
February 20, 2024 

VIA ELECTRONIC MAIL & US MAIL: 

daniel.e.orodenker@hawaii.gov 

Daniel Orodenker, Executive Officer 
Land Use Commission 
State of Hawaii 
State Office Tower 
Leiopapa A Kamehameha Building 
235 South Beretania Street, Suite 406 
Honolulu, HI 96813 

Re: Annual Report: Docket No. A97-721 (Makena Resort) 

Dear Executive Officer Orodenker: 

On behalf of the ATC Makena Entities (defined below), we hereby submit this Annual Report 
for Docket No. A97-721. 

I. BACKGROUND 

On February 19, 1998, the Land Use Commission of the State of Hawaii (the "Commission") 

filed its Findings of Fact, Conclusions of Law, and Decision and Order (the "1998 D&O"), 
which reclassified 145.943 acres of land in Makena, island of Maui, state of Hawaii from the 
State Land Use Agricultural District into the State Land Use Urban District (hereinafter, the 
"LUC Reclassified Property"). The LUC Reclassified Property consists of six non-contiguous 
areas of various sizes, adjacent to, and largely surrounded by, pre-existing Urban District land. 
At that time, the LUC Reclassified Property was owned by Makena Resort Corp. 

The ATC Entities, consisting of ATC Makena N Golf LLC, ATC Makena S Golf LLC, ATC 
Makena Land SFl LLC, ATC Makena Land MF 1 LLC, ATC Makena Land MF2 LLC, ATC 
Makena Land MF3 LLC, ATC Makena Land Cl LLC, ATC Makena Land Ul LLC, ATC 
Makena Land B 1 LLC, ATC Makena Land MF4 LLC, ATC Makena Land SF2 LLC and ATC 
Makena Land AHl LLC (collectively, the "ATC Entities", together with ATC Makena Hotel 
LLC, the "ATC Makena Entities"), acquired portions of the LUC Reclassified Property, and 
other properties, by three Commissioner's Deeds dated August 27, 2010. The three deeds are: 
(1) Document No. 2010-125618, which conveyed TMK No. (2) 2-1-005: 108; (2) Document No. 
2010-125620, which conveyed TMK No. (2) 2-1-008: 090; and (3) Document No. 2010-125626, 
which conveyed TMK Nos. (2) 2-1-005: 086 (a portion of which is within the LUC Reclassified 
Property), and 125 (which is not within the LUC Reclassified Property). 
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The remaining portion of the LUC Reclassified Property (approximately 27.83 acres) is owned 
by H2R, LLC. Public records show that Hawaii Development LLC conveyed that property to 
H2R, LLC by deed recorded October 1, 2018. H2R, LLC is not affiliated with the ATC Makena 
Entities. The ATC Makena Entities never held title to the portion of the LUC Reclassified 
Property that is currently owned by H2R, LLC. 

This Annual Report only covers those portions of the LUC Reclassified Property that are owned 
by the ATC Makena Entities, identified as TMK Nos.: (2) 2-1-005: 108 (por.), 2-1-008: 090 
(por.), and 2-1-005: 086 (por.) (formerly TMK 2-1-007:004), collectively referred to herein as 
the "Petition Area." This Annual Report does not address any properties owned by others, such 
as the portion of the Reclassified Property owned by H2R, LLC. 

On August 27, 2012, the Commission filed an Order Granting With Modification Movant's 
Motion for Sixth Amendment to the Findings of Fact, Conclusions of Law, and Decision and 
Order, Filed on February 19, 1998, and for Release of Certain Conditions (the "2012 

Amendment"), through which the Commission released the ATC Makena Entities from 
Conditions 4, 15, and 21, and amended Conditions 12 and 22 (thereafter renumbered to 11 and 
19). An Amended and Restated Declaration of Conditions was recorded in the Bureau on 
September 7, 2012, as Doc. No. A-46330782. 

II. STATUS OF COMPLIANCE WITH LUC CONDITIONS 

The following 19 conditions shown in italics are the conditions set forth in the 1998 D&O, as 
amended by the 2012 Amendment. ATC Makena Entities' status of compliance is provided as a 
response after each condition. 

I. Petitioner shall provide affordable housing opportunities for low, low-moderate, 
and gap group income residents of the State of Hawai 'i in accordance with 
applicable laws, rules, and regulations of the County of Maui. The location and 
distribution of the affordable housing or other provisions for affordable housing 
shall be under such terms as may be mutually agreeable between Petitioner and 
the County of Maui. 

Response: The ATC Makena Entities acknowledge that the Petition Area is subject to the 
provisions of this condition and will comply. 

2. Petitioner shall coordinate with the County of Maui Board of Water Supply to 
incorporate the proposed project into the County Water Use and Development Plan 
for the area. Prior to the granting of the first discretionary permit for the single­
family and multi-family residential development described in paragraph 20 of the 
Decision and Order or the hotel described in paragraph 21 of the Decision and 
Order and by or before one year from the issuance date of this Decision and Order, 
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Petitioner shall furnish the Commission with a letter from the County of Maui 
Board of Water Supply confirming that (a) the potable water allocation that will be 
credited to Petitioner will be available to and sufficient for the proposed project as 
it is described in the Petition, (b) the availability of potable water will not be an 
obstacle or impediment to the development of the proposed project as described in 
the Petition and (c) the proposed project as it is described in the Petition has been 
incorporated into the County Water Use and Development Plan for the area and 
that this plan will prevent the continued overpumping of the sustainable yield of the 
lao aquifer. 

Response: As provided in prior Annual Reports, this condition has been satisfied. Compliance 
was confirmed by letter from David Craddick, Director of the Department of Water Supply, 
County of Maui, dated February 18, 1999. 

Additional letters regarding compliance with this condition, dated October 1, 2003, from 
Petitioner to the Department of Water Supply, and the response from George Tengan, Director of 
Water Supply, dated October 7, 2003, were attached to a prior Annual Report submitted in this 
Docket. 

3. Petitioner shall participate in the funding and construction of adequate water 
source, storage, and transmission facilities and improvements to accommodate the 
proposed project in accordance with the applicable laws, rules and regulations of 
the County of Maui, and consistent with the County of Maui water use and 
development plan. 

Response: The ATC Makena Entities acknowledge this condition. Moreover, the ATC Makena 
Entities understand that in 1976 the Petitioner participated in the Central Maui Source 
Development Joint Venture and also the Central Maui Transmission Joint Venture, which 
developed water sources in Waiehu, Maui, and a transmission line from the newly developed 
water sources down to the Wailea and Makena regions. Further, in 1985, Makena Resort Corp. 
constructed a 1.5-million-gallon water storage tank at the Makena Resort. 

4. Petitioner shall contribute to the development, funding, and/or construction of 
school facilities, on a pro rata basis for the residential developments in the 
proposed project, as determined by and to the satisfaction of the State Department 
of Education ("DOE''). Terms of the contribution shall be agreed upon by 
Petitioner and DOE prior to Petitioner acquiring county rezoning or prior to 
Petitioner applying for building permits if county zoning is not required 
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Response: ATC Makena Entities understand that this condition has been satisfied. Pursuant to 
an Educational Contribution Agreement for Makena Resort between the original Petitioner and 
the Department of Education dated August 17, 2000, the parties agreed upon a cash contribution 
by Petitioner to represent a fair share payment for the development, funding and/or construction 
of school facilities. 

5. Petitioner shall participate in the pro rata funding and construction of adequate 
civil defense measures as determined by the State of Hawai 'i and County of Maui 
civil defense agencies. 

Response: This condition has been satisfied. Initially, at the request of the State Department of 
Defense ("DOD"), the ATC Makena Entities agreed to allow two emergency siren sites to be 
developed on land owned by the ATC Makena Entities: one at the Makena Wastewater 
Treatment Plant, and one near Makena State Park. As reported in the 15th Annual Report, the 
ATC Makena Entities executed Rights of Entry/License Agreements with the DOD in 2012. 
However, in December 2016, DOD informed the ATC Makena Entities that it intended for one 
of the two sirens to instead be located at Makena State Park and for the second siren to be 
located on the ATC Makena Entities wastewater treatment plant property. That siren was 
installed and completed in 2017. 

6. Should any human burials or any historic sites such as artifacts, charcoal deposits, 
stone platforms, pavings, or walls be found, Petitioner shall stop work in the 
immediate vicinity and contact SHP D. The significance of these finds shall then be 
determined and approved by SHP D, and an acceptable mitigation plan shall be 
approved by SHP D. SHP D must verify that the fieldwork portion of the mitigation 
plan has been successfully executed prior to work proceeding in the immediate 
vicinity of the find. Burials must be treated under specific provisions of Chapter 
6E, Hawai 'i Revised Statutes. 

Response: The ATC Makena Entities acknowledge that the Petition Area is subject to the 
provisions of this condition and will comply. 

7. Petitioner shall follow the State DLNR recommendations for Petition Areas 1, 2 
and 3, for archaeological data recovery and preservation. An archaeological data 
recovery plan (scope of work) must be approved by SHP D. That plan then must be 
successfully executed (to be verified in writing by the SHPD), prior to any grading, 
clearing, grubbing or other land alteration in these areas. In Petition Area 1, three 
significant historic sites (I 969, 2563, 2569) are committed to preservation. A 
preservation plan must be approved by SHP D. This plan, or minimally its interim 
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protection plan phase, must be successfully executed (to be verified in writing by 
the SHPD), prior to any grading, clearing, grubbing or other land alteration in 
these areas. 

Response: The ATC Makena Entities acknowledge that the Petition Area is subject to the 
provisions of this condition and will comply prior to any grading, clearing, grubbing or other 
land alteration in these areas. 

8. Petitioner shall implement efficient soil erosion and dust control measures during 
and after the development process to the satisfaction of the State Department of 
Health and County of Maui. 

Response: The ATC Makena Entities acknowledge that the Petition Area is subject to the 
provisions of this condition and will comply at the appropriate time, starting prior to 
commencement of construction. 

9. Petitioner shall initiate and fund a nearshore water quality monitoring program. 
The monitoring program shall be approved by the State Department of Health in 
consultation with the US Fish and Wildlife Service, the National Marine Fisheries 
Services, and the State Division of Aquatic Resources, DLNR. Petitioner shall 
coordinate this consultation process with the concurrence of the State Department 
of Health. Mitigation measures shall be implemented by Petitioner if the results of 
the monitoring program warrant them. Mitigation measures shall be approved by 
the State Department of Health in consultation with the above mentioned agencies. 

Response: The ATC Makena Entities continue to implement and fund a nearshore water quality 
monitoring program. This program initially collected base line water samples and analyzed the 
same to determine turbidity, chemical compound contents and biota sampling. This monitoring 
program continues with at least semi-annual sampling at four separate nearshore sites. 

Enclosed is the Marine Water Quality Quarterly Monitoring Report prepared by AECOS, Inc. 
dated November 20, 2023, for the quarterly tests performed in July of 2023. A copy ofthis 
report was sent to the Department of Health on December 4, 2023. 

The ATC Makena Entities acknowledge that the Petition Area is subject to the provisions of this 
condition and will comply. 
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10. Petitioner shall submit a Traffic Impact Analysis Report (J'IAR) for review and 
approval by the State Department of Transportation and the County of Maui. 

Response: ATC Makena Entities understand that this condition has been satisfied. As described 
in prior Annual Reports, a traffic impact assessment report ("TIAR") was prepared and 
submitted for State Department of Transportation (DOT) and County of Maui review as part of 
the change in zoning application. Following certain comments by DOT, revisions were made to 
the TIAR which DOT agreed with as set forth in a letter from Kazu Hayashida, Director of 
Transportation, dated May 2, 2000, a copy of which was provided to the Commission with a 
prior Annual Report in this Docket. 

In addition, as set forth in prior Annual Reports, the Petitioner prepared and submitted a Makena 
Resort Master Traffic Study, dated June 6, 2003 (Revised September 14, 2003), which was 
submitted to the State DOT and County of Maui, and approved by the County on September 26, 
2003. See also the ATC Makena Entities Response to Condition 11, below, regarding a future 
TIAR. 

11. Petitioner shall participate in the pro rata funding and construction of local and 
regional transportation improvements and programs including dedication of 

rights-of-way as determined by the State Department of Transportation ("DOT'') 
and the County of Maui. Agreement between Petitioner and DOT as to the level of 

funding and participation shall be obtained within fourteen (14) years from June 
1, 2000. 

Response: The ATC Makena Entities acknowledge that the Petition Area is subject to 
provisions of this condition and will comply. 

This condition has been partially satisfied: the ATC Makena Entities and the DOT have formally 
agreed in writing that the ATC Makena Entities' pro rata share to satisfy this Condition 11, 
Conditions 10 and 14, and other related conditions imposed in County-level entitlements, shall 
be based upon a TIAR to be prepared by the ATC Makena Entities. The TIAR will identify the 
impacts of ATC's proposed development, the corresponding mitigation measures to address 
those impacts, a schedule for satisfaction, and appropriate schematic figures showing 
transportation improvements. The parties anticipate that the current letter agreement will be 
supplemented and/or superseded by a subsequent and more definitive memorandum of 
agreement in due course. Moreover, as noted in prior Annual Reports, partial satisfaction of this 
condition was achieved through the "Agreement for Planning and Design of Piilani Highway 
Expansion" between Makena Resort Corp. (the original Petitioner), and DOT in 2001. Under 
that Agreement, Petitioner agreed to fund the planning and design of the restriping and other 
improvements to Piilani Highway from Mokulele Highway to Kilohana Drive, to increase it from 
two lanes to four lanes. This work was substantially completed by July 2003, at a total estimated 
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cost of $400,000.00, which amount DOT agreed would be credited as partial payment in 
satisfaction of the LUC's conditions of approval. 

12. Petitioner shall fund the design and construction of drainage improvements 
required as a result of the development of the Property to the satisfaction of the 
appropriate State of Hawai 'i and County of Maui agencies. 

Response: ATC Makena Entities acknowledge that the Petition Area is subject to the provisions 
of this condition and will comply. 

As reported in prior Annual Reports, Petitioner prepared a Drainage Master Plan, which was 
submitted to the County Department of Public Works and Environmental Management and 
Planning Department on July 1, 2003, and approved by the County on August 20, 2003. 

13. The Petition Areas will be developed in accordance with the Kihei-Makena 
Community Plan. 

Response: The ATC Makena Entities acknowledge that development of the Petition Area is to 
be in accordance with the Kihei-Makena Community Plan. 

14. Petitioner shall fund, design and construct all necessary traffic improvements 
necessitated by development of the Petition Areas as required by the State 
Department of Transportation and the County of Maui Department of Public Works 
and Waste Management. 

Response: The ATC Makena Entities acknowledge that the Petition Area is subject to the 
provisions of this condition and will comply. Traffic improvements required by DOT will be 
addressed pursuant to Condition 11. 

15. Petitioner shall develop the Property in substantial compliance with the 
representations made to the Commission. Failure to so develop the Property may 
result in a reversion of the Property to its former classification, a change to a more 
appropriate classification, or other reasonable remedy as determined by the 
Commission. 

Response: The ATC Makena Entities acknowledge that the Petition Area is subject to the 
provisions of this condition and will comply. 
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16. Petitioner shall give notice to the Commission of any intent to sell, lease, assign, 
place in trust, or otherwise voluntarily alter the ownership interests in the Property, 
prior to development of the Property. 

Response: The ATC Makena Entities acknowledge that the Petition Area is subject to the 
provisions of this condition and will comply. 

17. Petitioner shall timely provide without any prior notice, annual reports to the 
Commission, the Office of Planning, and the County of Maui Planning Department 
in connection with the status of the subject project and Petitioner's progress in 
complying with the conditions imposed herein. The annual report shall be 
submitted in a form prescribed by the Executive Officer of the Commission. 

Response: The ATC Makena Entities acknowledge that they are subject to the provisions of this 
condition and will comply. The submittal of this Annual Report by the ATC Makena Entities is 
in compliance with this condition. 

18. The commission may fully or partially release or amend the conditions provided 
herein as to all or any portion of the petition area upon timely motion and upon the 
provision of adequate assurance of satisfaction of these conditions by Petitioner. 

Response: The ATC Makena Entities acknowledge that the Petition Area is subject to the 
provisions of this condition. 

19. Petitioner shall record the conditions imposed herein by the Commission and every 
amendment thereto with the Bureau of Conveyances pursuant to Section 15-15-92, 
Hawai 'i Administrative Rules. 

Response: This condition has been satisfied. The ATC Makena Entities acknowledge that the 
Petition Area is subject to the provisions of this condition in the event of any future amendments 
to the conditions. The ATC Makena Entities recorded an Amended and Restated Declaration of 
Conditions Applicable To An Amendment to District Boundary From Agricultural to Urban, in 
the Bureau on September 7, 2012, as Document Number A-46330782, a copy of which was 
provided to the Commission as part of a prior Annual Report transmittal. 

* * * 
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If you have any questions or require any further information, please feel free to contact me, or 
contact Mr. Kyle Ginoza, Director of Development, Makena Golf & Beach Club, at 808-871-
7375. 

FFICE OF JENNIFER A. LIM, LLLC 

cc: State of Hawaii, Office of Planning and Sustainable Development, via US Mail 
County of Maui, Department of Planning, via US Mail 

Ends. Quarterly Water Quality Monitoring Report prepared by AECOS, Inc. dated November 
20, 2023, for the quarterly tests performed in July of 2023. 



 

AECOSá ��ä 	ãswuwä  ���1 

 
Mākena Golf & Beach Club 
quarterly water quality monitoring report 

July 2023   �������trátrtu FINAL AECOS �äswuw 

Allen Cattell, Ph.D. 
AECOS, Inc. 
45-939 Kamehameha Highway, Suite 104 
Kāne‘ohe, Hawai‘i  96744 
Phone: (808) 234-7770 Email: Cattell@aecos.com   �����������  �� ���� ��� �� ��������� �������� ���� ¢���� 
��� ��� ���� ��� 
¬â������ò������ó���������������������������������������������� ����î������������ ����� �������������������������äsr����� ò���������������������óá��������������������������������������� 
¬��������������á���������syás{{zä ������������ ���������� ����������������������s{�� �������������á�������������uxsuä �������������������������������������������������������������ä sr�����������uxsu���ã s������������������������������á������������� �������� ������� ���� �� ���� �� ������� ���� ������ ���� ������ ��� ������ �����������á�����������������������������������������������������â t  ����������������������������������������������������������������������â ��� u ���������������������������������������������������������� ���������� ��������� ��������� �� �����������������������������ä������ ��� ���������� ��� ��������� �� ��� ������ ����� ������� ������� AECOS, trtr�átrtsátrttátrtuä  ���� ������� ���������� �� ���������� �������� ��� ��� �������� �� ���� ���������� ������� ��� ������ ���������sä ������� ���������� ��� ������� �������� ����� ���������� �� ������� ������������ á trsv ä  �������  ���������������������������������������������������������������������  sò��������ó�������������������������������������������������������á�������������� ����������������������������ä������������������������������������������������������ä 

mailto:Cattell@aecos.com


Mākena Golf & Beach Club   #á  

AECOSá ��ä 	swuwä  ���2 

������� ������� ������ ��� �� ��äá trrvâ á trssâ AECOSá trsvá trswá trsx�ä�����������������������������������
¬������������������ �������������������������������������������������������������������� ����������������������AECOSátrtr� ä  ����� ��� ������� ���������� ���� ��������� ������ ������� �������  ������  ��� trtu  ����� ������� ���������� ������� ���� ����� ���������� ���� ts �������������������������������������������������� ���trsz������� trtuä  ���������  ����� ����� ���� ����� ������������� ¢���� �� ��� ������ �� 	�����s���î���î����������������ò����á�����������������ó������ ������î����������������������átrtsä����������������������� ���  trtt���������������������� ����î���������������������� ��uru���������������������ª�������á��������á�������������á���������á ��� ����������� = á trtt ä  ���� ������ ��� ������ �� ò������� tó ����������������������������������������  á  ò�������  uó  ����������� ����������������������������������������������æ��������������������� á ���ò�������wó ���������������������������������������������������� �� ����� ��� ���������� ��� �� ��� ��������� �� �� ���������� ä ���� �������  ������������������������������t����������������ä  ����� ������ ���� �î� ��î� ����� ��� ���������� �� ����  ò���� ������� ������ó�������� ����î����������������������  átrts ����������� �� ���   trtt ���� �� �������� ������ �� ����î� ��� �������ª�������á ��������á ��� ��������� á trtt ä  ���� ������ ��� ���� ������ ����� ���������táu���wä   ������   ��������� ���������� ����� ��� ��������� �� ��� twá trtu ���� �������� ����� ����� ���������� ��������� �� ��������� ������ �������� �� 
¬ ��������æsáætá���æu����������������������������������������î� ��î� �������ævâ��� 	�����s ä������������������������tæ�ásræ�áwræ  t�����������������  ��������������������������������������æ���������������� �����������������������������������������������������������������ä������ò������ó�� ���  ���������������������ò��������������óä�������������������������� ���������������������������������������������������������æ����������������� ������������������������¢����ä 
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�á ��� srræ� �������� ���� ����� ����� ���� �������� ��� ����� ������� ��������������������������������������������������ä������������������ ���� ���� �������� ���� ����� 
¬ ������ ����� �����ã ¢���� ��� sá ¢�������uá���¢�������x	��äsä  

  
Figure 1. Location of water quality monitoring transects M-1, M-2, M-3, 

and M-4) and irrigation water supply wells at MG&BC.   ����������á��������á�á������������������ ������������ in situ �� �����������ä������������������������������������������������������� ��� AECOS ���������� AECOS �� �ä vzu{r ��� ���������� ��������ä �� ��������� ���������� ���� �������� ���� ����� �������ã ��������á ���������á ��������á �������ª�������á ����� �������� �����  á �����æ���������á ����� ���������� �����á���������á���������������ä����s������������������� ��� ���������� ������� ���� ��� ����� ����� ������������ ��� ���������� ��������ä  
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 
Table 1.  Analytical methods and instruments used for 

water quality analyses reported herein.  
Analysis Method Reference Instrument 

Temperature twwr trsy    ���� wwr  ����� ���������� 
Salinity sträs trsy  �������trr 
pH vwrr ª trsy  �� �� ����� 
Dissolved Oxygen (DO) vwrræ  trsy  ����wwr����� 
Turbidity szräs s{{u�  ���tsrr����������� 
Ammonium (NH4) uv{ s{{y�  ���u���������� 
Nitrate+Nitrite (NO3+NO2) uwuät s{{u�  ���u���������� 
Silicates uxrär s{{y�  ���u���������� 
Total Nitrogen (TN) uwuäv s{{u�  ���S���������� 
Ortho-Phosphate (PO4) uxwäw s{{y�  ���u���������� 
Total Phosphorus (TP) uxwäw s{{y�  ���u���������� 
Chlorophyll α (Chl. α) æsrswr s{{z  �����	����������    ����������������� ���twátrtu���������rtuw����� ªrätx�� á�������� �������ªsärw����srtw����� ������sxswtrtá¢����âátrtuä���� �������� s��u������������������������������������������������� �������� s��u��ä������������������������������������������������� �����������������������������rzwr���srsr�����á������������������ ����� ¬�����ä   ������  ��������������������������������� ���twátrtuá�������t���uá��������æ ���� �������� ������ä  ������� ����� ���� �������� �� ���á �������� ���� �������� �����á ���������� ���� ������� æs ������� ������� æuá ���� �������������������æv�������������������������ä��������������� ������������� ���������������������������������������� ������������� �����������������������æs�������ævä� ������������������������� �������� ���� �������� ������ ��� ��������� ���� ������� æs ������� ������� æv ������ ���� ��� ������� ����� ��� ������������ä  
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Table 2.  Physical/chemical water quality and chlorophyll DD means for June 2018 
through April 2023 (n = 21) compared to July 2023 results.  

Transect DFS† Salinity Temperature pH DO Turbidity‡ Chl. α‡  (m) (ppt) (º C) (% Sat.) (NTU) (μg/L)  Historic July 
2023 Historic July 

2023 Historic July 
2023 Historic July 

2023 Historic July 
2023 Historic July 

2023 

M-1 t 34.00 35.75 26.5 27.0 8.18 8.24 101 87 1.46 1.23 0.72 1.18  10 34.19 35.56 26.2 26.9 8.21 8.26 105 110 0.89 1.11 0.52 0.81  50 34.28 35.65 26.2 26.8 8.21 8.27 101 101 0.76 1.18 0.43 0.73  100 34.49 35.72 26.2 26.7 8.18 8.24 98 100 0.53 0.87 0.30 0.64 
Means 34.24 35.67 26.3 26.9 8.20 8.25 101 100 0.91 1.10 0.49 0.84 

M-2 t 34.21 35.79 26.3 26.7 8.18 8.20 97 68 1.95 1.03 0.44 0.53  10 34.23 35.69 26.3 26.7 8.19 8.21 95 91 1.31 0.93 0.36 0.47  50 34.31 35.72 26.3 26.6 8.19 8.23 95 88 0.87 0.59 0.30 0.46  100 34.49 35.82 26.3 26.7 8.18 8.20 95 90 0.54 0.40 0.23 0.45 
Means 34.31 35.76 26.3 26.7 8.18 8.21 96 84 1.17 0.74 0.33 0.48 

M-3 t 34.07 35.87 26.3 26.7 8.17 8.21 104 75 0.78 0.39 0.54 0.73  10 34.38 35.78 26.3 26.6 8.17 8.17 100 96 0.58 0.47 0.39 0.47  50 34.55 35.81 26.3 26.6 8.17 8.18 98 92 0.42 0.40 0.28 0.41  100 34.66 35.79 26.3 26.6 8.17 8.17 95 89 0.39 0.39 0.23 0.28 
Means 34.42 35.81 26.3 26.6 8.17 8.18 101 88 0.54 0.41 0.36 0.47 

M-4 t 34.32 35.42 25.9 26.2 8.13 8.20 101 98 1.24 1.24 0.58 0.70  10 34.36 35.51 25.9 26.3 8.14 8.17 100 99 1.01 1.17 0.48 0.66  50 34.62 35.74 26.0 26.3 8.12 8.09 98 94 0.63 0.69 0.31 0.35  100 34.74 35.70 26.0 26.4 8.08 8.09 95 86 0.45 0.54 0.25 0.38  Means 34.51 35.59 26.0 26.3 8.12 8.14 98 94 0.83 0.91 0.40 0.52 
Dry Standard +/- 10% +/- 1Cº 7.6–8.6 ≥75% ≤0.20 NTU ≤0.15 μg/L  distance from 

shore 
 geometric mean italics exceed standard 
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Table 3äNutrient and silicates water quality geometric means for June 2018 
through February 2023 (n = 20) compared to July 2023 results. 

Transect DFS† NO3+NO2 NH4 TN PO4 TP Silicates  (m) (μgN/L) (μgN/L) (μgN/L) (μgP/L) (μgP/L) (μg/L)  Historic July 
2023 Historic July 

2023 Historic July 
2023 Historic July 

2023 Historic July 
2023 Historic July 

2023 

M-1 t 41 11 17 58 167 122 3.0 5.0 11 9 240 164 
10 36 10 17 9 146 84 2.8 4.0 8 9 203 156 
50 32 12 15 24 139 96 2.9 5.0 11 10 211 180 

100 19 9 22 7 124 80 2.1 5.0 9 10 169 131 
Means 32 11 18 25 144 96 2.7 4.8 9 10 206 158 

M-2 t 25 10 14 3 117 72 4.3 6.0 25 9 270 198 
10 22 16 15 3 111 89 3.8 10.0 12 14 227 210 
50 20 16 14 3 111 82 3.3 5.0 8 9 196 186 

100 16 13 18 4 107 80 2.3 5.0 10 11 180 136 
Means 21 14 15 3 112 81 3.4 6.5 14 11 218 183 

M-3 t 33 17 19 10 148 93 3.4 3.0 8 8 262 144 
10 28 14 12 9 123 84 3.0 4.0 6 8 139 145 
50 17 17 20 6 111 84 2.5 4.0 9 8 77 137 

100 10 18 13 3 102 83 2.2 5.0 7 10 76 130 
Means 22 17 16 7 121 86 2.8 4.0 8 9 139 139 

M-4 t 11 24 15 10 96 98 3.2 4.0 8 8 393 338  10 12 19 22 15 97 93 3.1 4.0 9 8 274 270  50 7 14 20 34 90 100 2.1 4.0 8 8 181 215  100 5 21 17 9 85 108 2.1 5.0 6 10 82 110 
Means 9 20 19 17 92 100 2.6 4.3 8 9 233 233 

 Dry Standard ≥3.5 μgN/L ≥2μgN/L ≥110 μgN/L ns ≥16μgP/L ns  distance from 
shore 

 italics exceed criteria ns - no standard 
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Figure 2.  Approximated current 
flow off Mākena coast during 
morning hours (0200 to 1100 
hours) of July 25, 2023 (PacIOOS, 
2023) 

  ������������������������������������������������������������������� ��������� ����������� ������� �� ������� ������ä �� �������������æ��������� ��������������������������� ������������� �������������������� �������� ����� ��� ��� ������ �� ������� ��� �������� ��� ��� �� ������ ���� ����� �������� ������ � ������� trts ����� ����� �� ��� ������� ���� ��  ���ä  ����æ��������������������������������������������������������������� ����� ����� trttá �������� ��� �� ��� ��������� �� �����æ��������� ���������� �������������������������������������ä  
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����v�������������������������������������ª��������������������������� ������ ������ ���������� ��� ��� ��� twá trtu �������� �����ä  ��������� �� �������ª������� ������� ��� ��� �������� �� ��� ��������� ������� �� ��� ���� ���������ä�������������á����������������������������������������� ����������������������������������������������������������������ä   
Table 4.  Estimated nitrate+nitrite subsidies at 

nearshore (2-m) stations on July 25, 2023.  
Measured Estimated Subsidy 

Location NO3+NO2 Salinity NO3+NO2 NO3+NO2 

(μgN/L)     (PSU) (μgN/L) (μgN/L) 

Wellsj 1677 1.32 --- --- 
M-1 11 35.75 61 0 
M-2 10 35.79 61 0 
M-3 17 35.87 61 0 
M-4 24 35.42 62 0 ���������ä¶ 164 0.06 --- --- ����¶ 1400-1980 1.20-1.44 --- --- ¶���������������¬�����������tt��������������   ������������������������������ ����������������������������������� �� ��������� ����� ������ ã ������ �� ��������� ��������� ��������  ã �������á �������á��� �������� �� ��������� ��������� ��������� ã �����æ ���������äã���������tr ����������������������������swãs��vväs���� ����������������t{ãs ��������������ás{zu ä ���ã������ µt{äs��� ����������� ������� ��   ����������á ������� ��� ã ������ ´t{äs ��� ������ ��������� ����������ä  ������� ����� ������������ ���� �������� ��� �� ������ �� �������� ������ä �����������������������������á��������������������������������=������� ��� ��������� ��������� �� ���� ����������� ���������� ��������� ������ �������� ������������������������¢����������ä������������������w�������� �����ts������������������������ ���trtu������������ä��ä���������� ������������������������������������������������ä��������������� �������������áã���������������������������������������������������� ������   ������� ��� �� ����   �������������� ��� ���������� ��� �������ª���������������������ä  ��������������������������������������������ã������������������� ��� ����á s{zuá ���������� �������� �������� ������ �� ����� ������ ���� �� 
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������������������������������������������������������������������� ����������������ä 
Table 5.  A summary of average DIN and DIP values and ratios for 

June 2018through April 2023 (n = 21) compared to 
July 25, 2023 results. 

Transect DFS† DIP DIN DIN:DIP N/P Limited  (m) (μM/L) (μM/L) ratio potential  Historic April 
2023 Historic April 

2023 Historic April 
2023 Historic April 

2023 

M-1 t 0.10 0.16 4 5 43 31 P P  10 0.09 0.13 4 1 43 11 P N  50 0.09 0.16 3 3 37 16 P N  100 0.07 0.16 3 1 44 7 P N 

M-2 t 0.14 0.19 3 1 20 5 N N  10 0.12 0.32 3 1 22 4 N N  50 0.11 0.16 2 1 23 8 N N  100 0.07 0.16 2 1 32 8 P N 

M-3 t 0.11 0.10 4 2 33 20 P N  10 0.10 0.13 3 2 30 13 P N  50 0.08 0.13 3 2 33 13 P N  100 0.07 0.16 2 2 23 9 N N 

M-4 t 0.10 0.13 2 2 18 19 N N  10 0.10 0.13 2 2 25 19 N N  50 0.07 0.13 2 3 28 27 N N  100 0.07 0.16 2 2 23 13 N N  distance from shore   ����������  �� ��� twá trtu ���������� ����� �������� ������ ���� ���� ���������� ��� ������������ ��� �������������� �� ��� �������� ���������� ���� �������  �������� ������� �� ���� ��� ������ ���� ���� ������� ���������� ���� ��� �����������������������ä������������æ������������������������������ ���������¢�������������������������������������������á����������� �������������������������������������������������������������������� 
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