
CONSERVATION DISTRICT USE APPLICATION
Prepared and Submitted in Accordance with Hawai‘i Administrative Rules §13-5

Hanaʻula Reservoir Mesonet Weather Station
TMK (2)-3-6-003:001
Waikapū Ahupua‘a, Maui

March 2023



� � �������#����������� ��� ����
���������� !��������!������
�����"� ������� ��� �����	������ �������"���������������������������A�

���������
����
���
�����������
���
���*����+�
����������������
�����������������������������������������') + )'�

� #��
&54�
����'+�%�����+�4� AH@7��0��/' )�+ &%���+�4�
�** �%����#�%%�)4�

���������
��

�

����������
���Hanaʻula Reservoir Mesonet Weather Station����������
�&%*�)-�+ &%�� *+) �+��,�1&%�4���

	��%+ � �����%���*�4��7A�
!����������������
����������������������‘�����������������������!���"�#') + ((���������#') + (+"�
�)&!��+����)�**4��
��������	
��������������������

������������������������������ � � � � �

��/���'�
�08*94�8B97C7F7@@C4@@A
Ahupua‘�4�Waikapū�

�&,%+04�������, �
�)&'&*����&$$�%��$�%+���+�4������

�*+ $�+����)&!��+��&*+4�=C@2@@@�

� *+) �+4�Pūʻali Komohana�

	*#�%�4�����, �
�)&'&*����&$'#�+ &%���+�4���������,�,*+�B@BD�

�



�

�

�����������

������	������� ��� �"����"��$������� ����!�"$���$�����"��$����

�

�����	
�������

=�BE@��''# ��+ &%����5�B5EL�&��')&!��+��&*+��&)��&�)����)$ +*2��,+�%&�#�**�+��%�=BE@2�,'�+&���$�/ $,$�&��
=BE@@3�=BE@��&)���'�)+$�%+�#���)$ +*�8����#') + )(���������)*"5�

=�� � � � � ��,�# �����) %������!%(+&�����������
������
����������#') + *&"�
�B@��&' �*�&�������8+������.�'+�����������������
�����"�
��)��+�6�� %�#��%- )&%$�%+�#��**�**$�%+�8��9�����)��+�6�� %�#��%- )&%$�%+�#�	$'��+��+�+�$�%+�8�	�9�

�������������+�+�$�%+�&���/�$'+ &%��
���+�+��� *+&) ���)�*�)-�+ &%�� - * &%�����F���,�$ ++�#��&)$��

��������8�#%)5��.�  5�&-6*�'�6)�- �.7�&$'# �%��6�&)$*9�
���%���$�%+��#�%�����&$')���%* -����%���$�%+��#�%�8����#') + )-"� ��)�(, )���
��'�� �#���%���$�%+��)�����+�)$ %�+ &%�!���������‘����������	��������(&+�"�
���&)�# %����)+ � ��+ &%�8����#') + )'!�"!,""� ��#�%��,*�� *�*,�!��+�+&��&�*+�#���1�)�*5�
�
,#��%���&�,$�%+�+ &%�8����#') + )'!�""� ���''#0 %���&)���%&%7�&%�&)$ %��",#��%��,*�5�





� � �������#����������� ��� ����
���������� !��������!������
�����"� ������� ��� �����	������ �������"���������������������������D�

�
����$� "�� �#%�$��$�

���%�04�� � � � � �
�&%+��+���)*&%�;�� +#�4�� � � � � �
�� # %�����)�**4�� � � � � ���
������������������������������ � � � � �
��&%�4�� � � � � � � ��
�$� #4�� � � � � �
�

�����$%"�4��� ��������������������������������������������������������������$�(�))))))))))�

�
� "������
�����������#�

�$�$�� ��	�&��'���
��� )'�)*&%2��&�)��&����%���%��
�+,)�#���*&,)��*�
�+�+��&����.� ‘ �
��'�)+$�%+�&����%���%��
�+,)�#���*&,)��*�
�5�5��&/�FBA�
�&%&#,#,2���.� ‘ �IFH@I7@FBA�
�
�����$%"�4��� ���������$�(�))))))))))��



� � �������#����������� ��� ����
���������� !��������!������
�����"� ������� ��� �����	������ �������"���������������������������E�

�������������

�&+�#�* 1�6�)���&��')&'&*���,*��8 %� ��+�� %���)�*�&)�*(5��+594��B@@�*(5��+5��

�#��*�� ')&- ��� �� ��+� #��� ��*�) '+ &%� &�� +��� ')&'&*��� #�%�� ,*�8*9�  %�  +*� �%+ )�+05� � 	%�&)$�+ &%�
*�&,#����*�) ���.��+�+���')&'&*���,*�� *3�+���%�����%��',)'&*���&)�+���')&'&*���,*�3�+���* 1��&��
+��� ')&'&*��� ,*�� 8')&- ��� � $�%* &%*� �%�� (,�%+ + �*� &�� $�+�) �#*93� �%�� �&.� +��� .&)"� �&)� +���
')&'&*���,*��. ##�����&%��8$�+�&�&#&�095��	��+��)���)��$,#+ '#���&$'&%�%+*�+&���')&!��+2�'#��*��
�%*.�)� +��� ��&-�� �&)� ����� �&$'&%�%+5� � �#*&�  %�#,���  %�&)$�+ &%� )���)� %�� *��&%��)0�
 $')&-�$�%+*�  %�#,� %�2� �,+� %&+� # $ +��� +&2� �)�� %�� �%�� �),�� %�2� '#���$�%+� &�� ����**&)0�
�(, '$�%+2� %*+�##�+ &%�&��,+ # + �*2�)&��*2��) -�.�0*2���%��*2�#�%�*��' %�2��+�5�

�++�����%0��%���##��**&� �+���'#�%*�*,����*��� #&��+ &%�$�'2�* +��'#�%2��#&&)�'#�%2��#�-�+ &%*2��%��
#�%�*��' %��'#�%*��)�.%�+&�*��#��8����#') + )'"5���
�����++�����4�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�



The University of Hawaiʻi at Mānoa Water Resources Research Center proposes to install a weather
station near two existing reservoirs at (20.8412079, -156.5552957), Waikapū, Pūʻali Komohana, Maui,
Hawaiʻi at Tax Map Key (TMK) (2)-3-6-3:1, as a part of the Hawaiʻi Mesonet. This station would be one
of 84 new stations established across Hawaiʻi, and one of 20 new stations established on Maui. These
stations will be established in areas where existing climate monitoring networks are insufficient and
especially in regions with steep climate and rainfall gradients. Mesonet stations are equipped with state of
the art instrumentation for temperature, humidity, rainfall, solar radiation, wind speed/direction, soil
moisture, soil temperature, and soil heat flux. Mesonet station data will be available real-time at a 5
minute resolution on the Hawaiʻi Climate Data Portal, a centralized repository for Hawaii’s climate data,
and through the National Weather Service, where it can be accessed by partners, researchers, and the
general public. The site where we propose establishing this weather station was previously cleared when
constructing the two existing reservoirs in the 1960s. The proposed weather station will be established in
this existing cleared area order to prevent interference with instrumentation, minimizing the need for
additional clearing and impact on native flora.

Presently, the Wailuku moku supports two telemetered rainfall gauges located at lower elevations and no
telemetered weather stations. Similarly, the adjacent Lāhainā and Kāʻanapali moku only support a small
number of telemetered rainfall gauges, with these gauges being located predominantly at lower elevations.
West Maui is home to extreme rainfall and gradients influenced by the region's steep and varied
topography, making it difficult to capture the regions’ climate with existing monitoring infrastructure. We
have identified that the Wailuku moku and the adjacent Lāhainā moku would greatly benefit from the
proposed weather station, as this station would make easy-to-access, highly temporally resolved climate
data publicly available and directly support conservation and research efforts in the region. The proposed
station would be located in a previously disturbed and privately owned land parcel, minimizing additional
impacts on natural, visual, and cultural resources. The new station established as a part of the Hawaiʻi
Mesonet would provide the following resources to researchers and stewards in the region:

❖ Monitor climate data in a region with minimal existing infrastructure;
❖ Provide state of the art instrumentation for temperature, humidity, rainfall, solar radiation, wind

speed/direction, soil moisture, soil temperature, and soil heat flux;
❖ Make telemetered climate data publicly available real-time on the Hawaiʻi Climate Data Portal;
❖ Ensure long-term funding for maintenance and instrumentation replacement to build a regional

historic climate record.
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The proposed location for this new Mesonet weather station is shown in Figure 1. A diagram of the
proposed station, including information on all components and instrumentation, is included in Figure 2. A
site plan including the proposed station and instrumentation layout, station and rainfall gauge foundations,
and the installation of soil sensors, is shown in Figures 3-5. Establishing a proposed weather station under
this departmental permit would involve the following activities:

1. Helicopter transport of supplies and equipment to the proposed site;
2. Construction of the station and rainfall gauge foundations;
3. Installation of the station, including all station components and instrumentations;
4. Routine maintenance of the proposed station and recalibration/replacement of station

instrumentation and components as needed.

Air Transport of Materials to Site:

Equipment and supplies for the construction of the tower foundation and for the tower installation will be
loaded into slings and airlifted to the proposed site from the Department of Forestry and Wildlife
Baseyard, with care being taken to minimize ground disturbance during this process. Slings will be
weighed and loaded according to helicopter loading best practices. Foundation construction activities will
be carried out during the first day of helicopter operations and tower installation will take place after the
foundation has been allowed to cure. Personnel will access the site on foot.

Construction:

The station foundation is intended as a sturdy, long term attachment point for the 3 m tall station mast and
instrumentation. The station foundation is a 2 ft x 2 ft concrete pad poured to a depth of 20.5 in below
grade. Three J-bolts embedded into the station foundation will act as mounting points for the mast. The
foundation is sufficiently large such that the station will not shift in the event of high winds or rains.
Neither the concrete foundation, nor the stainless steel J-bolts will degrade in harsh environments,
ensuring that the station will operate reliably over the lifetime of the project. We will hand clear a roughly
2 ft x 2 ft x 20.5 in deep hole, with the final depth of the hole depending on site geography. We will hand
pour the concrete station foundation in this hole and install J-bolts in the concrete foundation using a
specialized template. Installing the rainfall gauge foundation will similarly involve the hand clearing and
pouring of a roughly 1 ft x 1 ft x 18 in concrete foundation. A 1.9 in ODE stainless steel pipe will be
embedded in the foundation, acting as a mounting point for the rainfall gauge. The station will be installed
in a location near the two reservoirs in order to keep ground disturbance from proposed activities within a
previously disturbed area.

Installation:

A roughly 1 ft x 2 ft trench will be dug to a depth of 6.3 in, with a small (6 in x 6 in) portion of this trench
being dug to a depth of 14 in to house soil sensors. A roughly 4 in wide by 4 in deep trench will be dug in
order to run conduit and cables for the rainfall gauge and soil sensors to the station. The approximate
specifications of the soil sensor trench is shown in Figure 5 for soil sensors, although the final depth and
layout of this trench will depend on environmental and site conditions.
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The station mast will be mounted to the J-bolts embedded in the foundation. Cross arms will be mounted
to the station mast. Instrumentation will be mounted to predetermined points on the station mast and cross
arms, and the rainfall gauge will be installed on the separate foundation. Instrumentation wiring will be
managed to minimize cable contact with sharp edges and reduce stress on the cables. Cables for the suite
of soil sensors and the rainfall gauge will be routed to the tower through conduit buried at a depth of
roughly 2 inches. All cables will be routed to the logger enclosure. After instrumentation is installed, we
field test instrumentation and station telemetry in order to ensure that all station components are operating
properly.

Long-term station maintenance:

Stations require regular maintenance to keep instrumentation and station hardware working properly, and
prevent the growth of vegetation on/and around the station. Regular maintenance will be carried out
quarterly, with personnel accessing the site via KAHEAWAWIND FARM ACCESS ROAD (4WD). As a
part of regular maintenance, personnel will: 1) inspect the station and instrumentation for damage; 2)
clean dirt and debris from the rain gauge filter and tipping bucket; 3) clean growth and mold off the
radiation shield; 4) clear vegetation around the station; 5) level the net radiometer and rain gauge; 6) clean
the solar panel and net radiometer; 7) replace desiccant and reseal logger box; and 8) document when
routine maintenance is performed in order to support the development of a robust maintenance record. As
needed, personnel will recalibrate and/or replace instrumentation and repair and/or replace power,
telemetry, and data logger components over the lifetime of the station. We will fully retrofit the proposed
station once data-logger and critical station components have reached the end of their usable lifespan (i.e.
no longer compatible with replacement hardware) or if the station is irreparably damaged. If the proposed
station no longer serves or becomes incompatible with the needs of the WRRC, we will completely
remove the station.

The proposed actions would ensure the long-term availability of robust climate data in the region, and
directly support research, conservation, and land-management efforts. Construction is anticipated to begin
in the two months after the proposed weather station is approved in a Conservation District Use Permit.

Construction and Installation Best Practices:

Best management practices will be incorporated during the construction and installation of this project to
minimize the disturbed area from construction and installation, and prevent the spread of Rapid ʻŌhiʻa
Death and non-native species to the site.

During construction and installation, efforts will be made to minimize disturbance, especially to native
species in the area. The station will be installed in an already disturbed area, minimizing the impact of
proposed activities. Accurate measurement of rainfall, solar radiation, and wind speed/direction requires
an open area around the tower and the site has been selected to minimize vegetation removal. Ground
disturbance will be limited to the tower foundation, rainfall gauge foundation, and soil sensor trenches, a
net area of approximately 100 ft2. Trampling during transport of materials and construction will be limited
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to areas with non-native vegetation. Over the lifetime of the station, we may need to cut back encroaching
vegetation as a part of routine maintenance procedures to maintain measurement viability of the rainfall
gauge, wind speed/direction sensor, and net radiometer.

Equipment, material, and supplies used during construction and tower installation will be cleaned and
inspected for invasive species prior to transportation to the site. Tools, shoes, and other items that may act
as carriers for Rapid ʻŌhiʻa Death will be cleaned and sprayed with 70% isopropyl alcohol. Additional
biosecurity best practices may be implemented as necessary.
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Figure 1: Three different scales of the proposed project site. The proposed site is located on the edge of
the Waikapū ahupuaʻa within the Wailuku moku, adjacent to two existing reservoirs.
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Figure 2: Schematic showing an existing Mesonet station, including primary station components and
instrumentation, installed at Nuʻuanu Valley, Oʻahu. The proposed station and instrumentation layout
would be identical to this station, outside of small changes to the layout of the rainfall gauge and station
depending on local ecology and geography.

Figure 3: Schematic showing the layout of the proposed weather station mast and foundation, rainfall
gauge and foundation, and soil sensor trench, as well as power and data cables routed between the
sensors and the tower.
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Figure 4: Schematic showing approximate dimensions for the concrete station foundation and rainfall
gauge foundations.
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Figure 5: Layout of subsurface soil moisture (SM1-3), soil temperature (TCAV), and soil heat flux (SHF)
sensors.
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Figure 6: Proposed location of station
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&��+���')&'&*���* +��+��)�� *���+� �"�,luhe (Dicranopteris linearis) understory, with patches of ʻōhelo ʻai 
8���� % ,$�)�+ �,#�+,$9��%��*hort canopy of ʻōhiʻa lehua (Metrosideros polymorpha).��,) %��*+�+ &%�
�&,%��+ &%�'&,) %���%��*+�+ &%� %*+�##�+ &%���+ - + �*2�.��. ##��) %������
��� &#&� *+�+&��%*,)��+��+�%&�
%�+ -��*'�� �*��)��� *+,)���5�� �

�

�+,)�#���1�)�*�8�)&* &%2��#&&� %�2�+*,%�$ 2�*� *$ �2��+�594�

�+,)�#���1�)�*������+ %��+�����.�  �%�	*#�%�*� %�#,����,)) ��%�*��%��*�-�)��.��+��)��-�%+*2�+*,%�$ �
 %,%��+ &%2�-&#��% ���),'+ &%*2���)+�(,�"�*2�*���#�-�#�) *�2��# $�+�����%��2��)&* &%6#�%�*# ��*2��%��
�#&&� %�5��� *�* +�� *�#&��+����+���� ���'& %+�. +� %��#&&���&%�����%���&�*�%&+���##�. +� %�����1�)���)���
8� �,)��AA95���)�+��������.��* +�������&%������* �%�+ &%� *�,*����&)��)��*�&��$ % $�#��#&&����1�)�5��&%��
�� *�+����)�����+�)$ %���+&����&,+* ���+���E@@70��)��#&&���%��')&+��+����0�#�-��*��)&$���A@@70��)��#&&�5�
����')&'&*���* +�� *�#&��+��� %* ���&����*����+*,%�$ �1&%�2��%�� *�*,�� � �%+#0���)��.�0��)&$�*�&)�# %�*�+&�
��� $'��+����0�*���#�-�#�) *��8� �,)��AB95��

�
� *+&) ��;��,#+,)�#�)�*&,)��*4�
����')&'&*���')&!��+�* +�� *�#&��+���&%���) ����&%�+��������&��+����&��"����,#����%��+����",$���$��
valley. The Pōhakea valley is within the Waikapū ahupuaʻa and Wailuku moku, and the Ukumehame valley 
is within the Ukumehame ahulpuaʻa and Lāhainā moku. Based on a preliminary site reconnaissance2�
�&))�*'&%��%���. +����
��'�)*&%%�#�.&)" %���+�+���* +�2��%����)�- �.�&��*,)-�0*��&)���-�#&'$�%+� %�+���
Lāhainā and Wailuku moku, %&��)����&#&� ��#�* +�*��)��"%&.%�&��&)��%+ � '�+���+&�����&,%���+�+���
')&'&*���* +�5�

�



� � �������#����������� ��� ����
���������� !��������!������
�����"� ������� ��� �����	������ �������"���������������������������H�

�� #,",�.�*��%� $'&)+�%+���) �,#+,)�#2�'&',#�+ &%2�'&# + ��#2��%��)�# � &,*���%+�)��&)���, 5�����)�� &%:*�
��,%��%+�.�+�)�resources of the Waikapū, Wailuku, Waiehu, and Waiheʻe rivers allowed for the 
development of extensive agriculture and irrigation systems, which in turn supported the moku’s large 
population (Hōkūao Pellegrino Cultural Consultant, 2014). The Waikapū river� *�+���&%#0�'�)�%% �#�*+)��$�
within the Waikapū ahupuaʻa, and2����&)� %��+&�+�����&)�$�%+ &%���assessment carried out by Hōkūao 
Pellegrino Cultural Consultants, is often the only stream mentioned in oral reviews of the ahupuaʻa. The 
$�!&) +0�&��#�%���#� $s within Waikapū during the 1848 Māhele were for agricultural land according to 
+�*+ $&% �#*��)&$��&+��%�+ -���%���&)� �%� %� - �,�#*5��*���%&%7perennial stream, the Pōhakea did not 
*,''&)+��(,�+ ��# ���&)�'�)$�%�%+���) �,#+,)�2��%�� +� *�,%# "�#0�+��+�+��)���)��$&)��+��%���# $ +���%,$��)�
of cultural and archaeological resources in the Pōhakea valley. �

Likewise, the Lāhainā moku was an important population and cultural center. The region’s large 
'&',#�+ &%�.�*�*,''&)+����0��/+�%* -��#&.#�%�� )) ��+ &%��%����) �,#+,)�#�*0*+�$*2�.��)��.�+�)*���*�
�)&$�,'#�%��) -�)*�.�)��� -�)+����%��$&� � ���+&������+��*��*0*+�$*5������",$���$��*+)��$�*,''&)+���
�/+�%* -��*0*+�$*�&����) �,#+,)��+�))���*���#&.��%��&%�+���* ��*�&��+���-�##�02��%�� *�+���&%#0�'�)�%% �#�
*+)��$�. +� n the Ukumehame ahupuaʻa according to a survey by Kumu Pono Associates LLC (Kepā Maly, 
B@@G95��

Travel deep into the valleys of Mauna Kahālāwai is extremely hazardous due to the steep valley walls and 
��%*��-���+�+ &%5��/��)'+*���*�) ���+����/+)�$��� �� �,#+0�&������** %�� %#�%����*+���, 2��%��)���)�%����
�&.�%��)�0��&$$,% + �*�.�)%���&��+�����1�)�*��%�� $')��+ ��# +0�&�� %#�%��+)�-�#5��

�/��)'+*��)&$�+��*��*,)-�0*��&�%&+�$�%+ &%�� *+&) ����) �,#+,)��&)���� +�+ &%��+�+��*��,''�)�* +�*2��,+��&�
��*�) ���+��� $'&)+�%���&�� %� ��%&,*��%���%��$ ��-���+�+ &%��&,%�� %�,''�)�-�##�0*5��+��)��,#+,)�#��%��
archaeological assessments carried out in similar valleys on Kauaʻi and Maui, including the Hanalei, 
Limahuli, Waiheʻe, and Lumahaʻi valleys, have cited that upper, stee'�)��)��*�&����) �,#+,)�##0�')&�,�+ -��
�%��'&',#�+���-�##�0*�)�)�#0�*,''&)+����%0���) �,#+,)�#���+ - +0�&)�'�)$�%�%+�*�++#�$�%+��,��+&�
 %����** � # +0��%��#��"�&��.�+�)�)�*&,)��*�8�&)+�. �"2�AIHF3���) &%�
�##0�;��#�0+&%�����;��&**��&)�02�
AIGH95��

����')&'&*ed site is located on a ridge adjacent to the Ukumehame and Pōhakea valleys, and is not near 
�%0�*+)��$*�&)�*') %�*�+��+�.&,#����-��*,''&)+�����) �,#+,)�5���'&)+*�*,���*+�+��+��,��+&�+���
inaccessibility of the upper Kahālāwai valleys, as well as the lack o��� *+&) ��.�+�)�)�*&,)��*�%��)�+���
')&!��+��)��2�%&�'�)$�%�%+���� +�+ &%�&)���) �,#+,)�#�* +�*�&)����+,)�*��)��# "�#0�+&�����&,%�5��,)+��)$&)�2�
#�%���+�+���')&'&*���* +��.�*�#�-�#���.��%��&%*+),�+ %��+����/ *+ %��)�*�)-& )*5����� ��%&+�� %����)��&)��
&���)����&#&� ��#�)�*&,)��*�. +� %�+���')&!��+��)��2��%��+�,*��&�%&+��%+ � '�+��+��+�+���$ % $�#��)&,%��
� *+,)��%����)&$�+���')&'&*�����+ - + �*�. ##���-���%0� $'��+�&%��,#+,)�#�)�*&,)��*�. +� %�+� *��#)���0�
� *+,)�����)��5���� + &%�##02�%&�"%&.%�+)�� + &%�#�+)� #��/ *+*�+&�����**�+���* +�2��%��+���')�*�%+7��0�',�# ��
����**���# �+)� #��&�*�%&+��&�+&�+���)�*�)-& )*5��

Available cultural and historical documents on the Wailuku and Lāhainā moku describe the Mauna 
Kahālāwai watershed as an invaluable biocultural reso,)��5�����')&'&*���.��+��)�*+�+ &%�.&,#���)��+#0�
 $')&-��&,)�,%��)*+�%� %��&��+���)�� &%:*��# $�+���%��$�+�&)&#&�02��%���%��%����# $�+����+���-� #��#��
+&�)�*��)���)*��%��� &�,#+,)�#�)�*&,)���*+�.�)�*� %���*+���, 5��
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�"�� ��*�,.'�(.� ),� �)�,�� 1#&&� �0�&/�.�� ."�� '�,#.-� ) � �� *,)*)-��� &�(�� /-�� ��-��� /*)(� ."��
 )&&)1#(!��#!".��,#.�,#��<��	�"$&�'�&# �!!�
�

E9�� �"��*/,*)-��) �."���)(-�,0�.#)(��#-.,#�.�#-�.)��)(-�,0�6�*,).��.6��(��*,�-�,0��."��#'*),.�(.�
(�./,�&� �(�� �/&./,�&� ,�-)/,��-� ) � ."�� �.�.�� .",)/!"� �**,)*,#�.�� '�(�!�'�(.� �(�� /-�� .)�
*,)').��."�#,�&)(!;.�,'�-/-.�#(��#&#.3��(��."��*/�&#��"��&."6�-� �.36��(��1�& �,�9� ��	�"$&�'�
$!�	)1�#-�."��*,)*)-���&�(��/-���)(-#-.�(.�1#."�."��*/,*)-��) �."���)(-�,0�.#)(��#-.,#�.5�

Hawaii’s watersheds, native ecosystems, agricultural, near;-"),��-3-.�'-6��(��)."�,��#)�/&./,�&�,�-)/,��-�
�,��-�(-#.#0��.o climate change. For example, rainfall across Hawaiʻi is expected to decrease in the future, 
1"#�"�1"�(��)/*&���1#."��&#'�.��1�,'#(!��(��#(�,��-#(!���'�(��1#&&��2���,��.��1�.�,�-/**&3�#--/�-�
��,)--�."��-.�.�9��0�,�&&6�#(�,��-#(!&3�0�,#��&���(��-�0�,��1��."�,6�#(�,��-#(!�1#&� #,��-�0�,#.36�����&�,�.���
-*,����) �#(0�-#0��),�"�,' /&�-*��#�-6��(���,)/!".�1#&&��&&��)'*,)'#-��)/,���#&#.3�.)�-.�1�,��."�-��
,�-)/,��-9��

Given climate change, we are increasingly realizing that current climate monitoring across Hawaiʻ#�#-�
#(-/  #�#�(.6��)'*,)'#-#(!�."����#&#.3�.)���,,3�)/.�-#.�;-*��# #��-.�1�,�-"#*��(��,�-��,�"9��#%�1#-�6���
*#���'��&��**,)��"�.)�')(#.),#(!��&#'�.��'�%�-��(.#�#*�.#(!� /./,��(���-��(����0�&)*#(!�-.,�.�!#�-�.)�
���,�--��&#'�.���"�(!��#'*��.-�'),���#  #�/&.9��  ),.-�"�0�����(�'����.)��-.��&#-"�1��."�,�-.�.#)(-�)(�

�/#6��/.�."�-���  ),.-��,��) .�(�#(-/  #�#�(.�#(�-�)*�9��),��2�'*&�6�."�,��"�0�����(�-�0�,�&�.�&�'�.�,���
,�#( �&&�!�/!�-��-.��&#-"�����,)--���-.�
�/#6��/.�."�-��,�#( �&&�!�/!�-�*,��)'#(�(.&3�)*�,�.���.�&)1�,�
elevations. Conversely, the WRRC currently operates a number of stations on Haleakalā, but the scope of 
."��-.�.#)(-�#-�&#'#.���.)�"#!"�,��&�0�.#)(�-#.�-�)(���-.�
�/#9��"�-���2#-.#(!�')(#.),#(!��  ),.-��,��
#(-/  #�#�(.� ),���*./,#(!�."�� /&&�-�)pe of Maui’s unique meteorology and a lack of cohesive climate data 
�)'*,)'#-�-�."����#&#.3�) �,�-��,�"�,-��(��-.�1�,�-�.)���0�&)*�,)�/-.6�-#.�;-*��# #��&�(�;'�(�!�'�(.�
-.,�.�!#�-� ),����,�--#(!�*,�-�(.��(�� /./,��#--/�-9����"�0��#��(.# #���."��*,)*)-���-#.���(��-/,,)/(�#(!�
1�.�,-"��-��-�,�!#)(-�1"#�"�1)/&����(� #.� ,)'����#��.����&#'�.��')(#.),#(!6��(��*,)*)-��#(-.�&&#(!���
weather station as a part of the Hawaiʻi Mesonet initiative near the existing reservoirs. This weather 
-.�.#)(�1)/&��*,)0#���+/�&#.36�"#!"&3�.�'*),�&&3�,�-)&0�����.��1"#�"�,�-��,�"�,-6�&�(�6��(��(�./,�&�
,�-)/,���'�(�!�,-�1),%#(!�#(�."��,�!#)(���(�&�0�,�!��#(�."�#,��  ),.-9��

���),�#(!�.)�	���>EG;I;FF6�1"#�"�!)0�,(-�/-�-�#(�."���.�.���)(-�,0�.#)(��#-.,#�.6�*/�&#��*/,*)-��/-�-�'�3�
���*�,'#..ed as identified by the letter “P”. According to HAR, §3;I;�FF8�

<�;E6��;E=���-#����.���)&&��.#)(6�,�-��,�"6���/��.#)(6��(��,�-)/,����0�&/�.#)(�."�.�#(0)&0�-���&�(��/-��
��/-#(!�!,)/(���#-./,��(��� ,)'�#(-.�&&�.#)(�) ��+/#*'�(.�<�9!96�'�.�),)&)!#��&�.)1�,-6�,��#)�.)1�,-6�),�
.�-.�1�&&-=9��

�"��*,)*)-���1��."�,�-.�.#)(�1#&&����*/,-/�(.�1#."�	���>EG;I;FF6�<�;E=6�-/**),.#(!���.���)&&��.#)(� ),�
,�-��,�"6���/��.#)(6��(��,�-)/,����0�&/�.#)(��3�*,)0#�#(!�,��&�.#'�6�-#.��-*��# #�6��(��*/�&#�&3��0�#&��&��
�&#'�.����.�9��"��*,)*)-���-.�.#)(�1#&&����)(��of 20 established on Maui as a part of the 84 station Hawaiʻi 

�-)(�.��&#'�.��(�.1),%6��(��*,)0#���0�&/��&����.��)(��&#'�.���(��1�.�,�,�-)/,��-�#(�."���%/'�"�'�6�
Pohakea, Waikapū, and Papalua watersheds. As a part of the larger Mesonet climate network, th��
*,)*)-���-.�.#)(�1#&&��&&)1�,�-��,�"�,-�.)���..�,�/(��,-.�(���(��')��&�#-&�(��1#����(��-.�.�;1#����&#'�.��
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.,�(�-9�
(�#0#�/�&�-.�.#)(��(��(�.1),%�1#�����.���(����.��*,)�/�.-�1#&&��#,��.&3�-/**),.�,�-��,�"�,-6�
��/��.),-6��(��(�./,�&�,�-)/,���'�(�!�,-�)*�,�.#(!�)(�
�/#��(����,)--�."��-.�.�9���

�
F9�� 	)1� #-� ."�� *,)*)-��� /-�� �)(-#-.�(.� 1#."� ."�� )�$��.#0�-� ) � ."�� -/�4)(�� ) � ."�� &�(�� )(�

1"#�"�."��&�(��/-��1#&&�)��/,5� ��	�"$&�'�$$������
��"$&�'�$'!��

� �"��*,)$��.�*�,��&6�<F=;G;J;G8E6��(��*,)*)-���*,)$��.�-#.��&#��1#."#(�."����-)/,���<�=��/�4)(��) �."��
�.�.����(���-���)(-�,0�.#)(��#-.,#�.�<�#!/,��EG=9��-�().���#(�	����"�*.�,�EG;I;EG6�."��)�$��.#0��) �."����
-/�4)(��#-8�.)��(-/,�6�1#."�*,)*�,�'�(�!�'�(.6�."��-/-.�#(��&��/-��) �(�./,�&�,�-)/,��-�) �.")-���,��-9��

�"�����/�4)(����-#!(�.�-8���(�-�(���--�,3� ),�*,)0#�#(!� /./,��*�,%&�(���(��&�(�-�*,�-�(.&3�/-��� ),�
(�.#)(�&6�-.�.�6��)/(.36�),�*,#0�.��*�,%-7���(�-�-/#.��&�� ),�!,)1#(!��(��"�,0�-.#(!�) ��)''�,�#�&�.#'��,�),�
)."�,� ),�-.�*,)�/�.-7���(��-/#.��&�� ),�)/.�)),�,��,��.#)(�&�/-�-�-/�"��-�"/(.#(!6� #-"#(!6�"#%#(!6���'*#(!6�
or picnicking; Offshore islands of the State of Hawaiʻi unless placed in a (P) or (L) subz)(�7���(�-��(��-.�.��
marine waters seaward of the shoreline to the extent of the State’s jurisdiction, unless placed in a (P) or (L) 
-/�4)(�9��

�"��*,)*)-���*,)$��.�#-�*/,-/�(.�1#."�."����-/�4)(����-#!(�.#)(6��-�().���#(�	���>EG;I;FF�.",)/!"�>EG;I;
FI9��"��*,)*)-���-.�.#)(�1#&&��#,��.&3�-/**),.�-/-.�#(��&��/-���(��-.�1�,�-"#*�) �(�./,�&�,�-)/,��-��3�
*,)0#�#(!�,��&�.#'�6�-#.��-*��# #�6��(��*/�&#�&3��0�#&��&���&#'�.����.�9��"#-���.����(��#,��.&3�-/**),.�1�.�,�
,�-)/,���'�(�!�'�(.6��!,#�/&./,�6��(���)(-�,0�.#)(��  ),.-�#(�."��-/�4)(�9�

�

�
G9� ��-�,#���")1�."��*,)*)-���&�(��/-���)'*&#�-�1#."�."��*,)0#-#)(-��(��!/#��&#(�-��)(.�#(���

in chapter 205A, HRS, entitled “Coastal Zone Management”  ����%#'����
��������������(!���

� �"��*,)*)-���1��."�,�-.�.#)(��)'*&#�-�1#."�."��)�$��.#0�-��(��*)&#�#�-�) �."���)�-.�&��)(��

�(�!�'�(.�*&�(�)/.&#(���#(�	���FDI�9��"��*,)*)-���1��."�,�-.�.#)(�1#&&�().�#'*��.��)�-.�&�,�-)/,��-6�
�-�#.�#-�&)��.���1#."#(�."��')/(.�#(-�,)/!"&3�G9I�'#&�-� ,)'�."��(��,�-.��)�-.&#(�9��

�

E=����,��.#)(�&�,�-)/,��-8��

�"��-#.�� ),�."��*,)*)-���1��."�,�-.�.#)(�#-�-#!(# #��(.&3� �,� ,)'�."���)�-.��(��().�#(���-*��#�&�
'�(�!�'�(.��,���<�#!/,��EH=9��"�,� ),�6�."��*,)*)-���-.�.#)(�#-�#(��)'*&#�(���1#."��)�-.�&��)(��

�(�!�'�(.�*,)0#-#)(-� ),�*,).��.#(!�,��,��.#)(�&�,�-)/,��-9��

�

F=�	#-.),#��,�-)/,��-8�

�#.��,��)((�#--�(����(����,�0#�1�) ��/&./,�&��(���,�"�)&)!#��&�-/,0�3-�) �."��,�!#)(�-/!!�-.�."�.�."��
*,)*)-���1��."�,�-.�.#)(�1)/&��().�#'*��.��/&./,�&�),�"#-.),#��&�,�-)/,��-9��"��-#.��#-�,�&�.#0�&3�
#(����--#�&���(��1���)�().��(.#�#*�.��"#-.),#���!,#�/&./,��),�"��#.�.#)(�.))%�*&�����.�),�(��,�."��*,)*)-���
-#.�9��/,."�,'),�6�."��-#.��#-�)(�*,#0�.��*,)*�,.3��(������--�.)��/&./,�&�,�-)/,��-��.�."��-#.��#-��&,���3�
&#'#.����3�."��*,#0�.��*,)*�,.3���-#!(�.#)(��(��!�.����(.,36��(��"�-����(� ),�)0�,�JD�3��,-9��
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Although the proposed station will not directly impact the State’s economy, data and data products 
developed using this specific station and the greater Hawaiʻi Mesonet will support natu,�&�,�-)/,���
management, research, and education. Research enabled by the Hawaiʻi Mesonet will secure funding for 
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improving the accessibility of climate data and public awareness of climate issues. Likewise, Hawaiʻi 
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The proposed actions are not expected to impact public use and recreation on Maui’s beaches, as the 
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be leveraged to support sustainable management of Hawaii’s natural and cultural resources. �
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Figure 7: Project topography at and around the proposed site

27



Figure 8: Soil type at the proposed site.
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Figure 9: Water permeability at the proposed site.
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Figure 10: Wetlands map at the proposed site.
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Figure 11: Flood Zones
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Figure 12: Tsunami Zones
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Figure 13: Conservation Districts

33



Figure 14: Special Management Area
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Install a weather station and concrete weather station foundation near two existing reservoirs at (20.841, 
-156.555). The station will be equipped with instrumentation for important climate variables. We will 
pour a concrete foundation during this install and clear a trench to install soil sensors. 

The site is disturbed from the grading of the two existing reservoirs when they were created in the 
1960s. 

At the proposed site we will clear a 2 ft x 2 ft hole to a depth of 20.5 in below grade for the station 
foundation, a 1 ft x 1 ft hole to a depth of 18 in for the rainfall gauge, a 1 ft x 2 ft hole to a depth of 6 in 
and a .5 ft x .5 ft hole to depth of 18 in for soil sensors, and trenches to a depth of 4 in to install conduit 
for rainfall gauge and soil sensor wires.

No known historic properties
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6.1: TMK Map



6.2: Project Area Map



6.3.1: Schematic showing an existing Mesonet station, including primary station components and
instrumentation, installed at Nuʻuanu Valley, Oʻahu. The proposed station and instrumentation layout
would be identical to this station, outside of small changes to the layout of the rainfall gauge and station
depending on local ecology and geography.



6.3.2: Schematic showing the layout of the proposed weather station mast and foundation, rainfall gauge
and foundation, and soil sensor trench, as well as power and data cables routed between the sensors and
the tower.



6.3.3: Schematic showing approximate dimensions for the concrete station foundation and rainfall gauge
foundations.



6.3.4: Layout of subsurface soil moisture (SM1-3), soil temperature (TCAV), and soil heat flux (SHF)
sensors.



6.3.5: Proposed location of station
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This Exemption Notice was prepared in accordance with HRS 343, amended, and HAR chapter 11-
200.1, and pursuant to the DLNR Comprehensive Exemption List dated 11/10/2020. A PDF copy of the 
Exemption Notice and a Project Location Map have been submitted via ERP’s online portal.  

Should you have any questions, please contact Dylan Giardina at dylangia@hawaii.edu, or (808) 
987-8724.

Sincerely, 

Thomas Giambelluca 
Director, Water Resources Research Center 



Justification for Exemption: 
 
The activities proposed under this Departmental Permit include: 
 ;Helicopter transport of materials to the proposed site ٳ
 ;Construction of one weather station and rainfall gauge foundation ٳ
 Installation of the weather station, including all weather station power, data logging, and ٳ

instrumentation components, as well as subsurface soil sensors; 
 Routine maintenance of the proposed station and recalibration/replacement of station ٳ

instrumentation and components as needed. 
 
The WRRC anticipates that these activities will be considered exempt actions according to HRS 343, as 
amended, and HAR chapter 11-200.1, and pursuant to the DLNR Comprehensive Exemption List dated 
11/10/2020: 
 
General Exemption Class 5, Item 3: Installation of new, small groundwater, surface water, or climatological 
monitoring  and data collection equipment, structures that house or protect this equipment, and installation 
of  electrical, telemetry, or communications systems to service these equipment or structures. 
 
 


