
 

Ms. Jean K. Campbell 

Alston Hunt Floyd & Ing Lawyers 

2200 Main Street, Suite 521  

Wailuku, HI 96793 

 

Re: Stable Road Groins Replacement Project  

 

Dear Ms. Campbell,  

 

I am in receipt of your 7 November 2012 comments letter to the Draft 

Environmental Assessment (DEA) for the referenced project. In accordance with 

Hawaii Administrative Rules 11-200, I am responding to your comments as 

follows: 

 

Premature to terminate the SSBN Project   

The SSBN Project approval on 8 May 2009 was for temporary geotube groins with 

removal prior to four years after initial project construction completed on 25 June 

2010.  

 

The DEA included beach erosion monitoring data for two years, and the Final EA 

includes another half year seasonal cycle of monitoring data from October 2012. 

The new data indicates both at the project beach and the downdrift beach in front 

of your client’s property, beach sand volumes are greater than before the groin 

field installation. This indicates the groin field design has functioned as intended to 

reduce the rate of beach erosion at the project beach and still allow longshore sand 

transport to downdrift beaches.  

 

It is visually obvious the project beach gains sand volume during fall and winter 

seasons by natural accretion when light trade winds and large north Pacific swells 

with cross shore waves deposit offshore sand via cross shore transport; as well as 

does the project beach lose sand during the subsequent spring and summer seasons 

when high trade winds and high tides cause transverse waves which remove beach 

sand volume and cause longshore sand transport (conveyor effect) to downdrift 

beaches.  
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These seasonal occurrences generally affect both the project beach and downdrift 

beaches similarly, although the seawall and revetments in between cause other 

effects to the downdrift beach. This pattern of seasonal occurrences has been 

consistent with varying seasonal weather causing different degrees of beach sand 

gain and loss. 

 

  A U. S. Army Corps of Engineers document states “when a well-designed groin  

  field fills to capacity with sand, longshore transport continues at about the same  

  rate as before the groins were built, and a stable beach is maintained”. The  

  performance assessments from seasonal monitoring data indicate the temporary  

  groin field has been full of sand (see DEA cover photo) and that it has reached a  

  balance of beach preservation and longshore sand transport. Therefore the project 

  groin field is well-designed. 

 

A delay of decision will not provide additional information.  

 

Unusual events: 

March 2011 tsunami - The tsunami reduced beach sand volume short-term at both 

the project and downdrift beaches and had no long-term effect since it was one 

minor event compared to the cumulative effect of variable wind, waves and tidal 

conditions during ten seasons with varying weather during the monitoring period 

(see Tsunami Effect Report, Appendix 9.4 added to the Final EA). 

 

June 2012 geotube section bursting - The seaward end section of the project’s east 

center groin became flat during the 2012 winter and was replaced 14 June 2012. 

During the 2012 winter, the project beach gained sand typically when minimal 

longshore sand transport. During the 2012 spring, trade winds resumed, and north 

Pacific waves subsided resulting in the start of typical project beach erosion at its 

east end and the start of long-shore transport. The escarpment in your photo 1 was 

caused by the beginning of this seasonal beach erosion and not from bag breakage.  

 

The seaward end of this groin was intentionally left near flat until June to study its 

effect to the project beach with fewer groins. Evident was beach erosion and sand 

loss in the area of the groin until the groin section was replaced, at which time the 

newly installed groin section slowed sand transport for several weeks until sand re-

accumulated against its updrift side, thus resuming post-groin beach equilibrium. 

The volume of temporary sand loss with longshore sand transport was equivalent 

to the amount of sand re-accumulation and not transported downdrift. This is true 

for all groin replacements, most of which occurred during the winter when no 

longshore sand transport occurred. It was during the three months after the 14 June 
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groin section replacement that both the project beach and downdrift beach gained 

considerable beach sand volume, presumably by longshore sand transport from 

updrift beaches located at the airport.  

 

The effect of the two unusual events to the project beach and downdrift beaches 

was not significant.   

 

Requests: 

a. Provide a comprehensive summary and comparison of: 

 

1. Physical design specification of the SSBN temporary groins - 100 feet 

long starting 10 feet from the shoreline, except the west end groin 

starting 45 feet from the shoreline; 16.5 feet wide and 6 feet tall. 

 

2. As-constructed physical dimensions of the SSBN temporary groins - 100 

feet long starting 10 feet from the shoreline, except the west end groin 

starting 45 feet from the shoreline; 16.5 feet wide and 6 feet tall. Once 

the initial sand nourishment was stopped with the volume of sand was 

approximately half of the desired goal, the top landward section of the 

center two groins were removed to reduce their groin height at the beach 

to 3 feet and groin field capacity at the beach accordingly. Over time, 

seaward end sections of the three eastern groins were replaced with 

smaller tubes that are 3 feet tall placed above partially flattened end 

sections, except the seaward end of the west end (terminal) groin remains 

the same size as approved and constructed. 

 

3. Size of proposed rock groins - 110 feet long starting at the shoreline, 

except the west end terminal groin is 155 feet long starting at the 

shoreline for revetment protection; 20 to 27 feet wide (mostly buried) and 

4 to 6 feet tall (mostly buried). 

 

 In essence, the rock groins are intended to: 1) extend into the water the same  

  distance from the shoreline as existing; 2) be the same elevation as initially  

          modified when buried; and 3) have a slightly larger width (mostly buried)  

 compared to SSBN the approved and constructed geotube groins. The 

 bottom of the landward ends of the rock groins on the beach will be lower 

 in the sand than constructed for the temporary groins, and are intended to 

 have a similar top of groin top elevation and groin field capacity as presently 

 exists. 
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Update supporting data through the close of comment period, November 7, 2012.   

The most recent beach erosion data from a 3 October 2012 survey is included in 

the Final EA.  

 

More global approach to area’s erosion problems  

The applicant has been studying information and options for a successful approach 

to chronic beach erosion for over six years.  

 

Studies included existing groins in the region. The existing and proposed groins are 

similar to the existing rock groins fronting downdrift properties, including your 

client’s, which have demonstrated to be successful in reducing the rate of annual 

beach erosion for at least 72 years based on U.H. Erosion Rate Map data compared 

to that at the project beach before groin field installation.  

 

The Applicant commissioned a coastal engineer to analyze the local coastal 

processes, and he recommended the SSBN project’s temporary groin field design. 

The applicant then developed the pilot SSBN project to test groin field design and 

performance results at the project beach plus at updrift and downdrift beaches. The 

applicant collected seasonal monitoring data for two and one half years and 

assessed project performance related to beach erosion. This pilot project was a site 

specific, full scale model for data gathering and assessment for consideration of a 

possible future project. 

 

The applicant retained another coastal engineer to provide a peer review and 

independently assess the project performance data and develop the proposed rock 

groin field design. 

 

The applicant is ready to move forward with implementing the proposed project 

feeling confident it will result in project beach preservation with longshore sand 

transport to downdrift beaches due to its extensively studied and well-designed 

groin field. 

 

The applicant agrees with the concept of a “global approach”; however, it will take 

several more years of study, designs, meetings, applications, etc. before a global 

approach may be finalized, processed, approved and implemented. In addition to 

groins, seawalls and rock revetments, which are documented to cause long-term 

beach retreat and sand volume reduction, exist downdrift of the project beach, 

which are not common to the SSBN project making analysis of the downdrift 

erosion problems more complex than analyzed from the monitoring of the SSBN 

Project.  
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In the meantime, the temporary groins will be required to be removed in the near 

future and long before a possible global project is ready for implementation.  

 

The applicant has always been willing to share information learned from its SSBN 

project with representatives of your client to help develop an integrated and phased 

project for Stable Road beaches starting at its updrift, east end.  

 

Thank you for your comments, which have been considered and included in the 

Final Environmental Assessment. 

 

Sincerely,  

 
 

Jeffrey A. Lundahl, President 

Stable Road Beach Restoration Foundation, Inc. 
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Mr. Samuel J. Lemmo
Administrator
Office of Conservation and Coastal Lands
Department of Land and Natural Resources
State of Hawaii
P.O. Box 621
Honolulu, HI 96809

Re: Draft Environmental Assessment for Conservation District Use
Application MA-3633 for Stable Road Beach Groins Project
Located Upon Submerged Land Offshore of Spreckelsville, Maui,
Makai of TMK: (2) 3-8-002:71, 74, 77 & 78

Dear Mr. Lemmo:

Our firm represents the owner of certain property (TMK (2) 3-8-02:25—-
Limited Common Elements 4 and 5 and TMK (2) 3-8-02:24—Limited
Common Element A) down drift (towards Kahului) of the project. This
letter also has the express support of our client’s neighbor (the owner of
TMK (2) 3-8-02:25—Limited Common Elements 1, 2 and 3). Thank you for
the opportunity to provide comments on the Draft Environmental
Assessment for the Stable Road Beach Groins project.

As you are aware, we have been closely following the project. We believe
it is premature to terminate the Small Scale Beach Nourishment Evaluation
Project (SSBN MA 08-01) begun in the spring of 2010. The initial proposal
for the SSBN was to maintain it for four years and collect data to fully
evaluate its effectiveness as well as its effects on nearby areas, including
the down drift property. We do not believe that the applicant has
demonstrated persuasive justification to terminate the SSBN barely
halfway (at the time of the current application) into the trial period.

Unusual events have occurred during both years that the SSBN has been in
place: the March 2011 tsunami and the June 2012 bursting of one of the
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Phone: (608) 885-6752
F-as’: (808) 885-6011
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Phone: ($08) 2441160
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Mr. Samuel J. Lemmo
November 7, 2012
Page 2

groin sand bags.’ Due to these unusual events, the data produced to date from the SSBN
cannot be used to accurately evaluate either the effectiveness of the project or its effect on
surrounding properties. The data relied on to support the permanent project in the DEA is
insufficient to conclude that the project will be a success or that it will not adversely (or
positively) affect the surrounding areas.

Moreover, if there is a long-term negative effect on down drift properties due to the proposed
permanent groins, it would be difficult or impossible to remove these structures. As the
applicant has acknowledged, properties down drift of the SSBN experienced significant sand
loss immediately following the installation of the SSBN. We have attached Photograph 5 to
document this material negative impact on our client’s property. While we cannot conclude
with certainty that the SSBN would cause permanent sand loss on our client’s property due to
the factors described above, these same factors preclude the applicant from concluding that
that the SSBN did not cause or amplify this sand loss.

We can, however, demonstrate that the June 2012 bursting of the temporary groin provides
vivid proof that there is a conveyor effect down the beach as demonstrated by the attached
Photographs #4 and 5. We do not believe that the applicant would be harmed in any way by
the completion of the full SSBN trial period that was initially requested and approved. The
applicant has not demonstrated—or even claimed—any harm would result from completing
the full trial period of the SSBN. As a result, we strongly recommend and request that, rather
than moving on to the expensive, permanent structures contemplated by the DEA, the SSBN be
maintained as planned for an additional two years in order to allow all interested parties to
collect sufficient data for evaluation.

We would also respectfully request that the applicant:

(a) provide a comprehensive summary and comparison of the following:

(1) the physical design specifications of the SSBN temporary groins;
(2) the “as constructed” physical dimensions of the SSBN temporary groins

(including any and all variations in size and number) since construction; and
(3) the requested size of the permanent groins; and

(b) update its supporting data through the close of the comment period, November 7,
2012.

1 Please note that there have been multiple bag breakages and replacements but this event occurred after the Beach Erosion Monitoring
Report, dated April 15, 2012, and resulted in the release of enough sand to have an observable and measureable down drift impact.
Photographs 1-4 are attached hereto to document the impact of this release.

842313v1
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Properly completing the SSBN would not only allow for adequate data collection but it would
also allow the applicant and interested property owners to collaborate on a more global
approach to this areas erosion problems. We have attached Photographs 6-11 to document
the current degraded state of the SSBN groins and the necessity of additional data collection.

Thank you for your attention. If we can provide any further information, please feel free to
contact us.

Sincerely,

Jean K. Campbell

cc: Macon Cherp
Eric Golting

enclosures (photographs 1-11)

842313v1



Photo I

Immediately buries groin #3 and #4 as well as creating wide beach fronting the Riley/Martin
revetment and burying groin remnant at Haines east boundary.

June 11, 2012 Approximately 1/2 length of Groin #2 releases 1 000s of yds3 of sand.
Photc 7.
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Over following days and weeks the sand continued migrating down current filling area fronting
Kennedy and nearly burying the Golting eastward groin. This event clearly reveals more information,
hitherto unknown, concerning the regional dynamics of the beaches at Stable Road East and West.
Photo 4
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STABLE  ROAD  BEACH  RESTORATION  FOUNDATION,  INC. 

584 A   STABLE  ROAD                PAIA                HI                96779 

 

15 December 2012 
 

Ms. Irene Bowie 

Executive Director 

Maui Tomorrow 

55 Church Street, Suite 44  

Wailuku, HI 96793 

 

Re: Stable Road Groins Replacement Project  

 

Dear Ms. Bowie,  

 

I am in receipt of your 7 November 2012 comments letter to the Draft 

Environmental Assessment (DEA) for the referenced project. In accordance with 

Hawaii Administrative Rules 11-200, I am responding to your comments as 

follows: 

 

Groin Effect - There are also extensive studies and technical data to document the 

positive performance and effect of groins as erosion control structures, and groins 

have been used successfully and extensively at many areas. Nevertheless, a 

purpose of the SSBN Evaluation Project was to study and evaluate the effect of a 

site specific, full scale groin field model before considering the Proposed Action. 

 

Two potential adverse effects of a groin field are: 1) downdrift erosion and 2) 

interrupting longshore sand transport.  

 

1) Downdrift erosion - There is spring and summer sand trapping at the 

immediate updrift side of the project’s groins and a deficit at some of the 

immediate downdrift sides when trade winds cause longshore sand transport, 

but these effects are localized immediately around some of the groin ends at 

the groin field. These localized effects do not affect the downdrift areas. A 

USACE document indicates a hardened shoreline immediately downdrift of 

a groin field will prevent the decrease of beach width and thus deficit at the 

downdrift side of a groin, and immediately downdrift of the project is a 600+ 

foot long hardened shoreline with seawalls and rock revetments.  

 



2 

 

2) Interrupting longshore sand transport - A USACE document states “groins 

initially interrupt the longshore transport of littoral drift…When a well-

designed groin field fills to capacity with sand, longshore sand transport 

continues at about the same rate as before the groins were built, and a stable 

beach is maintained.” 

 

 Beach nourishment was a component of the SSBN Evaluation Project to 

 initially fill the new groin field, and each season thereafter the groin field 

 has been full (see DEA Cover Photo).  

 

 The project’s performance assessment indicates no downdrift beach erosion 

 is caused by the project groins primarily because the intervening seawall has 

 caused beach loss in front of and immediately downdrift of it. Recent 

 monitoring data indicates there is more beach sand volume at the project and 

 downdrift beaches than before the groin field (Figure 6, Section 1.7.5 in 

 Final EA). 

 

Lateral Beach Access Concern - The DLNR, Land Division administers easements 

for structures on State lands, and they have developed document provisions to 

address maintenance and liability. The SSBN Evaluation Project monitored lateral 

beach access and lessons learned from that project have been applied to the 

Proposed Action.  

 

Your comment “being privately funded by impacted homeowners to benefit their 

properties” misses the fact that considerable private money has been spent to 

restore, preserve and protect an important public resource which is extensively 

used by fishers, divers, surfers, walkers, joggers, picknicers, paddlers, windsurfers 

and kiters, the great majority of which are not Stable Road residents. Before any 

action was taken by some homeowners, the beach and lateral beach access were in 

peril of being lost (see Photo 4, Section 1.4). Greater public benefit of beach use 

and access has been provided as a result of the efforts of some homeowners, and 

the project intent is to preserve that. There is inadequate space in the Stable Road 

neighborhood for additional parking, which is unnecessary since there is ample 

lateral beach access from and public parking at both ends of Stable Road beaches 

at the nearby Kahului Airport beach and Kanaha Beach Park. Stable Road is not 

safe for public parking and additional traffic since it is not two lanes wide and has 

no secondary, emergency access. During the last few years, there have been several 

neighborhood emergencies and evacuations for tsunamis, fires and police, which 

has indicated how substandard road access and egress is. Residential and roadway 

properties in the Stable Road residential neighborhood are all privately owned by 
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many different landowners, and the 7 homes fronting the east end project beach 

owned by applicant members do not have control over other properties and owners.   

 

Alternative 3 - Inland Sand Nourishment 

This is not the Proposed Action, and it was one of the few viable Alternatives. Use 

of sand dunes for erosion control and beach feeding is an established practice and 

recommended for its soft approach. The use of inland sand is not proposed to 

nourish the entire beach, as was offshore sand of the SSBN Evaluation Project, but 

to create an artificial sand dune if and when beneficial to supplement existing 

beach sand by gradually releasing sand over time. The dune’s inland sand would 

first be cleaned and have the opportunity to be mixed and blended with natural 

sand. Laboratory grain size analysis indicates the inland sand has a similar grain 

size to natural dune sand on the beach.  

 

Hardened Shoreline Precedent - The SSBN Evaluation Project was an approved  

pilot project for evaluation, and now the Proposed Action is being reviewed on a 

case by case basis so as to not establish a precedent. The Hawaii State Coastal 

Erosion Management Program has states that groins are more appropriate than 

other alternative erosion control approaches in certain instances, which apply to the 

project beach. 

 

A No Action Alternative will most likely result in a lost beach as has occurred at 

other nearby areas on Maui’s north shore and was occurring prior to the SSBN 

project  

 

Thank you for your comments which have been included in the Final 

Environmental Assessment. 

 

Sincerely,  

 
 

Jeffrey A. Lundahl, President 

Stable Road Beach Restoration Foundation, Inc. 

 



MAUI TOMORROW

November 7, 2012

Samuel J. Lemmo, Administrator
State of Hawaii
Department of Land and Natural Resources
Office of Conservation and Coastal Lands
POB 621
Honolulu, Hawaii 96809

Re: Stable Road Beach Groins Replacement Project (CDUA) MA-3633 TMK (2)
3-8-002:071, (2) 3-8-002:077, (20 3-8-002:074, (2) 3-8-002:078 (RFC 2012/01 49)

Aloha Mr. Lemmo,

Thank you for allowing Maui Tomorrow Foundation, Inc. to comment on the Draft
Environmental Assessment (DEA) and Conservation District use application for
the Stable Road Beach Groins Project.

Maui Tomorrow Foundation has concerns over Alternatives 1 and 3 for this
project. Extensive studies and technical data document the detrimental impacts
of erosion control structures. The negative impact of groins on downdrift
shorelines is well understood. When a groin works as intended, sand moving
along the beach in the so-called downdrift direction is trapped on the updrift side
of the groin, causing a sand deficit and increasing erosion rates on the downdrift
side.

The U.S. Army Corps of Engineers’ Coastal Engineering Manual describes
groins as: “... probably the most misused and improperly designed of all coastal
structures.. .Over the course of some time interval, accretion causes a positive
increase in beach width updrift of the groin. Conservation of sand mass therefore
produces erosion and a decrease in beach width on the downd rift side of the
groin” (USACE, 2002).

Protecting Maui’s Future
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In a complex coastal system, the precise location, onset and scale of these
negative impacts are difficult to pinpoint and it may take years for groin impacts
to become apparent Please address why this project has not monitored beaches
farther than 1 00 ft from the pilot project?

Maui Tomorrow Foundation also has concerns regarding lateral access for the
public. Please state what parties will be responsible for the maintenance of
these structures in order that safe, lateral access be maintained at all times. Will
the County and/or State of Hawaii monitor and inspect the groins on a regular
basis? If so, please state what schedule of maintenance will be in place. Also,
please state what body will be liable if injuries to ocean/beachgoers occur while
crossing the groins?

We feel strongly that, because the Stable Road Sand Replenishment Project is
being privately funded by impacted homeowners to the benefit of their properties,
it is imperative that greater public access to this area be allowed. Currently,
there are numerous signs that say “no trespassing” “no parking” and “no public
access” along Stable Road. Please address how greater public access will be
achieved if this project moves forward.

Also, please address whether the project be allowed to make modifications to the
rock groins once they are installed. If so, what government body will monitor for
such modifications and will advance public notice be a part of proposed
modifications?

We also have concerns with Alternative 3’s consideration of nourishing the
shoreline with inland sand. The “pilot” program did not use inland sand to
nourish the beach. Offshore sand was pumped from outside the fringing reef to
nourish the beach. All data collected during the project was based on the use of
offshore sand and all assessments should be based on this data. This project
cannot assume that the use of inland sand will have no negative impacts. The
use of inland sand was shown to be detrimental in the Sugar Cove project, also
along Maui’s northshore. Please elaborate on why inland sand would not have
the same negative impacts to the nearshore marine environment as was found in
the Sugar Cove situation.

Will this project set a precedent for more hard armoring of Maui’s shoreline? The
majority of scientific models tell us that sea level in Hawaii is rising; what, beyond
hardening, is the State and County’s plan to address this? How will government
address when retreat might be the appropriate alternative?

Maui Tomorrow Foundation believes that, on a shoreline where sand is
transported laterally, groins will always cause erosion; the only questions are
where and when will this erosion occur. We support the No Action Alternative —

retreat as necessary by relocating infrastructure; removal of the deteriorating
geotube groins from the pilot project; and restoration of areas above the sand

2



line by planting native plants such as aki aki grass and the use of appropriate
offshore sand as part of any beach nourishment that takes place.

Thank you for considering our comments,

Irene Bowie

Executive Director

55 N. Church St. Ste. A4, Wailuku, HI 96793 808.244.7570 director@maui-tomorrow.org

3
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STABLE  ROAD  BEACH  RESTORATION  FOUNDATION,  INC. 

584 A   STABLE  ROAD                PAIA                HI                96779 
 

15 December 2012 
 

Ms. Lucienne de Naie  

SCMG Conservation Chair 

P.O. Box 791180 

Paia, HI 96779 

 

Re: Stable Road Groins Replacement Project  

 

Dear Ms.de Naie,  

 

I am in receipt of your comments letter to the Draft Environmental Assessment 

(DEA) for the referenced project. In accordance with Hawaii Administrative Rules 

11-200, I am responding to your comments as follows: 

 

HAR 11-200-16 - The DEA does declare the environmental implications of the 

proposed action and discusses all relevant and feasible consequences (see Section 

5.0). Twenty five implications were included in the DEA, most of which were 

identified during a thorough scoping process of the pilot SSBN Evaluation Project 

with review by fourteen government agencies, citizen’s groups and individuals. 

The Final EA includes thirty implications based on DEA comments received.  

 

HAR 11 200-(7)(f) – The DEA does include nine alternatives identified from the 

Hawaii Coastal Erosion Management Program and considered (see Section 3.0). 

Six of the alternatives were eliminated from further consideration with explanation 

as either not meeting the Need for Action and/or Purpose of Action. In addition, 

the SSBN Evaluation Project was a pilot project for the proposed action, and 

different designs and details of the proposed action were reviewed and studied for 

different environmental impacts during its monitoring, which are described in the 

DEA (see Section 3.2.1). The proposed project design and details are based on the 

knowledge gained from the pilot project and are recommended by the project’s 

Coastal Engineer as appropriate to meet the project need for and purpose of action. 

 

HAR 11-200-17 – The DEA does include a statement of probable impact of the 

proposed action considering all phases of the action and all consequences of the 

environment, including direct and indirect effects; interrelationships and 

cumulative impacts of the proposed project and related projects; as well as 
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mitigation measures (see Section 5.0). Cumulative Impacts have been revised as 

defined by HEPA (see Section 5.8 in Final EA).  

 

1. Previous sand pumping - Previous SSBN Evaluation Project did no long-term 

damage to the reef. When a section of anchored and supported sand pumping 

pipeline became loose in the lagoon from high winds and large waves, it 

chaffed the hard bottom removing algae cover. Within six months, there was no 

visible sign of removed algae since it naturally regenerated and no signs of 

pipeline cradle footprints (see Appendix 9.1, Section 2.2). 

 

Water quality turbidity levels were monitored daily, and they did not exceed 

normal conditions). Local conditions during summer when construction 

occurred had naturally high turbidity levels from wave action near shore. A 

comparison of monitored turbidity levels near construction and at an upstream 

control site showed little deviation (see Appendix 9.1, Section 2.1). When a 

localized turbidity plume near the beach was observed, construction methods 

were adjusted immediately  

 

The only sea life that was sucked into the dredge while pumping were worms 

buried in the offshore sand deposits. The offshore dredge sites were sand pits 

with no marine life visibly detected. 

 

2. Groins caused downstream beaches to lose sand - Monitoring data showed there 

was initial beach sand volume reduction at one downdrift beach, and the DEA 

also referenced an assessment it was not caused by the project groin field (see 

Appendix 9.2, Section 9.2). The intervening seawall downdrift of the project 

beach is the cause of beach erosion and beach loss at the downdrift beach, 

which has a history of beach retreat. 

 

More recent monitoring data indicates both the project beach and downdrift 

beach have more sand volume than before installation of the groin field (see 

Figures 5 and 6, Section 1.7.5 in Final EA). 

 

This downdrift beach has no significantly different beach access than the 

project beach since both have lateral access as the means of access. 

 

No beach erosion monitoring was performed at Kanaha Beach Park for two 

reasons. First, no beach erosion surveys at Kanaha Beach park were identified 

as necessary or beneficial during development of the monitoring program with 

input during public meetings and from review by many agency representatives 
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and interested citizens because it was felt that Kanaha Beach Park was far 

beyond the project’s area of influence. Secondly, there are several unique 

factors affecting beach erosion at Kanaha Beach Park including different wave 

directions, lagoon bottom configuration, water depths, shoreline orientations, 

rock groins and intervening seawalls, which make it impossible to link its 

historic beach erosion causes to the project area. 

 

A hardened shoreline may have a seawall, revetment or groin. It is important to 

distinguish between seawalls/revetments parallel to the shoreline and groins 

which are perpendicular. The effect with a seawall or revetment is land 

preservation but beach loss in front and immediately downdrift of the seawall or 

revetment. When this happens, there is no beach to provide sand for longshore 

sand transport; whereas, a groin field protects and preserves a beach in a stable 

manner to maintain sand for longshore sand transport. 

 

Rock groins will not cause sand loss to downdrift Kanaha Beach Park. The U. 

S. Army Corps of Engineers, which has considerable experience studying 

groins, states for a newly installed groin field: “groins initially interrupt the 

longshore transport of littoral drift…When a well-designed groin field fills to 

capacity with sand, longshore sand transport continues at about the same rate as 

before the groins were built, and a stable beach is maintained.” The groin field 

of the SSBN Evaluation Project has been full of sand (see Cover Photo).  

 

Two potential adverse effects of a groin field are: 1) downdrift erosion and 2)      

     interrupting longshore sand transport.  

 

1) Downdrift erosion - There is sand trapping at the immediate updrift side of 

the project’s groins and a sand deficit at some of the immediate downdrift 

sides, but these effects have been minor and localized immediately around 

some of the groins. These localized effects do not adversely affect the 

downdrift areas. A USACE document indicates a hardened shoreline 

immediately downdrift of a groin field will prevent the downdrift erosion, 

and immediately downdrift of the project is a 600+ foot long hardened 

shoreline.  

 

2) Interrupting longshore sand transport - A USACE document states “groins 

initially interrupt the longshore transport of littoral drift…When a well-

designed groin field fills to capacity with sand, longshore sand transport 

continues at about the same rate as before the groins were built, and a stable 

beach is maintained.” Beach nourishment was a component of the SSBN 
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Evaluation Project to initially fill the new groin field. And each season 

thereafter the groin field has been full (see Cover Photo).  

 

3. Temporary groin blocking canoe beach access and 4. Permanent groins could 

block canoes path - The lagoon offshore of the project beach is actively used by 

paddlers, windsurfers, kite boarders, fishers, divers, swimmers and boaters. Safe 

navigation in the lagoon requires attention to weather conditions and tides plus 

an awareness of others and shallow areas. The lagoon area from the beach to the 

fringing reef located approximately one quarter mile offshore varies in depth 

from approximately 4 to 6 feet with several shallower reef sections.  

 

There are reef remnant sections located a distance offshore of the project beach 

approximately 400 feet at the west and 300 feet at the east, and there which is a 

channel between to bypass the beach nearshore. Otherwise traversing is usually 

outside these reef sections in the larger lagoon area to the fringing reef.  

 

The project beach before installation of the temporary groins of the SSBN 

Evaluation Project in 2010 was retreating on average approximately 2.5 feet per 

year since 2000, so the nearshore channel width was increasing similarly. The 

groins extended the beach toe location approximately 10 feet seaward in 2010, 

so the current beach toe location is similar to that in 2006. The groin ends 

extend into the ocean approximately 10 to 20 feet beyond the beach toe location 

or similar to the beach toe locations from 1998 to 2002. The average water 

depth at the groins’ seaward ends is approximately 2.5 feet, and waves usually 

break in the area of the groin ends. The immediate nearshore area where the 

groins are located is not navigable or used by watercraft to bypass the beach 

due to its depth and wave restrictions. The temporary groins have had no 

significant impact or restriction to navigation in the beach bypass channel inside 

the reef sections 300 to 400 feet offshore. 

 

After the groins installation, two approximately 200 foot wide beach sections 

remain at the east end of the project beach for beach access by watercraft. The 

west end beach access from water has been restricted by submerged seawall 

sections. The two 200 foot wide beach section is ample for beach access by 

multiple canoes, especially compared to the beach in front of the Laeula”o Kai 

canoe hale at Kanaha Beach Park. That beach is approximately 240 feet wide 

with much larger rock groins extending significantly further into the water. The 

project beach has approximately 167 % more beach width for canoe access than 

that at Kanaha Beach Park. 
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It is common to see canoes currently access the project beach as well as bypass 

offshore. Sections 4.5.5 and 5.5.5 have been added to the Final EA to address 

this issue. 

 

5. Essentially private beach - The applicant is a hui comprised of 7 homeowners 

which is a small group when compared to the larger number of Stable Road 

homeowners. The hui does not control Stable Road or its neighbors. Before any 

action was taken by the applicant, the beach and lateral beach access were in 

peril of being lost (see Photo 4, Section 1.4). Greater public benefit of beach use 

and access by all has been provided as a result of the efforts of these 

homeowners, and the proposed action is to preserve that. The beaches are used 

extensively by fishers, divers, bathers, walkers, joggers, swimmers, relaxers, 

picnickers, surfers, windsurfers, kite boarders and paddlers, most of whom are 

not residents.  

 

Most residents on Stable Road have built over the years fences and landscaping 

as barriers around their immediate property to prevent trespass due to security, 

privacy, liability and damage protection concerns, which continue to be 

neighborhood issues. None of the applicant members’ homes are used for 

vacation rental business.  

 

Stable Road does not have adequate space to accommodate parking, and the 

road is not even two lanes wide. It has no secondary emergency access. During 

the last few years, there have been several emergencies and evacuations for 

tsunamis, fires and police, which have demonstrated the road’s inadequacy for 

emergency access and resident egress, usually at the same time. Adding parking 

would exacerbate the situation. There has proven to be ample public parking at 

both ends of Stable Road at Kahului Airport beach and Kanaha Beach Park 

having lateral beach access. 

 

The applicant is a hui comprised of 7 homeowners which is a small group when 

compared to the larger number of Stable Road homeowners. The applicant does 

not control Stable Road or its neighbors. 

  

6. Groins pose hazard to remaining shoreline access - Lateral beach access has 

been improved by being safer and less obstructed due to the temporary groin 

field protecting and preserving beach use and lateral beach access. The 

proposed action is intended to preserve and protect beach use and lateral beach 

access in a longer lasting manner. With a No Action alternative (see Photo 4, 
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Section 1.4), lateral beach access at the project beach will most likely return to 

previous conditions with eventual beach loss. 

 

7. Maui County law quote - The referenced DEA quote says nothing about 

supporting hardened shoreline nor is it used in that context (see Section 1.4). 

The State of Hawaii Coastal Erosion Management Program quote (see Section 

1.7.1) states appropriate means and methods including groins where certain 

conditions exist, such as at the project beach. 

 

8. List of project advantages - The project advantages indicated in the DEA (see 

Section ….. ) do benefit the environment and public as indicated in the DEA, 

including the reef, water quality and beach users downstream.   

 

9. Alternative of house moving not discussed - Moving one house was not 

considered as an alternative, since moving one home would not benefit the 

project beach; however, relocating several residential structures was included as 

Alternate 8. This alternative was eliminated from further consideration since it 

does not meet the Need for and Purpose of Action (see Section 3.5.5).  

 

10.  DLNR shoreline hardening policy - The SSBN Evaluation Project is consistent 

with the State of Hawaii Coastal Erosion Management Program. The project 

has been a positive and informative pilot project to the proposed action. It has 

resulted in preserving and protecting an important Hawaii resource, which 

otherwise would probably eventually become a lost beach as in other nearby 

areas of Maui’s north shore.   

 

Thank you for your comments which have been included in the Final 

Environmental Assessment. 

 

Sincerely,  

 
 

Jeffrey A. Lundahl, President 

Stable Road Beach Restoration Foundation, Inc. 

 



Comments on Stable Road Beach Restoration Project

Island: Maui
District: Spreckelsville
TMK: (2) 3-8-002-071, 077, 076, 074 & 078 C

Permits: Conservation District Use Permit
(‘1
cD•q:: cnApplicant:

Stable Road Beach Restoration Foundation, Inc.,
584A Stable Road, Paia, HI 96779.

,-‘ -5
Contact: Jeffery Lundahi, (808) 871-4110

Approving Agency:

State of Hawai’i, Department of Land & Natural Resources, Office of Conservation and
Coastal Lands, 1151 Punch Bowl Street, Room 131, Honolulu, HI 96089-0621.
Contact: Kimberly K. Tiger Mills, (808) 587-0381

From: The Sierra Club — Maui Group
P.O. Box 791180
Paia HI 96779

The Sierra Club Maui Group (SCMG) wishes to provide the following comments on the DEA for theproposed groin project. SCMG review indicates that the DEA does not comply with requirements ofHAR 11-200 which require the DEA to include:

HAR 11-200-16: “The contents shailfully declare the environmental implications ofthe proposed action andshall discuss all relevant andfeasible consequences of the action.”

HAR II -200-(7)(f).
“. ..alternativcs which could Oittfl the objecrives ofthe action, regardless ofcost, in sufficient detail to explainwhy they were rejected. The section shall include a rigorous exploration and objective evaluation ofthe environmental impacts ofall such alternative actions.”

3) Alternatives related to dfferent designs or details of the proposed actions which wouldpresent differentenvironmental impacts;”

HAR 11-200-17:

“(i) The draft EIS shall include a statement ofthe probable impact ofthe proposed action on the environment, and impacts ofthe natural or human environment on the project, which shall include consideration ofall phases of the action and consideration ofall consequences on the environment; directand indirect effects shall be included. The interrelationships and cumulative environmental impacts ofthe proposed action and other relatedprojects shall be discussed in the draft EIS.”

The Sierra Club, Maui Group P.O. Box 791180 ‘- Paia, HI 96779



“(m) The draft EIS shall consider mitigation measures proposed to avoid, minimize, rect or reduce
impact, includingprovisionfor compensationfor losses ofcultural, community, historical, archaeolog
ical, fish and wild4fe resources, including the acquisition ofland, waters, and interests therein..”

The DEA fails to meet these legal standards since it does not acknowledge and discuss the various
impacts listed below nor discuss the various alternative designs which would minimize impacts to natu
ral, cultural and recreational resources that will be impacted.

Sierra Club Maui Group requests that a full EIS be required for this project since its potential cumula
tive impacts on the affected area are beyond the scope of what the DEA is required to address.

Cumulative impact is defined by HEPA as:

“Cumulative impact” means the impact on the environment which results from the incremental impact
of the action when added to other past, present, and reasonably foreseeable future actions regardless
of what agency or person undertakes such other actions. Cumulative impacts can result from individu
ally minor but collectively significant actions taking place over a period of time.’

1. Contrary to what is written in the EA, the previous sand pumping DID damage the reef and in
crease turbidity of the seawater. It also sucked up sea life and deposited on the beach.

2. The DEA shows conclusively that the groins caused the downstream beaches to lose sand.
Those are easily accessible beaches which the public uses, unlike the small almost-private
beach which Applicant is trying to restore. No study was done in the DEA on the sand loss at
the County’s Kanaha Beach Park but the very reason we prohibit hardening of the shoreline is
because we expect there to be downstream negative effects of erosion. An EIS is needed to in
clude such a study. If there is any chance at all of damage and erosion at Kanaha Beach Park
— a very heavily used beach — then this project must be denied.

3. The temporary groin is blocking canoes from coming into the beach

4. Permanent groins could block the path canoes take east since there is only a small passageway
close to that location during low tide. This would limit important cultural and recreation use of
these waters, yet the matter is not discussed in the FEA.

5. This beach is essentially a private beach since homeowners have removed most pubic parking
from the area and users report being told they cannot use the multiple home driveway to reach
the beach. Additionally as homes are converted to vacation rentals and bought by new people
desirous of privacy, fewer homes allow divers and fishermen to traverse their property to reach
the beach. Additionally homeowners in that area have erected barriers which, in conjunction
with existing groins and walls make it almost impossible to reach this beach via the shoreline.

6. The groins pose a hazard to shoreline access that remains. During certain seasons the existing
groins form a 5 or 6 foot wall with high sand on the east side and sand eroded on the west
side. This poses a risk of injury to those attempting to avail themselves of the right of shoreline
access.

7. The DEA quotes Maui County law and in our opinion misstates its intent claiming that supports
hardening of shoreline. In fact, Maui County law discourages shoreline hardening.



‘ 8. The DEA lists what they say are advantages to this project. In fact, these are all advantages to a
handful of owners purchased at the expense of the thousands of beach users downstream and
the water quality and reef health.

9. The alternative of moving the one house which is being undermined was not seriously discussed.
This house points out why we have a policy forbidding shoreline hardening as it appears that
the undermining is being accelerated by currents created by the existing breakwall. The policy
against shoreline hardening has been in effect for many years. To make a precedent allowing
shoreline hardening could set off a cascade of shoreline hardening requests as the effects of
this hardening propagate downstream.

10. The initial project was approved as an experiment to see if perhaps fibrous groins might have
less impact on the area. We had misgivings about this initial project and subsequent events
have clearly shown the project was only a temporary fix with too many side-effects to allow it to
be made permanent. Both the groins and the sand pumping have negative effects which simply
reinforce the need for DLNR policy to not to allow hardening of the shoreline except in extraor
dinary situations.

For these reasons, the Sierra Club, Maui Group opposes the Stable Road Groin Project, as proposed
and requests that a full EIS be prepared for the project.

Sincerely,

Lucienne de Naie
SCMG Conservation Committee Chair
On behalf of the Board of Directors
board@MauiSierraClub.org
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STABLE  ROAD  BEACH  RESTORATION  FOUNDATION,  INC. 

584 A   STABLE  ROAD                PAIA                HI                96779 
 

15 December 2012 
 

Ms. Karen Chun 

87 Lae St.  

Paia, HI 96779 

 

Re: Stable Road Groins Replacement Project  

 

Dear Ms. Chun,  

 

I am in receipt of your comments letter to the Draft Environmental Assessment 

(DEA) for the referenced project. In accordance with Hawaii Administrative Rules 

11-200, I am responding to your comments as follows: 

 

1. Page 1 Problems 

 

a. High rate of beach erosion - Beach sand erosion is usual, and what was 

unusual was the high rate from 2006 to 2010. 

 

b. Diminished sand supply - There are many contributors to diminished sand 

supply in the region and hardened shorelines with seawalls and revetments is 

one factor. The DEA rejected these as alternatives to the proposed project. 

 

A hardened shoreline may have a seawall, revetment or groin. The effect 

with a seawall or revetment is land preservation but beach loss in front and 

immediately downdrift of the seawall or revetment. When this happens, 

there is no beach to provide sand for longshore sand transport; whereas, a 

groin field protects and preserves a beach in a stable manner to maintain 

sand for longshore sand transport. 

 

Rock groins will not extend sand loss to downdrift Kanaha Beach Park. The 

U. S. Army Corps of Engineers, which has considerable experience studying 

groins, states for a newly installed groin field: “groins initially interrupt the 

longshore transport of littoral drift…When a well-designed groin field fills 

to capacity with sand, longshore sand transport continues at about the same 

rate as before the groins were built, and a stable beach is maintained.” The 
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groin field of the SSBN Evaluation Project has been full of sand (see Cover 

Photo).  

 

 The project’s two and one half year monitoring data from a recent October  

 survey indicates there is more beach sand volume than before the groin 

 field at the project beach and downdrift beach (see Figures 5 and 6, 

 Section 1.7.5 in Final EA). 

 

c. Traversing beach - Without the groins, the beach was unusable, and lateral 

beach access was severely restricted and very unsafe (see Photo 4, Section 

1.4).  

 

d. Endangered species - A Hawksbill Sea Turtle nest was located at the project 

beach in 2010 (see Photo 10, Section 1.75).   

 

e. Buffer to land based pollution entering the ocean - By the groin field 

reducing the rate of seasonal beach erosion,  a preserved beach width allows 

sufficient wave run-up space before waves hit and erode land which would 

then deposit land based pollution into the ocean (see Photo 6, Section 1.75 

when no beach). 

 

f. Protects land from eroding and contaminating - See Photo 7, Section 1.7.5 

and Appendix 9.3. 

 

g. Preserving beaches - Preserving the project beach eliminates this beach from 

becoming a lost beach as at other north shore areas of Maui. Groins will still 

allow the natural process of longshore sand transport to continue to replenish 

Kanaha Beach Park beaches. 

 

h. Pilot project - The pilot project was not an unmitigated ecological disaster. 

See response 9c. The existing project was not a test to compare groin 

construction, but to study groin field performance at a specific beach. The 

existing project has accomplished its objective of beach preservation which 

is consistent with the intent of the Hawaii Coastal Erosion Management 

Program. 

 

i. Carefully implemented project - The opinion is arguable; however, the 

proposed project is much less complex and shorter in duration with minimal 

in-water work. It is comparable to installation of temporary groins at the 
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beginning of the existing project which went smoothly and without 

problems.  

 

2. Page 2 Problems 

 

a. Stop lateral movement of sand - It is visually evident on a daily basis during 

trade wind days in the spring and summer, there is beach sand bypassing the 

project beach from updrift beaches and sand leaving the project beach due to 

longshore sand transport with wind generated scouring and nearshore current 

(see Photo 44, Appendix 9.2). The two and one half year beach erosion 

monitoring data indicates the groin field has been full of sand and downdrift 

beaches have more sand volume than before the temporary groin field (see 

Figure 8, Section 1.7.5 in Final EA).  

 

b. Adverse environmental impacts - See response 9.c. Monitoring reports in 

Appendix 9.1 and 9.2 indicate no significant long-term impact to water 

quality, benthic habitat and beach erosion.  

 

c. Other alternatives - The alternative of relocating residential structures was 

eliminated from further consideration for the reasons stated since they do not 

meet the Project Need for Action, ie. preserve and protect the beach (see 

Section 3.5.5). 

 

3. Page 3 Problems 

 

a. Hardened groins - The State Coastal Erosion Management program 

recommends the use of groins at beaches with similar conditions, and this 

document s referenced in the Hawaii Shoreline Hardening Policy. The SSBN 

project was approved to study the groin field effect as a pilot project to a 

possible longer-term project. 

 

b. Downstream rock groins - The older rock groins at downdrift beaches have 

resulted in beach preservation and a reduced annual erosion rate than at the 

project beach for over 72 years. Lateral beach access has remained there.  

 

c. Existing negative impacts - The temporary groins have provided numerous 

positive impacts (see Section 5.8.1) and beach preservation compared to 

previous beach conditions (see Photo 4, Section 1.4). 
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d. BMP’s for short-term effects - The opinion is arguable; however, the 

proposed project is less complex, with minor in-water work and with shorter 

time duration. There is no sand dredging/pumping with the proposed project. 

See response 9.c. 

 

e. Beach fill as mitigation measure - This is a legitimate and proven technique 

with BMP’s of seasonal construction restriction when the beach is or will be 

full of sand plus sand removed during construction from existing groin sand 

fill and around groins will be stockpiled for this mitigation (see Section 

5.2.2).  

 

f. Sand beach preservation - The project beach is an important Hawaii public 

resource used extensively by fishers, divers, bathers, walkers, joggers, 

swimmers, relaxers, picnickers, surfers, windsurfers, kite boarders and 

paddlers, most of whom are not residents along Stable Road. Beach use has 

been improved and protected by the existing project. Compare photo 4, 

Section 1.4 before with cover after photo.  

 

g. Land preservation - Preserving the land does protect the ocean from land 

based pollution, thus benefitting the ocean plus properties and beaches 

downstream. Compare photo 6, Section 1.4 before with cover after photo.  

 

h. Shoreline vegetation preservation - This is habitat to animals including birds 

and endangered turtles when nesting. 

 

i. Ocean nearshore water quality preservation - Less turbidity and land based 

pollution from reduced land erosion does benefit water quality. Mitigation 

measures are prescribed to maintain normal turbidity levels. Compare photo 

6, Section 1.4 before with cover after photo.  

 

j. Reef health preservation - Less turbidity and land based pollution from 

reduced land erosion does benefit water quality, which benefits the marine 

environment. Compare photo 6, Section 1.4 before with cover after photo. 

 

k. Beach and shoreline habitat preservation - Animals including birds, beach 

creatures and marine mammals will benefit including endangered species 

from preservation of habitat. 

 

l. Recreational beach use preservation - Canoes routinely land at the project 

beach where there is approximately 200 feet of space each between each of 



5 

 

the two easterly beach segments. This is 167% more beach than at the 

approximately 240 foot long beach fronting Laeula’o Kai canoe hale at 

Kanaha Beach Park. The westerly beach segment does not have good access 

since there is a submerged seawall in shallow water in front which restricts 

beach access. Recreational beach use has been improved and protected by 

the existing project. Compare photo 4, Section 1.4before with cover after 

photo. See response to Summary item c. 

 

m. Lateral beach access preservation - Without beach preservation, lateral 

beach access will not be preserved, and it would be as before the SSBN 

Evaluation Project. Lateral beach access has been improved and protected by 

the existing project. Compare photo 4, Section 1.4 before with cover after 

photo.  

 

n. Visual character preservation - With rock groins preserving the beach, visual 

character will be preserved. Visual character has been improved and 

protected by the existing project. Compare photo 4, Section 1.4 before with 

cover after photo. 

 

o. Local economy preservation - There will be no economic effect to those who 

use Kanaha Beach Park. 

 

p. State and county tax revenue preservation - Preserved property values will 

preserve tax revenue values.  

 

q. No use of public funds - The State recently spent millions of public and 

private dollars to preserve a portion of Waikiki beach which was deemed in 

the public interest as an important resource. This project uses no public 

funds. 

 

r. Impacts - The comment is arguable. There is no documented adverse effect 

to: 1) erosion at downdrift Kanaha Beach Park which has natural seasonal 

erosion of varying degrees and at different locations; plus 2 and 3) small 

water craft navigation since there is existing beach access and navigable 

bypass by small water craft. See response to Summary item c. 

 

4. Page 4 Problems 

 

a. Nourish beach with inland sand - Inland sand use is proposed as an 

alternative and not the preferred project.  
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b. Unresolved issues  

 

1) Lateral sand movement - With the existing groins, there is longshore 

sand transport visually documented (see Photo 44, Section 8.3.6, 

Appendix 9.2). When a groin field is full of sand, the groin field does not 

trap additional sand volume, so it must allow longshore sand transport. 

What the applicant wants is a full groin field for a beach to be useable by 

all and also lateral sand movement to benefit downdrift beaches. This 

situation does exist as a result of the existing groins. Monitoring results 

indicate the downdrift beach does have more sand volume than before 

the groin field.  

 

2) Blocked movement of canoes - Beach bypass and beach access with 

canoes has been maintained. See response to Summary item c. 

 

3) Lateral beach access - Beach use and lateral access has been preserved 

by the installation of groins.  

 

c. County of Maui Beach Management Plan - There is no County policy 

prohibiting groins, and the project is consistent with the beach 

preservation goal of the Maui County Beach Management Plan. 

 

5. Page 12 Problems 

 

a. Blocking Cultural Uses - The applicants who you refer to as owners of these 

houses do not block cultural uses by surfers, fishermen, divers and paddlers 

who routinely use the project beach. If a home is blocked off, it is because it 

may have fences and/or shrubbery around the immediate property boundary 

for privacy, security and damage protection. None of these 7 homes is used 

for a vacation rental business. Recently posted signs indicate kite launching 

is legal on Stable Road beaches and use of the lagoon in front for kiting is 

unrestricted; and hence, now there are more kiters using the beach. Kiting, as 

you know, is a growing sport which causes concern for all of us who use the 

lagoon. Previous restrictions by the FAA have changed. 

 

6. Page 18 Problems 

 

a. Relatively new house - I assume the first photo you refer to is Photo 6. I do 

not know what information was available or known when built, but the 
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intent today is to preserve the beach and home without harming Kanaha 

Beach Park. 

 

7. Page 19 Problems   

 

a. Dead Vegetation - Dead vegetation before the groin field resulted in 

restricted beach use with no canoe access, and a future lost beach will have 

no public benefit or lateral beach access as evidenced by photo 4. Section 

1.4. 

 

8. Page 21 Problems 

 

a. The public meeting was advertised and well attended. There were no 

comments at the meeting about canoe navigation. 

 

9. Page 22 Problems 

 

a. Best management practices - Examples of BMP’s utilized included the 

following: 

 

Daily inspections of the offshore, sand pumping pipeline route were made 

by project divers. Adjustments were made frequently to the pipeline, cradles 

and anchors to avoid the potential for marine damage. The day after a 

pipeline section in the lagoon was observed as loose from high winds and 

large waves, remedial action immediately commenced to re-secure the 

pipeline section, cradles and anchors. The reef was not destroyed. 

Unfortunately, an area of hard bottom substrate in the lagoon was chaffed by 

a pipeline removing algae cover, and fortunately the algae grew back 

quickly (see Appendix 9.1, Section 2.2.4). 

 

All local canoe clubs were notified of the offshore pipeline installation, and 

its location was presented at pre-race meetings departing from Maliko 

Gulch. During races, project representatives were on jet skis to direct 

participants. 

 

Water quality turbidity levels were monitored, and they did not exceed 

normal conditions (see Appendix 9.1, Section 2.1). Local conditions during 

summer when construction occurred had naturally high turbidity levels from 

wave action near shore. A comparison of monitored turbidity levels near 

construction and at an upstream control site showed little deviation. When a 
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localized turbidity plume near the beach was observed, construction methods 

were adjusted immediately.  

 

The only sea creatures that were sucked into the dredge while pumping were 

worms buried in the offshore sand deposits.  The offshore dredge sites were 

sand pits with no marine life visibly detected. 

 

10.   Page 23 Problems 

 

a. Monitoring - Environmental monitoring was by professionals including 

marine biologist/environmental scientist and licensed surveyor. 

Observations of underwater construction sites and equipment were made 

daily by experienced, local divers. 

 

b. Kanaha Beach Park measurements - No beach erosion surveys at Kanaha 

Beach park were identified as necessary or beneficial during development 

of the monitoring program with input during public meetings and from 

review by many agency representatives and interested citizens because it 

was felt that Kanaha Beach Park was far beyond the project’s area of 

influence. There are several unique factors affecting beach erosion at 

Kanaha Beach Park including different wave directions, lagoon bottom 

configurations , water depths, shoreline orientations, rock groins and 

intervening seawalls, which make it impossible to link its historic beach 

erosion causes to the project area. 

 

c. No change of conditions - This statement is relative to long-term effect 

compared one year post-construction. Refer to item 9.a. response and 

references. 

 

11.  Page 24 Problems 

 

a. Downdrift beach erosion - To the contrary, beach erosion at the downdrift 

beach was attributed to other factors that are unique to that region such as 

the seawalls and revetments there plus a history of advancing beach retreat 

(see Appendix 9.2, Section 9.2). A seawall hardened shoreline, which 

typically results in beach loss in front and immediately downdrift, is 

different from a groin field hardened shoreline which typically retains the 

beach. 

 

12.  Page 28, Photo 9 
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a. Illegal seawall - The photo shows a temporary, fabric wind fence. 

 

Summary 

 

b. Own data shows downstream beach loss - What is missing from statement is 

information indicating downstream beach loss when occurs seasonally is not 

attributed to SSBN project (see Appendix 9.2, Section 9.2). Also the groin 

field is full of sand, so it allows longshore sand transport as before the groin 

field to benefit downdrift beaches including Kanaha Beach Park. More 

recent data indicates project beach and downdrift beach sand volumes to be 

greater than before the SSBN project (Figure 7, Section 1.7.5).  

 

c. Destruction of reef, ocean animals and water turbidity - Scientifically 

monitored and evaluated data from the SSBN project indicates the contrary 

(see Appendix 9.1, Section 3.1.2). Nevertheless, no offshore sand 

dredging/pumping and reef area work are included as part of the proposed 

project. 

 

d. Groin effect on small water craft - This subject was not ignored since during 

pre-project public meetings and post-construction there has been no mention 

of this concern until now.  

 

The lagoon offshore of the project beach is actively used by paddlers, 

windsurfers, kite boarders, fishers, divers, swimmers and boaters. Safe 

navigation in the lagoon requires attention to weather conditions and tides 

plus an awareness of others and shallow areas. The lagoon area from the 

beach to the fringing reef located approximately one quarter mile offshore 

varies in depth from approximately 4 to 6 feet with several shallower reef 

sections.  

 

There are reef remnant sections located a distance offshore of the project 

beach approximately 400 feet at the west and 300 feet at the east, and there 

which is a channel between to bypass the beach nearshore. Otherwise 

traversing is usually outside these reef sections in the larger lagoon area to 

the fringing reef.  

 

The project beach before installation of the temporary groins of the SSBN 

Evaluation Project in 2010 was retreating on average approximately 2.5 feet 

per year since 2000, so the nearshore channel width was increasing 

similarly. The groins extended the beach toe location approximately 10 feet 
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seaward in 2010, so the current beach toe location is similar to that in 2006. 

The groin ends extend into the ocean approximately 10 to 20 feet beyond the 

beach toe location or similar to the beach toe locations from 1998 to 2002. 

The average water depth at the groins’ seaward ends is approximately 2.5 

feet, and waves usually break in the area of the groin ends. The immediate 

nearshore area where the groins are located is not navigable or used by 

watercraft to bypass the beach due to its depth and wave restrictions. The 

temporary groins have had no significant impact or restriction to navigation 

in the beach bypass channel inside the reef sections 300 to 400 feet offshore. 

 

After the groins installation, two approximately 200 foot wide beach 

sections remain at the east end of the project beach for beach access by 

watercraft. The west end beach access from water has been restricted by 

submerged seawall sections. The two 200 foot wide beach section is ample 

for beach access by multiple canoes, especially compared to the beach in 

front of the Laeula”o Kai canoe hale at Kanaha Beach Park. That beach is 

approximately 240 feet wide with much larger rock groins extending 

significantly further into the water. The project beach has approximately 167 

% more beach width for canoe access than that at Kanaha Beach Park. 

 

It is common to see canoes currently access the project beach as well as 

bypass offshore. Sections 4.5.5 and 5.5.5 were added to the Final EA to 

address this issue. 

 

e. Blocking beach access, removing parking and allow vacation renters and not 

banning kiters. The seven homeowners, who are applicants, are not in the 

vacation rental business. Beach access is not blocked, and the only access 

blocking is directly to homeowners’ yards from Stable Road and the beach 

for privacy, security and damage control. There has been no public parking 

in the neighborhood because: 1) all land in the residential neighborhood is 

privately owned including the road; 2) there is no space for safe parking in 

the neighborhood; 3) Stable Road is inadequate and unsafe in width and with 

no secondary emergency access; and 4) there is ample public parking near 

both ends of Stable Road. From the project beach, parking at Kahului 

Airport beach is approximately 1,000 feet away. The applicants are a small 

percentage of those who own Stable Road property and reside in the 

neighborhood. The applicants do not control what happens in the 

neighborhood and on others property. The applicants are good neighbors 

who have spent their private funds to restore, preserve and protect an 

important public beach resource.  
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Kiting regulations have recently changed by the FAA to allow kiters at and 

in front of Stable Road beaches, and the 7 homeowners have no control of 

the growing number of kiters using the beach or ocean. 

 

f. Blocking lateral beach access - This project will benefit a large number of 

beach users including fishers, divers, walkers, joggers, sunbathers, surfers, 

paddlers, windsurfers and kite boarders who regularly access and 

extensively use the project beach. The great majority of the beach users are 

not Stable Road residents. Lateral beach access to public parking and 

beaches at Kahului Airport and Kanaha Beach Park at both ends of Stable 

Road has been improved by the SSBN project.  

 

Thank you for your comments which have been included in the Final 

Environmental Assessment . 

 

Sincerely,  

 
 

Jeffrey A. Lundahl, President 

Stable Road Beach Restoration Foundation, Inc. 

 

 



Conmients on Stable Road Beach Restoration Project EA

Island: Maui
District: Spreckelsville
TMK: (2) 3-8-002-071, 077, 076, 074 & 078
Permits: Conservation District Use Permit

Applicant:

Stable Road Beach Restoration Foundation, mc,
‘

584A Stable Road, Paia, HI 96779.
Contact: Jeffery Lundahi, (808) 871-4110 >

Approving Agency:

State of Hawai”i, Department of Land & Natural Resources, Office of Conservation and
Coastal Lands, 1151 Punch Bowl Street, Room 131, Honolulu, HI 96089-0621.
Contact: Kimberly K. Tiger Mills, (808) 587-0381

From: Karen Chun
87 Lae St.
Paia HI 96779

This project should not go forward for the following reasons:

Page 1 of the EA contains untrue and unsubstantiated statements:

“The Project Beach has experienced chronic beach erosion and beach
retreat with an unusually high rate ofbeach and land loss from 2006 to 2010.”

Unsubstantiated. Applicant is giving the false impression that sand erosion is “unusual” when later in
this same EA they admit that “The Project Beach has experienced chronic beach erosion for decades
based on the University ofHawaii, Erosion Hazard Rate Map” [emph. added]

“The region has a diminished sand supply to suffIciently nourish the Project Beach due to seven
decades ofsand miningfor the updrfi Paia Lime Kiln and other uses.”

False. Sand mining has not been present for many years and it is universally agreed that the hardening
of the shoreline is responsible for diminished sand west of Lime Kiln. Other causes are natural erosion
from waves and sea level rise. This project seeks to FURTHER harden the shoreline and will simply
extend the sand loss to Kanaha Beach Park, one of the most intensely used public beach parks on Maui.

The Project Beach is a valuable resource providing the following public functions and
environmental benefits:

Used extensivelyfor diverse recreational activities, provides open space and lateral
beach access;

False. Due to the existing groins, transversing the beach to the beach in question is extremely difficult.
At some times of year it involves climbing 5-6 foot high groins. The beach access in this area is



blocked off by numerous sea walls, naupaka plantings and what appears to be a deliberate policy on the
part of homeowners to exclude the public.

Provides beach and shoreline habitat to endangered species;

Unsubstantiated. I personally have seen no endangered species when I’ve passed this beach on the
ocean side 3 times a week for many years. The applicant gives no evidence for this statement. And, in
fact, the previous work applicant did to make the sand filled groins damaged the reef and thus most
likely affected endangered species adversely. We can expect more of the same if this project is
approved. Additionally, it is clear that sand moves laterally east to west in this area (in fact the
applicant admits this by claiming that lack of sand at Lime Kiln has caused their beach to erode) and
thus retaining sand here will result in loss of sand to the west — most importantly at the public, highly
used Kanaha Beach Park.

Functions as a buffer to land basedpollution entering into the ocean,

Unsubstantiated. Applicant needs to give evidence supporting this assertion

Protects landfrom eroding and contaminating the ocean with land based pollutants,
thus preserving water quality, marine life and reefhealth.

Unsubstantiated. Applicant needs to give evidence supporting this assertion. Applicant also needs to
demonstrate that the groins won’t pose an even bigger hazard, especially since their first groin project
resulted in significant damage to the reef.

The County ofMaui Beach Management Plan and the State ofHawaii Coastal Zone Management
Program both stress the need to restore, protect andpreserve Maui and Hawaii beaches respectively
The Needfor Action is to preserve andprotect the Project Beach.

However it is our contention that retaining sand at this beach will negatively impact the beaches to the
west — in particular those at Kanaha Beach Park. Therefore “restore, protect and preserving beaches”
will be best served by allowing the sand to move naturally and continue to replenish Kanaha Beach
Park beaches.

The purpose ofthe SSBNEvaluaticn Project was to restore and protect the Project
Beach and to be a pilotproject to provide environmental impact and groinfieldperformance
information. Four environmentalfactors were monitored before, during and after construction
activity to generate a comprehensive picture ofproject effects to the nearshore environment.

What the applicant does not say was that this project was an unmitigated ecological disaster which
destroyed the reef, interfered with small craft navigation, sucked up reef animals and deposited them on
the beach, increased turbidity in the sea water, etc. To approve ANOTHER groin project after
applicant’s abysmal performance on their first project is unacceptable. That first project was a one-time
test of whether sand groins might be less damaging than concrete or rock groins. The outcome was that
they are BOTH damaging and that sand groins should not be used to circumvent DLNR’s policy of not
allowing hardening of the beach. To somehow turn this into, “Sand groins didn’t work so we need to
put in hard groins” completely misses the reason why the first project was approved. We are back to
square one where the policy is to not allow hardened groins because of their many deleterious effects.



The result was a carefully implementedproject with periodic environmental
monitoring andperformance assessments which were compared to Performance Criteria and
Metrics established during the projectplanning and review process. The project also included
Best Management Practices to avoid or mitigate any potential environmental impacts during
construction.

False. This statement is so misleading. There were numerous problems with the first project.
Oversight was inadequate. Mitigation was nonexistent. Water quality was badly affected. Marine
organisms were killed. And the reef was damaged.

False and Unsubstantiated Statements on Page 2

Therefore, the Environmental Assessment (EA) process was able to use real, reliable andfactual data
andperformance assessmentsfor a similar action on the Project Beach as opposed to relying on
theoretical assumptions, empirical relationshzs developed in a laboratory or other untested
predictions.

And yet, the applicant provides not a single shred of evidence to prove that their groins do not stop
lateral movement of sand and thus deplete Kanaha Beach Park. Rather they show evidence that
downstream beaches are experiencing erosion due to applicant’s existing groins.

The environmental assessmentfrom the SSBN Evaluation Project monitoring data
concluded that the project had no adverse environmental impact on beach erosion, water
quality, benthic habitat or lateral beach access within or outside the Project Area.

False. The applicant did no studies of beach erosion at Kanaha Beach Park and the studies they did do
showed downstream beach erosion from their groins. No studies on water turbidity at Kanaha Beach
Park. And applicant completely ignored the effect of their groins on small craft (canoes) navigation
which their existing groins have negatively impacted and their proposed groins will likely completely
block at low tide.

Other Alternatives considered but eliminatedfromfurther consideration due to not meeting the
Needfor and Purpose ofAction included thefollowing:

7. Relocate Residential Structures

Why was this eliminated?

Page 3 problems

The Proposed Action ofReplace Existing Geotube Groins with Rock Groins is the most similar project
to the SSBN Evaluation Project but with signficantly less construction activity and disturbance. Its
work scope is simply to remove the SSBN Evaluation Projects ‘four temporary, sandfilled, geotube
groins and to replace them with three orfour longer lasting,rock groins of the same scale and in the
same general locations.

This entirely misses the reason for which the first project was approved: That the groins were
temporary. Hardened groins are not allowed by DLNR policy for very good reasons: They simply shift



the erosion further downstream (in this case to a public park) and they interfere with navigation.
Something that the temporary groins are doing now.

The replacement groins will be similar to the numerous rock groins downdrft of the Project Beach
toward Kanaha Beach Park that have been in placefor at least 72 years and have signzficantly the
beach erosion rate compared to adjacent beaches.

One can clearly see the damage that these older groins have done. They seasonally create huge drops
which prevent lateral access across beaches. They cause downstream erosion. They are examples of
why no new groins should be allowed.

The Proposed Action will result in zero adverse environmental impacts (no
primary and secondary, no short-term and long-term, no local or regional plus no
cumulative impacts);

This statement is contradicted by the existing negative impacts of the sand groins, by common sense,
by experience at Baldwin Beach, and by Applicant’s own data.

however it may result in four short-term, potentially adverse
localized environmental impacts during construction which can be avoided or
mitigated using Best Management Practices proven to be successful during the
SSBN Evaluation Project.

This statement is laughable due to the obvious negative effects of the first project including damaging
the reef, killing sea creatures in the sand pump and increasing turbidity to unacceptable levels.

One Mitigation Measure is pre-fihl ofthe new groin field -

the existing groin field has retained beach sand naturallyfrom seasonal accretion
to sufficiently pre-fill the new groin field to maintain longshore sand transport in
order to not adversely affect downdrfl beaches.

Unsubstantiated. Applicant has not shown that Kanaha Beach and other beaches downstream from the
site were not affected by the existing sand retention and their statement that the sand fill won’t move
during construction when the remove the sand groins shows a lack of respect and understanding of the
power of the ocean waves. In fact, Applicant’s own studies show the groins DID cause downstream
beaches to become diminished.

The Proposed Action will result in twelve long-term, positive environmental
impacts; and these include the preservation of thefollowing important Resources:

sand beach,
In preserving this hard-to-access mostly private beach, we may be damaging a public beach.

land,
“preserving land” at the expense of Kanaha Beach Park and the properties downstream.

shoreline vegetation,
What shoreline vegetation? What does this even mean?



ocean nearshore water quality,
Unsubstantiated. Pumping sand obviously negatively affects nearshore water quality.

reefhealth,
Unsubstantiated.

beach and shoreline habitats,
Whose habitats? Residents of this small enclave and their vacation renters?

recreational beach use,
False. This will further block off access to this beach since canoes can no longer land on the beach
since the applicant built the existing groins and lateral access is impaired due to the groins.

lateral beach access,
FALSE. Lateral beach access is impaired by the existing groins and one can easily see how the height
differences and rockiness of the existing groins impairs lateral beach access making it hazardous to
traverse. (Note that photos do not show the concreted groins and the seasonal 5-6 foot level change
that results)

visual character
FALSE. How do concrete or rock groins make this area look BETTER?

local economy,
FALSE. A nonsensical and unsupported statement. Sure — it will line the owner’s pockets but
simultaneously negatively impact everyone who uses Kanaha Beach Park.

State and County tax revenue
FALSE.

plus no use ofpublicfunds.
Not using public funds is not a benefit. Compared to what? That is like saying it won’t increase the
incidence of appendicitis. And it most likely ffl cause the use of public funds when it negatively
affects Kanaha Beach Park.

The No Action Alternative will result in fourteen long-term, adverse environmental
impacts including the continued decline andpotential loss ofthe same twelve,
important Resources benefitted by the Proposed Action, as well as a decline of
nearshore water quality and neighborhood character

As shown above, most of the adverse actions applicant lists are false, unsubstantiated or irrelevant.
And the three very real positive consequences of denying this project are: 1) No increased erosion of
downstream beaches including Kanaha Beach Park. 2) Restoration of small craft navigation when the
sand groins deteriorate. 3) Better access to the beach via canoe and lateral transversing when the
existing sand groins deteriorate.

Page 4 problems

The EA concluded there is no signJIcant impact affecting State ofHawaii Signficant Criteria by the
ProposedAction or the Alternative ofReplace Existing Geotube Groins with Rock Groins and Possibly



Nourish the Project Beach with Inland Sand.

See above. Not only did the first project have negative effects but this project will set them in concrete
(so to speak).

There are no unresolved issues, and it has been concluded by the EA pertaining to the Proposed
Action that a Finding ofNo Significant Impact is appropriate. Therefore, no
Environmental Impact Statement is required.

False. Unresolved issues include:

1. Applicant has not demonstrated that sand does not move laterally — in fact the reason that
applicant wants lateral groins is to prevent lateral sand movement and applicant’s own studies
show a damaging affect on downstream beaches. Thus, clearly this project will prevent the
replenishment of downstream beaches and negatively affect Kanaha Beach Park. Applicant has
presented no studies to prove otherwise and experience, especially with Baldwin Beach, proves
that hardening of the beach and sand retention causes downstream beach erosion. This beach is
not particularly accessible to the public due to the applicant not allowing people to reach it from
their private driveway/road, from almost nonexistent parking since parking nearby has been
blocked off by boulders and from it now being blocked from seaward approach by applicant’s
sand filled groins. However downstream Kanaha Beach is heavily used and completely public
with parking and easy public access.

2. Applicant has blocked movement of canoes and any increase in size of groins could well
completely block lateral access east during low tide. Applicant has also blocked ocean access to
the beach by the groins.

3. Groins in this area have adversely impacted lateral access along the beach and present a
dangerous barrier to pedestrians attempting to walk along the shoreline. More groins or making
the sand groins hardened and permanent will aggravate this problem.

Governmental Adopted Plans and Policies:
County ofMaui - Beach Management Plan

County of Maui does not, in their Beach Management Plan, advocate hardening of the shoreline. In
fact, County policy does not allow hardening of the shoreline. To use this policy to justify this project
is completely backwards. This policy is why this project should be denied. Especially since it may
adversely impact the County’s Kanaha Beach Park.

Page 12 Problems

Historically, the Project Beach was usedfor traditional cultural uses includingfishing, diving,
swimming, walking, recreating, picnicking, relaxing and enjoying scenery. Since the early
1980 ‘c, the beach has also been used by water sport enthusiasts with the growth ofsurfing,
windsurfing, kite boarding andpaddle boarding. Presently, the Project Beach supports a
diversity ofboth historic and contemporary recreational activity and use.

The owners of these houses have been systematically blocking cultural uses, making it very difficult for
surfers, fishermen and divers to access the beach by a combination of eliminating parking, turning the



houses into blocked-off vacation rentals or residences that no longer allow free and easy beach access
as residents did in the old days.

Now the windsurfers, kiters and paddle boarders who can access this beach are mostly confined to
vacation renters and owners. There is an agreement that kiters won’t use the area inside the reef from
Ka’a point on up because they pose a hazard to windsurfers and canoe paddlers. The vacation renters
ignore this agreement. So to say “kite boarding” is a negative thing because these people are breaking
the agreement that was made. It is true that vacation renters in this area launch kites from these
beaches but they are doing it in violation of the agreement that was made that kiters within the reef stay
below Ka’a point.

Page 18 Problems

First photo shows a relatively new house that was built knowing that these conditions existed:

1. Erosion was happening

2. Sea level rise was happening

3. DLNR does not allow hardening of the shoreline

And yet they built this house anyway and are now asking us to make an exception and harden the
shoreline. One person’s bad judgment is to be fixed by most likely harming Kanaha Beach Park that
thousands of us use? It would make far more sense for the owner to move his building.

Page 19 Problems

The dead vegetation restricts beach use and lateral beach
access in addition to creating a safety hazard, especially during times ofhigh tides and large
waves (see Photo 4).

Lateral beach access is temporarily impaired by vegetation. However hardened groins
PERMANENTLY impair lateral beach access.

ige 21 Problems

Subsequent to the meeting, the Applicant held several meetings with an appointed
representative ofthe divers andfishers as well as agency s’ representatives to discuss the
identfled issues in greater depth and to develop methods to address the citizens ‘concerns. The
concerns were addressed and mitigated by the Applicant developing Performance Monitoring
Guidelines Criteria and Metrics pre-, during and post-constructionfor the identjfiedfactors.

Applicant did not inform or get input from canoe clubs. Canoe clubs had no idea that ocean navigation
through this very narrow and limited channel to the bay above the Stable Road papa (flat area
extending into the sea) would be impacted by groins placed out in the ocean.

Page 22 Problems

The construction ofthe SSBN Evaluation Project occurredfrom April through June 2010, and



the work consisted offirst installing thefour, temporary, geotextile groins on the beach;
nourishing the beach by dredging andpumping offshore sand onto the beach; and byfinally
placing and shaping the beachfrom the pumped sand. During the work, the Project’s Best
Management Practices were adhered to.

If the destruction of the reef, interference with small craft navigation, increased turbidity, and killing of
sea creatures while pumping sand is applicant’s “Best Management Practices”, then absolutely this
project should be denied.

Page 23 Problems

During construction, environmental monitoring continuedfor Water Quality and Lateral Beach
Access. Post-construction, environmental monitoring continued immediately post-construction
for allfour environmentalfactors per the Guidelines.

Monitored by whom? Someone who just stood by and allowed the reef destruction, turbidity, killing of
sea creatures and interference with small craft navigation?

Tables were used to record and compare Beach Width and Beach Sand Volume
calculations at each transectfor each survey time Within the Project Area and Outside the
Project Area updrft and downdrfl locations. The Tables are located in the Two Year Beach
Erosion Monitoring and Metrics Report (see Appendix 9.2).

No measurement at Kanaha Beach Park. As the applicant mentions, there are a number of existing
groins and a seawall downstream. Is that where they measured? Where there would be little effect of
the hardening because that area was already hardened? And which would simply transfer the effect
and the sand loss lower down to Kanaha Beach Park. Applicant should have measured at Kanaha
Beach Park. Downstream measurements that were taken showed the project is causing beach erosion.
That is completely unacceptable.

Water Quality, Benthic Habitat and Lateral Beach Access environmental monitoring data
analysis andperformance assessments Within and Outside the Project Area conducted
for one year indicated there was: 1) no change ofconditions compared to pre
construction, 2) no adverse environmental effects during and after construction and 3)
compliance with the Project’s Performance Criteria/Metrics);

WHAT???? This is so false, my jaw dropped. Applicant destroyed the reef and the water quality. We
all saw it. How could the monitor not see it?

Page 24 Problems

Beach Erosion (shoreline change) environmental monitoring data analysis and
performance assessments Within and Outside the Project Area conductedfor one year
indicated there was: 1) an overall gain ofBeach Width and Sand Volume at the Project
Beach and updrft beach compared to pre-construction (see Figures 5, 6, 7 and 8), 2) a
reduction ofBeach Width and Beach Sand Volume at the downdrft beach at transect 1
(see Figures 6 and 8), and 3) compliance with the Project’s Performance Criteria/Metrics.

So even measuring points near or at places that were already hardened, downstream beach erosion was



demonstrated as a result ofApplicant’s groins. How then, can you allow Applicant to transfer his beach
erosion problem to downstream properties — especially since these properties belong to the State and
the County and are used by thousands of people?

Page 28 Photo 9.
Does this photo show an illegal sea wall? This hardening at Sprecklesville imperils our County Beach
Park. Applicant’s groins will worsen the problem.

Summary

Applicant claims no impacts and yet his own data shows downstream beach loss. Applicant claims
beneficial effects on the small, virtually private beach while his data indicates that a corresponding
negative effect will accrue to a popular county beach frequented by thousands of people.

Applicant claims no negative effects during sand replenishment and yet we witnessed reef destruction,
ocean animal kills, and water turbidity.

Applicant ignores groins’ negative effect on small human powered craft access to areas above project
site.

Applicants have not been good neighbors and have blocked off beach access, removed parking and
allowed their vacation renters to violate agreements banning kiters from the area.

Additionally people in this neighborhood have already effectively blocked off lateral beach access to
the project beach. Thus this project will only benefit a tiny group of owners while potentially
damaging thousands of downstream public beach users at Maui County’s Kanaha Beach Park.
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