J Yoshimoto
Chair & Presiding Officer
Council District 2

Telephone: (808)961-8272
Facsimile: (808) 961-3912
Email: jyoshimoto@co.hawaii.hi.us

HAWAI'I COUNTY COUNCIL

Office of the County Clerk
County of Hawai ‘i
25-Aupuni Street
Hilo, Hawaii 96720

October 2, 2013

William J. Aila, Jr., Chairperson :
Commission on Water Resource Management
P.O. Box 621
Honolulu, HI 96809

Re: . Request for County Censultation on the Kaloko-Honokohau National Park Service
. Petition to Designate Keauhou Aquifer System Area (North Kona), Hawai'i as a
Ground Water Management Area

Dear Chairperson Aila:

I am in receipt of your transmittal regardlng the Commrssnon s request for review and comment on the above-
referenced Petition.

The Hawal i County Council appreclates the opportumty to provrde comment in this matter. However, the timing
is not practicable. Our next noticed meeting is October 16, 2013, and the deadline for matters to be placed on that
agenda has passed. Irespectfully request that we be granted an extension of time in order for our Council to
review the petition and to discuss this matter. A review of our upcoming meetings indicates that we will be able
to allot sufficient time at the November 19, 2013 Commlttee day.

Also, given the complexity of this matter, may we request the presence of one of your staff members at the
meeting to provide information and other guidance in order that our Council may make properly
informed comment?

Again, we appreclate the opportunity to comment in thls matter, and for honoring our request for an extension of

time to fully participate. Please feel free to call me if you would like to discuss this matter further, or you may
contact my leglslatwe assistant, Amy Miwa (808—961 8015 or email at amiwa@co.hawaii.hi.us).

‘Very truly yours,
=

J Yoshimoto, Chair
Hawai'i County Council

Ce: Mayor William P. Kenoi

Quirino Antonio, DWS
Arthur Taniguchi, Chair BWS

Hawai'i County Is An Equal Opportunity Rrevider_And Employer



DEPARTMENT OF WATER SUPPLY « COUNTY OF HAWAI‘I
345 KEKUANAO‘A STREET, SUITE 20 « HILO, HAWAL‘l 96720
TELEPHONE (808) 961-8050 « FAX (808) 961-8657

October 4, 2013

Mr. William J. Aila, Jr., Chairperson
Commission on Water Resource Management
P.O. Box 621

Honolulu, HI 96809

REQUEST FOR COUNTY CONSULTATION ON THE KALOKO-HONOKOHAU
NATIONAL PARK SERVICE PETITION TO DESIGNATE KEAUHOU AQUIFER SYSTEM
AREA (NORTH KONA), HAWAI‘I AS A GROUND WATER MANAGEMENT AREA

We received your letter of September 20, 2013, requesting the Water Board’s review and comments on
the petition referenced in the subject heading.

Unfortunately, the submittal was received too late to be agendized for the September 24, 2013, Water
Board meeting. The next meeting is scheduled for October 22, 2013. We understand your 60-day
deadline to make a recommendation for or against the petition’s request is November 12, 2013. You
requested review and comments on the petition prior to the Commission on Water Resource
Management’s (CWRM) next meeting of October 16, 2013. Because the Water Board will not meet
again until after the CWRM’s next meeting, the Water Board does not have sufficient time to submit
its recommendation.

Therefore, on behalf of the Water Board and the Department of Water Supply, it is requested that a
time extension to submit comments to a date after October 22, 2013 be granted.

Please respond to this request for additional time as our review of the petition is extremely important to
the County of Hawai‘i.

Should there be any questions, please do not hesitate to contact me by phone at (808) 961-8050 or
email, gantonio@hawaiidws.oig.

QA:jms

copy — Honorable William P. Kenoi, Mayor, Hawai‘i County
Honorable J Yoshimoto, Chairman, Hawai‘i County Council
Honorable Arthur Taniguchi, Chairperson, Water Board

Tl :2IHd - 190 8102

.. ‘Water, Our Most Precious Resource . . . Ka Wai A Kane . .

The Department of Water Supply is an Equal Opportunity provider and employer.



William P. Kenoi

Duane Kanuha
Mayor Director
Bobby Command
Deputy Director
West Hawai'i Office B> g S Hawai Ot
74-5044 Ane Keohokalole Hwy °ce auahi Street, Su
Kailua-Kon, Hawai't 96740 County of Hawai‘i Hilo, Hawai‘i 96720
Phone (808) 3234770 . Phone (808) 961-8288
Fax (808) 327-3563 PLANNING DEPARTME Fax (308) 961-8742
October 8, 2013 =
g
iy . . &
Mr. William J. Aila, Jr., Chairperson N
Commission on Water Resource Management =
Department of Land and Natural Resources ‘3
P.O. Box 621 ©

Honolulu, HI 9

SUBJECT: eview of Petition to Designate the Keauhou Aquifer System as a
Ground Water Management Area; North Kona, Hawai‘i

Thank you for your letter dated September 24, 2013 requesting comments from this
office regarding the subject Petition. We understand that the National Park Service
(NPS), through the Superintendent of Kaloko-HonokShau National Park, has filed the

Petition to designate the Keauhou Aquifer System Area in North Kona as a Ground
Water Management Area.

The Kona Community Development Plan (KCDP) was adopted by Ordinance

No. 08-131, effective as of September 25, 2008. As requested, a copy of the KCPD has
been enclosed for your convenience. The Kona Urban Area, an area designated for future
growth in the KCDP, is located entirely within the subject Keauhou Aquifer System.
Within the Kona Urban Area, growth will be directed to compact villages located along
proposed transit routes or to infill areas within, or adjacent to, existing development. The
general locations of these villages are within the Transit-Oriented Developments (TODs).

In addition, please note that one of the relevant policies of the KCDP is to support TOD
development with water infrastructure: (PUB-4.1) 4 priority shall be to provide an
appropriately sized water transmission line within the Keohokalole Highway Corridor,
and to flexibly enable water allocation policies to support the Kona CDP land use policy
to concentrate growth within TODs, in lieu of sprawl.

www cohplanningdept.com Hawai'i County is an Equal Opportunily Provider and Employer planning@ co hawaii hius



Mr. William J. Aila, Jr., Chairperson
Commission on Water Resource Management
Department of Land and Natural Resources
October 8, 2013

Page 2

Due to the large area of the Keauhou Aquifer System, it will require more time for our
office to research and provide the additional information requested by your agency,
including the list of planned or proposed developments and the status of approvals for
those developments.

Please extend the investigation and consultation period for an additional 30-day period to
allow us sufficient time to prepare the requested information and finalize our comments
on the petition.

In the meantime, if you have additional questions or if you need further assistance, please
feel free to contact Bethany Morrison of this office at (808) 961-8138.

Sincerely,

“~ DUANE KANUHA
Planning Director

BJM:cs
P:\wpwin60\Bethany\General Zoning Inquiries\CWRM-Petition to designate Keauhou Aquifer.doc

Enclosure:  Kona Community Development Plan (KCDP) CD
ccltr. only:  Planning Department- Kona Office

Mr. William P. Kenoi, Mayor

Mr. Wally Lau, Managing Director

Mr. Randall M. Kurohara, Deputy Managing Director
Mr. Quirino Antonio, Jr., P.E., Manager-Chief Engineer,
Department of Water Supply



DEPARTMENT OF WATER SUPPLY ¢« COUNTY OF HAWAI‘I
345 KEKUANAO'A STREET, SUITE 20 + HILO, HAWAI‘I 96720
TELEPHONE (808) 961-8050 « FAX (808) 961-8657

October 16, 2013

Mr. William J. Aila, Jr., Chairperson
Commission on Water Resource Management
P.O. Box 621

Honolulu, HI 96809

U.S. DEPARTMENT OF INTERIOR - NATIONAL PARK SERVICE - KALOKO-
HONOKOHAU NATIONAL HISTORIC PARK

PETITION FOR GROUNDWATER MANAGEMENT AREA DESIGNATION - KEAUHOU
AQUIFER SYSTEM AREA (NORTH KONA), HAWAI‘I

Dear Mr. Chairman and Members of the Commission:

Thank you for the opportunity to provide testimony on the subject matter, Item F, on your agenda
today.

I am Quirino Antonio, Jr., Manager-Chief Engineer of the Department of Water Supply of the County
of Hawai‘i.

First of all, I would like to note that on behalf of the Water Board of the County of Hawai‘i, our letter
of October 4, 2013, requests additional time to submit comments to the subject petition. The
Commission received similar requests from J Yoshimoto, Chair of the Hawai‘i County Council,
William P. Kenoi, Mayor of the County of Hawai‘i, and Duane Kanuha, Planning Director of the
County of Hawai‘i Planning Department. The matter is of utmost importance to the County of Hawai‘i
and affected stakeholders, including landowners, residents, and any individual or entity that rely on the
area’s groundwater resource. Any information that will or will not support the petition should be
submitted in a timely and orderly manner that will allow the Commission and its staff the diligent
consideration the matter and its stakeholders deserve. The current time constraints do not allow this.

Secondly, the Commission’s staff submittal noted four (4) important studies that are due to be
completed within a year’s time. The studies include an “Evapo-transpiration Study” by Tom
Giambelluca, “Ground-Water Recharge Update” by USGS, “Isotope Study,” and “Three-D
Groundwater Modeling.” These studies will assist the Commission in formulating an informed
decision on the matter.

Thirdly, over the past several years, through the Kona Water Round Table, Hawai‘i Water Works
Association, and American Water Works Association — Hawai‘i Section Conferences, and other
meetings attended by stakeholders and interested parties, numerous data and information were

.. . Water, Our Most Precious Resource . . . Ka Wai A Kane . . .

The Department of Water Supply is an Equal Opportunity provider and employer.



Mr. William J. Aila, Jr., Chairperson
Commission on Water Resource Management
Page 2

October 16, 2013

presented that indicates the Keauhou Aquifer is far from meeting the criteria set by the State Water
Code for designation of an aquifer as a groundwater management area.

Therefore, on behalf of the Water Board and the Department of Water Supply, it is requested that the
subject petition be denied at this time. We sincerely believe that the State Water Code is clear in the
designation requirements; and to consider approving the petition, or even deferring a decision at this
time, would be inconsistent with the statute.

Thank you for your time. I will be happy to respond to any questions that you may have.

Singé yours,

7,

Quiripp Antonio, Jr., P.E.
ager-Chief Engineer

QA:dmj



Department of Land and Natural Resources

Commission on Water Resource Management

U.S. Department of Interior
National Park Service
Kaloko-Honokohau National Historical Park
Petition for
Ground Water Management Area Designation
Keauhou Aquifer System Area, North Kona, Hawalil

Hawaii County Council Meeting - February 4, 2014



Department of Land and Natural Resources

Commission on Water Resource Management

U.S. Department of Interior
National Park Service
Kaloko-Honokohau National Historical Park
Petition for
Ground Water Management Area Designation
Keauhou Aquifer System Area, North Kona, Hawalil

Hawaii County Council Meeting - February 4, 2014


Presenter
Presentation Notes
Red area highlights Keauhou Aquifer System Area.  2008 WRPP Sustainable Yield = 38 mgd
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Hawaii County Council Meeting - February 4, 2014


Presenter
Presentation Notes
District 7 Council Member: Dru Mamo Kanuha 
 







District 8 Council Member: Karen Eoff
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Department of Land and Natural Resources
Commission on Water Resource Management

On September 13, 2013, the National Park Service
at the Kaloko-Honokohau National Historical Park
submitted a petition to the Commission requesting
that the Keauhou Aquifer System Area be
designated as a Ground Water Management Area.

Hawaii County Council Meeting - February 4, 2014



Department of Land and Natural Resources

Commission on Water Resource Management

Ground Water Management Areas require
additional regulation through Commission-
approved ground water use permits.

Hawaii County Council Meeting - February 4, 2014
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Presentation Notes
CHAPTER 174C
PART IV.  REGULATION OF WATER USE
  174C-41	DESIGNATION OF WATER MANAGEMENT AREA
  174C-42	NOTICE: PUBLIC HEARING REQUIRED
  174C-43	INVESTIGATIONS REQUIRED
  174C-44	GROUND WATER CRITERIA FOR DESIGNATION
  174C-45	SURFACE WATER CRITERIA FOR DESIGNATION
  174C-46	FINDINGS OF FACT: DECISION OF COMMISSION
  174C-47	MODIFYING AND RESCINDING DESIGNATED AREAS
  174C-48	PERMITS REQUIRED
  174C-49	CONDITIONS FOR A PERMIT
  174C-50	EXISTING USES
  174C-51	APPLICATION FOR A PERMIT
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_ On October 16, 2013 the Commission
choose to extend the review period through
| December 2014 to allow:
 more consultation with affected parties
e ongoing studies in area to be completed
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@epartment of Land and Natural Resources

Commission on Water Resource Management

Ground Water Criteria Commission shall Consider sizac-44):

(1) Whether an increase in water use or authorized planned use may
cause the maximum rate of withdrawal from the ground water
source to reach 90% of the sustainable yield;

(2) There is an actual or threatened water quality degradation as
determined by DOH,;

(3) Whether regulation is necessary to preserve the diminishing ground
water supply for future needs, as evidenced by excessively
declining ground water levels;

(4) Whether the rates, times, spatial patterns, or depths of existing
withdrawals of ground water are endangering the stability or
optimum development of the ground water body due to upconing or
encroachment of salt water;

11


Presenter
Presentation Notes
§174C-44  Ground water criteria for designation.  In designating an area for water use regulation, the commission shall consider the following:
(1)  Whether an increase in water use or authorized planned use may cause the maximum rate of withdrawal from the ground water source to reach ninety per cent of the sustainable yield of the proposed ground water management area;
(2)  There is an actual or threatened water quality degradation as determined by the department of health;
(3)  Whether regulation is necessary to preserve the diminishing ground water supply for future needs, as evidenced by excessively declining ground water levels;
(4)  Whether the rates, times, spatial patterns, or depths of existing withdrawals of ground water are endangering the stability or optimum development of the ground water body due to upconing or encroachment of salt water;
(5)  Whether the chloride contents of existing wells are increasing to levels which materially reduce the value of their existing uses;
(6)  Whether excessive preventable waste of ground water is occurring;
(7)  Serious disputes respecting the use of ground water resources are occurring; or
(8)  Whether water development projects that have received any federal, state, or county approval may result, in the opinion of the commission, in one of the above conditions.
Notwithstanding an imminent designation of a ground water management area conditioned on a rise in the rate of ground water withdrawal to a level of ninety per cent of the area's sustainable yield, the commission, when such level reaches the eighty per cent level of the sustainable yield, may invite the participation of water users in the affected area to an informational hearing for the purposes of assessing the ground water situation and devising mitigative measures.  [L 1987, c 45, pt of §2; am L 1999, c 197 §6]


Department of Land and Natural Resources

Commission on Water Resource Management

Ground Water Criteria Commission shall Consider sizac-44):

(5) Whether the chloride contents of existing wells are increasing to
levels which materially reduce the value of their existing uses;

(6) Excessive preventable waste of ground water is occurring;
(7) Serious disputes respecting the use of ground water; or

(8) Whether water development projects that have received any
federal, state, or county approval may result, in the opinion of the
commission, in one of the above conditions.

Hawaii County Council Meeting - February 4, 2014

12
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Presenter
Presentation Notes
Yellow highlights proposed developments around perimeter of park


Department of Land and Natural Resources

Commission on Water Resource Management

2013 Petition from National Parks Service to
designate the Keauhou Aquifer System Area (ASA)

5 of 8 criteria the Commission shall consider were raised:

» Sustainable Yield approach to groundwater management is not adequate to
address 1) potential harm to the biota and potential for limiting the practice of
Traditional and Customary Rights caused by the reduction of shoreline
discharge from pumping, 2) projected water demands that will exceed SY, or
3) rising sea-level and declining rainfall

* Documented Saltwater Encroachment: Kahaluu Area
» Waste: Kona water use is “2.5 higher than other areas of the county”

» Serious Disputes: 1) effects of cumulative future pumping on NPS resources,
2) conceptual models of the hydrogeologic structure of the Keauhou ASA

» Potential development projects will contribute to cumulative withdrawals that
will exceed the Keauhou Aquifer System Area sustainable yield

14
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Presenter
Presentation Notes
For Keauhou ASA

2008 WRPP SY = 38 mgd based on  recharge = 86 mgd  (SY=44% Recharge)
2011 USGS Update recharge = 152 mgd, which would raise SY range to 67 mgd
2014 USGS preliminary update has updated recharge to  106 mgd or SY = 47 mgd.
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Presenter
Presentation Notes
Have contacted all well owners and have them reporting.  We are comfortable with 12-month moving average around 1/3 of sustainable yield.
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§174C-41 Designation of water management area. (a) When it can
be reasonably determined, after conducting scientific investigations
and research, that the water resources in an area may be threatened by
existing or proposed withdrawals or diversions of water, the
commission shall designate the area for the purpose of establishing
administrative control over the withdrawals and diversions of ground
and surface waters in the area to ensure reasonable-beneficial use of
the water resources in the public interest.

Pumpage of 175 Mgal/d will serve > 1 million people.


Presenter
Presentation Notes
This is where we need the counties guidance.   Authorized planned use needs better determination.  DPs & CP don’t identify specific projects like they used to when the Code was passed and zoning is one perspective that has not been explicitly used by Commission to date.

§174C-44  Ground water criteria for designation.  In designating an area for water use regulation, the commission shall consider the following:
(1)  Whether an increase in water use or authorized planned use may cause the maximum rate of withdrawal from the ground water source to reach ninety per cent of the sustainable yield of the proposed ground water management area;
 
§174C-3  Definitions. "Authorized planned use" means the use or projected use of water by a development that has received the proper state land use designation and county development plan/community plan approvals.
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Presenter
Presentation Notes
Blue line generally follows the upper highway and is the demarcation between the blue high-level & red basal well sources.   An chemical isotope study by the USGS is due in Sept 2014 to help determine the connectivity between the two types of aquifers in the area.  Waiting for this study is one of the reasons for the extension by the Commission through December 2014 to make a decision on designation continuance.


Figure 9
Interpretive Hydrogeologic Section At Keopu
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Presentation Notes
Salt water underlies upper brackish basal water aquifer portions of the Keauhou Aquifer System Area.  Scientists are not certain if the high-level water predominanately spills over the top, leaks through, by-passes under the high-level barrier. The connectivity between the high-level, basal, and coastal leakage is in question.  Isotope study by the USGS is due in Sept 2014.


@epartment of Land and Natural Resources

Commission on Water Resource Management

Significant collaboration since 2007

« Working group (\ps)

e Round Table Hbws)

* Professionals Group — 2008 WRPP (cwrwm)

Outcomes of these collaborations:

 |ncreased monitoring (increase to quarterly monitoring, 2013 online water use
reporting, additional monitor wells: Komo, Kainaliu, Kamakana, Keopu, Kohanaiki, etc.)

e Current ongoing studies (WRPP, Evapotranspiration, Recharge, & data
trends updates; USGS-High-Level/Basal Isotope Study & 3D Numerical Model)

e Extensive bibliographies of completed studies (2011 Big Island
Recharge, 2012 Rainfall Atlas, NELHA, NPS, others)

Hawaii County Council Meeting - February 4, 2014
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Presenter
Presentation Notes
History of past efforts by various groups to understand  the hydrology and issues in the Keauhou ASA.


Department of Land and Natural Resources

Commission on Water Resource Management

Summary of Petition from NPS to designate the
Keauhou Aquifer System Area (ASA)

Major Concerns:

 Sustainable Yield approach to groundwater management is not adequate to
address 1) potential harm to the biota and potential for limiting the practice of
Traditional and Customary Rights caused by the reduction of shoreline
discharge from pumping, 2) projected water demands that exceed SY, or
3) rising sea-level and declining rainfall

 Documented Saltwater Encroachment: Kahaluu Area

» Serious Disputes: 1) effects of cumulative future pumping on NPS resources,
2) conceptual models of hydrogeologic structure of the Keauhou ASA

Hawaii County Council Meeting - February 4, 2014
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Department of Land and Natural Resources

Commission on Water Resource Management

Preliminary Conclusions

* NPS case rests on potential harm to near shore biology and harm to the
practice of Traditional and Customary Rights & future pumpage demands.

« Commission needs help from the County to determine what constitutes future
authorized planned ground water use for Keauhou ASA.

* Increased studies and monitoring of the Keauhou ASA have improved and
will continue to improve our understanding of the resource.

» Ongoing studies will better quantify the hydrology of the area. These studies
will be completed in late 2014.

e October 16, 2013 Commission approved extending investigation phase of
initial designation proceedings through December 2014 to allow:

e - more consultation with affected parties
e -ongoing studies in area to be completed

Hawaii County Council Meeting - February 4, 2014 22



Designation Process
(HRS 174C-41 to 46, HAR 13-171-3t0 9)
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Presenter
Presentation Notes
Next milestone is Dec 2014 CWRM decision on whether to continue designation


@epartment of Land and Natural Resources

Commission on Water Resource Management

If Keauhou ASA is Designhated:

» Public Notice. All owners of wells that use ground water have 1 year
to apply for existing ground water use permit from published notice
date.

« EXisting uses at the time of designation are determined before future
uses are considered.

e Public & agency review of all ground water use permit applications
(GWUPA) that includes Mayor, Board of Water Supply, Public,
registered mailing list & HDWS and County Council comments.

 Individual domestic users and catchment systems are exempted.
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Presentation Notes
174C-48	PERMITS REQUIRED
174C-49	CONDITIONS FOR A PERMIT
174C-50	EXISTING USES
174C-51	APPLICATION FOR A PERMIT
174C-51.5	DUAL LINE WATER SUPPLY SYSTEMS;  INSTALLATION  	IN  NEW  INDUSTRIAL AND COMMERCIAL  	DEVELOPMENTS  LOCATED IN DESIGNATED WATER 	MANAGEMENT AREAS
174C-52	NOTICE
174C-53	PERMIT ISSUANCE
174C-54	COMPETING APPLICATIONS
174C-55	DURATION OF PERMITS
174C-56	REVIEW OF PERMITS
174C-57	MODIFICATION OF PERMIT TERMS
174C-58	REVOCATION OF PERMITS
174C-59	TRANSFER OF PERMIT
174C-60	CONTESTED CASES
174C-61	FEES


@epartment of Land and Natural Resources

Commission on Water Resource Management

If Keauhou ASA is Designhated:

Flow diagram of
GWUPA Process
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Presentation Notes
Flow chart slightly outdated (see attached last page for some changes)
174C-48	PERMITS REQUIRED
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174C-50	EXISTING USES
174C-51	APPLICATION FOR A PERMIT
174C-51.5	DUAL LINE WATER SUPPLY SYSTEMS;  INSTALLATION  	IN  NEW  INDUSTRIAL AND COMMERCIAL  	DEVELOPMENTS  LOCATED IN DESIGNATED WATER 	MANAGEMENT AREAS
174C-52	NOTICE
174C-53	PERMIT ISSUANCE
174C-54	COMPETING APPLICATIONS
174C-55	DURATION OF PERMITS
174C-56	REVIEW OF PERMITS
174C-57	MODIFICATION OF PERMIT TERMS
174C-58	REVOCATION OF PERMITS
174C-59	TRANSFER OF PERMIT
174C-60	CONTESTED CASES
174C-61	FEES


Department of Land and Natural Resources

Commission on Water Resource Management

If Keauhou ASA is Designhated:

« GWUPA: Existing Use & New Use forms. $25 application fee
(government agencies are exempted). Applications available on
website: http://www.state.hi.us/dInr/cwrm/forms.htm

» Well operator and well landowner must sign.
8 criteria applicant must address:
a) Can be accommodated with the available water source.
b) Is a reasonable-beneficial use.
c) Will not interfere with any existing legal use.
d) Is consistent with the public interest.
e) Is consistent with state and county general plans and land
use designations.
f) Is consistent with county land use plans and general
_ policies.
g) Will not interfere with the rights of the Department of
Hawaiian Home Lands.

County <<
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Department of Land and Natural Resources

Commission on Water Resource Management

If Keauhou ASA is Designhated:

« GWUPA (continued)
 Completed application timelines

e 90-day decision deadline for action on applications with no
objections

« 180-day decision deadline for action on applications with
objections (public hearings required to be held in management
area. Uses <25,000 gals/month do not require public hearings
even if objections)

« Unknown case-by-case: All applications subject to contested
case hearings if requested at the appropriate time.
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Department of Land and Natural Resources

Commission on Water Resource Management

If Keauhou ASA is Designhated:

« GWUPA (continued)
The Commission:

* Relies heavily on the County Water Use and Development Plan
(part of Hawaii Water Plan) for guidance

» Uses County Water System Standards to estimate daily demand

« Uses an irrigation model (IWREDSS - ver 2.0) to estimate average
daily demands for 5-year drought.

Hawaii County Council Meeting - February 4, 2014
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Department of Land and Natural Resources

Commission on Water Resource Management

e QUESTIONS? / THOUGHTS?

\
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William P. Kenoi

Duane Kanuha
Mayor

Director
Bobby Command
Deputy Director
West Hawai‘i Office % East Hawai‘i Ofﬁce
KaituarKons, Howal 196740 County of Hawai‘i e Hawar1 96720
S PLANNING DEPARTMENT R
May 21, 2014

William J. Aila, Jr., Chairperson

Commission on Water Resource Management
Department of Land & Natural Resources
Kalanimoku Building

1151 Punchbowl Street, Room 227

Honolulu, Hawai‘i 96813

Dear Mr. Aila;

SUBJECT: TRANSMITTAL OF AN APPROVED MOTION BY THE KONA COMMUNITY
DEVELOPMENT PLAN (KDCP) ACTION COMMITTEE TO OPPOSE THE PETITION BY
THE NATIONAL PARK SERVICE (NPS) FOR DESIGNATION OF THE KEAUHOU

AQUIFER SYSTEM AS A CRITICAL WATER MANAGEMENT AREA

Transmitted herewith is a transmittal letter dated May 6, 2014 and attached motion by the
KCDP Action Committee taken at their meeting of April 30, 2014 held at the West Hawai‘i Civic

Center. Copies of the fourteen (14) testimonies submitted to the Action Committee are also
attached for your reference.

The Community Development Plan (CDP) Action Committees were established through Chapter
16, Planning, Article 3, CDP Action Committees, Sections 16-4 to 6 of the Hawai'i County Code,
and therefore are also governed by the Hawai’i County Charter. The purpose of the CDP action
committee is to be a proactive, community-based steward of the plan’s implementation and
update. The members are appointed by the Mayor and approved by the County Council.

The KCDP was adopted by Ordinance No. 08-131 effective September 25, 2008.

The Planning Department is in full support of the KCDP action committee and will be providing
more detailed and structured response to the proposed designation prior to or in conjunction
with the commission’s decision making proceedings.

Please feel free to contact me or my staff if there are any further questions.

www.cohplanningdept.com Hawai't County is an Equal Opportunity Provider and Employer planning@co.hawaii.hi.us



Chairman, William J. Aila, Jr.
Page 2
May 21, 2014

Sincerely,

Ca

ANE KANUHA
Planning Director

Attachments

cc: Greg Ogin, Chairperson, KCDP AC
Bobby Command, Deputy Planning Director
Wally Lau, Managing Director
Quirino Antonio Jr., Manager, Department of Water Supply
Keith Okamoto, Deputy Manager, Department of Water Supply



William P. Kenoi
Mayor

PLANNIKG DEPARTMENT Duane Kanuha
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KONA COMMUNITY DEVELOPMENT PLAN ACTION COMMITTEE
May 6, 2014

Mr. Duane Kanuha
Planning Director

County of Hawai'i

101 Pauahi Street, Suite 3
Hilo, Hawai‘i 96720

Reference: Approved motion by the Kona Community Development Action Committee
(KCDP) to oppose the petition by the National Park Service (NPS) for
designation of the Keauhou Aquifer System.

Dear Mr. Kanuha,

Thank you for taking the time to join the KCDP Action Committee at our last meeting on
April 30, 2014 where the Action Committee entertained and unanimously approved a
motion to oppose the petition by the NPS for designation of the Keauhou Aquifer
System.

Approximately 14 testimonies were submitted to the Action Committee where a majority
of submissions agreed with the position taken by the Action Committee. Copies of
those submitted testimonies were submitted to you by Terry Dunlap, Planning.

A copy of the approved motion is attached for your review.

Respectfully Submitted

Greg Ogin
| Chairman
{ KCDP Action Committee

KCDP AC Members are in support and Agreement regarding this motion: Ken Melrose,
Keoki Schattauer, Hiram Rivera, Elaine Fukushima and Douglas Payne.

CC: Bill Brilhante, Deputy Corporation Counsel

AC members
Attachment: approved motion 091543
www cohplanmingdept com Hawai'i County is an Equal Opportunity Provider and Employer planning@co.hawaii.hi,us
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Preamble;

Mr. Chairman, if | may.

As the sole remaining original member, | feel compelled to continue to help keep the
flame alive of the Kona CDP, as has been our charge. | would like to share that in the 8
years | have had the privilege of serving here remarkable things have happened for and
within Kona. Most import among them is the unity with which the community embraced
the shared Vision and Guiding Principles of the Kona CDP. The positive outlook for our
shared future together has endured a challenging economic phase and those
constraints are slowly yielding to a more prosperous time for many families in our
community. Recent events threaten to thwart our path to a desired outcome, where
future growth is directed within the Urban designated area of Kona and a new style of
community evolves where work is closer to homes and the automobile isn’t our only
choice to get around.

The Kaloko Honokohau NHP was established after the urban boundary was determined
and the resulting settlement patten began to evolve. The NPS now seeks to usurp our
ability to direct and manage ourselves as we move forward by prematurely mandating
draconian practices, created for crisis situations, well ahead of any of the criteria being
met and when no impacts, by their own data and admissions, yet exist today.

However, they, and the others who support them, have pointed out shortcomings in our
full implementation of the Kona CDP. The precautionary principles they espouse as
necessatry are intrinsically embedded in the fabric of the Vision, Guiding Principles,
Policies and Actions proposed in the Kona CDP. We as an Action Committee must
defend our right and obligation to implement the Kona CDP. There is a way to address
the potential impacts of future growth, but the NPS petition for designation of the
Keauhou Aquifer System isn’t it. As such | propose:



Motions:

The Action Committee (AC) for the Kona CDP finds that our CDP pre-emptively
anticipated and includes strategies for mitigation measures to address future growth.
The AC embraces the Overall Strategies for Land Use (in 4.2.2) and Environment (in
4.3.2) to proactively implement public policy through a regional framework for growth.
As such, the AC opposes and asks the Planning Dept. and the County Administration
to oppose the petition by the NPS for designation of the Keauhou Aquifer System.

The AC further asks that the County establish, consistent with Environmental Policies
1.5, 1.10, 1.11 & 1.12, an integrated regional Water Resource Management Plan
(WRMP) spanning the coastal areas of the Urban area from Keauhou to Keahole that
includes information from the potable wells, brackish and monitoring wells, Anchialine
pools, fishponds (including Aimakapa and Kaloko within the KHNHP) and near shore
waters that is transparent and cooperative. Projects within the Urban Area would
partticipate in the plan providing data as part of new entitlements being granted. Perhaps
involvement of University and High School students can be encouraged as part of
curriculum projects. The WRMP could be administered by Planning while integrating
DWS and DEM projects and private projects. Monitoring could be part of purveying
water or treated wastewater re-use and some of the costs recovered through water or
sewer rates.

The upgrading of wastewater treatment to provide re-use as irrigation and measures to
minimize impacts of surface drainage injection should become part of the WRMP as

well. Emphasis is needed on the geology which underlies the region and influences the
flow of groundwater.

Finally, that the Chair designate a representative or sub-committee of the AC to work
with the Administration to structure, advocate for and implement such a program.

The AC respectfully requests that the NPS withdraw its petition for designation and
invites the NPS to lend its scientific resources and data openly in conjunction with the

above mentioned WRMP to manage the impacts of growth on all the coastal resources
of Kona in a collaborative effort.

Respectfully Submitted,
Ken Melrose

TOD Sub-committee, Chair



Chorles ﬂa&erﬁ

Kauai Springs pp 85-87 of slip opinion; notes and citations omitted.

To assist agencies in the application of the public trust doctrine, we distill from our
prior cases the following principles:

a. The agency’s duty and authority is to maintain the purity and flow of our waters
for future generations and to assure that the waters of our land are put to
reasonable and beneficial use.

b. The agency must determine whether the proposed use is consistent with the trust
purposes:

i. the maintenance of waters in their natural state;

ii. the protection of domestic water use;

iii. the protection of water in the exercise of Native Hawaiian and traditional and
customary rights; and

iv. the reservation of water enumerated by the State Water Code.

c. The agency is to apply a presumption in favor of public use, access, enjoyment,
and resource protection.

d. The agency should evaluate each proposal for use on a case-by-case basis,
recognizing that there can be no vested rights in the use of public water.

e. If the requested use is private or commercial, the agency should apply a high level
of scrutiny.

f. The agency should evaluate the proposed use under a “reasonable and beneficial
use” standard, which requires examination of the proposed use in relation to other
public and private uses.

Applicants have the burden to justify the proposed water use in light of the trust
purposes.

a. Permit applicants must demonstrate their actual needs and the propriety of
draining water from public streams to satisfy those needs.

b. The applicant must demonstrate the absence of a practicable alternative water
source.

c. If there is a reasonable allegation of harm to public trust purposes, then the
applicant must demonstrate that there is no harm in fact or that the requested use is
nevertheless reasonable and beneficial.

d. If the impact is found to be reasonable and beneficial, the applicant must
implement reasonable measures to mitigate the cuamulative impact of existing and
proposed diversions on trust purposes, if the proposed use is to be approved.
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HAWAII SUPREME COURT DECISION REAFFIRMS GOVERNMENT DUTY TO
PROTECT PUBLIC TRUST

“We ended up on the short end of this opinion.... Minds immeasurably superior to ours will have to do the
analysis on this one, at least for now,” wrote Honolulu attorney Robert Thomas in a recent post on his blog,
inversecondemnation.com.

After a decade of bottling mountain spring water in Koloa, Thomas’ client, Kaua'i Springs, Inc., lost its fight for
the Use, Special, and Class IV Zoning permits It needs to operate.

On February 28, in a 107-page decision, the Hawal i Supreme Court found that the Kaua'i Planning Commission
had properly denied the permits in January 2007. However, the court directed the commission to clarify the
findings and conclusions of its Decision and Order so they are consistent with the court’s decisions regarding the
protection of public trust resources.

Like its 2006 decision in Kelly v. 1250 Oceanside Partners, which involved marine pollution caused by excessive
grading, the court’s Kaua'i Springs decision reaffirms that the public trust doctrine requires state and county
agencies - not just the Commission on Water Resource Management - to “take the initiative in considering,
protecting, and advancing public rights in [trust resources] at every stage of the planning and decision-making
process.”

Furthermore, the court found, agencies must determine whether proposed water uses are reasonable and
beneficial, and applicants carry the burden to prove the proposed use won't affect a protected use. (Protected
uses include the traditional and customary Hawaiian practices, the maintenance of waters In their natural state,
and municipal drinking water, among other things.)

How does the ruling affect future decisions by government agencies that deal, even in small, tangential ways,
with water?

For now, Thomas is mum on the subject, and with regard to how it affects his client, he also has little to say.

“In cases that aren‘t finally resolved, I try not to say too much. If the court resolved it, I might have more to
say,” he says. "Obviously, we're disappointed. ... It was not to be.”

Whether or not he agrees with the decision, it's the law now, he says,

Throughout the appeals process, Kaua'i Springs has continued to bottle water under an injunction against the
county ordered by 5th Circuit Judge Kathleen Watanabe.

How the Supreme Court’s decision affects the operation is unclear.



“we'll have to figure that out with the Planning Commission,” Thomas says. "This has gone on so long now ... a
lot of people who were on the county side may not be there.”

In an email, Kaua' | County public information officer Beth Tokioka states that the Kaua'i Planning Department is
still reviewing how the decision affects the continued operation of Kaua'i Springs.

She adds, however, that the Supreme Court’s decision “makes It clear that all state and county agencles that
make decisions that affect water and its uses must proceed through a public trust analysis so as to ensure that
such uses protect the public trust resource and are reasonable and beneficial.

“As outlined in the [decision], the county took its public trust duties very seriously in this case as it does in all
cases. The county is highly aware of its public trust duties and obligations under the law and ... remains
committed to ensure that any decision it makes regarding water and its uses complies with its obligation under
the public trust.”

Water Commission director William Tam predicts that the Supreme Court's decislon may lead to some “difficult
procedural issues.”

With counties now apparently having to analyze things like alternative soruces of water and determining what
reasonable and beneficial uses are when reviewing things like zoning permits, counties may start asking the
Water Commission for advice, he says.

*It will heighten the water-land relationship,” he says.
The Water Commission was scheduled to discuss the Kaua' i Springs case at its March 21 meeting.

Background

In 2003, Kaua'i Springs obtained building and zoning permits from the county for a 1,600-square-foot
“watershed.” A year later, the state Department of Health granted it a permit to bottle water. The Garden Island
newspaper shortly thereafter ran a feature story on Kaua'i Springs, @ new entry in the local water bottling
market that until then had been dominated by 0" ahu-based water bottlers.

Under a licensing agreement with the EAK Knudsen Trust, Kaua'i Springs takes water from a spring in Kahili
mountain that has been diverted miles away to a tank owned by Grove Farm Company. The trust owns the land
surrounding the spring as well as the transmission system that delivers the water. Grove Farm operates the
system, and its water tank serves Kaua'i Springs as well as dozens of residences.

Water that is not used overflows the tank into Waihohonu Stream.

Spurred by a complaint, allegedly from an employee of an O ahu water bottler, the Kaua' i Planning Department
in 2006 issued a cease and desist letter to Kaua'i Springs’ landlord, Makana Properties, charging that industrial
processing and packaging were occurring on the property, which lies in the state Agricultural District, without the
necessary permits.

After some initial resistance, Kaua'i Springs applied to the county for a Use permit, a Special permit, and a
Class 1V zoning permit.

During the commission’s hearings on the permits, Kaua'i Springs owner Jim Satterfield testified that he planned
to increase production from 2,500 gallons a week to 35,000 gallons a week. He went on to say that there was no
limit on how much water he could extract.

The Planning Commission asked the state Water Commission and the Public Utilities Commission whether either
of those agencies would require Kaua'i Springs to apply for permits for its operation. The Water Commission
sald it might require permits under certain circumstances, such as if the source of the water had been modified
(as it apparently had been). The PUC said Grove Farm might be required to obtain authorization to sell water as
a public utility, but Kaua' i Springs would probably not.

As the Planning Commission continued to seek more information from Kaua'1 Springs, the deadlines to decide on
the Use permit and the Class IV Zoning permit passed. The commission planned to decide on ali three permits
by the Special permit’s approval deadline, January 31, 2007.

Given the PUC's and Water Commission’s advice, and the fimited information provided by Kaua'i Springs, the
Planning Commission denled the permits on January 23 of that year.

In its Decision and Order, the commission wrote that the land use permit process should “insure that all
applicable requirements and regulatory processes relating to water rights, usage, and sale are satisfactorily
complied with prior to taking action on the subject permits. The applicant ... should also carry the burden of

proof that the proposed use and sale of the water does not violate any applicable law administered by CWRM,
the PUC or any other applicable regulatory agency.”

The Planning Commission found that Kaua' i Springs failed to provide any substantive evidence that it had the
authority to extract and sell the water.



Satterfield appealed to the 5th Circult Court, which on April 30, 2007, found in his favor and granted him a
preiiminary injunction against the county. Circuit Judge Watanabe ordered the Planning Commission to issue the
permits.

A year ago, the Intermediate Court of Appeals vacated Watanabe's decision, but stil found that the Planning
Commission’s decision was “arbitrary and capricious.” The ICA remanded the case with instructions on how to
better review the permits in light of the Planning Commission’s duty to protect public trust resources.

“{T]he Planning Commission’s public trust duty under [the state Constitution], coupled with the state’s power to
Create and delegate duties to the counties, establishes that the Planning Commission had a duty to conserve and
protect water resources in considering whether to issue the special permit to Kaua'i Springs,” the ICA found.

Despite standards set forth in the Kaua'i General Plan, zoning ordinances and the state’s land use law requiring
the protection of water, however, the Planning Commission failed to apply them, the ICA found. The Planning
Commission merely focused on whether Kaua'i Springs’ water use was “legal and met all potentially appiicable
regulatory requirements,” It stated in its decision.

Automatic Approvals
Last November, the Supreme Court heard oral arguments in the case. In its final decision, the majority of the
Supreme Court supported some of the ICA's findings and disagreed with others.

The court’s decislon first addressed whether the Use and Class 1V Zoning permits had been automatically
approved when the Planning Commission failed to decide on them in time., Kaua'i Springs argued that they had
been approved. The ICA and the Supreme Court, however, found that Kaua' i Springs had, by its actions and
behavior, assented to a time extension.

The ICA had focused on the fact that the company and its representatives had continued to negotiate on permit
terms, and that Kaua'i Springs had even amended its permit application, then retracted the amendment, after
approval deadlines had passed. The Supreme Court, however, found that the ICA erred when it used Kaua'i
Springs’ post-deadline behavior as evidence of assent.

Assent must occur before an automatic approval deadline, and in this case, Kaua'i Springs had assented to an
extension before the deadlines for the Use and Class 1V Zoning permits, the court found.

“[Bloth Kaua'i Springs and the Planning Commission treated the application for the three permits as comprising
a consolidated application request. In accordance with this understanding, the parties agreed, as repeatedly

Kaua'i Springs needed both the Special permit and the Use permit to operate in the Agriculture District. Thus,
“[fIrom the Planning Commission’s position, it would have been Hlogical and impractical to decide separately
upon the Use Permit and Special Permit, given the similarity of the permits’ requirements,” he wrote.

Arbitrary and Capricious

The Supreme Court majority also disagreed with the ICA’s conclusion that the Planning Commission’s decision
was arbitrary and capricious. In the ICA's view, the Planning Commission’s requirement that Kaua'i Springs
prove that its proposed use complies with all applicable laws administered by the Water Commission, the PUC, or
other applicable regulatory agencles created “an obscure and indefinite burden of proof.”

Kaua' Springs had similarly argued that the public trust doctrine doesn‘t empower agencies to deny applications
based on a simple lack of information that is “within its [the agency’s] power to obtain, thus shifting the burden
to the applicant.”

However, the Supreme Court found, “a lack of information from the applicant is exactly the reason an agency is
empowered to deny a proposed use of a public trust resource.” And in this case, it stated, Kaua'i Springs failed
to prove it had the legal authority to put to commerclal use a public trust water resource.

“There is also no indication in the record of the substance of any water purchase agreement, nor of the water
supplier’s right to make the pubiic trust resource commercially available,” the decision states.

The Planning Commission had identified specific permits or authorizations Kaua'i Springs might need from the
Water Commission and the PUC, the decision continues.

“The Planning Commission correctly imposed on Kaua'i Springs the burden to demonstrate the propriety of its
proposed use of the public trust resource, which, under the circumstances of this case, required Kaua'i Springs
to demonstrate that any necessary permits and applicable regulations from the Water Commission and PUC were
complied with,” the decision states.

Thus, the court concluded, the Planning Commission’s decision was neither arbitrary nor capricious.

Those seeking a commercial use of water use can’t simply say a use Is grandfathered or get some sort of
perfunctory response from agencies and that’g the end of It_, says Earthjp_stlg:e atton_'ney Isaac Mc_:riwake_.



Arguments Moriwake raised in an amicus priet in the case, hled on behalt of Hawai I's 1 housand triends and
Malama Kaua'i, closely track those made by the Hawal' i Supreme Court.

“In so many cases in land development, despite questions, [agencies] just punt, issue a permit subject to
conditions that never get enforced and are practically meaningless,” he says.

In the Kaua'i Springs case, the responses the PUC and Water Commission gave to the Planning Commission
were inconclusive, Moriwake says.

“At that point do they sweep it under the rug and keep it hanging? ... To the Kaua'i Planning Commission’s great
credit, they didn't just try to sweep this under the rug.”

In backing the Planning Commission’s denial of Kaua'i Springs’ permits, the Supreme Court's opinion clarifies
that under a trust fiductary duty, that kidh of business as usual is unacceptable, he says.

Dissent and a Rebuttal
The Supreme Court's decision was hot unanimous. Chief Justice Mark Recktenwald issued a 13-page dissent In
the case.

“This case requires us to address how [the public trust doctrine] should be applied by governmental entities
other than the Commission on Water Resource Management, in light of our decision in Kelly,” Recktenwald
wrote.

He pointed out that the 1CA had considered the role of the Kaua'i Planning Commission first, then assessed
additional duties imposed by the public trust doctrine.

The ICA decision directed the Planning Commission to simply make “appropriate assessments and require
reasonable measures to protect water resources.”

“In contrast,” Recktenwald wrote, “the majority’s approach requires that the applicant prove that all potentially
applicable regulatory requirements, including those applicable to third parties not under the applicant’s control,
have been satisfied.”

The majority’s decision would require Grove Farm “to seek a declaration from the PUC on its status as a utility,”
he continued. "It is unciear ... how that additional regulatory review will further the purposes of the public trust
doctrine. And, if Grove Farm decides not to pursue it, Kaua'i Springs’ application will be at an end.”

Recktenwald also pointed out that the Pianning Commission did not seek a decislon supporting its denial of the
permits. Rather, the commission had agreed with the ICA’s decision to remand the matter, and with the court’s
directions on how to evaluate the permits.

*[Tlhe majority is crafting an outcome that neither party sought,” he wrote.
To Recktenwald, the majority’s decision went too far.

“There are a large and diverse array of agencies that might issue permits or approvals that could in some way
affect a water resource. Would the Kaua' | building division, in considering a request by Kaua' i Springs for a
permit to expand its facility, be obligated to consider Kaua'1 Springs’ use of the water that would be processed in
the expanded facility? What if Kaua' | Springs sought to add a second floor to its processing facility, and wanted
to Install an elevator to access It - would the Boiler and Elevator Inspection Branch of the Department of
Occupational Safety and Health be required to consider the impact of granting an elevator installation permit on
water use issues? The answers presumably would depend on the extent to which those agencles had a
regulatory interest in water use. Thus, starting the analysis with an examination of the agency’s regulatory
mandate, as suggested by the ICA, makes sense,” he wrote.

The seemingly extreme examples Recktenwald posed don’t seem to concern Moriwake.

“That's the job of dissents .... You throw out the parade of horribles [to try to illustrate] that this rute, left to its
ultimate conclusion, is going to result in disaster,” he says.

But the majority opinion simply clarifies what the public trust requires of private companies that wish to use
public resources for profit, he argues.
The Supreme Court concluded that the standards laid out by the ICA incorrectly inverted the public trust doctrine

by mandating the evaluation of “appropriate assessments” and “reasonable measures” before the propriety of
the proposed use has been assessed.

*[T]he ICA’s proposed test is deficient because it does not provide the degree of protection of the public trust
required by the law that our prior holdings recognize,” the majority decision states.

Moriwake notes that the standard to make “appropriate assessments” and impose “reasonable meaures” - terms
drawn from the Kelly case - comes Into play late In the planning process. Had the Supreme Court agreed with
the ICA, it would have set a “diluted and superficial standard,” he says.



WMA Designation

Designation all of Hawai'i as a water management area (WMA), which is what was originally proposed when the
state Water Code was created, would give the Water Commission more authority over water issues statewide,
Designation might “make it clear that there's a primary agency where the buck stops,” Moriwake suggests,
Currently, only Moloka'i, most of O ahu, and as small part of Maui have been designated.

But in the absence of statewide designation, “we’re not going to say it's a water free for all. The state has a trust
duty,” he adds.

While designation might help centralize decision making with regard to water, it comes with its own problems,
according to the Water Commission’s Tam. Once an area is designated, the work required to simply process
water use permits is enormous, he says.

He also warned against letting isolated conflicts drive designation,

*In areas not under stress, you don't need to permit everything right now because of a conflict, There’s always
the danger of the tail wagging the dog, of using a water conflict to get the zoning,” he says.

"We've got a lot on our plate,” he says, referring to three contested case hearings on Maui, management of
Central O'ahu water use, a petition to designate an aquifer in Kona, and stream issues on Kaua'i.

(For more background on this case, see the story published in our June 2013 edition, "Kaua'i Water Bottler's
Permit Is Vacated by Appellate Court.”)

Teresa Dawson
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FORESTCITY

April 29, 2014

Mr. Greg Ogin, Chairperson
Kona Community Development Pian Action Committee
Via email: oginhi@hawaiiantel.net

Re: Testimony in Support of the KCDPAC Motion to Oppose Designation of the Keauhou
Aquifer System Area ;

Dear Mr. Ogin,

Thank you for this opportunity to provide testimony in support of the motion before your
Kona CDP Action Committee, which would take a stand against the National Park Service's
petition to designate the Keauhoy Aquifer as a Water Management Area.

Forest City Hawaii Kona, LLC, in partnership with the State of Hawaii, Hawaii Housing
Finance and Development Corporation, is developing a mixed-use housing project in the urban
area of Kona, to include up to 2,330 residential units, more than 50% of which will be sold or
rented to Hawaii households who earn140% or less of the HUD area median income. The
Kamakana Villages will also include neighborhood commercial sites, numerous park and open
Space areas, bikelanes, walking paths, archaeological preserves, and school sites. We are
honored to have an opportunity to build a community where so many kama‘dina will be able to
make their home.

Developing Kamakana Villages means developing infrastructure, including water
systems, to support this community. We are very concerned that designation of the Keauhou
Aquifer will delay and likely jeopardize our ability to affordably and efficiently develop the water
system that is needed by this community.  Designation would add an expensive and
unnecessary layer of State control aver g process that is currently comprehensively managed
by the County Department of Water Supply.

from the State in order to continue to use water from this aquifer, or to develop new water
systems to serve adrea residents and enterprises.

While | personally support the conservation and other good missions of the NPS at
Kaloko-Honokohau National Park, we have not seen any scientific evidence that the Keauhou
Aquifer System (1) is near or can be expected to be at or near its sustainable yield capacity in
the forseeable future, (2) is being mismanaged, or (3) that withdrawals from this aquifer have
adverselly afl:ected water quality along the coastal areas, including the Kaloko-Honokohau
National Park.

5173 Nimitz Road Honoluly, Hawaii 96818 | Main: 808. 839.8768 Fax: 808.836.7008
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HAWAILL KONA, LLC

We therefore believe that the extreme measures proposed by the NPS are unnecessary
towards their conservation mission and would only serve to thwart the many other good
community-serving efforts and missions underway by others in the Kona area.

We urge you to support the motion to oppose designation of the Keauhou Aquifer.

Thank you for your consideration.

Sincarely yours,

Development Manager

Cc.  Mr. Terry Dunlap, County of Hawaii (tdunlap@co. hawaii. hi. us)
Mr. Ken Melrose, Kona CDP Action Committee (melrose&001@hgwaii.rr,com)

5173 Nimitz Road Honolulu, Hawaii 96818 | Main: 808. 839.8768 Fax: 808.836.7008



Mana Purdy
75-1000 Henry Street, Suite 207
Kailua-Kona Hawai'i 96740
Email - mana@onipaa.org
Phone - (808) 895-7578

April 30th, 2014

RE: Testimony in Support of Motion to Oppose NPS Petition To Designate the
Keauhou Aquifer as a Groundwater Management Area.

Mr. Greg Ogin and Kona Community Development Plan Action Committee,

Aloha my name is Mana Purdy and | am providing this testimony on behalf of
myself. I have attended several meetings about and related to the National Park
Service (NPS) petition to designate the Keauhou aquifer. These include the site visit
to Kaloko Honokohau National Park and County Council meetings on 2/18/14 and
3/18/14, West Hawai'i Water Issues Forum on 3/20/14, Kona CDP Action
Committee Meeting on 4/2/14, and the Kona Hawaiian Civic Club Meeting on
4/3/14. | have had the opportunity to witness presentations supporting and
opposing the petition from experts in their field. As a result of the knowledgeable
information given to me, I would like to support the Motion to oppose the National
Park Service petition.

As a kama'aina of West Hawai'i, I am concerned with the implications a designation
would pose on meaningful and necessary development in Kona. When an aquifer is
designated, planned development (new water users) gets placed on hold until the
State issues permits to existing development (existing water users) first. | am sure
you are all familiar with the challenges associated with the designation of the lao
aquifer on Maui relating to the lengthy resolution of contested case hearings for
water use permit applications. There are permits that are still unresolved after 11
years. If this were the case in Kona, future community opportunities spread over
generations that are made possible through current development plans will be no
longer.

I worked with Kohanaiki’s ponds and near shore waters department specializing in
anchialine pool restoration. There has been a dramatic increase in biological health
of their 211 anchialine pools (northern edge of Kaloko Honokohau National Park),
placing them among the most pristine in Hawai'i and very likely the world. | have
visited Hualalai’s anchialine pools recently (formerly a kiawe forested marsh) with
similar observations of phenomenal pool health. Keahuolu’s anchialine pools
(southern edge of Honokohau) are some of the most pristine pools in West Hawaj’i
as documented by anchialine pool experts. With that being said, neighboring
landowners have been acting upon what they can directly control to ensure the



health and protection of their own resources. There is no doubt that if the same
type of energy and effort were put forth at Koloko Honokohau National Park, there
would be a dramatic change in the health of their resources and no need to address
this issue at the highest level of Hawai'i government and community involvement.

I am in support of the Motion to oppose the National Park Service petition for
designation of the Keauhou aquifer. There is no threat to the coastal resources at
Kaloko Honokohau National Park in the near or foreseeable future; the petition is a
premature action.

Mahalo for your time.

Aloha,

Mana Purdy



GREGORY CHUN, PH.D.

AWA KELELLC
73-1543 HAO WAY
KAILUA-KONA, HI 96740

April 30, 2014

Mr. Greg Ogin, Chair
Kona Community Development Plan Action Committee (AC)

Re:  Testimony to Support Motion to Oppose the NPS Petition to Designate the Keauhou Aquifer
System as a Water Management Area

Aloha mai. My name is Greg Chun, a resident of Kaloko Ma uka and registered voter in Council
District 8. | have worked professionally in West Hawai‘i since 1999, first with Parker Ranch and most
recently with Kamehameha Schools. | am currently with the University of Hawai‘i at Manoa and
continue a small consulting practice in sustainable development with clients on Hawai‘i Island and
the State. This letter requests that the AC support the motion to oppose the NPS petition to
designate the Keauhou Aquifer System as a Water Management Area.

Testimony in support of the motion to oppose that addresses the technical issues required to meet
the criteria for designation, as well as the long term economic implications of designation for Kona, is
being offered by others. | would like to focus, instead, on the structural importance of the proposed
motion on how public policy decision-making is made in our community.

Government, regulatory bodies, and community engagement are strange bedfellows. By purpose
and law our democratic system is based on, and requires public input into, policy decisions. The
processes by which this occurs, however, are designed to be adversarial in nature and, in most cases,
defers ultimate decision-making to our legal system. This makes community engagement a
challenging, if not uncomfortable, process for elected and appointed officials. It is also a process
subject to the timing of elections, votes, and other factors not related to the specifics of an issue but
more related to the politics of the process. The end result is that decisions concerning hugely
impactful concemns such as resource management, land use, and industry are often being made by
arbiters of a process and not necessarily by those most knowledgeable of the issues and we end up
with less than innovative solutions that can come out of true collaboration.

I support this motion to oppose because it recommends a process through which we can structure
into our system a means for developing a much needed water resources plan for West Hawai‘i that
ensures stakeholder engagement outside of a legal process. Through this action the AC can
influence the design of how public policy decisions regarding water resource decisions in West
Hawai‘i are made that will have generational impacts. Hawai‘i Islands’ geology and aquifer system
are unique, as our values and vision for the future as a community. As such, we need to ensure our
planning and policy decision making processes are designed to ensure the best and most innovative
collection of knowledge and mana‘o relevant to our needs and this motion is a step in that direction.

Me ka ha‘a ha‘a.

&Séak—\




Queen

Lili‘uokalani
‘E 'ONIPA'A KAKOU
Tl' llSt Let us all be steadfart.

April 29, 2014

Mr. Greg Ogin, Chair
Kona Community Development Plan, Action Committee

Re:  Testimony in SUPPORT of the Motion to oppose the NPS Petition to designate the
Keauhou Aquifer as a Water Management Area

My name is LeeAnn Crabbe, Vice President at Queen Lili‘uokalani Trust. The Trust
recommends that the National Park Service petition to designate the Keahuou Aquifer as a Water
Management Area be denied at this time.

In 1909, Hawaii’s beloved Mo'T Wahine Lili‘uokalani created a special trust dedicated to the
welfare of orphaned and destitute children of Hawai‘i. Over 100 years later, we continue to be
inspired by the Queen’s foresight, vision and values that serve as the foundation of our work.

The sacred duty of the Queen Lili'uokalani Trust is to manage the Queen’s lands to serve and
provide for her beneficiaries. Core trust assets include approximately 6,200 acres of Hawai'i real
estate, the vast majority of which are located on Hawai'i Island. 92% is agriculture/conservation
land, with the remainder zoned for residential, commercial or industrial use. Hawai'i Island
holdings include the 3,400-acre ahupua‘a of Keahuolii in North Kona.

The Trust is sustained and nurtured by careful and increasingly complex management, conducted
by a dedicated and competent corps of trustees, administrators, staff and collaborative partners.
This careful management of the Trust enables our Children’s Centers to address and meet the
needs of our Hawaiian children and families through a service strategy that is collaborative,
holistic and culturally based. The Trust charges no fees for services to beneficiary children and
their families.

To sustain and expand these services, the Trust is pursuing projects to utilize its assets in order to
ensure continued financial stability. Trust lands at Keahuoli provide the only source of
significant future income for expanding our charitable programs. This is why we have followed
and actively engaged in discussions over development and water sustainability issues on Hawai'i
Island.

The National Parks Service has petitioned the State Commission on Water Resource
Management to designate the Keauhou Aquifer System as a Water Management Area. The

ALAKEA CORPORATE TOWER ¢ 1100 ALAKEA STREET, SUITE 1100 « HONOLULU, HAWAI'l 96813 » ONIPAA ORG = 808-203-6150



Parks Service says this is necessary to protect the Kaloko-Honokohau National Historic Park
from future proposed development in Kona.

Queen Lili'uokalani Trust respects the work being done by the National Parks Service
throughout the state of Hawai'i. We agree these national parks are important cultural treasures.
not just to the Hawaiian community, but for the entire state.

But we do NOT believe there is a need to designate the Keauhou Aquifer System as a Water
Management Area.

We have conducted extensive studies on groundwater issues. We work closely with the Kona
Water Roundtable, state and county officials and the local community. We rely on reliable and
credible sources of data for decision-making.

We would not utilize a fresh water source that would negatively impact the community, future
generations, or the environmental and cultural resources at the Kaloko-Honokhau National
Historic Park or anywhere else in Hawai'i Nei. If credible information were to prove otherwise.
the Trust would be the first to re-evaluate its land use and water practices.

We have healthy and pristine anchialine ponds at Keaholu and are committed to their protection.
proper care and restoration. We have seen no evidence that up-gradient or lower-level fresh and
brackish water wells have impacted these ponds, nor do we expect. based on all available
research. that additional wells would negatively impact them.

The Queen remains a guiding spirit. ka luma o ka no ‘eau for those of us who strive to fulfill her
mandate to manage and grow Trust assets to ensure that the work of our Children’s Centers
continues in perpetuity. In this second century of providing service to the Queen’s beneficiaries.
her vision, ideals and values remain strong and empowering. £ onipa u kdkou!

Mahalo for your consideration. I urge you to support the Motion to oppose the NPS Petition to
designate the Keauhou Aquifer as a Water Management Area.

Aloha,

QO G QA

LeeAnn E.P. Crabbe
Vice President

ALAKEA CORPORATE TOWER © 1100 ALAKEA STREET. SUITE 1100 « HONOLULU. HAWAI'[ 96813 * ONIPAA ORG « 808-203-
6150



CRAIG K. HIRAI
EXECUTIVE DIRECTOR

NEIL ABERCROMBIE
GOVERNOR

STATE OF HAWAII
DEPARTMENT OF BUSINESS, ECONOMIC DEVELOPMENT AND TOURISM
HAWAIl HOUSING FINANCE AND DEVELOPMENT CORPORATION
677 QUEEN STREET, SUITE 300 SOCLL Y RECHITD:

Honofulu, Hawaii 96813 14:DEV/0047
FAX: (808) 587-0600

April 29, 2014

Mr. Greg Ogin, Chairperson
Kona Community Development Pian Action Committee
Via email: oginhi@hawaiiantel.net

Re: Testimony in Support of the KCDPAC Motion to Oppose Designation of the Keauhou
Aquifer System Area

Dear Mr. Ogin:

Thank you for this opportunity to add our voice to Forest City's opposition to the National Park
Service's (NPS) petition to designate the Keauhou Aquifer as a Ground Water Management
Area.

The State of Hawaii, Hawaii Housing Finance and Development Corporation (HHFDC) has
selected Forest City Hawaii Kona, LLC to be its developer for Kamakana Villages, a mixed-use
housing project in the urban area of Kona to include up to 2,330 residential units, more than
50% of which will be sold or rented to Hawaii households who earn140% or less of the HUD
area median income.

HHFDC shares Forest City’s concern that designation of the Keauhou Aquifer will seriously
delay and likely jeopardize their ability to affordably and efficiently develop the water system that
is needed by this community. Designation would add an expensive and unnecessary layer of
State control over a process that is currently comprehensively managed by the County
Department of Water Supply. HHFDC also agrees that the Water Code already has a process
for designating water management areas based on scientific investigations and research.

We likewise believe that the measures proposed by the NPS are unnecessary to support its
conservation mission and only serves to thwart the many other good community-serving efforts
and missions underway by others in the Kona area.

Sincerely,
= Des '
s
Craig K. Hi
Executive Director

Cc:  Terry Dunlap, County of Hawaii (tdunlap @co.hawaii.hi.us)
Ken Melrose, Kona CDP Action Committee (melrosek001 @hawaii.rr.com)

Ann Bouslog, Forest City Hawaii Kona, LLC
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Deny the Groundwater Management Area Designation for the Keauhou Aquifer

The National Park claims that withdrawing water from fresh and brackish wells will impact the
anchialine ponds, fishponds and nearshore waters, and will affect native Hawaiian practices.

However, after 25-years, with millions of gallons per day being pumped from wells above and around
the Park, the National Park’s own studies and statements say that the resources at the Park are in good
condition and are not impaired.

The aquifer is not in trouble - whether in quantity or quality of water.

To the year 2025, with Kona’'s expected growth factored in, it is projected that only 22% of the total
available water will be used - the rest of the water (78%) remains in the aquifer.

If there is designation, everyone must apply for a permit - no one is grandfathered in.
And, there is no guarantee that any existing user will be issued a State Water Use permit.

Water Use permits are subject to Contested Case hearings; these are administrative trials with parties
represented by attorneys, and witnesses called to testify and be cross-examined. It is not a public
process. The public is excluded from Contested Cases and only "interested parties” participate.

The National Park seeks to intervene in all actions before governmental agencies; they will ask for
Contested Case hearings on all permit applications and then fight withdrawals of water.

If designated, all ‘existing' uses must be permitted before any ‘new' uses can be considered.
This will unreasonably stop the implementation of the Kona Community Development Plan.

If designation is granted, the National Park will effectively create an indefinite moratorium in Kona. This
will not just affect private landowners; the moratorium will also stop public projects.

Hawai‘i Community College Palamanui, the State Judiciary Complex, a new Hospital, NELHA expansion,
Kona International Airport expansion, new Affordable Housing, new Schools and new Parks will all be
effectively stopped. These are all new uses and must wait until water for existing uses are resolved.
None of these needed public use projects are guaranteed they will get water permits under the
designation.

While the National Park only provides unsubstantiated fears, the State law requires scientific
investigations and research in order to designate. The National Park has no studies to corroborate their
claims.

No one wants to harm West Hawai‘i’s natural and cultural resources. The aquifer is not in trouble, not
now or in the foreseeable future.

The National Park petition for State Water Management Area designation should be denied.

Do well by doing good.



Water designation petition motion Page 1 of 1

Dunlap, Terry

From: Terry Duniap [tdunlap @ co.hawaii.hi.us]
Sent: Monday, April 21, 2014 4:05 PM

To: ‘Terry Dunlap'

Subject: FW: Water designation petition motion
Importance: High
Testimony from Janice Palma- Glennie o the water designation petition motion.

From: Janice Palma-Glennie [mailto:palmtree7@hawaiiantel.net]

Sent: Monday, April 21, 2014 11:39 AM

To: Dunlap, Terry

Cc: hawaii county planning dept; Bobby Command; karen eoff; dru kanuha
Subject: Water designation petition motion

Importance: High

Please circulate this testimony to Action Committee members immediately. Mahalo.
Aloha, Terry and KCDP action committee members,

I'm writing today in the spirit of preserving the integrity of our treasured KCDP and helping our community to move forward in the spirit in which it was written, which
was to be inclusive of all community stakeholders. In that spirit and for those reasons, the motion which Ken Melrose penned on behalf of the AC should be sheived or
at least tabled for now.

It's clear that the water petition process and discussion 1) is only just out of the gate, 2) deserves discussion by as many regional stakeholders as possible while
allowing new science- and other fact-based information to come forward in its due time (per petition process protocol), and, most important, 3) is very divisive and,
inadvertently or otherwise, is becoming a wedge between otherwise akamal individual stakeholders and groups of our North and South Kona communities.

Making a decision on the petition at this early date, without the necessary knowledge or open mindedness required to do so, will significantly damage the across-the-
board appeal which the KCDP must have for it to be the effective tool it was created to be. Lack of knowledge on the designation topic has gratefully been
acknowledged by some members, yet a vote on something relatively unknown, yet so important, remains a threat to the KCDP’s credibility. Therefore, it behooves all
AC members, in their capacity as community reps, to step back from what’s becoming an unsavory fray (unfortunately largely generated through vitrolic
presentations given by Kaloko Makai LLC’s PR person, Pater Young and others). Despite incredulously ctaiming kind feelings toward National Park Service (who, as
we've been reminded many times, is just doing its mandated, public-centric job job), Mr Young and others’ all-out, relentless attacks on NPS as “outsider them"”
opposed to island “resident us” has struck deep nerves in our community, making it much more difficult to have discussions with people who otherwise would be open
to sharing their views. Their negative, “divide and conquer” rhetoric has been abundantly obvious, giving pause to local residents who need to pinch themselves to
remember that they're still in Hawai'i. Tragic.

Of course, petition critics, including members of the Action Committee, are free to speak their minds legally, in the proper venues and, hopefully, more transparently
than the kick off dog and pony show at the County Council, which gave chance of further discussions regarding the petition an unnecessarily shaky start. However,
when that show trickies down to the KCDP, a document most definitely meant to be a “we"” document and ordinance, it's time for the AC members, as representatives
of a community seeking to create a positive regional land use planning paradigm, to step back and disentangle that document and process from the show. Getting
back down to the infinite demanding tasks that the group is entrusted with pursuing is even more logical since the AC is advisory only. Why, then, would the AC
and/or the planning department not want to forego making this one decision to avoid damaging so much of the good that’s been done to this point (damage which,
guaranteed, has already started to happen)?

Please vote to table/defer the motion regarding the water designation petition so that the AC members can get back to the positive work that can be done for our
communities, whether there's a water designation or not.

Mahalo and sincerely,
Janice Palma-glennie

cc: Planning Director Duane Kanuha; Deputy Planning Director Bobby Command; North and South Kona Council members Dru Kanuha and Karen Eoff

4/29/2014
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April 30, 2014

Duane Kanuha, Director

Kona Planning Department
West Hawaii Office

74-5044 Ane Keohokalole Hwy
Kailua-Kona, HI 96740

Subject: Keauhou Aquifer System Area & Groundwater Management Area Desi gnation
Aloha Director Kanuha and Members of the Kona Planning Department:

The Pacific Resource Partnership (PRP) serves as the critical link between Hawaii's top contractors and
the largest construction union in the state, the Hawaii Regional Council of Carpenters (HRCC). As an
advocate for unionized construction and a resource for management, PRP is able to bridge these

extensive network of public and private developers and contractors, and the unionized carpenters who
help drive Hawaii's third largest industry, PRP has advanced initiatives that improve labor-management
relationships, increase workplace safety, enhance efficiency, and reduce construction costs. PRP’s
mission is to strengthen the state’s economy, create jobs and enhance the quality of life for all of
Hawaii’s residents.

PRP opposes the Designation of a Water Management Area and Groundwater Management Area for the
Keauhou Aquifer System for the following reasons:

* The National Park has not provided any scientific research to validate its claims of
impact on the ponds or Hawaiian cultural practices. Hawaii State law requires
designation of a State Water Management Area must be “reasonably determined” “after
conducting scientific investigations and research.”

* For the past 25-years, millions of gallons per day have been pumped from fresh and
brackish wells above and around the park. Today, the water resources at the park are in
good condition and are not impaired. It should also be noted that withdrawing water
from mauka wells in neighboring projects - Kukio, Hualalaj and Mauna Lani - has not
harmed their anchialine ponds, fish ponds or nearshore waters.

® The Keauhou Aquifer is not in trouble. The quantity and quality of water are both good.
In the year 2025, with Kona’s expected growth factored in, it is projected that only
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about 22% of the total available water will be used. 78% of the available water will still
remain in the Keauhou Aquifer. West Hawaii’s natural and cultural resources are not at
risk - neither now nor in the foreseeable future at the National Park.

There is an abundance of water today and well into the future and thus, we respectfully request the
National Park petition for State Water Management Area designation be denied.

Sincerely,
Y

Cindy McMillan
Director, Advocacy and Communications

1100 Alakea Street o Alakea Corporate Tower, 4" Fioor e Honolulu, HI 96813
Tel (808) 528-5557 o Fax (808) 528-0421 o www.prp-hawaii.com



Palani Ranch Company

®.0. Box 9032
Kailua-Kona, HI 96745
Phone: (808) 895-3788 ® Fax; (808) 329-8044
Email: bcraven@lanifiau. net

April 22, 2014

Greg Ogin, Chairperson
Kona Community Development Plan, Action Committee

RE: Testimony in support of the Motion to oppose the NPS petition
on the Keauhou aquifer

My name is Britt Craven, President of Palani Ranch Company. |am a
lifelong resident of Hawaii. We have been stewards of lands in North
Kona since the early 1900s and we used to own the ahupuaa of
Honokohau, which included the portion that was sold to the federal
government for the Kaloko Honokohau National Park.

Our business employs and supports residents of our North Kona
community. We actively manage and steward over ten thousand acres
of land in mauka Kona and provide needed watershed/groundwater
recharge for our community. If we weren't good stewards of our lands,
there could be much surface water runoff. This could increase soil
erosion and siltation of the near shore waters. It could prevent the rains
from percolating into the ground, replenishing our high level and basal
water sources that provide drinking water to our community, as well as
the anchialine ponds at the Park.

The livestock business is cyclical. We are a commodity that is heavily
dependent upon rainfall for feed. During lean times, we rely on our
affiliated company (Lanihau Properties) for financial support. If you
prevent Lanihau Properties from being successful, by restricting their
access to water sources they have paid for, then you restrict our ability to
remain in existence, and our ability to steward these mauka lands as we
have for generations, and we expect for generations to come.
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The petition to designate is premature. Please vote to oppose the NPS’
in their efforts to stifle our economy, put hard working families out of a

job, and cripple our ability to carry out our families stewardship mission
on our mauka lands.

Mahalo for your time and contributions to our community.

Aloha,

A gl o

Anthony Britt Craven
President .
Palani Ranch Company, Inc.
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To: Mr. Terry Dunlap
From: Stephen P. Bowles

Subject: Support of the Ken Melrose motion in opposition to the proposed declaration of
the Keauhou Aquifer System.

| have reviewed with the ken Melrose proposal and agree that the Keauhou Aquifer
System does not meet the requirements by the Commission on Water Resource
Management for Designation as a water management area.

| am strongly opposed to such draconian measures at this time

| have been a principal investigator for many ground-water projects, especially North of
the Palani Road junction with Queen Kaahumanu, since the 1980’s. | did the original
water resource evaluations for the original Keahole to Kailua development plan.

The advent of the CDP plan and water development activities in the area have clearly
set the tone for cautious development and management of the ground-water resources
of the area. My experience in the area supports the need for a better integration of the
knowledge of these resources as proposed in the amendment.

The Kona Water Roundtable is important as a forum for such knowledge as it is
obtained. Many investigations have been presented openly and are subject to peer
review, namely the community impacted. This should continue.

Waimea Water Services, LLC
67-1161 Mamalahoa Hwy., Suite 5 « Kamuela, Hl 96743 * Phone 808-885-5941 » Fax 808-885-7851



Carl A. Carlson, Jr.

73-1515 Apela Place Kailua-Kona, Hawaii 96740 (808) 3254005 (808) 3252511 facsimile
cacarlsonl@me.com

April 28,2014

Mr. Greg Ogin, Chair
Kona Community Development Plan, Action Committee

Re: Testimony in support of the Motion to oppose the NPS Petition to
Designate the Keauhou Aquifer as a Water Management Area

My name is Carl Carlson and I live in Kaloko Mauka in a home we built in 1979. |
was born on Maui, but moved to this island in 1968 and then here to North Kona at
the end of 1969 to become the Ranch Manager at Huehue Ranch. My wife Christine
and I have four children all of whom were born in Kona Hospital and all four live on
this island with two of them residing in North Kona. We have six grandchildren
with the older two of school age attending Kamehameha Schools.

At one time, the lands of Kaloko were owned and operated by Huehue Ranch. I can
recall our having to catch all of the wild cattle that roamed the Makai areas from
Kaloko to Ooma because the State was building the new airport at Keahole. The
wild cattle got their water from the anchialine ponds at Kaloko and Kohanaiki.
There were very few homes on Mamalahoa Highway back then and those that
existed north of Palani Junction did not have County water service, they got their
water from roof catchment. We knew how precious water was then and we now
appreciate the County service that we have.

From that time and during my career, I've watched and participated in the growth
and planning efforts in West Hawaii and especially in the North Kona District. When
Raymond Suefuji was Planning Director in the late 1960s, he came up with the
General Plan which was the first comprehensive planning document that would set
the direction for growth on this island by District. That document has been updated
several times over the years and is being updated at this time. As North Kona grew,
it became apparent that there was need for more detailed regional planning for the
area. Mayor Yamashiro came up with the Keahole to Keauhou or K to K Plan that
further described or designated the pattern of growth in the region. More recently,
Mayor Kim improved upon the K to K Plan with the initiation of the Community
Development Plans.



Over the years, the State and County have used these various plans for their State
Land Use District and County Zoning entitlement changes. The process is lengthy,
deliberate and subject to numerous public hearings. Growth has occurred as
planned and anticipated, it has not occurred as a random action or in a vacuum. One
can agree or disagree with the result, but they have to recognize that there has been
a very public process.

I'was disappointed to see the National Park Service submit a petition to CWRM to
declare the Keauhou Aquifer as a Water Management Area. In my opinion, this
petition is premature and isn’t necessary to protect and preserve the quality of the
water resources in the Keauhou Aquifer. The management and regulatory tools to
do so are already in existence and in place within CWRM and at the County. Iam
further concerned that the efforts of the NPS to seek designation are divisive in our
community. These actions seem to pit some stakeholders or community members
against others. At the time the Park was created, the planned growth areas were
apparent.

It has been represented that designation would be the reasonable thing to do. That

sounds almost too easy. That misstates the impact of designation as evidenced by

the experience on Maui. Itis clear that designation would be an unreasonable action

and that it would be detrimental to our community. Designation would have the

effect of preventing the planned growth that the Kona CDP has envisioned. There

have been years of careful planning efforts including that of the CDP designed to

allow for growth in a thoughtful manner. Among others, these plans have

considered the protection of resources, cultural practices and the environment

while at the same time providing a plan for the future of our community. As one |
who has lived in this community for a long time, | am appreciative of that effort and !
vision.

Thank you for your consideration. 1would urge you to support the Motion to
oppose the NPS Petition to designate the Keauhou Aquifer as a Water Management
Area,

Sincerely yours,

(408 Cantin——

Carl A. Carlson, Jr.




Dunlap, Terry

From: Terry Dunlap [tdunlap@ co.hawaii.hi.us]

Sent:  Tuesday, April 22, 2014 4:24 PM

To: ‘Terry Dunlap'

Subject: FW: opposition to petition by NPS for designation of Keauhou Aquifer System

This has been forwarded to all Kona CDPaction committee members as a blind copy.
Terry

From: Don Goo [mailto:dgoo.goodesign@gmail.com]

Sent: Tuesday, April 22, 2014 2:37 PM

To: tdunlap@co.hawaii.hi.us

Subject: opposition to petition by NPS for designation of Keauhou Aquifer System

Page 1 of 1

| am opposed to the petition by NPS for designation of the Keauhou Aquifer System. NPS should withdraw its petition and work
with the Action Committee for the Kona CDP to lend its scientific resources and data in conjunction with the WRMP to manage the

impacts of growth on all the coastal resources of Kona in a collaborative effort.
Don Goo, FAIA
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April 22,2014

Mr. Terry Dunlap
County of Hawaii
Department of Planning

Via Email: tdunlap@co.hawaii.hi.us

RE: Testimony in OPPOSITION of the National Park Petition for State Water Management Area
Designation of the Keauhou Aquifer System

Dear Mr. Dunlap,

As a member of the Hawaii Leeward Planning Conference, [ am submitting testimony that I oppose the
National Park Petition for State Water Management Area designation of the Keauhou Aquifer System.

The National Park Petition for State Water Management Area designation should be denied for the
following reasons:

There are no impacts to Native Hawaiian traditional cultural practices

There are no impacts to the National Park

There is an abundance of water for today and well into the future, and the quality of water is good
A State Water Management Area designation will impact Hawaii Community College Palamanui,
Affordable Housing, new schools, new parks, a new hospital, a new judiciary building, NELHA,
and Kona International Airport

e State Law mandates action at 90% capacity; Keauhou Aquifer is at 32% capacity.

I respectfully request that you OPPOSE the National Park Petition for State Water Management Area
designation of the Keauhou Aquifer System. Thank you for an opportunity to express my view in
OPPOSITION of this petition.

Respectfully submitted,

en Hayashi .
President

KAI Hawati, Inc.

50 5, Baretania Stree:, #C-116C | Honolulu, Hawail 85513} Tel: (E03) S23-2230 | Fas: (808) 533-25%6 | Email; mall@Ya bawan.com




Lanihau Properties LLC

®.0. Box 9032
Kailua-Kona, HI1 96745
Phone: (808 )936-7129 ® Fax: (808) 329-8044
Email: rsmith@lanihau. net

April 28, 2014

Greg Ogin, Chairperson
Kona Community Development Plan, Action Committee

RE: Testimony in support of the Motion to oppose the NPS petition
on the Keauhou aquifer

My name is Riley Smith, President of Lanihau Properties. |am a lifelong
resident of Hawaii, | am also the CEO for the combined family enterprise
that includes Palani Ranch. We have been stewards of lands in North
Kona since the early 1900s and we used to own the ahupuaa of
Honokohau, which included a portion that was sold to the federal
government for the Kaloko Honokohau National Park.

My testimony is a follow up to my comments at your meeting of April 2,
2014. Your group is entitled the Kona Community Development Plan,
Action Committee. Your mission is to support the planned growth of
Kona and is the result of over eight years of hard work by our entire
community. This plan was adopted by ordinance by the County Council
in 2008.

The NPS has shown by their actions that they are opposed to
improvements in our economy. The attached article, was co-authored by
Sallie Beavers, the NPS’ Chief Integrated Resources Ecologist. In it, she
outlines how they intentionally use existing State/County laws to enable
the NPS to stop urbanization in/around the NP. Her “Lessons Learned”
on the fourth page is a recipe that they have consistently followed to stop
urbanization and the Kona Community Development Plan. It is the same
protocol they are now following in their efforts to designate the Keauhou
aquifer. Note that this article was written in 2003; 11 years ago. This
clearly tells me that they are trying to stop our economy.

As explained to your group, when the lao aquifer on Maui was
designated in 2003, all existing water users had to re-apply to the State
Commission on Water Resource Management for their well use permits.
It is now 2014 (11 years later) and CWRM has not completed its
review/approval of all existing well use permits. This means that after



11 years, that Maui County is not able to consider providing water to any
new uses (until the existing uses are resolved). A similar impact in North
Kona would be devastating. All of the proposed projects in our
community would be delayed till at least 2025. As the NPS has stated,
they have a public trust responsibility to intervene in all planned water
uses around the Park. So, they will intervene in each of the existing well
use permit applications before CWRM and delay their approval.

Until these existing uses are resolved, all new uses would be delayed.
This would include the Hawaii Community College at Palamanui, the new
Judiciary complex, the NELHA expansion, Kona International Airport
expansion, all affordable housing projects (including the Kamakana
Villages project), DHHL Laiopua Village 4, the new hospital, all new
schools and the County Regional Park. These are the consequences of
designating an aquifer that is currently using 14 mgd, when it is capable
of providing 38 mgd. The petition to designate is premature.

Mahalo for your time and contributions to our community.

Aloha,

(g it
Riley W. Smith, P.E.
President

Attachment: Kaloko Honokohau — Using State Laws and Regulations to Protect
Parks from Adjacent Development Impacts: A Case Study from Hawaii (2003)



Administrative and Intellectual Tools for Park Management

Using State Laws and Regulations to Protect Parks from
Adjacent Development Impacts: A Case Study from Hawaii

Stanley C. Bond, Jr., Kaloko-Honokohau National Historical Park, 73-4786 Kanalani Street,
Suite 14, Kailua-Kona, Hawaii 96740; stanley_c_bond@nps.gov

Sallie C. Beavers, Kaloko-Honokohau National Historical Park, 73-4786 Kanalani Street. Suite
14, Kailua-Kona, Hawaii 96740; sallieqbcavcrs@nps.gov

Nicole Walthall, San Francisco Field Office, Office of the Solicitor, U.S. Department of the
Interior, 1111 Jackson Street, Suite 735, Oakland, California 94607

Roy Irwin, Water Resources Division, National Park Service, 1201 Oakridge Drive, Suite 250,
Fort Collins, Colorado 80525; roy_irwin@nps.gov

Introduction

Although federal laws, regulations, and management policies govern the management of
national parks, parks have little control over surrounding lands. The parks most often affected by
surrounding development are small parks and those in urbanizing areas. This paper provides an
example of how development outside of a park might affect park resources and how a park can
use state and local land use processes to help protect those resources. Kaloko-Honokohau
National Historical Park, located on the island of Hawaii, formally intervened in an administra-
tive hearing before the Hawaii Land Use Commission (LUC) regarding a proposed industrial
development upslope of the park. In this specific case, the park entered into a contested-case
hearing with TSA Corporation, which sought to have the classification of 102 acres of land

changed from “Conservation” to “Urban” for the expansion of Kaloko Industrial Park.

Setting

Kaloko-Honokohau National Historical
Park was established to “provide a center for
the preservation, interpretation and culture,
and to demonstrate historic land use patterns
as well as provide needed resources for the
education, enjoyment, and appreciation of ...
traditional native Hawaiian activities and cul-
ture by local residents and visitors....” The
park encompasses an area rich in native
Hawaiian sacred places and traditional prac-
tices. Located on the west coast of Hawaii
Island, the park consists of 564 acres of terres-
trial and 596 acres of marine ecosystems. It
contains 11 endangered, threatened, and can-
didate species and over 230 archeological
sites. Three lava flows from Hualalai Volcano
dominate the landscape, as do invasive plant
communities.

The park’s cultural resources include
Kaloko Fishpond, Aimakapa Fishpond, and
Aiopio Fishtrap, all of which historically pro-
vided fish for Hawaiian families. Kaloko
Fishpond is one of the most significant cultur-
al features in the Park. The fishpond could

produce up to 5,000 pounds of fish per year.
The park waters are a central element in many
Native Hawaiian practices and rituals per-
formed within the park boundaries. These
traditional practices rely heavily on the quality
of the water, including groundwater, in the
national park.

The park is located on the leeward, or dry,
side of the island in the rain shadow of
Hualalai Volcano and receives 15 to 20 inches
of rainfall a year. However, orographic convec-
tion produces between 40 and 60 inches of
rain upslope at elevations ranging from 1,000
to 6,000 ft. The porous nature of the lava
allows rainfall to seep quickly underground;
consequently there are no permanent streams
on the west side of the island. Groundwater
eventually emerges as slightly brackish anchia-
line pools along the coast as the lighter fresh-
water lens rides over the heavier seawater.
Freshwater springs are also found offshore. As
this water flows downslope to the park it pass-
es beneath development and can carry nutri-
ents and contaminants produced or dis-
charged there. The purpose of the park’s
intervening in the land use change process

1
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was to have this and future developers mini-
mize or eliminate potential contamination of
the groundwater, thus reducing potential
effects on park natural and cultural resources.

Hawaii Land Use Commission

State law created the LUC in 1961 and
Hawaii was the first to have a land use law.
Significant revisions to the law were made in
1974. There are nine governor-appointed
commissioners, one from each of the four
counties and five from the public at large.
Commissioners are generally a mix of lawyers,
developers, and union leaders. The original
organizing principles of the LUC were efh-
cient urbanization and the preservation of
agricultural and conservation lands. By law,
the decision-making process of the LUC is
quasijudicial in nature to ensure that those
who are affected by the decision are accorded
due process before an action is taken. The
park’s case was strengthened by two recent
Hawaii Supreme Court decisions that reaf-
firmed the state’s constitutional requirement
to protect native Hawaiian traditional and cus-
tomary rights exercised for subsistence, cul-
tural, and religious purposes. In one of those
cases, the Supreme Court specifically found
that the LUC had run afoul of its obligation to
uphold such rights.

Land Use Classification

The LUC recognizes four categories of
land classification: Urban (4.7% of the state)
Conservation (48%), Agriculture (47%), and
Rural (2.3%). In Hawaii, counties have exclu-
sive administration over land uses within the
Urban district. Once classified by the state as
Urban, county zoning laws and regulations
apply. One reason the park intervened at the
state level is that we believed the state was
more likely to impose additional and stricter
conditions on the developer than Hawaii
County.

Procedures and Proceedings
In April 2000, the park received an envi-
ronmental impact statement (EIS) preparation
notice from TSA Corporation for the expan-
sion of Kaloko Industrial Park as part of a peti-

2

tion to the LUC to change the property’s land
use designation from Conservation to Urban.
The park responded to the notice, voicing our
concern for water quality and concern with
the current development. Specifically, con-
taminants had been found in park wells, fish-
pond sediments, and fish tissue, and some
waters were showing evidence of nutrification.
We felt that these impacts could be attributed
to the use of cesspools for wastewater dispos-
al and dry wells for stormwater runoff in the
first phases of Kaloko Industrial Park. TSA
Corporation published its draft EIS for com-
ment in August 2000. The park again com-
mented, noting the inadequacy of scientific
study to show that there would be no impact
to the park from upslope development. TSA
stated that they would upgrade wastewater
disposal to a standard septic tank. The park
argued that standard septic tanks and dry
wells were inadequate methods of water treat-
ment. The LUC held a hearing in November
on the TSA EIS. The National Park Service
(NPS) attended and, asserting that the EIS
was inadequate, requested that the commis-
sion reject it. However the commission voted
to accept the EIS.

Once the commission accepted the EIS,
the park’s only recourse was to become an
intervening party in the LUC hearing process.
The park was also encouraged to intervene by
the State Office of Planning, which was con-
cerned that the proposed development would
adversely affect the environment but did not
have access to the high level of expertise as did
NPS. The park’s desire was not to stop devel-
opment but rather to ensure that it would not
adversely affect park resources, primarily
those dependent on good water quality. We
requested four broad conditions be placed on
the developer: (1) enhanced wastewater treat-
ment to reduce nutrients; (2) stormwater
runoff containment and treatment; (3) moni-
toring of water quality; and (4) a pollution
prevention plan specific to the types of busi-
nesses that could be located within the devel-
opment.

As an intervener, the park enjoyed the
same standing as the other parties in this hear-
ing: the petitioner (TSA Corporation), State
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Office of Planning, and Hawaii County. We
could enter and present evidence, and crogs-
examine and call witnesses. Legal representa-
tion is not required before the LUC, The park
started the first hearing without an attorney
but after having a commissioner point a finger
and shout, “Park Service, get a lawyer!” we
knew we needed one,

From March 2001 ¢ February 2002 the
LUC held eight hearings on the TSA petition,
Perhaps the most significant event for the park
came early in the hearing process when the
LUC  conducted a  site  visit o
Kaloko-Honokohay, All nine commissioners
and parties were present. None of the com-

lava field. Once commissioners saw and
understood the significance of park’s cultural
and natural Tesources, they were much more
sympathetic to the our position,

Beginning with the Petitioner, each party
called its expert witnesses, The petitioner had
experts in groundwater, marine resources,
pollution Prevention, botany, wildlife biology,
cultural resources, and wastewater engineer-
ing and stormwater Mmanagement. State and
county experts were engineers with comments
on wastewater and stormwater Mmanagement.

The core NPS team consisted of Nicole
Walthall, an assistant field solicitor from the
San Francisco Field Office; Stanley Bond,
integrated resource manager; Sallie Beavers,
marine ecologist; and Roy Irwin from the NPS
Water Resources Division. The team pulled
together information thag questioned the
developer’s findings of no effect on the park
and contacted individuals who could provide
relevant information and Serve as expert wit-
nesses. The park assembled an impressive list
of expert witnesses from throughout the NPS,
Department of the Interior, and other public
and private organizations.

Needless to say there were significant dis-
agreements between the developer’s experts,
who claimed that the development would
have no impact, and NPS experts, who
demonstrated that the developer’s studjes
were flawed. The weakness of the petitioner’s
studies and its inability to support a claim of

no impact to the park was the focus of NPS?
case. Testimony from state and county wit-
nesses showed that county, state, and federal
laws did not protect groundwater, except in
the case of drinking water. Even the LUC
members were incredulous over some of the
developer’s testimony, and the high point was
when one commissioner, after hearing that a
10,000-gallon gasoline spill would not reach
the park, stated (in Hawatian Pidgin): “So far
today I never hear anybody say it’s not going
to happen. All I been hearing it could not
happen.’ So You no need to be a rocket scien-
tist to figure this out, Your spill in the area,
especially on the Kona side with all the lava
tubes and the cracks, you going to contain a
spill in that area? | get only 12 grades of edy-
cation, but I not dumb”

Outcome

Following the public hearings, each party
Prepared a draft Findings of Fact,
Conclusions of Law, and Decisjon and Order,
Ultimately, the LUC “supported [the precau-
tionary principle] as applied to National Parks
and determined that, for all proposed devel-
Opment adjacent to or near National Park
that raises threats of harm to the environment,
cultural resources, or human health, precau-
tionary measures should be taken to protect
the National Park cultural and natura)
Tesources, even if some cauge and effect rela-
tionships are not fully established scientifical-
ly” (Finding no, 165). The LUC adopted
much of the language that was in the NPS ver-
sion. As to the adequacy of the Findings on
impacts to the Park, the LUC stated: “Fo, this
petition, there was a lack of scientific study
and research as ¢o the potential adverse
Impacts from the proposed development. No
risk assessments as prescnibed by the NpPS
have been done to determine that no harm will
come to the resources of the National Park,
including anchialine ponds, the coral reef, and
endangered and threatened species that rely
on the health of thoge systems for habitat, and
are considered sacred to native Hawaiians,
Contrary to petitioner’s position, a lack of scj-
entific inquiry is cayse for caution” (Finding
no. 171). “There is an absence in the evidence
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of competent and reliable studies showing that
the proposed industrial development would
not adversely impact the National Park’s
resources” (Finding no. 294). “Contami-
nation of groundwater, increased nutrient load
in the groundwater, changes in salinity of
groundwater, and changes in groundwater vol-
ume alter the natural ecosystems in the
National Park. The myriad of potential
impacts from such changes—ranging from
massive bird die-offs from avian botulism to
increased population of toxic algae growth n
the ponds—remains inadequately assessed
and lack sufficient scientific study” (Finding
no. 339).

The LUC concluded that, by law, it was
required to develop and impose conditions
that protected national park resources. In its
Decision and Order, the LUC imposed 28
conditions on the development. For waste-
water treatment, the lot owners are required to
hook up to the central wastewater treatment
system when it becomes available. Prior to
availability, lot owners can use an enhanced
septic system that removes 92% of the nitro-
gen and has added phosphorus removal. Only
45% of the lots (38) can be built upon prior to
connection to the central wastewater treat-
ment plant. For stormwater runoff, lot owners
have to at least use oilfwater separators or fil-
ters prior to runoff entering the ground. If a
business uses nonpetroleum-based toxic sub-
stances, then the catchment basin must be
designed to trap and remove them prior to the
water entering the ground. The developer has
to pay a pro-rated share of water-quality mon-
itoring costs over the next ten years and pro-
duce a new Pollution Prevention Plan that is
acceptable to the park and other parties.

Impact on Future Development

The LUC made it clear that these condi-
tions would apply to other developers in the
area of the park. A second commercial/light
industrial development is planned for
Conservation land directly south of this peti-
tion area and the park has successfully negoti-
ated conditions with this developer. There are
also broader implications to this ruling than
simple effects on park resources. It appears
that this Decision and Order has set an impor-
tant precedent and that all future development
adjacent to Class AA waters, not just in the
vicinity of the park, will also likely be required

to conform to these conditions.

Lessons Learned

« Comment at every opportunity so there is
a record of your concerns.

o Get legal help from the Solicitor’s Office
early in the process. Legal processes are
never simple or easy and are generally
complex and extremely time consuming,.

o+ Know what you want from the decision-
making body.

e Use experts to analyze scientific docu-
ments and for testimony. Where possible,
use qualified local experts who are famihiar
with the resource.

o Make sure your paperwork is in on time.

e Get the decision-makers to the site. Make
your park and its resources concrete, not
an abstraction.

e Reach out to the local community for pub-
lic testimony. In the rush to pull evidence,
information, and witnesses together, this is
perhaps the area where we failed. It likely
did not affect the final outcome, but could
in future hearings.












DEPARTMENT OF WATER SUPPLY +« COUNTY OF HAWAI‘I
345 KEKUANAO'A STREET, SUITE 20 « HILO, HAWAI'l 96720
TELEPHONE (808) 961-8050 + FAX (808) 961-8657

July 10, 2014

Mr. Riley Smith, P.E.
President/Chief Executive Officer
Lanihau Properties, LLC

P.O. Box 9032

Kailua-Kona, HI 96745

REQUEST FOR CLARIFICATION FROM DWS ON IMPACTS IF KEAUHOU AQUIFER

IS DESIGNATED

In response to your inquiry, if the Keauhou aquifer is designated a ground water management area,
based on our current understanding of the process, the Department of Water Supply (DWS) will
postpone installation of new water services.

Lacking any specific conditions or exemptions from the Commission on Water Resource Management
(CWRM), all new water services will require a new Water Use Permit approved by CWRM thus, DWS
feels this would be the prudent and equitable option.

Should you have any questions, please call Mr. Keith Okamoto at 961-8050.

Sincerely yours,

Q Antonio, Jr., P.E.
Mangger-Chief Engineer

KKO:dmyj
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STATE OF HAWAII
DEPARTMENT OF LAND AND NATURAL RESOURCES
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September 22, 2014

Mr. Duane Kanuha, Director
Planning Department
County of Hawaii

Aupuni Center

101 Pauahi Street, Suite 3
Hilo, HI 96720

Aloha Mr. Kanuha,

We are writing to follow up the Commission on Water Resource Management (“Commission™)
September 24, 2013 letter (attached) to you requesting information about land use plans and
entitlements in the Kona Community Development Plan district.

As you know, the United States National Park Service petition to designate the Keauhou Aquifer
System Area (“ASA”) (North Kona) as a Ground Water Management Area requires the

Commission to analyze land uses. One of the criteria the Commission must consider in deciding
whether to designate a water management area under the State Water Code is authorized planned

uses by the county.

Specifically, Haw. Rev. Stat. §174C-44 Ground Water Criteria for Designation provides, in part,

(1) Whether an increase in water use or authorized planned use may
cause the maximum rate of withdrawal from the ground water source to
reach ninety per cent of the sustainable yield of the proposed ground water
management area. [emphasis added]

Haw. Rev. Stat. §174C-3 Definitions, defines “authorized planned use.”

"Authorized planned use" means the use or projected use of water by a
development that has received the proper state land use designation and
county development plan/community plan approvals. [emphasis added]

The County makes decisions about land uses and, in particular, county development
plan/community plan approvals. The Hawaii County Planning Department is the repository of
those decisions and that information.
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Therefore, the Commission requests that the Hawaii County Planning Department provide the
Commission with a list of:

A) All county development plan/community plan approvals, including all
zoning and proposed land developments for the Kona Community Development
Plan district as outlined in the attached September 24, 2013 letter.

B) All county building permits issued or applied for new developments, and whether any
of these have been approved in the Kona Community Development Plan.

We have also been in contact with the Hawaii County Department of Water Supply which is
compiling a list of current and future water users.

On October 9, 2014, the Commission will conduct a second field investi gation and site visit in
the Keauhou Aquifer System Area. As part of this site visit and investigation, the Commission
requests that the Hawaii Planning Department make a presentation to the Commission describing
the Department’s role in coordinating land use and water planning. At the presentation, it would
be useful if the Commissioners could have hard copies of the information requested above. We
will let you know the location and time of the briefing. Currently, we expect to meet at the King
Kamehameha Hotel beginning about 2:00 pm on October 9, 2014.

After the October 9, 2014 investigation and site visit, the Commission anticipates returning to
Kona on December 10, 2014 to decide whether or not to continue the designation process into
the next (“public hearing”) phase. If the Commission decides to continue the process, then a
public hearing will be scheduled sometime in January or February 2015.

After the public hearing is concluded, the Commission will set a time in early March to return to
Kona to decide on the petition itself.

Therefore, we request your formal response to the Commission’s September 24, 2013 letter no
later than October 30, 2014, so that the Commission may analyze the land use data in detail and
include it in the Commission’s preliminary findings of fact. These findings need to be completed
and made available to the public for review well in advance of the December 10, 2014 meeting

in Kona.

If you have any questions, please contact either Roy Hardy (808-587-0274) or me (808-587-
0214). Thank you.

Very truly yours,

AL, S
WILLIAM M. TAM

Deputy Director
Attachment

¢: Ouirino Antonio Jr.. PE. Hawaii Denartment of Water Sunnlv
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Mr. William Aila, Chairperson, and N
Members of the Commission on Water Resource Management

State of Hawai‘i =

Department of Land and Natural Resources =

P.O. Box 621 s

Honolulu, HI 96809

KEAUHOU AQUIFER - DWS NORTH KONA WATER SYSTEM
PETITION TO DESIGNATE THE KEAUHOU AQUIFER AS A GROUNDWATER MANAGEMENT
AREA

Dear Chairperson Aila and Members of the Commission:

Thank you for taking the time to visit our Kahaluu Shaft and Keopu Well sites and allowing us to offer
information regarding our North Kona water system and future projections at the West Hawai‘i Civic Center on
October 9, 2014. We want to be sure that we are able to clarify any questions that may have gone unanswered
as our time was extremely limited. We want to assure you that we have and will continue to work diligently to
provide all pertinent information that is requested by the Commission and staff.

Our update to the Water Use and Development Plan (WUDP) will continue to be worked on, and information
will be conveyed to the Commission as expeditiously as possible. We have concerns that the petition used
information in the 2010 WUDP in a misleading manner as it is obvious that we will not be developing 600% of
the sustainable yield as stated in the petition. In addition, our Department has also contracted Tom Nance Water
Resource Engineering (TNWRE) to do a study on the impact of pumping the high-level water and the basal
aquifer. This study is currently on-going and data is being gathered from several of our existing high-level wells
and monitoring basal wells that are in the near vicinity of the high-level wells, one of which is along Hinalani
Street, directly above the park approximately half way between the high-level sources and the shoreline.

As we pointed out during the site visit, the Kahaluu Shaft was developed by the State and granted to our Water
Board with the intent to eventually pump 10 million gallons per day (mgd) in North Kona. We have expended
millions in capital improvement costs in the recent past on projects to reduce our pumping from the shaft. Our
overall pumpage from the shaft has been reduced from approximately 6 mgd to 4 mgd while our overall
pumping has increased. This is mainly due to the development of the high-level (and high-quality) sources and
related infrastructure to transmit the high-level water to the makai areas where the growing demand is occurring.
Our Department has and continues to work with State and County agencies as well as private developers not
only to improve the water quality being provided, but also to increase our dependability to keep a continuous
water supply.

Our Department regularly collaborates with elementary through high school teachers to educate their students
about water conservation and stewardship both in the classroom and at our facilities. We also participate in the
annual statewide “Detect-a-Leak Week” campaign where we work with local hardware stores to hand out free
toilet tank leak detection tablets to customers island-wide. An unaccounted water program has also been in
place for over 20 years, and our leak detection program has been a statewide leader as evidenced by our

. . . Water, Our Most Precious Resource . . . Ka Wai A Kane . . .

The Department of Water Supply is an Equal Opportunity provider and employer.
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participation with assisting the Honolulu Board of Water Supply in establishing their program. To date, our
Department has installed thousands of data loggers which help to detect leaks whether in the public water
system or through customers piping. Also, more reliable and accurate meters have been installed at our sources
so that we can compare pumping and consumption more dependably. Telemetering equipment was also
installed/replaced to ensure that pumps shut off when the tanks are full and not overflow the tanks. The
Department has put in a substantial effort in determining and minimizing unaccounted water as we realize that
reducing waste is important in keeping our resources sustainable in the long run.

We are also collaborating with our County Department of Environmental Management (DEM) on the use of
reuse water for non-potable needs. Our Department has offered the use of a 1.0-million gallon reservoir at the
bottom of Hinalani Street to DEM for storage needs when the reuse water becomes available. Although this
reservoir currently would serve as a back-up to pump water up Hinalani Street, we felt it was more beneficial to
the community and our resources to help bring reuse water on-line for non-potable uses. Our Department and
the State Department of Health (DOH) also collaborate on protecting the source waters. We are using the
DOH’s GIS files to develop a database identifying properties within the source water zones of influence. We
are in preparation of a presentation for those identified properties/landowners to educate them on the importance
of their role in protecting our water resources. We have also done numerous presentations at our local schools
dealing with the importance of source water protection, including water conservation.

We respectfully and humbly request that our Department, along with our consultant for the WUDP update,
Fukunaga & Associates, Inc., be afforded more time with the Commission to be able to provide our data and
projections as well as answer and clarify any questions or concerns that may arise. We also feel that having our
consultant for the high-level study, TNWRE, present a brief explanation of the intent of that study will be very
helpful in our attempts to determine the impact our pumping has and will have on the basal aquifer. As you and
the Commission may already know, we strongly feel that designation of the Keauhou Aquifer as a management
area is not needed at this time. There are measures that can be put into place so that necessary decisions and
adjustments can be made prior to any adverse impacts occurring.

We feel that public resources are currently sound and protected and not threatened and that premature
designation will result in a negative impact to our Kona community via loss of jobs, loss or delay of the
following key projects: affordable housing at Kamakana, higher education opportunity at the UH West Hawai‘i,
judicial facility, NELHA, Makaeo Park, and Kealakehe Regional Park.

If there are any questions, please do not hesitate to contact us at (808) 961-8050.

KO/KUKA:dmj

copy - Honorable William P. Kenoi, Mayor, County of Hawai‘i
Honorable J Yoshimoto, Hawai‘i County Council
Water Board of the County of Hawai‘i
Mr. Duane Kanuha, Director, Planning Department
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Mr. William J. Aila, Jr., Chairperson
Commission on Water Resource Management
Department of Land and Natural Resources
P.O. Box 621
Honolulu, HI 9680

Dear

Duane Kanuha
Director

Bobby Command
Deputy Director

East Hawai‘i Office

101 Pauahi Street, Suite 3
Hilo, Hawai‘i 96720
Phone (808) 961-8288
Fax (808) 961-8742

f
kol

SUBJECT: Review of Petition to Designate the Keauhou Aquifer System as a

Ground Water Management Area: North Kon

We are in receipt of your letter dated September 22, 2014 requesting comments from this office
regarding the subject Petition. We understand that the National Park Service (NPS), through the
Superintendent of Kaloko-Honokohau National Park (KHNP), has filed the Petition to designate
the Keauhou Aquifer System Area in North Kona as a Ground Water Management Area.

Reguested Information:

The previous correspondence from your office dated September 24, 2013, requested a number of
items, some of which were already provided. However, in our letter dated October 8, 2013 we

requested more time to provide the following:

1. A list of planned or proposed land developments that our Department is aware of along
with details such as county zoning designation, number of proposed housing units, tax
map key numbers, and the proposed water source and projected water use.

2. Whether any of these developments have received county development plan or
community plan approvals and the status of any county permits applied for.

In addition, your most recent letter requested the following additional information:
3. All county development plan/ community plan approvals, including all zoning and
proposed land developments for the Kona Community Development Plan district as

outlined in the previous correspondence.

4. All county building permits issued or applied for new developments, and whether any of
these developments have been approved in the Kona Community Development Plan.
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Additional Information and Clarifications:

In addition to the requested data, we would like to provide supplemental information to clarify
our understanding of the authorized planned use (APU) definition and how we apply it to land
use consideration in Hawai‘i County.

According to Hawai‘i Revised Statutes, Section 174C-3, “Authorized planned use” means the
use or projected use of water by a development that has received the proper state land use
designation and county development plan/ community plan approvals [emphasis added]. We are
assuming the reference to “proper state land use designation” is to the State Land Use (SLU)
Urban designation. Both the County of Hawai‘i General Plan 2005 (as amended) and the Kona
Community Development Plan (Kona CDP) were adopted by ordinance, and the policies therein
are considered during review of all land use applications. There are no separate CDP approval
requirements as suggested by the definition of APU.

The General Plan includes a Land Use Pattern Allocation Guide (LUPAG). As noted in Section
14.1.1 of the General Plan, the methodology used to develop the LUPAG reflects estimates of
future population based on economic and employment evaluations, existing land uses and zoned
areas, determination of community facility needs, and transportation demands for the entire
island. The topography and other physical features of each area were also analyzed, and other
factors, particularly economic, social, and physical characteristics, were noted. The LUPAG
map is not to be used as a definitive map but as a broad, flexible design intended to guide the
directions and quality of future developments.

Although the General Plan is adopted by ordinance, the LUPAG is not considered “authorized
planned use” as defined in HRS Section 174C-3, as these designations are not grants of
development rights. However, it appears that NPS assumed that the LUPAG is APU, as their
petition noted the density allowed by the LUPAG would exceed Sustainable Yield of the
Keauhou Aquifer System by 600%; such extrapolation is not reflective of the multitude of
factors that guide land use decisions in Hawai‘i County.

The Land Use Commission (LUC) authorizes SLU district boundary amendments among the
four recognized SLU categories of Urban, Rural, Agricultural and Conservation. Within the
Urban, Rural and Agricultural districts, the County has land use jurisdiction through the County
zoning code. The County will not support any district boundary amendments to an Urban
classification if it is not consistent with the LUPAG, the Kona CDP, and if County water is not
available as determined by the Department of Water Supply (DWS). Available water is defined
as “water commitments” and executed “developer agreements.” Additionally, projects must
have the appropriate SLU designation before they receive a change of zone as approved by
County Council. The concurrency for a change of zone requires that any project be adequately
supported by a county water system or private water system of equivalent design and capacity.
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Authorized Planned Use Proposed Projects:

The proposed development projects on the following page have been updated from the October
9, 2014, PowerPoint presentation and are considered to be APU with DWS water commitments
or development agreements. As requested, we have provided the county zoning designation,
number of proposed housing units, tax map key numbers, the proposed water source, and the
status of permits. The allocation of water can be more accurately provided by the Department of
Water Supply under separate cover.

We hope you find this information useful in your deliberations. If you have additional questions,
or if you need further assistance, please feel free to contact me or April Surprenant at (808) 961-
8125.

Sincerely,

o

DUANE KANUHA
Planning Director

BIM:AJS:cs
P:\April S\Water-CWRM\CWRM-Petition to designate Keauhou Aquifer 102814-6.doc

cc: Mr. William P. Kenoi, Mayor
Mr. Wally Lau, Managing Director
Mr. Randall M. Kurohara, Deputy Managing Director
Water Board of the County of Hawai‘i
Karen Eoff, Hawai‘i County Council
Drew Kanuha, Hawai‘i County Council
Mr. Quirino Antonio, Jr., P.E., Manager-Chief Engineer, Department of Water Supply
Planning Department- Kona Office
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Authorized Planned Use Proposed Project List:

Applicant TMK SLU | Zoning Units | Status Water
Palamanui 7-2-005:001 U PD, MCX-20 845 Tentative DWS Devel
subdivision Agmt
approval
William & Dixie | 7-3-051:065 U MCX-1a 2 Plan Approval DWS
Minson Commitment
Kohanaiki 7-3-009:003 19) RM-3,V-1.25, 1,850 | Final subdivision | DWS Devel
(Waiaha S.) RS-10, CV-10, approval Agmt
Open
Kaloko Heights - | 7-3-009:062, U RS-15, RS-10, 813 LUC, rezone DWS
phase 1 061, 060, 059, RS-7.5, RM-3, Commitment
058, 057, 032 CN-20, Open
Lanihau 7-4-008:013, U MG-1a, MXC 20 | TBD Rezone DWS Devel
Properties 76-79 Agmt
QLT 7-4-020:010 U CG-10 TBD Master planning | DWS Devel
phase Agmt
Laiopua Village 4 | 7-4-021:010, U RS-7.5 259 Tentative DWS Devel
012, subdivision Agmt
approval
Forest City 7-4-021:020, U A-5a 2,330 | Final subdivision | DWS Devel
024,025, 026, approval, Phase 1 | Agmt
027
SCD Kona 108 7-5-003:007, U RM-3.5,RA-1a |73 Rezone with time | DWS
008, 009 extension - needs | Commitment
subdivision/plan
approval
Komo Brothers/ 7-5-003:024 U, Ag | A-5a, CN-20 72 Rezone - needs DWS
Lahaina subdivision/ plan | Commitment
Petroleum approval
Hu-Ko-PaLLC 7-5-017:042 U RS-10 53 Planned Unit DWS
Devel Commitment
Millicent Towata | 7-6-004:018 u RS-20 2 Subdivision DWS
Grand Commitment
Kona Vista LLC 7-6-021:004, U RM-5 256 Rezone - needs DWS
009-013, 015, subdivision/ plan | Commitment
017 approval
Parcel 26 at 7-8-010:004 (8] RM-3.5,V-1.25 | 338 Draft EA DWS
Kahaluw/ Towne Commitment
Development
Kona Country 7-8-010:101 U RM-30 60 Plan Approval for | DWS
Club, Inc. 29 Units Commitment
Total 6,953




DEPARTMENT OF WATER SUPPLY « COUNTY OF HAWALI‘l
345 KEKUANAO'A STREET, SUITE 20 « HILO, HAWAI'I 96720
TELEPHONE (808) 961-8050 =+ FAX (808) 961-8657

November 3, 2014

The Honorable William Aila, Chairman
Department of Land and Natural Resources
State of Hawai‘i

P.O. Box 621

Honolulu, HI 96809

SR

The Honorable William Tam, Deputy Director
Commission on Water Resource Management
State of Hawai‘i

P.O. Box 621

Honolulu, HI 96809

gl 0l

REQUEST TO PROVIDE CWRM WITH CRITICAL WATER CALCULATION INFORMATION
RELATED TO THE PETITION TO SEEK DESIGNATION OF THE KEAUHOU AQUIFER SYSTEM
AREA AS A GROUND WATER MANAGEMENT AREA

Dear Chairman Aila and Dcputy Director Tam:

The County of Hawai‘i, Water Board (“Board™), strongly urges the Commission on Water Resource
Management (“CWRM?) to schedule a special fact-finding meeting on or before November 30, 2014, on the
Big Island, to aliow accurate information from the County of Hawai‘i (“County”) to be included within the
CWRM'’s staff reports and recommendations (“Report”) that are to be reviewed by CWRM Commissioners
related to the petition to seek designation of the Keauhou Aquifer System Area as a Ground Water Management
Area (“Keauhou Aquifer”).

The Board observed CWRM’s meetings on September 17, 2014, and October 9, 2014 {“Meetings’), and asserts
that the Meetings failed to provide the County ample opportunity to educate CWRM on all of the technical and
scientific information gathered by the County that would be critical to the development of the Report.

The Board further recognizes that to have a comprehensive Report, it should also seek direction and input of
various stakeholders and lineal descendents of the area. Again, the Meetings failed at securing this type of
input.

The Board also reviewed a complaint to the Office of Information Practices (“OIP”) regarding possible
Sunshine Law violations by CWRM. Under separate letter, the Board will be asking OIP to direct its findings
and background analysis of this complaint to the Board to ensure any and all information related to the Keauhou
Aquifer is available with the County of Hawai'i Departiment of Water Supply.

.. .‘Water, Our Most Precious Resource . . . Ka Wai A Kane . . .
The Department of Water Supply is an Equal Opportunity prowider and emplayer
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Simply put, much of what has transpired has fostered and created an unfair advantage to the National Park
Service, the petitioner in this request, and it would be appropriate to schedule another meeting regarding the
Keauhou Aquifer on or before November 30, 2014, on the Big Island.

The primary goal of any assembled body is to allow for “opening up the governmental processes to public
scrutiny and participation which is the only viable and reasonable method of protecting the public’s interest.”
With this in mind, it appears warranted that CWRM entertain action to defer any decision-making scheduled for
December 10, 2014, until all information is appropriately received and vetted.

Sincerely yours,

.

G. Rick Robinson
Vice-Chairperson, Water Board, County of Hawai'i

SL/KAG:;jms
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Mr. Kamana Beamer, Commissioner, Commission on Water Resource Management
Mr. Michael G. Buck, Commissioner, Commission on Water Resource Management
Mr. Milton D. Pavao, Commissioner, Commission on Water Resource Management
Dr. Linda Rosen, Commissioner, Commission on Water Resource Management
Mr. Jonathan Starr, Commissioner, Commission on Water Resource Management
Honorable Neil Abercrombie, Governor, State of Hawai‘i

Honorable William Kenoi, Mayor, County of Hawai'i

Mr. Duane Kanuha, Planning Director

Honorable J. Yoshimoto, Chairperson, Hawai‘i County Council

Honorable Karen Eoff, Council Member, Hawai‘i County Council

Honorable Dru Kanuha, Council Member, Hawai‘i County Council

U.S. Senator Brian Schatz

U.S. Senator Mazie Hirono

U.S. Representative Colleen Hanabusa

U.S. Representative Tulsi Gabbard

State Senator Joshua Green, State of Hawai'i

State Representative Cindy Evans, State of Hawai‘i

State Representative Nicole Lowen, State of Hawai‘i

Editor, West Hawai‘i Today

Editor. Hawai‘i Tribune-Herald

Editor. Honolulu Star Advertiser
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=
Ms. Cheryl Kakazu Park, Director
Office of Information Practices, State of Hawai‘i
No. 1 Capitol District Building
250 South Hotel Street, Suite 107 o
Honolulu, HI 96813 =)
)

S APPEAL 15-8: REQUEST FOR DECISION AND FINDINGS RELATED TO THE COMMISSION
ON WATER RESOURCE MANAGMENT’S FAILURE TO COMPLY WITH PART 1 OF
CHAPTER 92, HAWAI'I REVISED STATUTES

The County of Hawai'i Water Board, hereinafter (“Water Board”), requests a copy of any and all information
including any decision or opinion by the Office of Information Practices (“OIP”) regarding the above-referenced
matter, hereinafier, S APPEAL 15-8.

The Board has authority over, and plays a critical role, regarding water and water issues in Hawai‘i County.
Therefore, S APPEAL 13-8 and its findings are essential to future discussicns and decisions made by the Water
Board.

S APPEAL 15-8 will also have an impact on the future progress of the matter in question (National Park Service
Petition). It is prudent for the Water Board to assess the findings of OIP, and any impacts the findings would
have on water issues in Hawai'i County, and to ensure that any and all information related to the Keauhou
Aquifer is made available to the County of Hawai'i, Department of Water Supply

We look forward to the information and your findings.

Sincerely yours,

G. Rick Robinson, Vice-Chairperson
Water Board, County of Hawaii

SL KAG:jms
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cc: Mr. Kamana Beamer, Commissioner, Commission on Water Resource Management
Mr. Michael G. Buck, Commissioner, Commission on Water Resource Management
v/ Mr. Milton D. Pavao, Commissioner, Commission on Water Resource Management
Dr. Linda Rosen, Commissioner, Commission on Water Resource Management
Mr. Jonathan Starr, Commissioner, Commission on Water Resource Management
Honorable Neil Abercrombie, Governor, State of Hawai*i
Honorable William Kenoi, Mayor, County of Hawai‘i
Mr. Duane Kanuha, Planning Direcior, County of Hawai‘i
Honorable J. Yoshimoto, Council Member, Hawai‘i County Couneil
Honorable Karen Eoff, Council Member, Hawai‘i County Council
Honorable Dru Kanuha, Council Member, Hawai*i County Council
U.S. Scnator Brian Schatz
U.S. Senator Mazie Hirono
U.S. Representative Colleen Hanabusa
U.S. Representative Tulsi Gabbard
State Senator Joshua Green, State of Hawai*i
State Representative Cindy Evans, State of Hawai‘i
State Representative Nicole Lowen, State of Hawai'i
Editor, West Hawai‘i Today
Editor, Hawai‘i Tribune-Herald
Editor. Honolulu Star Advertiser
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Mr. William Aila, Chairperson, and
Members of the Commission on Water Resource Management
State of Hawai‘i
Department of Land and Natural Resources
P.O. Box 621
Honolulu, HI 96809

KEAUHOU AQUIFER - DWS NORTH KONA WATER SYSTEM
PETITION TO DESIGNATE THE KEAUHOU AQUIFER AS A GROUNDWATER
MANAGEMENT AREA

Dear Chairperson Aila and Members of the Commission:

First of all, the Department of Water Supply, County of Hawai‘i (DWS), would like to reiterate its
objection to having to expend funds to attend a meeting in Honolulu to provide information rather than
being allowed to present this information on the Big Island. Additionally, DWS was given a very short
time period to respond to the specific questions you posed in your October 30, 2014, letter, which
questions seem outside the scope of information necessary to make a decision on the National Park
Service’s Petition for Designation before you. However, in an effort to be cooperative and provide the
Commission with accurate information, we provide the following initial responses to your letter dated
October 30, 2014, and will attend your November 19, 2014, regular meeting on Oahu and take the time
to present additional information as requested to provide the Commission with the most recent and
reliable data available to ensure that valid decisions will be made and justified. We are also continuing
our update to the Water Use and Development Plan (WUDP) and information will be conveyed to the
Commission as expeditiously as possible.

Please see the following for our responses to your written inquiries:

1. A complete electronic copy of the Kona Community Development Plan, including all Volumes and
all appendices.

Planning Department will provide this information under separate letter.

2. Dates of the most recent Hawai‘i General Plan and Kona Community Development Plan
approvals? When do each of these plans sunset?

Planning Department will provide this information under separate letter.

. . ‘Water, Our Most Precious Resource . . . Ka Wai A Kane . . .
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3. With regard to the Kona Community Development Plan, how many units are identified for
“commercial” use? How many acres of land are identified for “commercial” use? What are the
sunset dates for each (if any)?

Planning Department will provide this information under separate letter.

4. A detailed list of Hawai‘i Department of Water Supply a) high-level sources; b) basal sources.
Please provide the chloride level measurements for each well for the past year.

See attached Exhibit A, Monthly Ground Water Use Reports that the Department submits to the
Commission along with a summary for chloride results.

5. A detailed description of the methodology the County proposes to use in updating the Hawai‘i
County Water Use and Development Plan for the Keauhou Aquifer System Area. As you are
aware, the methodology must be approved by the Commission before the County may apply it to
update its Water Use and Development Plan for the Keauhou Aquifer. When do you expect to
formally submit the methodology to the Commission?

The DWS has retained Fukunaga & Associates, Inc., who had prepared the original 2010
Hawai‘i County Water Use and Development Plan Update, and together with the Planning
Department are working with CWRM staff to gather data and perform preliminary assessments,
which is necessary to develop a suitable “detailed” technical approach. The detailed evaluation
intended for the WUDP Update requires substantial effort and analysis. Formal submittal of
the project description is expected in the first quarter of 2015; however, the County intends to
work closely with the CWRM staff during the development of the document.

6. Details of the County’s assumed population growth for the Island of Hawai‘i and for the Keauhou
Aquifer for the next 40 years. Please describe the assumptions and method you use to make this
calculation.

It was not anticipated to carry population projections out to 40 years as the Statewide
Framework for Updating the Hawai‘i Water Plan requires a 20-year projection. Our consultant,
Fukunaga & Associates, Inc., intends to use the best available information to project population
growth, including but not limited to data from County of Hawai‘i General Plan, State DBEDT,
and U.S. Census. Currently one approach could be to utilize the 2005 General Plan, which
provides population projections to the year 2020, and is the best available information for a
localized area. Therefore, the growth rate from 2015 to 2020 (11.48% for North Kona per the
General Plan) could be applied beyond 2020, but will be discussed further as part of the
County’s update efforts. The Planning Department will embark on the General Plan update
process in early 2015, which includes a study to reassess population projections. Another
approach is to utilize DBEDT’s long range projections (projections only out until 2040 or
approximately 26 years). However, the DBEDT plan only gives projections for the overall
island of Hawai‘i and does not cover specific areas of the island. Also, to project population
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growth for 40 years with any degree of accuracy is typically not prudent due to numerous
factors and uncertainties.

7. The current Daily per capita use of water in the HDWS Kona Water System for urban land? For
Agricultural land?

The per capita use of water for “urban” land varies substantially and is not necessarily tied to
“per capita” as urban land classification includes numerous types of land use, such as
residential (single and multi-family), commercial, industrial, airport, resort, etc. In light of this,
DWS offers information for single family residences. Based on recent meter data, the average
daily demand for single family residences is approximately 429 gallons per day (gpd). The
2010 County of Hawai‘i Data Book (published by County of Hawai‘i, Department of Research
and Development) Table 1.7b indicates average household size in the North Kona district of
2.67. The corresponding per capita use for single family residences is approximately 160
gallons per capita per day (gpcd).

The per capita use of water for agricultural land is also not a typical means of assessing current
and future agricultural water demand. However, DWS offers that agricultural use in its North
Kona water system is 14.5% of the total water demand. It should be noted that this value is
skewed by a single large user, NELHA, which uses approximately 6% of the total water
demand alone. What should also be noted is that recent meter data for the State Agricultural
park located mauka of the Kona International Airport was analyzed for water use. The subject
park covers approximately 195 acres and uses approximately 270,000 gpd. This averages to
approximately 1,400 gallons per acre per day (gpad). Based on Department of Agriculture
guidance, the 2004 Agricultural Water Use and Development Plan (AWUDP) planning unit
demand rates for agricultural irrigation has typically been 3,400 gpad (and can generally be
considered a conservative estimate).

8. The County’s annual budget for new source development in each of the last 10 years a) for the
County as a whole; b) for the Keauhou Aquifer System Area? What is the budgeted amount in the
current and next 5 years a) for the County as a whole; b) for the Keauhou Aquifer System Area?

The DWS annual budget for new source development for the past 10 years has been
approximately $3.6M (or $36M for the 10 year period) for the entire island and is for the
construction only. This excludes land acquisition, planning, environmental review, and design
costs. This does include drilling wells and outfitting wells for production along with the
necessary storage tank and appurtenant infrastructure such as piping, electrical controls, control
building, etc. The annual construction budget for the Keauhou Aquifer during this 10 year
period has been approximately $1.0M.

For the next S years, the budgeted amount for new source development is $15.8M for the entire
island and $8.3M for the Keauhou Aquifer.
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9. The capital costs for new source development to develop the next one (1) mgd?

The DWS anticipates that the cost to develop the next one (1) million gallons per day (mgd) of
new source within the Keauhou Aquifer will be approximately $7.5M (including land,
planning/environmental/design/construction) and assuming 1.0 million gallon (MG) Reservoir.
This is assuming the source will be developed at approximately 1,700 msl elevation and that
adequate electrical power is available.

10. The cost to install transmission pipe per mile in the Keauhou Aquifer?

The DWS is providing estimated costs for installing transmission pipelines as follows:
24” - $2.6M per mile
16” - $1.6M per mile
12” — $1.2M per mile

These estimates are assuming the design and construction of a waterline project only which
includes all fittings, valves, excavation, backfill, pavement restoration, etc. This does not
include land acquisition (easements) if necessary. It should also be noted that costs can vary
due to factors such as soil type, rural or urban area, total length of project, etc. It should also be
noted that cost estimates here as well as Item Nos. 8 and 9 above do not include operation and
maintenance costs.

11. Details of conservation measures the HDWS is undertaking in the Keauhou Aquifer? How much is
spent per year on conservation in Keauhou Aquifer?

The DWS has targeted the North Kona Water System as its primary focus to reduce
unaccounted water. This was the first system that we implemented the check valve repair and
source meter replacement programs to ensure that we could accurately assess our unaccounted
water. Beginning in 2003, the DWS implemented its fixed logger leak detection program and
again started in the Keauhou Aquifer (North Kona Water System). We have effectively
reduced our unaccounted water in the Keauhou Aquifer to below 10%. The DWS has also
shortened purge times for the wells by monitoring the turbidity as the well starts up. Each time
the well starts, the water has to be purged for water quality purposes and runs anywhere from 3
to 8 minutes, depending on the individual well characteristics. DWS also implemented its own
specifications over and beyond the State Well Construction Standards in requiring the well
casing in the water table up to a minimum of 10 feet above the static water level to be stainless
steel, thus allowing us to minimize the purge times for the wells as there is less turbidity in the
source water upon startup of the well and to ensure that the casing does not corrode and fail
which could result in deeming the well unusable for production purposes.

As for the expenditure of DWS funds on conservation, DWS has basically applied its
conservation efforts island wide and has targeted the education system to help get our message
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across to our customers. We also budget approximately $150K per year for our unaccounted
water program which is for equipment maintenance and replacement only.

12. Current and future potable vs. non-potable demands.

The DWS is providing information in regards to the DWS water system information only and
as all water under DWS purview from source to distribution is considered potable, we will
respond to this in terms of ‘domestic’ vs. ‘non-domestic’.

Current amount of water pumped by DWS sources for the period of July 2013 through June
2014 is 11.0 mgd. Of this, the amount going to domestic end users which include residential,
commercial, industrial, medical, government and non-profit is 84% or 9.2 mgd. Non-domestic
users which include agricultural and irrigation make up 16% or 1.8 mgd. Again, as mentioned
previously, a single large user accounts for a disproportionate share of agricultural use, in the
order of between 0.6-0.7 mgd.

The DWS does not anticipate substantial changes to these percentages in the future.

13. Details of existing non-potable water sources in the Keauhou Aquifer and any future plans for
additional non-potable water source development, including projected quantities and timeframes.

The DWS defers to the CWRM for the details on current and future non-potable ground water
sources as all of DWS sources are potable.

What we are able to offer, is the Department of Environmental Management, County of
Hawai‘i, is in the planning stages to upgrade the Kealakehe Wastewater Treatment Plant to
produce R-1 water. The current average day wastewater flow received by the existing plant is
approximately 1.5 mgd. The plant capacity is 5 mgd. R-1 production is dependent upon the
quantity of wastewater received, which in turn is dependent upon future development plans and
timeframes. The capital cost associated with production and delivery of the reclaimed water
resource is extremely high, much to do with the distances to probable customers. Preliminary
estimates indicate the upgrade for treatment alone would be on the order of $60M. This does
not include the cost to install the transmission and distribution system. The County is
continuing evaluation to develop a reasonable and feasible approach for the upgrade.

14. Using a map of the Keauhou Aquifer, details of the source development and transmission build-out
that the County currently plans and foresees over the next ten (10) years. Which of these will be
County projects? Which will be private projects? How will specific public (State and County)
water needs be met?

The DWS is providing the information to the best of its knowledge regarding proposed
improvements by those other than the DWS on the attached Exhibit B. We would defer to
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CWRM for information on other potential source developments as may be available from Well
Construction Permits.

As far as specific public projects, the following is information that DWS has:
State projects:
¢ Palamanui UH West Hawai‘i — currently has 15 water units or 6,000 gpd via a water
development agreement with Palamanui,
e NELHA expansion — currently no additional water available from DWS,
o Keahole airport — currently no additional water available from DWS,
e DHHL Villages of La‘i‘Opua — currently no additional water available from DWS for
future phases, additional source required at minimum,
o Kamakana — currently has 1,680 water units, or 672,000 gpd, via a water development
agreement; for further development, additional source required at minimum,
e Judiciary building — pending final water demand calculations, water may be available
via land use application and water commitment process from the existing water system.

County projects:
o Makaeo (Old Airport) Park - proposed use of R-1 for irrigation water needs,
e Kealakehe Regional Park — currently no additional water available from DWS, possible
use of R-1 water for irrigation water needs.

If there are any questions, please do not hesitate to contact us at (808) 961-8050.

Quiring/Antonio, Jr., P.E.
Managgr-Chief Engineer

KO/KI:dmj

copy - Honorable William P. Kenoi, Mayor, County of Hawai‘i
Honorable J Yoshimoto, Chair, Hawai‘i County Council
Water Board of the County of Hawai‘i
Mzr. Duane Kanuha, Director, Planning Department
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L1102

Mr. William J. Aila, Jr., Chairperson and Commissioners
Commission on Water Resource Management
Department of Land and Natural Resources

P.O. Box 621

Honolulu, Hawai‘i 96809

Re:  Water Board and Department of Water Supply of the County of Hawai ‘i’s Response to
Kaloko-Honokohau National Park Service Petition to Designate Keauhou Aquifer
System Area (North Kona), Hawai ‘i as a Ground Water Management Area

Dear Mr. Aila and Commissioners:

Thank you for allowing the Water Board of the County of Hawai‘i (“Board”) to comment on
the Petition to Designate the Keauhou Aquifer System (“Petition”) as a Ground Water Management
Area, which was filed on September 13, 2013, by the National Park Service (“NPS”). The Board
respectfully opposes the Petition, as designation of the aquifer is not warranted. We therefore
urge you to NOT pursue the designation process.

L INTRODUCTION

Since the Petition was filed, the Board has heard presentations and received testimony (written
and/or oral) from the NPS, Commission on Water Resource Management (“Commission”) staff,
numerous representatives of stakeholders in the Kona community (public, private, and cultural),
scientists in the fields of hydrology, hydrogeology, geochemistry, and biology as well as engineers,
among others, as well as the Department of Water Supply’s (“DWS”) staff. Since 2008, the DWS has
also been closely involved in formulating and continuing the Kona Water Round Table (“KWRT”)
meetings to address the water concerns in the region and specifically within the Keauhou Aquifer
system. Atthese KWRT meetings, presentations were made by the NPS as well as professionals in the
area of ground water hydrology, anchialine ponds or pools, ground water quality management and
other pertinent professions and practitioners. At each of these meetings, numerous people have
attended, including members of the Board, the Commission, United States Geological Survey
(“USGS?”) staff, the NPS, as well as many stakeholders of North Kona. Based on the information
received, the Board recognizes and believes that a strong and valid effort is in place to protect the
ground water sustainability, which includes discharge into the near-shore waters, and that the scientific
investigation and research does not justify designation.

... Water, Our Most Precious Resource...Ka Wai A Kane...

e Depa 1l 0 ovider and employer
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Numerous scientists’, including petitioner’s own hydrologist, Paula Cutillo?, stated there is
no evidence that current pumping has adversely impacted resources at the park or along the
coast. In fact, data from monitoring wells near or within the park indicate no increase in salinity and
in some cases a decrease in salinity over the past 19 years. Rising sea level has an impact of shifting
the basal lens inland; however, that does not equate to a threat to fresh water supply. It should also be
noted that consumptive uses are also a public trust use of water.

The following are facts regarding why each of the criteria for designation is NOT MET.
IL. CRITERIA NECESSARY FOR DESIGNATION TO PROCEED

1. Whether an increase in water use or authorized planned use may cause the maximum
rate of withdrawal from the ground water source to reach ninety percent of the
sustainable yield of the proposed water management area. [Hawai‘i Revised Statutes
(“HRS”) § 174C-44(1)]

Conclusion:

CRITERIA 1 IS NOT MET. Not only is the “authorized plan use” nowhere near the
ninety percent mentioned in the statutes, but there is scientific evidence that the sustainable
yield number utilized by the Commission is far less than the actual sustainable yield.

Discussion:
A. Water Use and Development Plan

Petitioner relies heavily on a misinterpretation of the Water Use and Development Plan of
the County of Hawai‘i (“WUDP”). The WUDP addresses a theoretical potential full build
out based on the Land Use Pattern Allocation Guide (“LUPAG”) map, which only
considers theoretical full build out of the entire area without regard to time. The medium
growth rate projections show that in 2025, it is estimated that the water use, including
agricultural use, will be approximately 18.6 million gallons per day, or about 48.9% of the
sustainable yield (“SY™), even if the SY of 38 million gallons per day (“mgd”) is used.?

! See Summary of Scientific Research on the Northern Section of the Keauhou Aquifer System, prepared by Steve Bowles,
Ph.D, Tom Nance, P.E., and . Richard Brock, Ph.D, presented to the Kona Water Roundtable on July 30, 2014 attached as
Exhibit “A”.

? National Park Service, U.S. Department of the Interior, Water Resources Division presentation: NPS Petition for Water
Management Area Action: Scientific Overview, presentation by Paula A. Cutillo, Ph.D, at the Kona Water Roundtable on
August 27, 2014.

3 See Hawai'i County Water Use and Development Plan Update (August 2010) available at:
http://www.hawaiidws.org/7%20the%20water/wudp.htm
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B. Sustainable Yield

The current SY of 38 mgd was based on a total estimated ground water recharge of 87 mgd,
while recent studies by USGS*, reported to the Commission has shown that actual ground
water recharge is estimated to be approximately 77% greater or approximately 154 mgd —
four times the amount of the current SY.

As our consultant for the WUDP, Jon Nishimura, explained at the Commission on Water
Resource Management meeting on November 19, 2014, the use of LUPAG and associated
water demand was based on a theoretical full build-out scenario where every single square
foot of area was developed to its theoretical maximum extent, was never intended to be a
projection of actual water use. Growth projections were also made in the WUDP to use as a
guide for future planning; and based upon the medium growth rate as the most likely to
occur, it is estimated that in 2025, the water demand, including all agricultural use, will
reach approximately 18.6 mgd (or 49% of SY) and further projecting that number out, it
would be 25.2 mgd in 2045 (or 66% of SY), again assuming that SY is 38 mgd.

C. Authorized Planned Use

““Authorized Planned Use’ means the use or projected use of water by a development that
has received the proper state land use designation and county development plan/community
plan approvals.” HRS § 174C-3.

While the Commission has requested an abundance of data from the DWS, the statutory
definition of Authorized Planned Use must be adhered to by the Commission. The
following is the “Authorized Planned Use™ as of writing this letter:

Water Commitments that have land use approvals 1.14 mgd
from the County (i.e., zoning, subdivision, etc,)

Developer Agreements that have land use 1.21 mgd
approvals from the County
Vacant Service Laterals that have been paid for and | 1.10 mgd
installed by previous developments but are not in
use because a meter has not been installed, or in
some cases because development plans have

changed

Open Building Permits that fall outside of the .09 mgd
above categories

TOTAL 3.54 mgd

During the DWS’ truncated presentation after the October 9, 2014 site visits on the Big
Island, the DWS included 1.99 mgd for “other private wells.” However, the Water Board
and the DWS have no jurisdiction over private wells. The only non-DWS municipal wells

* See excerpts from USGS Scientific Investigations Report 2011-5078, “A Water-Budget Model and Assessment of
Groundwater Recharge for the Island of Hawai'i, attached as Exhibit “B” hereto (hereinafter “2011 USGS Groundwater
Recharge Study”). A complete copy of the study is available at: http://pubs.usgs.gov/sir/2011/5078/sir2011-5078.pdf
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whose developments have all land use authority for full build-out are at Kukio. At full
build-out Kukio’s use will be approximately 0.4533 more than its existing use (this number
was calculated from information obtained from an employee of Kukio). The remainder of
the 1.99 mgd was given to DWS staff by Commission staff. DWS has questioned this
number. DWS does not have information on the location of these irrigation wells. Whether
these wells are or would be considered for a development’s “authorized plan use” is highly
questionable. Additionally, the Commission should NOT calculate “authorized planned
use” based upon pump capacity, because: (1) there are redundant sources within the system;
(2) no well would be pumped 24 hours a day; and (3) the design of the pump capacity
would be much greater than actual planned use.

D. Permitted Wells

Petitioner is attempting to alarm the Commission by claiming that there are 51 permitted
wells for production and that less than one third are reporting pumpage to the Commission.
However, what Petitioner fails to understand is that some permitted wells are not in
production. DWS knows that at least 26 of the 51 permitted wells not owned by them are
also not in production. DWS has 14 of the listed wells, is reporting pumpage on 12 of the
wells and 2 of the wells cannot be reported because the wells are not in production yet.
Additionally, as a practical matter, wells are generally not pumped to their capacity, and
back-up wells are standard practice as the equipment requires quite a bit of maintenance
and often requires replacement which could take several months to accomplish. Therefore,
total pumping capacity is always significantly higher than what is actually being used.

E. Protecting Native Hawaiian Rights and Practices

Petitioner accuses both the Commission and DWS of not considering the supply of water
necessary to protect the traditional and customary Native Hawaiian rights and practices.
This is simply not true.

The SY determination considers many factors, including ground water discharge that may
affect recreational as well as aquatic and wildlife habitat (USGS Circular 1186). Though
the original model may not have accounted explicitly for these issues, the recent studies that
are resulting in much higher SY numbers do.

2. There is an actual or threatened water quality degradation as determined by the
department of health. [HRS § 174C-44(2)]

Conclusion:

CRITERIA 2 IS NOT MET. To the Board’s knowledge, the Department of Health has
not made any finding that there is an actual or threatened water quality degradation. See
also discussion under Criteria 4.
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3. Whether regulation is necessary to preserve the diminishing ground water supply for
Sfuture needs, as evidenced by excessively declining ground water levels. [HRS § 174C-

44(3)]
Conclusion:

CRITERIA 3 IS NOT MET. Overall recharge is 77% higher than what was used to
determine the currently used SY of 38 mgd.

Discussion:

The Petition references the 2011 USGS Groundwater Recharge Study that addresses
climate change and refers to Timm and others (2009) and their study on rainfall estimates
for the late 21* century on the Big Island.

The 2011 USGS Groundwater Recharge Study projects a slight increase in precipitation for
most of the Big Island, including Kona. This study also addresses the ground water
recharge and estimates that the overall recharge is approximately 77% higher than what was
used to determine the SY of 38 mgd. See Exhibit “B”. This section also states that the
RAM methodology for determining SY did not consider these trends in rainfall and sea
level. It should be pointed out that the 2011 USGS Groundwater Recharge Study does
consider the climate change in determining overall recharge. Finally, the SY is not the only
criteria that is being looked at by the many scientists who have come forth and shared
information in determining potential impacts based on the ground water withdrawal.

4. Whether the rates, times, spatial patterns, or depths of existing withdrawals of ground
water are endangering the stability or optimum development of the ground water body
due to upconing or encroachment of salt water. [HRS § 174C-44(4)]

Conclusion:

CRITERIA 4 IS NOT MET. There is no evidence of any danger to the aquifer due to the
existing withdrawals. As the Commission witnessed and heard at the site visit at the
Kahalu‘u Shaft on October 9, 2014, shaft pumpage is being reduced and will be relegated to
use as a back-up source in the near future.

Discussion:

The Petition is inaccurate and misleading. Paragraph 4 on page 33 of the Petition states that
“In 2011, sodium levels in drinking water from Kahalu‘u well field were as high as 185
milligrams per liter (mg/L)...” and “As of January 2013, chloride levels in Kahalu‘u well
field remained as high as 410 mg/L...” THESE STATEMENTS ARE INCORRECT AND
MISLEADING.

In 2011, the average sodium level in the Kahalu‘u well field (Kahalu‘u Wells A, B, C, and
D) was approximately 80 mg/L (ppm). The report presumably extracted the 185 mg/L
sodium result from the DWS’ 2011 Consumer Confidence Report (aka Water Quality
Report). This 185 mg/L result is actually a Kahalu‘u Shaft sample, and not from the
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Kahalu‘u well field. Also, the average chloride concentration from the Kahalu‘u Wells A,
B, C, and D between January 2012 and December 2012 was approximately 138 mg/L
(ppm) (See http://www.hawaiidws.org/7%20the%20water/ccrpage.htm). The Petition
appears to total the chloride concentrations from the Kahalu‘u wells, which is incorrect.
DWS has already begun the process of reducing the pumpage of the Kahalu‘u Shaft, as
explained at the site visit on October 9, 2014, and the Kahalu‘u Shaft will be relegated as a
back-up source.

There is simply no evidence that any increase in the number of pumping wells located in
the vicinity of Kaloko-Honokdhau would have an effect on freshwater discharge to coastal
ecosystems within the Park. In fact, in the graphic shown below, which is from Paula
Cutillo’s presentation to the Commission on September 17, 2014, shows conductivity (an
indication of salinity) at a stable level from 2007 through 2011.
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S. Whether the chloride contents of existing wells are increasing to levels which materially
reduce the value of their existing uses. [HRS § 174C-44(5)]

Conclusion:

CRITERIA 5 IS NOT MET. The DWS typically attempts to blend the Kahalu‘u Shaft
and Kahalu‘u Well water sources with each other in order to dilute the chloride
concentrations. In addition, where it is physically and hydraulically possible, the higher-
elevation/lower-chloride sources are blended with the Kahalu‘u Shaft and Kahalu‘u Well
water sources. The blending of water sources reduces the chloride levels in the water
system and is done for the benefit of the community and water users, and the blending
inherently increases the “value” of the water. The DWS has invested time and monies to
develop additional higher-elevation/lower-chloride water sources in order to reduce the
daily pumpage from the Kahalu‘u Shaft and Kahalu‘u Wells.
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Discussion:

As documented, in the early 1990’s Keauhou-Kamehameha Well 2 and Kalaoa Well were
drilled at higher elevations, and a high-elevation water sources was discovered with
significantly lower chlorides. As additional high-elevation water sources were developed,
the DWS would pump and transmit the lower-chloride water to customers in the vicinity of
the high-elevation sources. Recently, due to the completion of new transmission
waterlines, the DWS blends the Kahalu‘u Shaft and the Kahalu‘u Wells’ water with these
higher-elevation water sources in order to dilute and decrease the chloride concentrations,
thereby increasing the aesthetic and overall “value” of the water. Recent water quality
analyses for chlorides in the North Kona water system has shown that this high-
elevation/lower chloride water is flowing to portions of the water system that were
previously served by the Kahalu‘u Shaft and Kahalu‘u Wells. Thus, the “value” of the
water has increased in these areas that now receive waters with lower chloride levels.

6. Whether excessive preventable waste of ground water is occurring.
[HRS §174C-44(6)]

Conclusion:

CRITERIA 6 IS NOT MET. The Petition inaccurately states the amount of single-family
use. In addition, the DWS is a statewide leader in leak detection.

Discussion:

The Petition inaccurately states: “According to the County of Hawaii 2010 WUDP, water
consumption in North Kona is 1000 gallons per day per single-family residential unit — 2.5
times higher than other areas of the county (Fukunaga & Associates, Inc. 2010).” The 1000
gallons per day (gpd) is per connection, which includes larger meters. The DWS has
performed a recent assessment of average residential use rates in the area and has
determined that accounts in typical residential subdivisions use an average of
approximately 410 gpd. This is in line with what the DWS uses island-wide at 400 gpd
average. See Rules and Regulations of the Department of Water Supply, County of

Hawai ‘i, effective October 21, 2004 (as revised) (“DWS’ Rules”) available at:
http://www.hawaiidws.org/3%?20about%20water/3d%20rules/Rules%20and%20Regulation
s%20Effective%2010-21-04.pdf

The DWS also aggressively addresses waste and conservation.

An unaccounted water program has been in place at the DWS for over 20 years, and our
leak detection program has been a statewide leader as evidenced by our participation with
assisting the Honolulu Board of Water Supply in establishing its program. To date, DWS
has installed thousands of data loggers which help to detect leaks, whether in the public
water system or through customers’ piping. Also, more reliable and accurate meters have
been installed at our sources so that we can compare pumping and consumption more
dependably. Telemetering equipment was also installed/replaced to ensure that pumps shut
off when the tanks are full and do not overflow the tanks. The DWS has put in a substantial
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effort in determining and minimizing unaccounted water, as we realize that reducing waste
is important in keeping our resources sustainable in the long run.

Additionally, the DWS regularly collaborates with elementary through high school teachers
to educate their students about water conservation and stewardship, both in the classroom
and at our facilities. We also participate regularly in the annual statewide “Detect-a-Leak
Week” campaign, where we work with local hardware stores to hand out free toilet tank
leak detection tablets to customers island-wide.

7. Serious disputes respecting the use of ground water resources are occurring. [HRS §
174C-44(7)]

Conclusion:

CRITERIA 7 IS NOT MET. There are no disputes regarding the use of ground water
resources except for this disputed Petition, which is unsupported by scientific facts.

Discussion:

NPS claims that it has commented on numerous “issues” with respect to ground water in
the area, making it clear that NPS is the only entity which, irrespective of scientific data, is
creating these “disputes”.

We believe that NPS’ “issues” are being addressed and that real efforts are being made,
including the addition of monitoring wells to obtain additional information within the
aquifer. In fact, the DWS is currently working on a monitoring plan for its high level
sources, including a component to concurrently monitor a down gradient basal source. We
intend to share this information with the Commission as it becomes available.

8. Whether water development projects that have received any federal, state, or county
approval may result, in the opinion of the commission, in one of the above conditions.
[HRS § 174C-44(8)]

Conclusion:

CRITERIA 8 IS NOT MET. See discussions above.

III. OTHERIMPORTANT CONSIDERATIONS

1. No Adverse Effects on the NPS

NPS relies on a ground water model and analysis done in 1999 and states: «... that if all
permitted wells were pumped at their maximum rate, ground water discharge at the coastline in the
Park would be reduced to 47% of the 1978 rate and water levels would decline by about 0.6 ft. (Oki et

al. 1999)(Figure 9).”

There are more recent models and analyses done, and the results referred to in the above
paragraph are no longer valid. The Board was not presented with any evidence that freshwater
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discharge to the National Park was diminished or would be diminished in the foreseeable future as
described in the 1999 study. As a matter of fact, a review of the conductivity data from 2008 to 2012
from two observation wells, KAHO 2 and KAHO 3, indicated conductivity levels have dropped
slightly, indicating a slight increase of freshwater
(https://irma.nps.gov/App/Reference/Profile/2193295)

NPS makes repeated references to the EA for the Palani Ranch Well (Geometrician Associates
LLC 2009). The EA addresses the cumulative pumping effects on salinity increase and thermal change
at the NPS inland ponds as well as coastal waters. The EA specifically addresses the orange-black
damselfly, and the one completed lab test (a total of 3 were to be done) showed that the predicted
salinity increase and thermal change was insignificant to the habitat of the studied damselfly. The EA
also addressed mullet and other native fish that have a wide range of tolerance for salinity and will not
be impacted.

2. Protecting Public Trust Resources

The NPS vastly overstated the precautionary principle and omitted an essential part of the
code. The Petition provides: “Pursuant to the precautionary principle, when ‘the water resources in an
area may be threatened by existing or proposed withdrawals or diversion of water’ the Commission has
a duty to designate a water management area [HRS § 174C-41]”. What the Petition fails to include in
its quotation is the following: “When it can be reasonably determined, after conducting scientific
investigations and research that the water resources in an area may be threatened by existing or
proposed withdrawals or diversions of water, the commission shall designate the area . ..” The
Petition’s omission is not only glaring, but an indication of the Petitioner’s lack of any scientific proof
that ground water withdrawals or proposed withdrawals from the Keauhou Aquifer are affecting or will
affect the Kaloko-Honokdhau National Historical Park. As a political subdivision of the State, DWS
recognizes its duty to conserve and protect Hawai'i’s natural resources. We further understand our
obligation to promote the development and utilization of these resources in a manner consistent with
their conservation and in furtherance of the self-sufficiency of the State. With this in mind, we also
recognize that the waters of the State are held for the benefit of the citizens of the State, and that the
people of the State are beneficiaries and have a right to have the waters protected for their use. The
policies set forth in the Hawai‘i State Constitution and in the State Water Code are what guide DWS
when implementing its programs and policies concerning water resources within the County of
Hawai‘i. In furtherance of these policies, DWS remains active in its conservation efforts. To address
the problems of supply and conservation of water, DWS has a rigorous leak detection program, and an
active conservation education program, and also has dedicated $150,000 of its budget for its
unaccounted water program for equipment maintenance and replacement.

Although the DWS only provides potable water, if a customer wants a meter for
irrigation/landscaping use, the DWS requires the customer execute an Irrigation Agreement/Master
Landscape Water Meter Agreement, which, amongst other terms, authorizes the DWS to terminate or
restrict the meters in its sole discretion. DWS may also limit or restrict water flow to all agricultural
water uses in the event water service to domestic water uses is detrimentally impacted due to
agricultural water use or a water shortage. See DWS’ Rules.

Per DWS’ Rules, water commitments are based on the availability of water. In determining the
availability of water, DWS considers population, projections, environmental constraints, past water
usage, zoning, land use districting, water system constraints, outstanding water commitments, capital
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improvement program scheduling, undeveloped available water resources, regulatory requirements of
ground water control areas, and any other significant factor, including public trust principles. See Rule
5, DWS’ Rules.

DWS recognizes that adequate provision of water resources shall be made for the objectives set
forth in the State Water Code. Although the priority of water uses has not been an issue, DWS is
prepared and understands the State’s policy to prioritize the provision of water resources for the
“protection of traditional and customary Hawaiian rights”, the “protection and procreation of fish and
wildlife, the maintenance of proper ecological balance and scenic beauty, and the preservation and
enhancement of waters of the State for municipal uses, public recreation, public water supply,
agriculture, and navigation.”

DWS continues to work to protect and improve the quality of the waters within the County of
Hawai‘i, and through continual monitoring and maintenance of operations strives to protect existing
water from contamination and to maintain a high standard of water quality. DWS works closely with
the Commission in monitoring the pumpage of its wells, and voluntarily adjusts pumpage when
prudent.

3. Designation is not Necessary

Petitioner’s Petition centers around the premise that without designation, the Commission has
no tools to manage the aquifer. This is simply not true. The Commission already has the tools and
does not need to rely on a water management area. Some of the greatest tools are the components of
the Hawai‘i Water Plan, which includes the Commission’s Water Resource Protection Plan, the State’s
Water Quality Plan, the State Water Projects Plan, the Agricultural Water Use and Development Plan,
and the Counties’ WUDPs. The Board would also like to take this opportunity to point out that the
County of Hawai‘i was the first to update its WUDP and is currently in the process of updating it once
more, including the section on the Keauhou Aquifer System area.

Additionally, designation is NOT necessary for the Commission to regulate the location and
pumpage of wells in the Keauhou Aquifer System. Existing well construction and pump installation
permit processes allow opportunities for input. See Figure 1 attached hereto. In fact, through
discussions with Commission staff regarding a well in Ka‘d, the DWS has limited the pumping from
that source.

The Board is convinced that water resources are protected by multiple layers of review and
enforcement currently in place at the county, state and federal levels. The Board acknowledges the
successes at nearby Kohanaiki and NELHA as primary examples of this. They have not only complied
with laws and regulations, but have collaboratively worked with the community and area stakeholders
to create successful ecosystems balanced with successful financial ventures.

The Board believes there is and will continue to be an abundance of fresh ground water
adequate to meet the needs of public trust resources for the foreseeable future. The Board echoes
frustration heard within the community about the actual ability to perform Native Hawaiian practices
within the Kaloko Honok6hau National Park (“Park™) since it was established 36 years ago. The
abundance of fresh ground water is likely to be more apparent with the proper maintenance and
removal of invasive plant species within the Park. Perhaps the NPS should focus more effort and
resources within the Park’s boundaries prior to an exterior focus.
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IV. CONCLUSION

The Board, after a comprehensive assessment of the information available, finds that the Board
must continue to work collaboratively with private entities, federal, state and county agencies, as well
as the local community, in managing the development of the North Kona water system for the benefit
of the community while collectively working to protect the Keauhou Aquifer as a public trust resource.
Mr. William Tam, Water Commission Director, addressed designating all of Hawai‘i as a water
management area by warning against letting isolated conflicts drive designation. He states: “In areas
not under stress, you don’t need to permit everything right now because of a conflict. There’s always
the danger of the tail wagging the dog, of using a water conflict to get the zoning.”” It would appear to
the Water Board that this particular petition could become an isolated conflict and designation would
not be necessary to address the concerns of the NPS.

We propose to continue to work with the Commission, NPS and community stakeholders in
making sound decisions that will be in the best interests of the community, county, and state, as well as
help keep our natural public trust resources protected. We would not support a decision to designate
the Keauhou Aquifer System, and therefore request again that you deny the petition.

Sincerely,
Water Bgh hairman

c: Honorable William P. Kenoi, Mayor, | di‘i County
Honorable David Ige, Governor-Elect e State of Hawai‘i
Hawai‘i County Council Chairperson,\{_Y6shimoto
Hawai‘i County Council Chairperson-Elect, Dru Kanuha
Hawai‘i County Council members (elect)

Senator Josh Green

Senator Mazie Hirono

Senator Lorraine Inouye

Senator Gilbert Kahele

Senator Russell Ruderman

Senator Brian Schatz

Representative Richard Creagan

Representative Tulsi Gabbard

Representative Nicole Lowen

Representative Mark Nakashima

Representative Richard Onishi

Representative Joy San Buenaventura

Representative Mark Takai
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Preface

In response to the September 13, 2013 petition filed by the Kaloko-Honokdhau
National Historical Park to designate the Keauhou Aquifer System as a
Groundwater Management Area, four professionals prepared summaries of their
ongoing work in the region.

The findings of these studies come to a consistent conclusion: no evidence
collected to date indicates that withdrawals of groundwater resources from the
high-level and basal aquifers in the northern section of the Keauhou Aquifer
System have negatively impacted basal groundwater, the ponds, and the
nearshore marine waters.

This document summarizes their decades of work in and around the Keauhou
Aquifer System area. These collective scientific investigations and research
address the issues from several perspectives: looking at the area’s quantity and
quality of water in the subsurface, in anchialine pools, in fish ponds and in the
nearshore marine environment. This document contains all four reports.

The reports are presented to the Kona Water Roundtable, a cooperative
assembly of government representatives, professionals, landowners, consultants
and others who share an interest and concern for the condition of the aquifer.
The Roundtable is a venue to share information. The reports provide a
comprehensive look at respective findings and conclusions of their ongoing
research.

Following are highlights of their respective findings. This is followed by a map
of the region, Executive Summaries of each report and each of the full reports.



Summary of Findings:

Steve Bowles, Groundwater Geologist

“Cumulative hydro-geologic data and
field observations of the Keauhou Aquifer
System obtained during the past half
century support the conclusion that
declaration of the Keauhou Aquifer
System is not necessary at this time.”

“The discovery of high-level ground-
water by Kamehameha Schools/KSBE in
1990 set the precedent for the
subsequent development of high level
ground-water by the DWS and others.”

“The high level ground-water system is
complex with various water levels and
has numerous compartments. Large
quantities of high level ground-water in
the south sector remain undeveloped.”

“Sustainable yield assumptions based
upon only a basal lens inaccurately
describe the complexity of ground-water
occurrence in the Keauhou Aquifer
System. The recharge estimates by the
USGS further reduce the present accuracy
of sustainable yield estimates.”

Steve Dollar PhD, Coastal Zone Specialist

“Repetitive analyses of water chemistry
in the two large fishponds in KAHO reveal
no negative impacts were detected in
nutrient dynamics over the last 12 years.
In fact, time-course data indicate a
potential reversal of pond metabolism
toward a less senescent (biological aging)
stage.”

“Based on the results, it appears that the
existing development upslope of KAHO is
not causing detectable input of nutrient
subsidies, or reduction in groundwater
flux to the ponds.”

Tom Nance, PE, Hydrologist

“High level pumpage began in 1994 and
is now at about 4.0 to 4.5 MGD ... The
TNWRE monitoring data (of continuous
water level recording in the Kamakana
well and time series salinity profiles in
three others in the immediate vicinity of
the National Park) establish that no
impact to basal groundwater as a result
of high level groundwater pumpage has
been identified to date.”

“The discovery of fresh water under
artesian pressure at depth below the
basal lens in the Kedpi and Kamakana
deep monitor wells suggest that some or
possibly even most of the high level
groundwater actually flows beneath the
nominally downgradient basal lens
rather than into it. If discharge of high
level groundwater into the basal lens is
only occurring in limited amounts, then
foreseeable future increases in pumpage
of high level groundwater will have little
or no impact on the basal lens.”

Richard Brock PhD,
Aguatic Resource Specialist

“Despite the fluctuations in
concentrations of some nutrients in
anchialine pools, there is no evidence of
decline to pond biota connected to
changes in water quality.”

“In the Ocean: No evidence of increased
nutrients due to development when
compared to adjacent control areas.”

“On Land: Transitory increases seen in
anchialine pools but the signature is lost
at the shoreline. No decline found in the
pond biota connected to changes in water

quality."
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Steve Bowles

Groundwater Geologist
Findings and Conclusions

Cumulative hydrogeologic data and field observations of the Keauhou Aquifer System (KAS)
obtained during the past half century support the conclusion that declaration of the Keauhou
Aquifer System (KAS) is not necessary at this time. The KAS as a whole is underdeveloped at this
date.

Early work in preparing estimates of sustainable yield is inadequate. Many of the descriptions of
the hydrogeology have oversimplified the actual occurrence of the local ground-water. Further
deep core drilling is needed to better under-stand the geologic elements which make up the
working components of the KAS. A comprehensive water resource management plan must also be
prepared and modified as knowledge through exploration continues.

Findings:
Our work, covering 40 years of investigation, has led us to create the findings listed in the first
four items below.

1) The Keauhou Aquifer System consists of four basic units:

a) North sector - high level and basal
b) South sector - high level and basal

2) Likely causes of high level ground-water occurrence:
a) Fault scarps covered by younger lavas
b) Trachyte lava flows
¢) Combinations ofaandb

3) Multiple water levels in the high level aquifer region of KAS indicate a complex of aquifer
compartments.

4) Cold water shoreline basal springs between Keahole Point and Kaiwi Point result from:

a) Deep ocean temperature intrusion
b) Highly permeable shallow lavas
c¢) Tide fluctuations and their efficiency
The bullet points listed below best describe the present operating status of the KAS.

e The management programs of well spacing and pumping at the Huehue Ranch and
Kohanaiki well fields have had no significant direct impact on the basal lens quality at the
shoreline.

e The high level well pumping has had no direct impact on the basal lens in the north sector
to date.

¢ Over pumping of the Kahaluu shaft and the Kahaluu wells in the south sector has resulted
in dynamic salt water encroachment which is reversible when pumping is reduced.

e Water development in the north sector does not impact the south sector ground-water
flow or quality. Efforts to provide a model simulation of the entire KAS are futile.

e The specific migration of high level ground-water flow to the ocean is not yet defined.
Evidence from the Kamakana Bore (well 3959-01) and from well 3858-01, (thick, dense
lavas, combined with artesian flow) provides some explanation (see Tom Nance
presentation). Similar evidence is also found in the Huehue wells and in wells on the north
slope of Hualalai.



e The high level ground-water system is complex with various water levels and has
numerous compartments. Large quantities of high level ground-water in the south sector
remain undeveloped.

e Sustainable yield assumptions based upon only a basal lens inaccurately describe the
complexity of ground-water occurrence in the Keauhou Aquifer System. The recharge
estimates by the USGS (J.A. Engott 2013) further reduce the present accuracy of
sustainable yield estimates. The actual sustainable yield most probably lies between the
two estimates.

e [tisimportant to note that all pumped water is either discharged to the atmosphere by

o evapo-transpiration;

o infiltration from irrigation; or

o shallow disposal of storm water and wastewater.
There is no discharge or runoff directly to sea in the north sector. Some extreme storm runoff does
occur in the south sector.

Tom Nance, PE

Hydrologist/Water Resource Engineer
Findings and Conclusions

Using monitoring data of North Kona groundwater that TNWRE has compiled, this report
addresses whether or not impacts to basal groundwater have occurred as a result of pumping the
six high level groundwater wells located above Mamalahoa Highway from Kalaoa to Waiaha. High
level pumpage began in 1994 and is now at about 4.0 to 4.5 MGD (Figures 2 and 3 in the report).

The TNWRE monitoring data that addresses this question consists of continuous water level
recording in the Kamakana well and time series salinity profiles in the Kamakana, Kaloko-2, Ooma
Mauka, and Ooma Makai wells. The report presents and evaluates this data. The water levels at
Kamakana and the salinity profiles at all four wells establish that no impact to basal groundwater
as a result of high level groundwater pumpage has been identified to date.

A key unresolved issue is whether or not the high level groundwater actually drains into the
nominally downgradient basal lens in the area between Keahole Point and Kailua Town. Evidence
gathered to date suggests that at least some, if not most, of the high level groundwater actually
flows at depth beneath the basal lens to discharge into the marine environment offshore.

The anomalous characteristics of the basal lens suggest this: very low water levels relative to the
actual ocean level; very high salinity; temperatures significantly lower than the high level
groundwater; and increasing salinity in wells under modest pumping rates.

The more compelling evidence is provided by the discovery of fresh water under artesian
pressure at depth below the basal lens in the Keopu and Kamakana deep monitor wells. If leakage
of high level groundwater into the basal lens is limited or only occurring in modest amounts, then
foreseeable future increases in pumpage of high level groundwater will have little or no impact on
the basal lens.

With this unresolved issue, monitoring for potential impacts to basal groundwater going forward
should be continued and even expanded. This expansion should include deepening the Kaloko-2
well so that possible changes to the thickness of the basal lens at this location can be tracked.
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Dr Steve Dollar, Ph.D.

Coastal Zone & Coral Reef Specialist
Findings and Conclusions

This report has been prepared in response to a petition by the National Park Service (NPS) to the
State Commission on Water Resource Management to designate the Keauhou Aquifer as a
Groundwater Management Area. The petition asserts that present or planned future use of
groundwater from the Keauhou Aquifer will reduce the flow of basal groundwater through Kaloko
Honokohau (KAHO) National Historical Park, thereby causing harm to KAHO's anchialine ponds
and its nearshore marine environment.

This report summarizes data collected by Marine Research Consultants, Inc. during four field
surveys between 2000-2012 for the purpose of evaluating the composition of waters within two
large fishponds within KAHO(Aimakapa and Kaloko) and the coastal ocean offshore of these
fishponds, with particular emphasis on evaluating the contribution and fate of groundwater input.

In the earlier studies (2000, 2007) Aimakapa Pond exhibited little vertical and horizontal
stratification, appearing as a uniformly well-mixed system with long residence time. These
conditions were characterized by near complete uptake of all inorganic nutrients entering the
ponds through groundwater flux, and elevated values of organic nutrients that are the product of
decomposition of organic material. This condition indicated the pond was progressing toward a
terminal successional stage where the pond becomes a sediment-filled wetland. More recent
studies in 2012 reveal consistent input of groundwater along the landward shoreline of the pond,
resulting in steep gradients of salinity and inorganic nutrients found in groundwater. These
results suggest that there has not been a detectable decrease in basal groundwater to the ponds;
in fact the opposite appears to be the case. While the differences in groundwater dynamics within
the ponds over the 12-year interval of studies may reflect the relationship between sampling and
tidal state, results of these studies indicate that at a minimum the fishponds are not in a cycle of
uninterrupted progression toward a more senescent state.

Scaling nutrients concentrations to salinity indicate that there are no nutrient subsidies to the
ponds from sources other than naturally occurring groundwater. None of the data scaling
inorganic nutrients to salinity within the ponds or nearshore ocean indicate substantial nutrient
subsidies to groundwater that could be a result of human activities in upland areas. These results
indicate that under the present scenario, the existing development upslope of KAHO is not causing
detectable input of nutrient subsidies, or reduction in groundwater flux to the ponds. Rather,
recent conditions in the ponds appear to represent a more open system with respect to hydraulic
and nutrient fluxes.

In a companion report TNWRE found no impacts to basal groundwater have been identified to
date as a result of high level groundwater pumpage. While it is not resolved whether high level
groundwater actually drains into the nominally downgradient basal lens, evidence gathered to
date suggests that at least some, if not most, of the high level groundwater actually flows at depth
beneath the basal lens to discharge into the marine environment offshore. If leakage of high level
groundwater into the basal lens is limited to the modest amounts that evidence collected to date
suggests, then the foreseeable future increases in pumpage of high level groundwater will have
little or no impact on the basal lens.



If indeed pumping of high level groundwater has minimal effects on basal groundwater, then it is
clear that pumping high level groundwater will also have no effect on nearshore processes
influenced by basal groundwater. The results summarized in this report correspond to such a
conclusion, as no negative impacts were detected in nutrient dynamics of the KAHO fishponds

over the last 12 years.
Dr Richard Brock, Ph.D.

Aquatic Resource Specialist
Findings and Conclusions

As part of the permitting process allowing the Kohanaiki development to occur, the County of
Hawai'i imposed a requirement for a water quality monitoring program to insure that the quality
of the ground and nearshore marine waters are not degraded as the development proceeds.

This monitoring program was reviewed by federal and approved by state and county agencies.
The methods follow the Hawai'i State Department of Health (DOH) Regional water quality
monitoring protocols. Sampling is carried out six times a year during dry periods as well as
following high rainfall events where the “trigger” initiating sampling is 1.5 inches or more of
rainfall falling within a 24-hour period. In each survey between 105 to 110 samples are collected.

Samples are collected from the ocean, in brackish anchialine ponds present on the project site and
from wells present in the project area. Ocean samples are collected fronting the project site as well
as at control sites. Sampling commenced in 2005 and up to present there have been 57 monitoring
surveys collecting and reporting on 5,683 samples making this monitoring program the most
stringent of all such non-potable monitoring programs in West Hawai'i.

Findings:

1. Non-compliance with state water quality standards among parameters measured in the
ocean occurs on a coast-wide basis and is not differentially greater at sample sites fronting
the Kohanaiki development. Indeed, highest parameter means are found at control
locations which is related to greater groundwater flow at those locations.

2. In natural undisturbed West Hawai'i environments, nutrient concentrations (which is what
we measure) in the seaward flowing coastal groundwater vary tremendously through both
time and space. At some locations concentrations are naturally elevated and at others they
are low, but all of them have high variability in concentrations through time. However as
groundwater approaches the ocean these high concentrations decrease tremendously
primarily due to dilution.

3. With development the same facts hold but coastal development will usually cause
increases in some nutrient concentrations and these are seen at sample points makai of the
development (primarily in anchialine pools) but again the signature continues to be lost at
the shoreline. Increases in concentrations are transitory and are usually seen during the
period of golf course turf establishment and once completed, concentrations decrease.
Despite the fluctuations in concentrations of some nutrients in anchialine pools, there is no
evidence of decline to pond biota connected to changes in water quality. This is due to: (1)
these increases are usually less than the concentrations found at some completely
undisturbed sites, (2) the anchialine biota have evolved in a system with this high natural
variability in concentrations and are completely insensitive to it and (3) if a nutrient is in
excess, adding more will not have an impact at the concentrations measured in this study.
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Keauhou Aquifer System

Summary of Hydrogeology Findings

A rarely observed event: High-level ground-water entering an uncased well bore in the uplands
of Palani Ranch, Island of Hawai‘i. The water level was found to stand at about 95 feet above sea
tevel and penetrated a high-level compartment of the Keauhou Aquifer System.

By Stephen P. Bowles and Waimea Water Services
July, 2014






Keauhou Aquifer System:
Hydrogeology Findings
By S.P. Bowles and Waimea Water Services
A Summary

EXECUTIVE SUMMARY

Cumulative hydrogeologic data and field observations of the Keauhou Aquifer
System (KAS) obtained during the past half century support the conclusion that
declaration of the Keauhou Aquifer System (KAS) is not necessary at this time.
The KAS as a whole is underdeveloped at this date.

Early work in preparing estimates of sustainable yield is inadequate. Many of
the descriptions of the hydrogeology have oversimplified the actual occurrence
of the local ground-water. Further deep core drilling is needed to better under-
stand the geologic elements which make up the working components of the
KAS. A comprehensive water resource management plan must also be prepared
and modified as knowledge through exploration continues.

Introduction

The Keauhou Aquifer System (KAS) has been the subject of numerous studies which have
resulted in a progressive accumulation of knowledge of the hydrogeology. For this review, we
have divided the KAS into north and south sectors for convenience of discussion.

The first drilled well (1944) for exploration was built on Hualalai road and produced brackish
water to supplement the water supply from Waiaha spring. During the 1950s and early 60s
construction of Kahaluu wells began in the south sector and the brackish well at Kealakehe
clementary school in the north sector. These wells led to the construction of the Kahaluu Shaft
and an exploration well at Kalaoa (Kona Palisades).

The KAS can best be described by recognizing two distinct geologic compositions, which
result in a complex hydro-geologic ground-water occurrence (see attached maps). Mauna Loa
lavas are generally thin bedded with numerous clinker formations and dominate the southern
sector. The northern half of KAS is dominated by shallow thin bedded lavas which overlay
massive trachyte flows of the Hualalai volcano.

The geology is further complicated by evidence of major slumpage of the slopes of Mauna Loa
and possibly Hualalai volcanos (J. G. Moore, et al. JGU 1989).

Northern Sector

The emphasis for this review is with the northern sector, as water from the shallow basal lens
provides the majority of the visible shoreline discharge. Initial knowledge of this sector,
beginning with the brackish wells mentioned above, was assumed to be dominated by the basal
lens where fresher waters float on salt water. The earliest (about 1990) estimate of sustainable



yield for KAS by Mink and Lau was based on the assumption that ground-waters of the KAS
occur only as a basal lens.

NELHA Injection Well study (1)

In conjunction with a request by the Natural Energy Lab at Keahole Point (1970°s), John F.
Mink and S. P. Bowles prepared a manuscript report which included data from the DLNR well
to Kona Palisades (well # 4360-01). The well was slightly brackish and clearly tapped only the
thin brackish lens.

TSA Golf Course Wells (2)

S. P. Bowles was contracted to evaluate the hydrology and develop two wells for the proposed
TSA Golf course located adjacent to Hinalani Drive (wells # 4160-01, 4160-02). These wells each
proved to be high yielding and brackish (chlorides @ 1000 milligrams per liter). Tide records of
ocean and well levels in 4160-02 (note: mislabeled in graph) presented below were subsequently
measured by Glenn Bauer of the Commission on Water Resource Management (CWRM).
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Kukio Resort-Huehue Ranch Well Field (3)

Drilling of water wells at about elevation 1600” for the Kukio Resort began in 1989 with HR -
1 (4559-01) which struck the basal lens with a water level at about elevation +8’. The first
water pumped contained hydrogen sulfide and more detailed chemistry showed the water to be
hydrothermally altered, indicating the presence of at least gas emanating from the deep
magma. The total dissolved solids exceeded the secondary standards for drinking water
(appendix 1). As the well field drilling progressed, the HR wells (4459-01, 4558-01, and
4459-02) all found similar water and penetrated thick, dense trachyte lava flows.

At a depth of 1360°, HR 3 struck a particularly thick, dense formation. A sample was dated

by the Hawaii Volcanos Observatory and found to have an age of about 100,000 years bp
(before present).

DENSE TRACHYTE BASALT

POROUS OLIVINE BASALT

Trachyte sample statistics including ages of various sources including the wells in the Northern
sector of KAS.



Table 1. Water Well Localitics Intersecling Trachyte, Hunlalai Volcano

Locality Lab Number Well Number | Depth (m) Samplc Interval
Huchue Ranch #1 MH84-190 4559-01 265-372 ~326
Huehue Ranch #3 11R3-1373 4508-01 315-440 418
Huehue Ranch #5 HR-5 4558-02 236-462 337-353

Kalaoa 4358-0 4358-0! 509-512 509-512

Kohanaiki #2 2 4458-02 432-484 457-460
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Excerpt from:

Cousens, B.L., D. A. Clague and W.D. Sharp, 2003 Chronology, Chemistry, and Origins of Trachytes from Hualalai

Volcano, Hawaii. Geochemistry Geophysics Geosystems 4(9):1-27.

Subsequent development of these wells (which were spaced approximately 1000° apart) was
placed into production with a combined estimated sustainable rate of 1.96 mgd (million gallons
daily). In 2006, a major pumping test was conducted to stress the aquifer to determine how
sensitive the basal lens was to pumping (appendix 1). Based on this data, the estimated sustain-
able pumping rate was raised to 2.5 mgd. The average pumpage from these wells today is 1.38

mgd.




Keahole to Kailua Development Plan

The original success of Kukio-Huehue well field continued to support the assumption that
fresh basal ground-water could only be found by drilling wells above elevation 1500°. As
presenter of the hydrogeology for the Keahole-to-Kailua (K-to- K) Development Plan of the
county of Hawaii, S. P. Bowles recommended that potable water development for this area be
developed first in the higher elevations and further, that when this pumpage reached a high
point of production, that water must be imported from the south sector of the KAS.

e

ATER RESOURCE L . . R e o Vg
DEVELOPMENT ZONE e et oy [EARER Y PN e P
BETWEEN 1000 & 1800} .. P Ieeiios A \ " |POSSIBLE NEW | /=%
ELEVATION R N e i o] WATER MAIN TOJ)

SR X N TR I R IR L W 0 5 es ;5, IMPORT WATER E%

R --‘@“-— % =
T - A
.. s o~
. - g - 1

) /
(D
g L]
LY et 3
ot v
s 2
_‘pu
MIAZND
[ L
(o] Pecoednd Resonch
2] Bxiemg Boostor Girticn
e Reccoes Besesar Clrtios
4 Ve
_‘ . R Amo“APLI.AN _..._..;..."“?’"...;...
Lo \—m-v-vn- ¢ m
© TEE
R TP oo € shos E00084 by W30 3 W ot Sovvimt

KSBE High Level Discovery (South Sector) (%)

In the meantime, in the south sector of KAS, Kamehameha Schools/Bishop Estate (KSBE)
drilled a deep well from elevation 1618’. Water was struck and found to stand at elevation
+278’ above sea level. Following the advice of S.P. Bowles, the first well was drilled to sea
level and water was found to saturate the rock to sea level indicating a very large compartment

of high level ground-water. This marked the discovery of the major high level ground-waters
in the KAS.

Kalaoa-Honokohau Wells—-DWS DLNR (5)

Following the strategy presented in the K-to-K Plan, the Department of Water Supply (DWS),
in conjunction with the State Department of Land and Natural Resources, developed 2 wells
(well 4358-01, well 4258-03). The average pumpage from these wells in 2013 was 0.89 mgd.
Adding north sector wells, #4158-02 and #4057-01, brought the total to 3.67 mgd.



According to information obtained during construction, it was determined that the wells
penetrated several dense strata with the water level rising with increasing depth.

This is further substantiated by Glenn Bauer who stated in his 2003 report, “Even though the
DWS’ Kalaoa Well (4358-01) had a measured water level at 237.5x ft., msl in 1990, the
bottom elevation is 57 fi., msl. When the DWS’ Hualalai Well (4258-03) was drilled 1.5
miles south of Kalaoa Well, the initial water level was 191+ fi., msl when the bottom elevation
of the well was —43 fi., msl. Afier an initial aquifer test was performed, the well was deepened
99 ft. to —142 fi., msl. As a result, the water level in the well rose to 293+ fi., msl. Deepening
this well provides implications for ground-water flow in the high-level water body.” (Bauer,
2003, A Study of the Ground-Water Conditions in North and South Kona and South Kohala
Districts Island of Hawaii, 1991-2002).

KSBE, Kukio, Palamanui Hydrologic Budget

KSBE and Kukio Resorts contracted Waimea Water Services to conduct a hydrogeology of the
north Hualalai Volcano. In addition, Palamanui had requested a study for their land use appli-
cation. A portion of the hydrologic budget within the KAS north sector ( units 5, 9, 10, 12,
13, 14, 15 and 16) from that study (see map) is presented is presented below. It was estimated
from that study that the high level aquifer compartments receive recharge of about 10.7 mgd
and the thin basal lens receives about 11.7 mgd. There is no direct runoff to the sea and the
evapotranspiration is accounted for prior to estimating recharge.

Average Recharga With Fog
Zone Recharge
{(Mgaliyear) (MGD)
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Ooma Test Well (6)

An exploration well (4262-01M) was drilled on the land of Ooma, makai of Queen
Kaahumanu Highway, to explore the ground-water on that parcel. This well was the first to
penetrate deep below sea level and led to a major discovery of decreasing temperature with
depth with an increase in salinity.
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Previous thermal infrared studies of near shore ocean water had indicated numerous plumes of
spring discharge which were assumed to discharge cold freshwater (W.A. Fischer, et al, HA-
218, 1966). The Ooma data and test results provided an alternative explanation of shallow,
cold water discharge of very brackish ground-water springs.

Kealakehe Wastewater Treatment Plant & Kona Kai Marina (7)

Waimea Water Services was contracted to evaluate the impact of the treated wastewater
discharge mauka of Queen Kaahumanu Highway. There had been implications that the
wastewater was causing an algae bloom in Honokohau Harbor. Water samples were collected
from spring orifice points around the edge of the man-made harbor as well as in the outgoing



channel. Samples were also collected from the finished treated water within the WWTP.
Summaries of data are contained in appendix 2.

Harbor water samples were collected for the purpose of detecting evidence of contaminants
from the wastewater discharge pit of the Kealakche WWTP located adjacent to the County
Police Station. There was no conclusive evidence of the injected wastewater found in any of
the samples. A water level contour map (below) was prepared in conjunction with the marina
proposal which shows the anticipated direction of ground-water flow into Honokohau Harbor.
Subsequent studies, using refined analytical techniques, detected evidence of the injected
effluent reaching the harbor (Hunt 2008).
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The original plan for Kealakehe WWTP called for an injection well to be drilled to discharge
the treated effluent. Dye had been injected via a test well into the water table and was never
seen to discharge. As part of the study mentioned in the following paragraph, it was
determined that the dye never left the bore hole.

Regardless, the tidal and temperature evidence was well documented and important in under-
standing the impact of the highly permeable lavas of the shallow basal aquifer.

Kona Kai Ola Marina (KKOM) was proposed as an expansion of Honokohau Harbor. A series
of shallow bore holes were drilled along the alignment of expansion and monitored for geology
and hydrologic data. The primary purpose was to evaluate changes which might result from
developing the marina and to better understand how the local ground-water was responding to
tide changes. Tide changes were recorded and sample graphs are included below.

9 Loweis and Tide Monitosing Wl Levels andd Tids Elevation

Honokohau Wells 2 and 2A were constructed to further study the geology and hydrology as
part of the KKOM project to provide a basis of water quality responses to change. The wells
were built in two distinct vertical sections. An olivine basalt beach sand was struck at a depth
of 80-90 feet which continued to fill the bore. The well was sampled and cased off. A second
bore was made adjacent to the first bore. The sand was cased off with the new bore drilled
deeper. The results of that sampling are shown below.
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As stated earlier, the evidence of cold water discharge between Keahole and Kaiwi Points
accompanied by very high tidal efficiency in well water levels are likely caused by proximity
to deep ocean water circulation inland.



The ocean bathymetry is shown in the following maps (note the North Kona Slump and Alika
Slides).

From B.W. Eakins, et, al., 2003, Modified by WWS, 2014



Bathymetry from W.W Chadwick,Jr, et al, 1994. Notes by WWS, 2014
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Palani Ranch Well (8)

In support of the proposed business park of the Lanihau Corporation mauka of Honokohau
Harbor, a major well was built (well #4158-03) in the uplands of Palani Ranch. The well is
being placed into service with the Department of Water Supply. The water level was found to
stand at about 95 feet above sea level and penetrated a high-level compartment of the KAS.

Ground-water under pressure entered the uncased well bore at a depth of about 1438 feet.
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A long term pump test indicated that a discharge boundary was struck after 360 minutes and
drawdown was calculated to sustain the pumping yield of 1,200 gallons per minute for 16
hours per day.

Kohanaiki (The Shores at Kohaniki) (%)

The Kohanaiki resort is located just north of the Kaloko - Honokohau National Historical Park
complex. Waimea Water Services was contracted to design, build and operate a water source
for the purpose of providing brackish water irrigation to the project.

The ground-water study was based on two existing water sampling wells and a number of
anchialine ponds. Time of day water level measurements were made to observe ground-water
flow direction.
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Groundwater Flow at Low Tide (2:00 PM, 1/9/07)

Construction water supply consisted of water furnished from an onsite brackish well for dust
control and freshwater imported from the DWS potable system. Based on the initial supply,
the gradient of the water table, water quality from the observation wells, and proposed
irrigation water demand, WWS derived a hydrologic cycle projection for planning purposes.
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Based on the information from the Ooma test well and recognizing the very thin brackish lens
(10’ +/- in thickness), a well field and reverse osmosis desalting plant were constructed to
develop and deliver a finished brackish water source of 1.5 mgd capacity.

Brackish source wells were all built and cased to about elevation -10° to -12°. Well capacity
was controlled to produce at a rate of about 200 gallons per minute (gpm). Well spacing was
designed at about 400 feet between wells to prevent undue stress on the basal lens and to
provide extra well capacity to allow some rest periods should there be signs of salt water
encroachment.

In order to meet requests from the Kaloko - Honokohau National Historic Park (KHNHP) and
to provide for careful management of the ground-water resources, in addition to eight supply
wells, eight additional observation wells were built. All of the wells and sample sites have
been sampled for water quality since pumping began in 2008.

Well Locations at Kohanaiki
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The salt concentrate discharge from the RO plant is injected by gravity at a rate of about 450
gallons per minute (gpm) to about elevation -100 feet via a specially designed well.

To determine the potential impacts of the well field pumping and the injection well, sampling
is performed monthly at the following wells:

e Monitoring Well 300A (4162-005)
e Monitoring Well 300B (4162-006)
e Monitoring Well 300C (4162-007)
e Monitoring Well 400 (4162-004)
e Deep Monitoring Well 401 (4161-011)
e Monitoring Well 402 (4161-012)
e Monitoring Well 201 (4161-010)
e Monitoring Well 200 (4262-003)

A deep monitor well was constructed to elevation -114 feet to observe any changes within the
basal lens which might be influence by the pumping or the injection of concentrate. The data
from this well is summarized in the graphs below.
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The top 10’ of the basal lens will is sensitive to the application of water applied on the land
surface within the resort area. A freshening of the lens may occur when water of lower salinity
is applied in over-irrigation. It is noted that MW400 of the observation wells (4162-004)
detected fresh water leaking from a faulty valve.
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Keopu-Doutor Coffee (10)

The well bore for the Keopu project penetrated stream gravels at a depth of 960°.
Subsequently, the gravels were determined by David Clague of Hawaii Volcano Observatory
to consist of weathered trachyte from Hualalai volcano. The final water level was found to
stand at elevation +47 feet.

Located at elevation 1445 feet, just makai of Mamalahoa Highway, the Doutor Coffee well
also taps high-level groundwater standing at +43° near the Keopu project.

Boundary of Northern and Southern Sectors of the Keauhou Aquifer System

Wells 3957-01 and 3957-05 mark the approximate location WWS has used to demark the
approximated boundary of the extreme Hualalai trachyte lava influence on the high—level
portion of KAS and the likely boundary of the Alika slides of Mauna Loa. This is not
conclusive but is used to better describe some of the reasons for increasing water levels
evidenced during well construction during drilling along with actual recovery of trachyte

cuttings. It is a convenient point of separation between the northern and southern sectors of
KAS.

Kahaluu Wells, Shaft and Golf Course Wells (11)

Waimea Water Services has conducted a variety of studies in this complex. Efforts were been
made to improve the water quality by back filling of the golf course brackish wells in addition
to photographic investigations of Kahaluu wells.

The high volume of ground-water flow, with a low basal head of about 4’ to 5° above mean sea
level, has led to a concentration of development for potable water. This pumping
concentration has resulted in a dynamic increase in salinity. As shaft pumpage was reduced,
the salinity in the produced water has improved.

Exploration well 3657-02, while located significantly inland and north from the producing
wells, was found to be slightly brackish with a chloride salinity 400 milligrams per liter. There
has been no explanation for such a salinity as the well is located inland of the producing wells.
Evidence from this well may imply that the influence of the high level confining geologic
structures created locally reduced flows in the basal lens.

KSBE Well Field 4

As mentioned earlier, the KSBE well field is located at the site of the first discovery of the
high level ground-water aquifers in the Keauhou Aquifer system. In addition to the initial
work by WWS, Tom Nance has conducted a number of well field studies.

As of this date there has been no conclusive evidence as to the geologic impediments creating
the high level aquifers. S.P. Bowles speculates that the cause is most likely the influence of
faulting as well as the confinement of the trachyte lavas as found primarily in the north sector
and, particularly where lavas have flowed over fault scarps.
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Major coastal land slumpage has been discovered, namely, Alika 1 and Alika 2 slides and the
North Kona Slump.
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From J.G. Moore, et al, 1989, Notes by WWS 2014

A major fault, located inland of Kealakekua Bay, has been covered by younger lavas from
Mauna Loa. Well 2753-03, located mauka of the fault scarp, taps high level ground-water. En
echelon faulting, similar to the land surface west of Kilauea volcano, may also occur along the
coast line to the north of Kealakekua Bay all the way to Kaloko.
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Aquifer System South Boundary (see maps)

It appears that the south boundary of the KAS is arbitrary. There does not seem to be any
outstanding hydro-geologic reason for the boundary line. Wells 3255-01 and 3255-02 are
drilled into the high level aquifers with water levels exceeding 400 feet above sea level near
the boundary line but there is no significant change in the subsurface geology, such as a
mauka-makai rift zone to demark a boundary.

Hokulia-Halekii Well Complex (12)

Although these projects are located outside the KAS, they are important in defining the
boundary between the high-level and basal aquifers. Irrigation wells, 3056-01 and 3156-01
have basal water levels 1.3° and 4.0’ respectively. Well 3155-03, located about 2300 feet
inland, or mauka, has a water level of +51° and produces fresh water (chlorides of 15 mg/l).
The boundary between high-level and basal lens lies between these wells and appears to be the
result of younger lavas flowing over a fault scarp which probably acts as an aquitard.

The DWS Halekii well (3155-02) , the Kalukalu well and the upper wells of Hokukano Ranch
are all located in high level aquifer compartments with the maximum water level in well 3153-
02 exceeding 1300’ above sea level.

Findings

Our work, covering 40 years of investigation, has led us to create the findings listed in the first
four items below.

1. The Keauhou Aquifer System consists of four basic units:
a. North sector — high level and basal
b. South sector — high level and basal

2. Likely causes of high level ground-water occurrence:
a. Fault scarps covered by younger lavas
b. Trachyte lava flows
¢. Combinations of a and b

3. Multiple water levels in the high level aquifer region of KAS indicate a complex of
aquifer compartments.

4. Cold water shoreline basal springs between Keahole Point and Kaiwi Point result
Jrom:
a. Deep ocean temperature intrusion
b. Highly permeable shallow lavas
c. Tide fluctuations and their efficiency

21



The bullet points listed below best describe the present operating status of the KAS.

The management programs of well spacing and pumping at the Huehue Ranch and
Kohanaiki well fields have had no significant direct impact on the basal lens quality at
the shoreline.

The high level well pumping has had no direct impact on the basal lens in the north
sector to date.

Over pumping of the Kahaluu shaft and the Kahaluu wells in the south sector has
resulted in dynamic salt water encroachment which is reversible when pumping is
reduced.

Water development in the north sector does not impact the south sector ground-water
Sflow or quality. Efforts to provide a model simulation of the entire KAS are futile.

The specific migration of high level ground-water flow to the ocean is not yet defined,
Evidence from the Kamakana Bore (well 3959-01) and from well 3858-01, (thick, dense
lavas, combined with artesian flow) provides some explanation (see Tom Nance
presentation). Similar evidence is also found in the Huehue wells and in wells on the
north slope of Hualalai.

The high level ground-water system is complex with various water levels and has
numerous compariments. Large quantities of high level ground-water in the south
sector remain undeveloped.

Sustainable yield assumptions based upon only a basal lens inaccurately describe the
complexity of ground-water occurrence in the Keauhou Aquifer System. The recharge
estimates by the USGS (J.A. Engott 2013) further reduce the present accuracy of
sustainable yield estimates. The actual sustainable yield most probably lies between
the two estimates.

It is important to note that all pumped water is either discharged to the atmosphere by
O evapo-transpiration;
o infiltration from irrigation; or
o shallow disposal of storm water and wastewater.

There is no discharge or runoff directly to sea in the north sector. Some extreme storm
runoff does occur in the south sector.
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Appendix 1:

Huehue Well Fleld

1. Map of HR Wells 1-5
2. HR Welis 1-5 Water Chemistry Table

3. HR Wells Stress Test Report
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Summary Conclusions

The water quality (as measured by specific conductance, EC) of each well remained
stable for each of the testing sequences. Although there were some trends of
freshening showing in HR3, this data was found to be inaccurate when compared
with the operator spot sampling taken (see Appendix A).

The test sequences of HR1-HR4, utilizing only the basal lens (HR 5 on standby),
demonstrated the stability of water quality at production levels of 1.96 mgd and 2.3
mgd. Furthermore, water quality has generally remained constant in each well
since pumping began in the early 1990’s. The recent stress testing simply confirms
this long-term observation.

It is reasonable to conclude that the HR well field is capable of sustaining a pumping
rate of 2.5 mgd from the basal lens. This increase in the sustainable pumpage
estimate from 1.96 to 2.5 mgd will be adequate to meet the needs of Kukio Resorts,
as planned, including the additional demand of Maniniowale. Regardless, water
conservation is needed to maintain adequacy.

Some improvement in instrumentation on HR3 is needed to insure accuracy of the
records for long-term data collection. The SCADA system EC reporting should be
confirmed with direct sampling periodically.



Background

The Huehue Ranch began its determination of groundwater resources in 1981, with a
preliminary study by Island Resources. This survey was used to determine the location
and feasibility of deep drilling to develop water in support of a 183-lot subdivision on
mauka Huehue land.

An exploration well (HR1) was constructed at elevation 1565’ in 1984-85. Initially, the
well had a relatively low yield (150 gallons per minute) and produced a poor quality of
water (765 milligrams per liter dissolved solids). This result indicated that a treatment
plant would be needed to consider HR1 as a potable source. However, this venture
proved the feasibility of developing basal groundwater as a supply for the proposed
development.

Based upon this success, Huehue Ranch determined that it was also possible to develop
its makai land near the shore at Kukio. In 1986, plans were made for a resort
development at Kukio, assisted by water resource studies indicating brackish water could
be developed to supply golf course irrigation. Water demands for the mauka and makai
projects were estimated at 1.52 mgd (million gallons daily) for brackish irrigation and
1.96 mgd for the combined potable supply.

In 1988, HR1 was successfully deepened to increase its yield to 350 gpm. Following this
improvement, the properties were sold, leading to a planned expansion of the HR well
field beginning with HR2. Meanwhile, brackish water was developed makai via the
construction of the KI wells 1-3 in 1990 and 1991. Upon completion of HRS, the
properties were split, with the mauka land acquired by Makalei and the makai portion
bought by Kukio Resorts, LLC. However, the financial collapse of Makalei’s owner led
to limited use of the HR well field, solely supplying a remaining golf course.

With the eventual purchase of the HR well field by Kukio Resorts, LL.C., plans were laid
to install a connecting pipeline down the mountain. The pipeline was to link the HR
wells to a treatment plant providing potable water to the Kukio Resort. This strategy was
formed to meet increased water demand, following the addition of the Maniniowale
lands, which introduced a need above original potable estimate.

Recently, an additional potable supply of 0.5 mgd is needed. Kukio Resorts, LLC has
continued to explore supply options to supply this increased demand. Kukio has debated
the use of the concentrate reject water from the treatment plant to stretch the brackish
irrigation supply. Increased pumping capacity of each HR well has been taken into
serious consideration.

It has long been established that wells HR1-4 tap the basal lens, where fresh water floats
on underlying salt water. This raises questions regarding the aquifer’s long-term
sustainable yield and its ability to maintain the quality of water produced from the basal
lens. HR5’s capabilities are considered individually, as it makes use of a separate
resource, isolated from the salt water. It obtains water from within the rift zone of
Hualalai volcano, where water is confined in dike compartments. Regardless, the quality



of each HR well has been altered by the hydrothermal activity within Hualalai, thus
creating a necessity for softening to produce high quality drinking water.

In order to insure a long term adequacy of water supply, Kukio Resorts, LLC, decided to
conduct a test of the HR well field under several different pumping combinations to
explore the sensitivity of the basal aquifer to pumping stress.

Stress Testing: Basal and High Level Aquifers

The HR wells are spaced along a contour elevation of between 1550’ and 1600’ as shown
in Figure 1. The wells HR2-HR5 have a nominal installed pump capacity of 570 gpm,
each with slight differences in actual rate. These variances depend on depth of setting,
pump condition, et cetera. Well HR1 has a nominal 350 gpm capacity due to a smaller
diameter casing.

An initial round of stress testing involved HR1-HR4, to study the response of the basal
aquifer. HRS, being in a dike-confined unit, was excluded. The basal wells were
pumped concurrently for 16 hours each day, over a five-day period.

A second round of testing included the same wells, for an increased pump period (20
hours per day). This test was carried out to further stress the basal aquifer and to observe
any degradation in water quality.

A final round of testing included wells HR1, 3, 4 and 5, each pumped for 20 hours per
day for five days. HR2, being the southern most well, is closest to a nearby well on the
lands of Kau. It was excluded to remove possible the influence by neighboring pumpage.
This third test was performed not only to show an increase in the total yield by sustained
pumping, but also to observe whether HRS had a negative influence on nearby HR3.

The tests were monitored continuously for flow rate (GPM) and water quality as
measured by specific conductance (EC) instrumentation. This monitoring was performed
remotely via the newly completed SCADA (supervisory control and data acquisition)
system. In addition, to insure accuracy of the recorded quality data, each well was
checked via handheld conductivity instruments. It is noted that the starting EC SCADA
value for each test shows a lag in excess of 150 minutes, before reaching a quality similar
to the handheld instrument. This appears to be a consequence of the instrument
installation, possibly due to air entrainment or temperature. This spurious lag has been
ignored in the interpretation of results.

The testing was performed with a combination of wells for 16 and 20 hour days to
simulate productions of 1.96 mgd and 2.36 mgd respectively. These numbers were not
quite achieved to due slight differences in pump capacities. Also, the 16-hour test was
intended to run 5 days, but was cut short due to an electric company power failure.
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Figure 1. Well Layout for Kukio Potable System



Round 1: 16-hour test

The following figures display water quality for each well over the 5-day test period. The
first graph shows the EC (conductance) in micro-mhos/cm (aka micro-siemens) by test
day. The second graph shows pumping days superimposed in order to identify any
changes in quality for the test period. The salinity of each well is expressed as total
dissolved solids in mg/L and is calculated as 50% of the EC reading. Since the main
purpose of the stress test was to identify any increases, the readings are not converted.

Data graphs are presented in order, from the southern to northern most basal wells.
List of Subsequent Figures

HR2 - Figures 2 & 3
As can be seen, there were no identifiable increases in salinity after 200 minutes
of pumping for the duration of the test.

HR4 - Figures 4 & 5
Although the results show a baseline change in quality, the salinity reaches a
steady value after 200 minutes.

HR1 - Figures 6 & 7
Here again, a baseline shift in quality is observed, with no real change after 200
minutes of pumping.

HR3 - Figures 8 & 9
Well water shows a progressive improvement and was the freshest well from the
beginning. The data shows a 20 percent improvement in quality during the 5-day
test. However, this result is believed to be an artifact of the SCADA
instrumentation, as it contradicts the handheld operational data.



HR 2 Pump Test, 16 hr/day
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HR 4 Pump Test, 16 hr/day
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HR 1 Pump Test, 16 hr/day
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HR 3 Pump Test, 16 hr/day
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Round 2: 20-hour test

For the first round of testing, the quality performed under stress with remarkable stability.
In response, a second test was performed adding 4 hours daily to the testing period. This
20-hour test was designed to again explore the sensitivity of the basal lens, operating the

same wells for an extended period. The results are presented in the same fashion as
above.

List of Subsequent Figures

HR2 -~ Figures 10 & 11
Stable water quality was observed from this well for the duration of this round.

HR4 - Figures 12 & 13
An especially large lag time was observed, and attributed to the SCADA
instrumentation. However, the operator data showed stable water quality for this
round of testing.

HR1 - Figures 14 & 15
Water quality in the well appeared to decrease very slightly.

HR3 - Figures 16 & 17
Data collected from the SCADA system again shows freshening of the well water.
This again is in contradiction to the handheld data, which showed a minute
increase in water conductivity. The operator data is much more credible and is
used in the final interpretation of results.



HR 2 Pump Test, 20 hr/day
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HR 4 Pump Test, 20 hr/day
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HR 1 Pump Test, 20 hr/day
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HR 3 Pump Test, 20 hriday
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Round 3: 20-hour test (Part 2)

For the final round of testing, HR5 was included. Here, the basal lens would continue to
be tested, while further demonstrating the impact of pumping on water level of the HRS
compartment. These results were then compared to the performance of the water level in
a basal well. The sequence again started with the southern most well, with HR2 now in
standby mode. Note, under the standards of operation set forth by the state Department of
Health, the reliable potable supply must be provided with the largest pumping unit on
standby. In this case, any of the HR wells except HR1 can be considered as a standby
unit.

Here again the test results are presented, first sequentially and then superimposed.
List of Subsequent Figures

HR4 — Figures 18 & 19
As seen with the 16-hour tests, the quality was stable after 200 minutes for each
day of the test.

HR1 — Figures 20 & 21
HR1, both the deepest well and the lowest pumping capacity, remained stable for
the test period. It repeated its performance from the first round, with an EC of
slightly more than 1500 micro-mhos (TDS of 750 mg/L).

HR3 — Figures 22 & 23
HR3 continued to improve in quality, according to the SCADA system, despite
the increased pumping period. Here again, the operator checks independent of the
SCADA monitor showed no improvement in quality.

HRS — Figures 24 & 25
HRS5 has always produced some of the poorest quality, just slightly above that of
HRI1. The quality of the water produced remained stable, as expected, with poor
quality related to the influence of the Hualalai rift zone.



HR 4 Pump Test, 20 hriday

1600

1400

1200

1000 —- -

i ; © SCADA
oo : : e 07 @ Manual

Electrical Cond. (uMhos/cm)

0 - - = - Pt i

11/30/06 1211/06 127208 12/3/08 12/4/88 12/5106
Date

Figure 18. HR4 Conductivity vs. Pumping Day

HR 4 Pump Test, 20 hriday

@Day 1
= Day 2
Day 3
Day 4

1220

1200

0 200 400 600 800 1000 1200 1400
Time (Min)

Figure 19. HR4 Conductivity vs. Pumping Time



HR 1 Pump Test, 20 hriday
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HR 3 Pump Test, 20 hr/day
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HR § Pump Test, 20 hr/day
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Water level trends

When the mauka (upper) golf course was under construction, the brackish KI wells
provided drinking water to the Kukio development. At the time, water for the initial
irrigation was being supplied directly from HRS around the clock, to keep up with the
golf course grow-in. In addition to the periodic quality measurements, water level was
monitored with a continuous recorder. Initially, the water level stood at +23° above sea
level, and the water level records clearly show a dewatering trend. Water levels in the
basal HR1-4 wells range from elevation +5° to + 7°, as they fluctuate with time of year
and between years.

During the 20-hour test periods, water levels were again measured via the SCADA
system. To date, the recorded levels have not been calibrated to the reference datum of
mean sea level. Nonetheless, trends are evident.

List of Subsequent Figures

HR4 - Figures 26 & 27
The water level change during the test period only reflects actual well drawdown
at the start of each day, as the water level recovers immediately to its original
level once the pump is stopped. This is typical performance for an unconfined
basal lens.

HRS - Figures 28 & 29
HRS water levels behave quite differently as shown by the graphs below. Note
that there is a persistent water level drop during each pumping day, and that the
level continues to drop with consecutive each day, exhibiting a clear dewatering
effect. This drop will continue unless the recharge to the compartment equals the
pumpage, or the compartment will resume dewatering. The experience of the
cycle run during the golf course start-up period indicates that this compartment
could probably run for years without reaching a boundary. Again, HRS penetrates
a separate compartment from the other wells and it is an excellent standby unit for
that reason.



HR 4 Pump Test, 20 hriday
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HR § Pump Test, 20 hriday
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Appendix 2:

Selected Figures from the 1996 Kealakehe WWTP Report
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Kealakehe WWTP Averages
10/30/95 to 11/24/95
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Kealakehe WWTP IMP Averages
10/30/95 to 11/24/95
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Kealakehe WWTP IMP Averages
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EXECUTIVE SUMMARY

Using monitoring data of North Kona groundwater that TNWRE has compiled, this report
addresses whether or not impacts to basal groundwater have occurred as a result of pumping the six high
level groundwater wells located above Mamalahoa Highway from Kalaoa to Waiaha. High level pumpage
began in 1994 and is now at about 4.0 to 4.5 MGD (Figures 2 and 3 in the report).

The TNWRE monitoring data which address this question consists of continuous water level
recording in the Kamakana well and time series salinity profiles in the Kamakana, Kaloko-2, Ooma
Mauka, and Ooma Makai wells. The report presents and evaluates this data. Based on the water levels
at the Kamakana Well and the salinity profiles at all four wells, no impact to basal groundwater as a result
of high levei groundwater pumpage has been identified to date.

A key unresolved issue is whether or not the high level groundwater actually drains into the
nominally downgradient basal lens in the area between Keahole Point and Kailua Town. Evidence
gathered to date suggests that at least some, if not most, of the high level groundwater actually flows at
depth beneath the basal lens to discharge into the marine environment offshore. The anomalous
characteristics of the basal lens suggest this: very low water levels relative to the actual ocean level; very
high salinity, temperatures significantly lower than the high level groundwater; and increasing salinity in
wells under modest pumping rates. The more compelling evidence is provided by the discovery of fresh
water under artesian pressure at depth below the basal lens in the Keopu and Kamakana deep monitor
wells. If leakage of high level groundwater into the basal lens is limited to the modest amounts that
evidence collected to date suggests, then the foreseeable future increases in pumpage of high level
groundwater will have little or no impact on the basal lens.

With the unresolved issue of high level groundwater leaking into or passing beneath the basal
lens, monitoring for potential impacts to basal groundwater going forward should be continued and even
expanded. This expansion should include deepening the Kaloko-2 well so that possible changes to the
thickness of the basal lens at this location can be tracked.

0:_14-26 i
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INTRODUCTION

This report has been prepared in response to a petition by the National Park Service (NPS) to the
State Commission on Water Resource Management to designate the Keauhou Aquifer as a Groundwater
Management Area. The petition asserts that present or planned future use of groundwater from the
Keauhou Aquifer will reduce the flow of basal groundwater through Kaloko Honokohau (KAHO) National
Historical Park, thereby causing harm to KAHO's anchialine ponds and its nearshore marine environment.

This report contains data from monitoring and production wells as compiled by Tom Nance Water
Resource Engineering (TNWRE) to assess whether or not an impact to the basal lens has occurred due
to ongoing groundwater use. It also presents an opinion as to whether or not the present level of
monitoring can provide sufficient information to evaluate groundwater impacts as the future use of
groundwater increases over present levels.

GROUNDWATER OCCURRENCE AND USE IN THE KEAUHOU AQUIFER

Prior to 1990, it was commonly assumed that all groundwater in the Keauhou Aquifer was basal,
that is a lens of fresh and brackish water floating on saline groundwater beneath it and in dynamic
equilibrium with the ocean along the shoreline. At that time, the Hawaii County Department of Water
Supply (DWS) was operating six basal wells, all located in the southern part of the aquifer (shown in red
on Figure 1 and listed in Table 1) and was pumping about eight (8) million gallons per day (MGD).
Groundwater use by others everywhere else in the aquifer was quite modest. it amounted to pumping
brackish wells at Keauhou to supplement the supply of a treated wastewater used to irrigate the Kona
Country Club golf courses and use of saline groundwater for aquacuiture at NELHA at Keahole Point.

In 1990, first at Keauhou Well 2 (State No. 3355-01) and soon after at the Kalaoa Well (No. 4358-
01), high level groundwater was discovered. High level groundwater stands much higher above sea level
than basal groundwater. Unlike basal groundwater which is subject to increasing salinity if it is
overpumped, the subsurface geologic control which creates the high level groundwater also protects it
from salinity intrusion in response to pumping.

As shown on Figure 2, use of high level groundwater in the Keauhou Aquifer began in 1994 with
the Kalaoa Well and now includes six wells pumping between 4.0 and 4.5 MGD. All six of these wells are
in the northern part of the aquifer in the area from Kalaoa to Waiaha (their locations are shown in blue on
Figure 1). Use of high level groundwater has enabled DWS to reduce pumping its basal wells (Figure 3).
Prior to this, DWS' basal pumpage at eight or more MGD was causing salinity issues.

0_14-26
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Table 1

Pumpage by DWS Basal and High Level Wells

Well Average Annual Pumpage (MGD)
State No. Name 1990 1994 2013
Basal Wells

3557-05 Kahaluu Shaft 4.737 5614 4.234
3557-01 Kahaluu A 0.807 0.777 0.686
3557-02 Kahaluu B 0.992 1.050 0.514
3557-03 Kahaluu C 0.491 0.713 0.747
3557-04 Kahaluu D 0.672 0.952 0.330
3657-01 Holualoa 0.491 0.324 0.000
Total for Basal Wells 8.190 9.430 7.040

High Level Wells
4358-01 Kalaoa - 0.168 0.889
4057-01 QLT - - 1.299
4158-02 Honokohau - - 1.648
4258-03 Hualalai - - 0.000
3857-04 Waiaha - - 0.529
3957-01 Keopu - - 0.415
Total for High Level 0.000 0.168 4.251

Note: All pumpage data provided by DWS.

0:_14-26
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HYDROLOGIC CONNECTION BETWEEN INLAND HIGH LEVEL GROUNDWATER AND THE
NOMINALLY DOWNGRADIENT BASAL LENS

The subsurface geology that creates the high level groundwater is not known for certain, but the
most likely explanation appears to be a series of poorly permeable lava flows that are in aggregate at
least tens and possibly hundreds of feet thick. The information presented in the paragraphs below are
the basis for this statement.

Findings of Two Deep Monitor Wells

Two deep monitor wells, Keopu (No. 3858-01) and Kamakana (No. 3959-01), have encountered
fresh water under artesian pressure at depth below the basal lens and the saline groundwater below the
lens (the locations of these two wells are shown on Figure 4). The comparative salinity and temperature
profiles before and after encountering the fresh water at depth in the Kamakana Well illustrate this
(Figures 5 and 6). Of particular note is the temperature decline and then reversal with depth in the saline
groundwater zone. In combination with the unvarying salinity 500 to 950 feet below sea level, these data
identify the strata confining the freshwater at depth (Figure 7). These results suggest that at least some,
if not most, of the high level groundwater is flowing beneath the confining layers to the ocean at depth
offshore rather than into and through the basal lens.

Anomalous Temperature, Salinity, and Water Levels of Basal Groundwater Between Keahole Point and
Kailua Town

If all or even most of the high level groundwater is flowing into the nominally downgradient basal
lens, this flow would constitute, by far, the largest component of recharge to the basal lens. It would be
expectable that water levels in the lens would be at least two to three feet above the actual ocean level,
that salinities would be of at least irrigation (brackish) quality, that salinities would be stable under at least
moderate rates of pumping, and that basal water temperatures would be similar to the temperatures of
the high level groundwater. In fact, basal groundwater between Keahole Point and Kailua Town exhibits
none of these characteristics. Instead, occurrence of the basal groundwater can be characterized as
follows:

] Based on a density analysis of the salinity profile in the Kamakana Well (Figure 5 prior to
encountering fresh water at depth), the water level in the basal lens at this location is no more
than 0.4 feet above the actual ocean level.
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Figure 5. Salinity and Temperature Profile through the Water Column
of the Kamakana Monitor Well on April 3, 2010
Prior to Encountering Fresh Water at Depth
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Figure 6. Profile through the Water Column
of the Kamakana Monitor Well on May 12, 2010 After Encountering

Fresh Water at Depth
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o There are no successful salinity-dependent production wells in the basal lens between Keahole
Point and Kailua Town. The very high and unstable salinity at very modest pumping rates in
Palani Well (No. 4059-01), which is located 2.6 miles in from the shoreline, is a prime example of
this. Results of the Kaloko 1 and Kaloko 2 Wells (No. 4160-01 and -02) are similar examples

. Temperatures at the top of the basal lens are significantly colder than the high level groundwater
and these temperatures decrease with depth (Table 2 and Figure 8).

Significance of the Natural Discharge of High Level Groundwater into or Beneath the Basal Lens

If recharge to basal groundwater included substantial leakage from the upgradient high level
groundwater, then pumpage from the array of high level groundwater production welis shown on Figures
1 and 4 would ultimately reduce the flow in the basal lens, causing at least some decline in basal water
levels and a gradual increase in salinity. In this case, a monitoring well network would be critical to
detecting and quantifying the impact on the basal lens.

The discovery of fresh water at depth in the two deep monitor wells (Keopu and Kamakana) and
characteristics of basal groundwater between Keahole and Kailua Town suggest that some or perhaps
even most of the high level groundwater is not leaking into the basal lens but is instead flowing beneath
the lens and discharging offshore along this section of the Keauhou Aquifer. If this interpretation
ultimately proves to be the case, a monitoring well network would presumably document that little or no
change to basal groundwater as a result of pumping the high level wells has occurred.

MONITORING WELL DATA COMPILED BY TNWRE

As shown on Figures 1 and 4, all six of DWS' active high level wells are located above
Mamalahoa Highway and in a linear array from Kalaoa to Waiaha. Any impact to basal groundwater as a
result of pumping these high level wells would most obviously occur in the area between Keahole Point to
Kailua Town. If the high level groundwater is flowing into the basal lens, high level pumping would reduce
the flowrate in the basal lens. Although the basal flowrate is not measurable directly, a reduction in its
flowrate should be identifiable as a progressive lowering of the basal water level and/or as a progressive
increase in salinity. Both would reflect a shrinking of the lens in response to a lesser flowrate through it.
The sections following present monitoring data compiled by TNWRE which provide insight on whether
such changes have been detected.

-11-



Table 2

Comparative Basal and High Level

Groundwater Temperatures
High Level Basal
Temperature Temperature
State No. Name (of) State No. Name (of)
3857-04 Waiaha 70.0 3959-01 Kamakana 66.1
3858-01 Keopu Monitor's 69.8 4059-01 Palani 67.5
3957-01 Keopu 70.0 4160-02 Kalako 2 64.7
4057-01 QLT 68.0 -- Ooma Mauka 67.1
4158-02 Honokohau 70.3 -- Ooma Makai 68.4
4258-03 Hualalai 69.8
4358-01 Kalaoa 73.9
o,_14-26
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Continuous Water Level Recording of Basal Groundwater at the Kamakana Monitor Well

As shown on Figure 4, the Kamakana Monitor Well (State No. 3959-01) is located directly
downgradient of DWS' Honokohau and QLT Wells (Nos. 4158-02 and 4057-01, respectively). These are
the two most actively used of DWS' six high level production wells (refer back to Table 1 for their use
rates). As such, the Kamakana Well is ideally situated to document a declining basal water level, should
that be occurring. Water level recording in the Kamakana Monitor Well was begun in August 2011.
Except for a 29-day period in August-September 2012, the record is continuous through April 2014.
There are three issues which complicate an interpretation of this record. First, as can be expected for
basal groundwater in a highly permeable formation, there is a substantial water level response to the
ocean's semi-diurnal tide. Second, there are also substantial changes to the ocean’s mean water level
due to large scale meteorological events and these are reflected in corresponding changes in the mean
groundwater levels. Third, the datum for the elevation benchmark used to measure water levels in the
Kamakana Well is not from the same datum used by NOAA for its tide gage in Kawaihae Harbor. As
described below, these complications can be sorted out to determine if the basal groundwater level has
declined with respect to the actual ocean level over the recording period of the Kamakana Well,

e Figure 9 is a comparative plot of the Kamakana water level data and the ocean level as
measured by NOAA at Kawaihae Harbor (Figure 9). Except for the obvious disconnect in
elevation datums, the data are difficult to interpret as presented in this manner.

. The semi-diurnal ocean tide in both the NOAA and Kamakana data can be filtered out by
calculating their respective moving 24-hour averages (24-MAV), making it easier to see that most
of the changes in the mean groundwater level are the result of the changes in the mean ocean
level (Figures 10 and 11).

. When these water levels are averaged over identical periods (either as averages of the data itself
or as averages of the 24-MAVs), the data establish that no decline in the basal water level
relative to the actual ocean level has occurred over the August 2011 through April 2014 period.

In fact, there has been a slight and gradual rise of the basal water level relative to the ocean level
over this period (tally below).

Comparative Mean Water Levels

Kamakana Kawaihae Height
Year Well Tide Difference
(Feet MSL) (Feet MSL) (Feet)
2011 (Aug. thru Dec.) 3.2085 0.0913 3.1172
2012 3.1552 0.0187 3.1365
2013 3.2844 0.0986 3.1858
2014 (thru 4/30) 3.2352 -0.00.12 3.2364

-14 -
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Salinity Profiling to Track Changes in a Basal Lens

In nearshore areas with very permeable strata, mean water level changes in basal groundwater
as a result of changes in the flowrate through the lens are very subtle and difficult to identify, particularly
in comparison to the magnitude mean level changes resulting from the varying mean ocean level.
Decades of monitoring by TNWRE have demonstrated that a far more effective way to monitor changes in
basal groundwater is by a series of salinity profiles through the water columns of wells. The method is
described below using results of the FG-2 monitor well in the Puuloa Sector of the very permeable Ewa
limestone aquifer on Oahu.

. Using an instrument that records data at 10 times a second, a continuous salinity profile is made
through the well's water column. A typical sigmoid salinity curve is obtained which depicts the
brackish basal lens and the transition zone from the basal lens above the saline groundwater
below (Figure 12). If a basal lens is shrinking due to a reduced flowrate, a time sequence of
salinity profiles will shift to the right and shrink upwards over time.

. As shown on Figure 13, two indicators from the salinity profile are selected to track changes over
time. For the FG-2 well, these indicators are the salinity at a depth of 10 feet into groundwater
and the depth to the midpoint of the transition zone, defined for the FG-2 well as the depth where
the salinity is 17.5 parts per thousand (PPT). 17.5 PPT is half of seawater's 35 PPT salinity. If
the lens is shrinking due to a reduced flowrate, the salinity 10 feet into water would gradually
increase and the depth to the midpoint of the transition zone would gradually decrease.

. The two indicators parameters are graphically arrayed over the 20-year record for FG-2 on Figure
14. Over that time, major changes to the aquifer are readily identified. Over this same 20-year
period, TNWRE has recorded groundwater levels at a number of locations in the aquifer. Other
than the dramatic impact of the November 1996 storm, the water level record over this 20 year
period does not identify these changes as they are one to two orders of magnitude less than the
effects of the varying mean ocean leve!.

Salinity Profiling Results in the Kamakana Monitor Well. Salinity profiling through the basal lens
in the Kamakana Monitor Well has been done 22 times since April 2010. Figure 15 depicts the first (April

3, 2010) and most recent (May 22, 2014) profiles. Using as indicators the salinity ten feet into
groundwater and the depth to the midpoint of the transition zone (ie. the depth at a salinity of 17.5 PPT),
the series of results for the 22 profiles is presented on Figure 16. The salinity 10 feet into water at
present is essentially the same as its level in April 2010. There has been a slight decrease in the depth to
the midpoint of the transition zone, an aspect that bears watching during future monitoring.
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Figure 12. Salinity and Temperature Profile through the Water
Column of the FG-2 Monitor Well on May 4, 2014
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Figure 13. Salinity Profile Indicator Parameters
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Figure 15. Comparative Salinity Profiles through the Water Column of
the Kamakana Monitor Well, April 3, 2010 Versus May 22, 2014
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Salinity Profiling Results in the Ooma Monitor Wells. Locations of the two Ooma monitor wells

are shown on Figure 4. Although they have not been profiled as frequently as the Kamakana Monitor
Well, their record starts in November 2002, a longer period of time than for the Kamakana well. its most
recent salinity and temperature profiles are shown on Figures 17 and 18. Trends of salinity (10 feet into
water) and lens thickness (depth to 17.5 PPT salinity) are shown on Figures 19 and 20. Over the 12-year
period of record, the salinities 10 feet into water are the same or slightly fresher than in November 2002
and the depths to the midpoint of the transition zone are essentially unchanged. The closely spaced
sequence of profiles in May 2009 and again in May 2014 were done to see the effect on the profiles of the
semi-diurnal tide. For nearshore wells such as the two at Ooma, that effect is relatively significant,
creating significant variability in the indicator parameters.

Salinity Profiling Results in the Kaloko 2 Irrigation Well. The Kaloko 2 irrigation well only

penetrates about 18 feet into groundwater, not deep enough to reach the midpoint of the transition zone
(Figure 21). In lieu of this, the salinity at varying depths into groundwater have been tracked (Figure 22).
No trend of increasing salinity in this well has occurred since the first salinity profile done in March 1996.

FUTURE MONITORING AS PUMPAGE OF HIGH LEVEL GROUNDWATER INCREASES

So far, monitoring data of the basal lens as complied by TNWRE has not shown an impact of high
level groundwater pumpage on the nominally downgradient basal lens. However, there is still an
unresolved question on whether the natural discharge of groundwater is into or beneath the basal lens.
Also, it is virtually certain that high level groundwater pumpage will increase in the future. A number of
new wells in production are foreseeable, including Palani 1 (No. 4158-03), Keopu 4 (No. 3857-05),
another QLT well, and another well near Waiaha. Greater use of the Keopu Well (No. 3957-01) will be
made possible with transmission improvements in the Mamalahoa corridor to be completed as a part of
outfitting the Keopu 4 Well. Similarly, greater use of the Waiaha Well (No. 3857-04) will occur with
completion of a nearby mauka-to-makai transmission corridor. In light of the foreseeable increase in high
level groundwater pumpage, it is reasonable to ask if current ongoing monitoring will adequately detect
changes to basal groundwater resulting from this use. Recommendations for groundwater monitoring
going forward are as follows:

. Continue salinity profiling and water level recording in the Kamakana Monitor Well. It is ideally
located downgradient of present and foreseeable future high level groundwater pumping.

. Drill the Kaloko 2 irrigation well at least 400 feet deeper and convert it to a permanent monitoring
well with continuous water level recording and salinity profiling. The recommended depth will
completely portray the basal lens and transition zone and also the temperature reversal at depth.
As with the Kamakana Well, the well is ideally located. It is downgradient of DWS' Hualalai Well

-24-
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Figure 21. Salinity and Temperature Profile through the Water

Column of the Kaloko 2 Irrigation Well
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(No. 4258-03) and the soon to be put into service Palani Well (No. 4158-03). It is also directly
upgradient of KAHO. The water levels and periodic salinity profiles in both the Kamakana and
Kalaoa 2 Wells would enable an accurate depiction of potential changes in the basal lens
downgradient of pumpage of the high level aquifer between Kalaoa and Waiaha.

Continue periodic salinity profiling in the Ooma monitor weils. Although these wells are not
ideally located, their records predate the start of pumpage in the high level aquifer and are useful
in that respect.
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SUMMARY OF RESULTS FROM THE
KOHANAIKI WATER QUALITY MONITORING PROGRAM
R. Brock, Ph.D.
1.0 Background
1.1 The Monitoring Program

As part of the permitting process allowing the Kohanaiki development to occur, the County of
Hawai'i imposed a requirement for a water quality monitoring program to insure that the quality
of the ground and nearshore marine waters are not degraded as the development proceeds. This
monitoring program was approved by federal, state and county agencies and the methods follow
the Hawali'i State Department of Health (DOH) Regional water quality protocols (HAR Chapter
11-54-{6]d). Samples are handled as per USEPA protocols and follow procedures outlined in
Standard Methods (1999). Samples are analyzed at the University of Washington’s School of
Oceanography Marine Chemistry Laboratory that specializes in low level nutrient analysis.

Sampling is carried out six times a year during dry periods as well as following high rainfall
events where the “trigger” initiating sampling is 1.5 inches or more of rainfall falling within a 24-
hour period. In each survey between 105 to 110 samples are collected which includes replicates
for quality assurance/quality control purposes. Samples are collected from the ocean, in brackish
anchialine ponds present on the project site and from wells present in the project area. Eight
marine samples are collected along transects that commence at the shoreline at extend 500 m
seaward. Four marine transects have been established away from the project site to serve as
control sites (one fronting Wawaloli Beach, 1.2 km north of the project site and three transects to
the south established offshore of the Kaloko-Honokohau National Historical Park (or KAHO).
Five marine transects have been set up fronting the Kohanaiki project site. Thus on each survey,
32 marine samples are from control sites and 40 marine samples come from the waters fronting
the Kohanaiki project site. On land samples are drawn from 14 wells, 16 anchialine ponds and
one reservoir all located on the project site. Figure 1 shows the approximate locations of the
marine transects as well as the pond and well sample sites.

Four surveys (from April through June 2005) were undertaken prior to the commencement of
construction. Site grading commenced in September 2005 and more recently construction is
ongoing. Over this period of time 57 water quality monitoring surveys have been completed with
eleven of them occurring following high rainfall events. Golf course construction was
undertaken in the June 2007 through May 2009 period and the “grow-in” period establishing the
golf course turf was finished in October 2009. Since the completion of golf course grow-in, 32
surveys have been done and through the January 2014 period 5,683 water quality samples have
been analyzed and reported on. This report summarizes the findings of this monitoring program



through January 2014,

FACT: Because the Kohanaiki project site is directly north of the KAHO, the water
quality monitoring program is the most stringent of all such non-potable monitoring
programs in West Hawai'i (i.e., frequency of sampling, numbers of samples).

2.0 Results
2.1 Compliance with State Standards

The state DOH has water quality standards that apply to marine waters. There are no state
water quality standards for anchialine pools or for coastal (non-potable) monitoring wells. In the
preconstruction period 32 marine transects were completed finding that fronting the project site
the rate of non-compliance was 28% among the parameters and for control site transects the rate
of non-compliance was 52%. In the during construction period 461 transects have been
completed and for those transects sampling waters offshore of the development the rate of non-
compliance is 42% and for control site transects the rate of non-compliance is 60%.

What are the findings telling us? Non-compliance is commonplace for all parameters in the
pre- and during construction periods. More non-compliance occurs at the control stations than at
stations fronting the development and the greatest geometric means (which are used to determine
compliance) are found at control sites for all parameters. These findings are related to the greater
groundwater escapement to the sea fronting some control site transects.

Fact: Compliance/non-compliance among parameters occurs on a coast-wide basis and is
not differentially greater at stations fronting the development.

2.2 Pre-Development Water Quality

The following generalizations have been noted at Kohanaiki as well as at other West Hawai'i
sites prior to much development: (1) nutrient concentrations are elevated in mauka groundwater
and as groundwater flows towards the sea, the concentrations decrease due to mixing with
intruding seawater. (2) However, biological activity and physical processes in anchialine pools
may modify nutrient concentrations both up and down but (3) as the groundwater approaches and
enters the sea, concentrations decrease very rapidly because ocean water has low concentrations
of these parameters. These decreases are primarily due to simple dilution. Figure 2 shows the
concentrations of the nutrient nitrate nitrogen (nitrate-N or NO,) over the first three and a half
years prior to the start of golf course construction in a mauka monitoring well adjacent to the
property boundary at Kohanaiki and also in two anchialine pools seaward of this well and finally
at the shoreline seaward of the two ponds. Figure 3 show the changes in orthophosphorous
(ortho-P or PO,) over the same time period and sample locations.

Fact: In natural undisturbed environments, nutrient concentrations vary tremendously



through both time and space. At some locations concentrations are naturally elevated and
at others they are low, but all of them have high variability in concentrations through time.
This is reflected in the well data as given in Figures 2 and 3 and is most evident in static
monitoring wells relative to coastal wells developed for water withdrawal.

2.3 Water Quality with Development

The same facts continue to hold with development but with the following caveat: coastal
development will usually cause increases in some nutrient concentrations and these are seen at
sample points makai of the development. At Kohanaiki most of these makai sample points are
located in the anchialine pools present on the project site. To expect development not to cause
change is denying common sense.

Figure 4 is a continuation of Figure 2 showing the changes in concentration of NO, to the
present time. Again, the concentrations are generally greater in the mauka well and decrease
moving towards the ocean but occasional increases occur in the anchialine pools and these are
related to the development and sometimes to high rainfall events. Figure 5 is a continuation of
Figure 3 and shows these changes for PO, at the same locations up to the present time. Figure 5
again demonstrates the greater fluctuation in the concentration of PO, in the mauka well and to a
lesser extent at sample points makai due to dilution.

Golf course “grow-in” temporarily increased the concentration of NO, in some of the
anchialine pools as shown in Figure 6 but the concentrations measured have no impact on biota.
Why? There are three reasons: (1) the changes are often less than those found at some non-
developed Kona sites, (2) when nutrients are in excess (as is the case for much of Kona’s
groundwater), adding more does not cause a response and (3) the increases may be large but
quickly decrease. If NO, is in excess as during “grow-in”, it will readily move through soil
horizons with irrigation water down to the seaward flowing groundwater below and into the
anchialine pools. However phosphorus does not readily move but binds with the soil. This is
evident in Figure 7 where there are no identifiable increases in PO, above earlier
“preconstruction” peaks in the “grow-in” period.

Table 1 presents the mean concentrations of important nutrient parameters in the groundwater
over the 2005-2014 period at Kohanaiki as it moves from the mauka boundary of the project site
to the shoreline. Nitrate-N, Ortho-P and Total-P all show decreases as the groundwater
approaches the shoreline. Similarly in the preconstruction period, Total-N showed the same
decrease moving from inland to shoreline sample points. However today in the anchialine pools
there is a ~3% increase of Total-N which may be related to the restoration activities occurring in
some pools. As expected, salinity increases with proximity to the shoreline. Ammonia-N
increases because it is a product of organism metabolism and the anchialine pools have a
complex community of organisms nevertheless ammonia-N concentrations like all of the others
decrease with proximity to the ocean.



Fact: With development, the decrease in nutrient concentrations in groundwater as
measured at inland wells, anchialine pools and seaward to the shoreline seen previously
continue to hold with some transitory increases occurring in the anchialine pools but the
signature continues to be lost at the shoreline. Despite the fluctuations in concentrations of
some nutrients in anchialine pools, there is no evidence of decline to pond biota connected
to changes in water quality (Figure 8).

2.4 Changes in Marine Water Quality

The question, “Has the quality of the ocean waters fronting the Kohanaiki project site been
negatively impacted by the development?” is addressed in Table 2 examining the means of
important nutrient parameters in two time periods, before the commencement of construction and
in the during the construction period. The data are examined using the Wilcoxon 2-Sample Test
and the results are presented in Table 2. Refetring to Table 2, the during construction means for
ammonia-N, total-P, salinity and turbidity are all significantly greater than are the preconstruction
means. The preconstruction means for nitrate-N and total-N are significantly greater than the
during construction means for those two parameters and the means for ortho-P and dissolved
silica show no significant differences. These data suggest that the activities occurring at
Kohanaiki could be increasing the concentrations of some nutrient parameters.

Another approach to determine if the activities on the Kohanaiki project site are having a
negative impact to the quality of the adjacent marine waters is to examine the means of important
nutrient parameters as sampled from the marine control sites and compare these means to those
from the sample sites fronting Kohanaiki. Table 3 presents the results of the Wilcoxon 2-Sample
Test addressing the question, “Are there significant differences among the mean parameter
concentrations for samples collected at control transects relative to those collected fronting the
project site?”. Referring to Table 3, all of the important nutrient parameters have significantly
greater mean concentrations at the marine control site transects relative to the Kohanaiki
transects except for salinity which is significantly greater (by 0.953 ppt) offshore of Kohanaiki.

FACT: Despite significant changes in concentrations of some water quality parameters
over time offshore of the Kohanaiki project site, these changes are small relative to the
mean concentrations measured at the marine control sites. In no case is there any evidence
to suggest that the changes in water quality parameters are having any negative impact to
the resident reef species.

KOHANAIKI WATER QUALITY SUMMARY: What have the impacts been?
In the Ocean:

No evidence of increased nutrients due to development when compared to adjacent control
areas.



On Land:
Transitory increases seen in anchialine pools but the signature is lost at the shoreline.
No decline found in the pond biota connected to changes in water quality.
3.0 OBSERVATIONS ON SALINITY AND ANCHIALINE BIOTA

There is concern that water withdrawals from the Keauhou aquifer for consumption and
irrigation may, at some point in the future, cause an increase in the salinity of the anchialine
pools and fishponds at the KAHO. These increases in salinity could have a negative impact on
some of the aquatic resources at KAHO and elsewhere. After more than forty years of
observations on salinity and anchialine biota along the Kona coast, Big Island residents should be
aware of the following observations:

1. Most Kona coast anchialine ponds have salinities in the range from 5 to 13 ppt (parts per
thousand). For comparative purposes ocean salinity is 34-35 ppt and freshwater is 0 ppt.

2. Most of the common aquatic native anchialine species (like opae'ula) are found in a wide
range of salinities (from ~1 ppt to ~30 ppt).

3. There are a few native species found in anchialine pools (like the orangeback damselfly and
some emergent vegetation) that do not tolerate higher salinity water (above 8 ppt for the
damselfly). However, all of these species are found in many other brackish water habitats in
the Hawaiian Islands.

4. The rarest of the unusual anchialine shrimp species (6-7 species) are found exclusively in
higher salinity anchialine systems (usually above 15 ppt). Some of these species are known
from one or two locations only in the Hawaiian Islands and are not found anywhere else. On
the Kona coast, ponds with salinities greater than 15 ppt are relatively rare. Any increase in
salinity of the Kona coast anchialine ponds would increase the available habitat for these rare

species.

4.0 Literature Cited

Standard Methods. 1999. Standard methods for the examination of water and wastewater. 20"
edition. American Health Assoc., Washington, D.C. Port City Press, Baltimore, Md. 1325 p.



TABLE 1. Table of means for parameters measured over the 2005 through 2013 period in nine
wells located in proximity to the mauka boundary of the Kohanaiki project site (n=290), in 16
anchialine pools (n=971) located makai of most of the development and at five marine shoreline
stations (n=289) at Kohanaiki showing the decrease in mean parameter concentrations with
proximity to the ocean. All parameter means are in ug/L unless otherwise shown, ppt = parts per
thousand.

SALINITY
LOCATION NO3 NH4 TN PO4 TP  (ppt)

Mauka Wells

(n=290) 1215 19 1952 95 156 7779
Anch. Pools

(n=971) 1077 42 2013 60 119 12.758
Shoreline

(n=289) 45 4 173 8 16 33.948



TABLE 2. Results of the Wilcoxon 2-Sample Test examining the means of important nutrient
parameters in the marine waters fronting the Kohanaiki project site in two time periods:
Preconstruction (n=163) and During Construction (n=2,160). The question being addressed is,
“Are there any significant differences between the preconstruction means of parameters to those
collected in the during construction time period?”. All means are in ug/L unless otherwise
noted, NTU = Nephelometric Turbidity Units.

During
Preconstruction Construction
Parameter Mean (n=163) Mean (n=2160) Significantly Different?
Nitrate-N 11.38 10.38 YES (P<0.0001)

Interpretation: During Construction means is significantly less

Ammonia-N 2.43 3.22 YES (P<0.009)
Interpretation: During Construction means is significantly greater

Total-N 146.30 131.62 YES (<0.0001)
Interpretation: During Construction mean is significantly less

Ortho-P 5.62 5.18 NO
Interpretation: No significant differences

Total-P 12.14 13.07 YES (P<0.0001)
Interpretation: During Construction mean is significantly greater

Si 399.42 248.21 NO
Interpretation: No significant differences

Salinity (ppt) 34.191 34.685 YES (P<0.0001)
Interpretation: During Construction mean is significantly greater

Turbidity (NTU) 0.08 0.11 YES (P<0.0001)
Interpretation: During Construction mean is significantly greater



TABLE 3. Results of the Wilcoxon 2-Sample Test examining the means of important nutrient
parameters in the marine waters fronting the Control Sites (n=1,764) and the Kohanaiki project
site (n=2,323) addressing the question, “Are there significant differences among the mean
parameter concentrations for samples collected at control transects relative to those collected
fronting the project site?”. All means are in ug/L unless otherwise noted.

Mean Kohanaiki
Control Sites  Transect Means
Parameter n=1764) (n=2323) Significantly Different?
Nitrate-N 34,93 10.45 YES (P<0.0001)

Interpretation: Control Site means are significantly greater

Ammonia-N 6.00 3.16 YES (P<0.0001)
Interpretation: Control Site means are significantly greater

Total-N 164.20 132.65 YES (P<0.0001)
Interpretation: Control Site means are significantly greater

Ortho-P 8.97 5.21 YES (P<0.0001)
Interpretation: Control Site means are significantly greater

Total-P 17.40 13.00 YES (P<0.0001)
Interpretation: Control Site means are significantly greater

Si 955.60 258.82 YES (P<0.0001)
Interpretation: Control Site means are significantly greater

Salinity (ppt) 33.698 34.651 YES (P<0.0001)
Interpretation: Kohanaiki Transect mean are significantly greater

Turbidity (NTU) 0.17 0.11 YES (P<0.0001)
Interpretation: Control Site means are significantly greater
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FIGURE 1.Map of the Kohanaikl preject site showing
on-site sample locatlons, marine sample sites offshore
as well as for the marine control sites.
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ol 4D

Kaloko
Fishpond

K'alloko Pt

H

{

| /’{k’%

"-‘o,%

Honolcohtmé
Bay



NITRATE-NITROGEN (ug/l)

7000

6000 P13 (Pond)
———— P141 (Pond)

5000 4 | — —: Station 8 (Marine)
4000 -
3000 -
2000 -
1000 -

0 -

APROS APROS APRO7

FIGURE 2. Plot of nitrate nitrogen from 2005 through June 2007 at four Kohanaiki
sites: Well 200, Pond 139, Pond 141 and shoreline (site 9).
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FIGURE 3. Plot of orthophosphorous from 2005 through June 2007 at four Kohanaiki

sites: Well 200, Pond 139, Pond 141 and shoreline (site 9).
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FIGURE 4. Plot of nitrate nitrogen from 2005 to present at four Kohanaiki sites: Well 200, P-139,

P-141 and shoreline (site 9). Note the variability in Well 200 decreases once water withdrawals for ir-
rigation commence (December 2008). Two closest irrigation wells are about 55 and 130 m away from
monitoring Well 200,
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FIGURE 5.  Plot of orthophosphorous from 2005 to present at four Kohanaiki sample sites: Well
200, Pond 139, Pond 141 and shoreline (site 9). Unlike nitrate nitrogen, variability with orthophos-
phorous does not appear to be affected by the operation of nearby irrigation wells.
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FIGURE 6. Plot of mean nitrate nitrogen by date in all sampled anchialine pools at Kohanaiki

from 2005 to present (n=934). Also shown are the start of golf course canstruction (June 2607)
and the completion of golf course "grow-in" in October 2009,
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FIGURE 7. Plot of mean orthophosphorous by date in all sampled anchialine pools at Kohanaiki
from 2005 to present (n=934). Also shown are the start of golf course construction (June 2007) and
the completion of the golf course "grow-in" in October 2009. Note that golf course construction and
"grow-in" do not appear to influence the variability in orthophosphorous concentrations due to its
affinity to bind with soil.
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FIGURE 8. Plot of mean opae'ula shrimp counts by date in anchialine pools at Kohanaiki from 2005
through 2013. Also shown is the fitted regression line to those data having almost no slape (b= -0.00097)
that does not differ significantly from zero indicating no significant change has occurred in shrimp
abundance albeit the fit of the line is poor (r= 0.03).
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EXECUTIVE SUMMARY

This report has been prepared in response to a petition by the National Park Service
(NPS) to the State Commission on Water Resource Management to designate the
Keauhou Aquifer as a Groundwater Management Area. The petition asserts that
present or planned future use of groundwater from the Keauhou Aquifer will reduce
the flow of basal groundwater through Kaloko Honokohau (KAHO) National Historical
Park, thereby causing harm to KAHO's anchialine ponds and its nearshore marine
environment.

This report summarizes data collected by Marine Research Consultants, Inc. during
four field surveys between 2000-2012 for the purpose of evaluating the composition of
waters within two large fishponds within KAHO{Aimakapa and Kaloko) and the
coastal ocean offshore of these fishponds, with particular emphasis on evaluating
the contribution and fate of groundwater input.

In the earlier studies (2000, 2007) Aimakapa Pond exhibited little vertical and
horizontal stratification, appearing as a uniformly well-mixed system with long
residence time. These conditions were characterized by near complete uptake of all
inorganic nutrients entering the ponds through groundwater flux, and elevated
values of organic nutrients that are the product of decomposition of organic
material. This condition indicated the pond was progressing toward a terminal
successional stage where the pond becomes a sediment-filled wetland. More recent
studies in 2012 reveal consistent input of groundwater along the landward shoreline
of the pond, resulting in steep gradients of salinity and inorganic nutrients found in
groundwater. These results suggest that there has not been a detectable decrease in
basal groundwater to the ponds; in fact the opposite appears to be the case. While
the differences in groundwater dynamics within the ponds over the 12-year intervai
of studies may reflect the relationship between sampling and tidal state, results of
these studies indicate that at a minimum the fishponds are not in a cycle of
uninterrupted progression toward a more senescent state.

Scdling nutrients concentrations to salinity indicate that there are no nutrient subsidies
to the ponds from sources other than naturally occurring groundwater. None of the
data scaling inorganic nutrients to salinity within the ponds or nearshore ocean
indicate substantial nutrient subsidies to groundwater that could be a result of human
activities in upland areas.

These results indicate that under the present scenario, the existing development
upslope of KAHO is not causing detectable input of nutrient subsidies, or reduction in
groundwater flux to the ponds. Rather, recent conditions in the ponds appear to
represent a more open system with respect to hydraulic and nutrient fluxes.
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In a companion report TNWRE found no impacts to basal groundwater have been
identified to date as a result of high level groundwater pumpage. While it is not
resolved whether high level groundwater actually drains into the nominally
downgradient basal lens, evidence gathered to date suggests that at least some, if
not most, of the high level groundwater actually flows at depth beneath the basal
lens to discharge into the marine environment offshore. if leakage of high level
groundwater into the basal lens is limited to the modest amounts that evidence
collected to date suggests, then the foreseeable future increases in pumpage of
high level groundwater will have little or no impact on the basal lens.

Ifindeed pumping of high level groundwater has minimal effects on basal
groundwater, then it is clear that pumping high level groundwater will also have no
effect on nearshore processes influenced by basal groundwater. The results
summarized in this report comespond to such a conclusion, as no negative impacts
were detected in nutrient dynamics of the KAHO fishponds over the last 12 years.
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1. PURPOSE

This report has been prepared in response to a petition by the National Park Service
(NPS) to the State Commission on Water Resource Management to designate the
Keauhou Aquifer as a Groundwater Management Area. The petition asserts that
present or planned future use of groundwater from the Keauhou Aquifer will reduce
the flow of basal groundwater through Kaloko Honokohau (KAHO) National Historical
Park, thereby causing harm to KAHO's anchialine ponds and its nearshore marine
environment.

This report contains data collected by Marine Research Consultants, Inc. during four
field surveys between 2000 and 2012 for the purpose of evaluating the composition
of waters within two large fishponds (Aimakapa and Kaloko), as well as the coastal
ocean, with particular emphasis on evaluating the contribution and fate of
groundwater input. This report provides a summary of these data, and also presents
an opinion as o the effects of potential alteration of groundwater fluxes on the
condition of the fishponds and adjoining coastal ocean. Examination of the list of
publications and studies provided by the NPS relating to KAHO does not include any
materials that address these issues. Hence, the results and conclusions presented
below provide the sole evaluation of the effects of groundwater input in the KAHO
fishponds.

2. BACKGROUND

The National Parks and Recreation Act of 1978 provided for the establishment of the
Kaloko-Honokohau National Historical Park to preserve the integrity of the many
archaeological features and fishponds found in the area. Kaloko Pond and
Aimakapa Pond are large brackish bodies of water separated from the ocean by a
man-made basaltic rock wall at Kaloko, and a sand beach berm at Aimakapa. The
rock wall at Kaloko Pond has recently been reconstructed, and the new wall
incorporates channels which afford a direct connection between the pond and
ocean.

Water in the ponds is brackish, consisting of a mixture of low salinity groundwater, and
seawater. As a result, water chemistry in the ponds can potentially be influenced by
changes in groundwater composition and runoff of surface water. Leaching of
materials such as fertilizer nutrients, pest control agents or other materials originating
from anthropogenic activities to groundwater could potentially alter pond water
chemistry. In addition, as pond water exchanges with ocean water in the nearshore
marine areaq, there is also potential for alteration of marine water chemistry owing to
changes in groundwater composition. Such alterations in water chemistry can, in turn,
provide the potential to affect the structure of marine biotic communities in the
nearshore area.
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In 2000, 2007 and 2012 Marine Research Consultants, Inc. had the opportunity to
conduct investigations of these systems as part of the planning process for several
different proposed upland development projects. All of these studies used identical
methodologies allowing the resulting data to serve as a time-course analysis to
determine how water chemistry has changed over the 12-year period. During this
time, upland development proceeded. Thus, the time-course analysis can serve as a
tool for evaluating the effects of existing land development makai of KAHO on the
functional aspects of the fishponds. Based on these changes in the past, it is possible
to predict the potential future effects to the composition of the marine and pond
environments. Of particular interest is assessing the nutrient dynamics and associated
metabolic activity of the Aimakapa Pond. As this pond is essentially sealed from
direct contact with the ocean, the metabolic function of the pond is directly linked to
groundwater flux and composition. As a result, Aimakapa Pond is the area with the
most potential for changes associated with alteration of groundwater from activities
upslope of KAHO.

3. METHODS

Water sampling protocols consisted of collecting surface and bottom water along
transects through the center of fishponds from the most landward edges to the most
seaward edges. Sampling was continued in the nearshore ocean from the shoreline
adjacent to the ponds to a distance offshore considered to be beyond the major
influences of land. Constituents measured included all listed in Chapter 11-54, Hawaii
Administrative Rules, Water Quality Standards, Department of Health, State of Hawaii.
These constituents included various forms of dissolved nutrients (nitrogen and
phosphorus), chlorophyll a (Chl a), turbidity, dissolved oxygen, pH and salinity.

Evaluation of the marine biological community was conducted by qualitative
reconnaissance surveys along the length of the area comprising the marine portion
of the Kaloko-Honokohau National Historical Park from the shoreline out to the 10
meters (30 feet) depth contour. Information gathered during the surveys included
abundance estimates of the dominant flora and fauna, as well as observations on
the factors that affect these biotic assemblages.

4. RESULTS

Concentrations of twelve chemical constituents in surface and bottom water
samples from Kaloko and Aimakapa Ponds and the offshore ocean from the four
survey years are plotted as functions of distance from the shorelines in Figures 2-9.
These plots show several major patterns of horizontal stratification of water chemistry
constituents in the ponds and ocean. One of the most obvious differences is the
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dissimilarity between patterns in Aimakapa and Kaloko Ponds and the ocean.
Aimakapa pond is separated from the ocean by a fairly wide (~20 m) continuous
sand berm which is not very permeable to exchange between the pond and the
ocean. Such impermeability is apparent in the sharp, nearly vertical gradients at the
shoreline of many of the water chemistry constituents shown in Figures 2-9.

Compared to the sand berm bounding Aimakapa Pond, the rock wall that separates
Kaloko Pond from the ocean is highly permeable, and exchange of water between
the ocean and pond is enhanced by flushing channels {makahas) constructed into
the wall. Hence, the gradation in the water chemistry constituents between pond
and ocean are less distinct in Kaloko compared to Aimakapa Pond, and the
gradients within Kaloko Pond are more continuous between pond and ocean
compared to Aimakapa (Figures 2-9). It should be noted that these direct
connections between the pond and ocean eliminate Kaloko Pond from the
designation of "anchialine" which requires that no such connections exist.

While both ponds contain thick sediment bottoms, there is a substantial difference in
the quality of the sediment. Bottom composition of Aimakapa Pond consists of soft
flocculent silty mud that is easily penetrable for at least one meter. Bottom
composition of Kaloko Pond is a hard sand/mud mixture that is largely covered with
marine algae, primarily the infroduced species Acanthophora specifera. Sand/mud
bottoms in both ponds were distinctly anaerobic beneath the surface layer as
evidenced by the strong odor of H2S when the bottom was even slightly disturbed.

4.1 Patterns of Salinity in the Ponds and Ocean

During all sampling events, salinity within the two ponds showed very different
patterns of horizontal gradations from the ocean to the shoreward sides of the ponds
(Figure 2). In Aimakapa Pond, average salinity during the four surveys was
12.64+0.43%0 (part per thousand). These data indicate that the water in the pond
consists of about 36% groundwater and 64% ocean water. In addition, salinity in
Aimakapa is remarkable constant over the entire area of the entire pond as well as
through the water column. In addition, salinity was nearly constant over the 12-year
interval of sampling. There is however, a slight trend of freshening over time, with the
2012 samples exhibiting the lowest salinities. The constancy of salinity through both
time and space in Aimakapa Pond is clearly evident in Figure 2.

The overall pattern of salinity in Kaloko Pond was substantially different than in
Aimakapa. Average salinity in the fishpond during the four increments of sampling
24.81%0+ 6.11. As Kaloko Pond is "connected" to the ocean, the variability in salinity is
a result of sampling at various stages of tide, and is also likely a response to the
various stages of construction of the rock wall separating the pond from the ocean.
As can be seen in Figure 2, all of the samplings of Kaloko Pond exhibited a pattern of
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increasing salinity with decreasing distance from the shoreline, indicating gradient of
mixing between seawater and groundwater. The overall patterns of salinity, with the
lowest values in 2007 and the highest in 2000 do not suggest any consistent pattern
with respect to time as a function of groundwater input into the pond.

Comparing values of salinity within Aimakapa Pond to salinities of anchialine pools
located in KAHO indicate that salinity in the fishpond is within the range of salinity in
water in three representative pools water {8-14%.), while the salinity in Kaloko Pond is
substantially higher than anchialine pools (Table 1). These comparisons again point to
the open circulation between Kaloko Pond and the ocean.

Nearshore ocean waters in West Hawaii are typified by a pattern of decreasing
salinity with distance from shore. This gradient is indicative of low salinity groundwater
entering the ocean near the shoreline and mixing with high salinity ocean water.
While this was the general pattern observed on the KAHO fransect sites in 2007 and
2012, a somewhat unusual result in the 2000 data is that the lowest salinities in the
ocean samples were not found nearest to the shoreline off of either fishpond. Rather,
the lowest salinities were measured in surface ocean samples approximately 25-50 m
offshore (Figure 2). Such a result suggests that the majority of groundwater flow to the
ocean may be around the pond boundaries, rather than through the shoreline
bamiers that separate the ponds from the ocean.

Horizontal and vertical stratification of salinity in the ocean samples was evident at all
stations during all surveys. Beyond 25-50 m from shore, with increasing distance from
shore, salinity increased at all stations in both surface and bottom water, while at all
sampling stations, surface salinity was lower than the corresponding bottom sample.
These gradients indicate that mixing of groundwater entering the ocean does not
completely homogenize the water column, with a surface layer of lower salinity
water overlying a water column of ocean water.

4.2 Patterns of Nutrients in the Ponds and Ocean

As with salinity, the patterns of dissolved nutrients vary considerably between ponds.
The patterns prescribed by the concentrations of dissolved Silica (Si) on transects are
essentially a mirror image of salinity during all surveys (Figure 3). These mirror image
patterns reflect the two orders of magnitude difference in concentrations of Si
between groundwater and ocean water. In addition, the mirror image of Si and
salinity indicates that Siis a “conservative” tracer, in that it is not utilized to any
measurable extent by biotic or chemical reactions within the ponds and ocean. As a
result, there is the same large variation in patterns of concentration of Si between the
ponds, and same degree of stratification of Si as was evident in salinity.
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In addition to Si, the other nutrient found in high concentrations in groundwater
relative to ocean water is nitrate nitrogen (NOs'). While the concentrations of NOs- in
the 2000 and 2007 surveys were consistently low (below 0.5 uM) across the entire
sampling transect, substantially different patterns occurred in both 2012 surveys
(Figure 4). During the two most recent surveys, concentrations of NO3- at the inshore
end of the pond exhibited peak values with rapidly decreasing concentrations to the
center region of the pond (Figure 4). The magnitude of the gradients was different
between the February and November 2012 surveys, with peak values of about 13 pM
in February and 50 uM in November. However, the location in the pond where the
concentrations dropped to previously measured levels of NOz of less than 1 uM
occurred at nearly the same place during both surveys {~150 m from the shoreline).
The pattern of the other major inorganic nutrient, phosphate phosphorus (PO.3)
exhibits a similar pattern, with highest values at the shoreward edge of Aimakapa
Pond wand sharply decreasing values up to the center of the pond (Figure 5).

These steep horizontal gradients of NOz- and PO4%, as well as depressed salinity,
suggest the possibility of a qualitatively different level of groundwater input at the
mauka shoreline of Aimakapa Pond in 2012 relative to past surveys. While these
changes between years may be result of an increase in the overall magnitude of
groundwater flux into the ponds {although not likely), it is more likely that influx varies
as a result of water level in the ponds. It has been shown that Aimakapa Pond
responds to tidal fluctuations (damped relative to the ocean cycle in both
magnitude and time) which push pond water inland during flood tides and draw
groundwater info the ponds during ebbing tidal cycles {Tom Nance, personal
communication). As pond salinity was higher in 2000 and 2007 relative to 2012 (Figure
7), the distinct differences in nutrient gradients between these years may be a
reflection of when samples were collected relative to tidal state. However, while
there is a distinctly higher input flux of NOs- and PO.3 along the mauka shoreline of
Aimakapa during 2012, the incoming inorganic plant nutrients are almost completely
taken up within the shoreward half of the pond (Figure 4). In sum, there are no
indications of reduction of groundwater flux into Aimakapa Pond over the last 12
years, and in fact the opposite appears true.

Kaloko Pond also shows distinct gradients of NO3- and PO43, with an overall similar
pattern to Aimakapa Pond. While the peak values of NOs occurred in 2012 in
Aimakapa, the peaks in Kaloko occurred in 2007 corresponding to minimum values of
salinity (Figures 4 and 5. In contrast to the steeply declining concentrations of NOs:
down to very low values before the center of Aimakapa Pond, gradients were less
steep and extended further toward the ocean end of Kaloko Pond.

Gradients of other forms of nitrogen and phosphorus show distinctly different patterns
of distributions than NOgs and PO.3-, particularly in Aimakapa Pond. During all four of
the sampling events, total nitrogen (TN) is relatively constant across the entirety of

KAHO FISHPOND-OCEAN PAGE 7
SUMMARY of GROUNDWATER IMPACTS



Aimakapa Pond. The majority on TN exists as total organic nitrogen (TON) (Figure 7),
rather than either NO3- or ammonium (NH4*) (Figure ). In the 2012 surveys,
concentrations of TON mirror NO3- with lowest values at the inshore end of the pond,
and elevated values in the seaward portion of the pond. In particular, during the
November 2012 survey, the sharp elevation in concentrations of TON occur at the
sampling station approximately 150 m from the shoreline, which is the same location
that concentrations of NO3- dropped to low values. The same patterns are evident for
total phosphorus (TP) and total organic phosphorus (TOP) (Figure 8).

Total organic nitrogen and phosphorus are the end products of decomposition of
organic material, while the inorganic nufrients NOs-and PO43, as well as NH4* are the
nutrients taken up by plants during photosynthetic activity. The considerably different
patterns of distributions of these nutrient components in Aimakapa Pond over the last
12 years suggest a shift in metabolic function over time. During the earliest survey in
2000, virtually all of the nitrogen and phosphorus in Aimakapa Pond was in the form
an organic form (TON, TOP), with essentially no NOs and PO4* present. Such a
distribution indicates that the pond was in a decaying state, proceeding toward
anoxic conditions.

During both 2012 surveys, the metabolic functioning of Aimakapa appears to have
shifted foward a more “open" system. High input of low salinity water containing high
concentrations of inorganic nutrients found in groundwater is evident along the
inland shoreline of the pond. These concentrations decrease with distance seaward
until the approximate center of the pond, where concentrations approach the levels
found in 2000. TON mirrors the pattern of nutrients indicating gradients of progressive
uptake and metabolic processes from the mauka edge toward the center of the
pond. Hence, the recent data showing steep gradients of nutrients within Aimakapa
Pond indicate that the entire system has not remained a completely heterotrophic
system removing nutrients from the water column, while adding back end products
of metabolic decomposition. Rather, the apparent increase in groundwater now
results in indications that at least part of the pond is a more open system with respect
to metabolic cycling somewhat reversing he progression toward an anoxic system. It
may be however, that the differences between nutrient gradients in different
sampling years is a response to sampling during different phases of the tidal cycle,
with nutrient fluxes into the pond more pronounced during ebbing tides. In any case,
the time-course evaluation indicates that there is not a progressing decomposition of
the ponds during the 12-year interval of sampling.

Plots of Chlorophyll a reveal substantially elevated values throughout the water
column in Aimakapa in 2000 (Figure 9). The close tracking of Chl a and turbidity in this
survey indicates that the high values are not the result of resuspension of bottom
sediment. Chlorophyll a and turbidity are also elevated in surface and bottom waters
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of Kaloko Pond relative to ocean water, but without the anomalous values in bottom
water during 2000 (Figure 9).

4.3 Conservative Mixing Analysis

A useful treatment of water chemistry data for interpreting the extent of material
input from land is application of a hydrographic mixing model. In the simplest form,
such a model consists of plotting the concentration of a dissolved chemical species
as a function of salinity. Comparison of the curves produced by such plots with
conservative mixing lines provides an indication of the origin and fate of the material
in question. Figures 10-12 show plots of concentrations of nutrient constituents as
functions of salinity for Aimakapa and Kaloko ponds, anchialine pools and ocean
water samples collected in the KAHO during the four sampling surveys in 2000, 2007
and 2012. In addition, nutrient concentrations and salinity from data collected in
three monitoring wells within the KAHO boundaries are also shown. Each plot in
Figures 10-12 also show two conservative mixing lines that were constructed by
connecting the end member concentrations of open ocean water and averaged
high-level groundwater concentrations from the DWS Honokohau Well (4158-03), and
averaged basal groundwater Kaloko Irrigation Well (4160-02) (Well data provided by
TNWRE).

If the parameter in question displays purely conservative behavior (no input or
removal from any process other than physical mixing)., data points should fall on, or
very near, the conservative mixing line. If, however, external material is added to the
system through processes such as leaching of fertilizer nutrients to groundwater, data
points will fall above the mixing line. If material is being removed from the system by
processes such as uptake by biotic metabolic processes, data points will fall below
the mixing line. It is also important to note that since nutrient concentrations are
scaled to salinity, the effects of tidal state are not a factor in interpreting data on
source or sinks.

Dissolved Si represents a check on the model as this material is present in high
concentration in groundwater, but is not a major component of fertilizer. In addition,
Siis not utilized rapidly within the nearshore environment by biological processes. It
can be seen in Figure 10 that all of the data points from Aimakapa and Kaloko
Ponds, the three anchialine pools, and the ocean fall very close to the conservative
mixing line for Si. Such agreement indicates that the end members used to construct
the lines are representative of the system. The only data set that deviates from the
linear pattern falling near the conservative mixing lines is for Monitoring Well 1, with
anomalously low values in samples collected in 2000 and 2001. The lack of curvature
in the linear arrays of data points also indicate that there is no detectable uptake of
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Si within the pond and marine system, and no other sources of Si other than
groundwater.

The plot of NOs versus salinity reveadls distinctly different results than plot of Si (Figure
10). Plots of concentrations of NO3- versus salinity in Aimakapa Pond show a distinct
nearly vertical line extending from the point of intersection with the mixing line (data
from November 2012) to the X-axis with a NO3- concentration of essentially zero. This
linear array illustrates the process described in the section above where groundwater
containing high levels of NO3 relative to seawater enters Aimakapa Pond at the
mavuka shoreline. With mixing of the groundwater into the pond, NO3-is rapidly
stripped by biotic uptake. The orientation of data points from both of the surveys in
2012 along the same linear aray suggests the same degree of removal of nutrients
relative to salinity is occurring within the pond.

The amrays of NOs-data points for Kaloko Pond are substantially different than for
Aimakapa (Figure 10). At the low salinity end of the plots, at salinities less than 15%o,
all data points fall on the conservative mixing lines, indicating that concentrations in
the pond at these sampling points consists exclusively of mixing of groundwater and
ocean water. At salinities higher than 15%., data points all lie beneath the mixing
lines, with concentrations of NO3 decreasing steadily to very low values to a salinity of
approximately 30%o. These patterns delineate uptake of NO3- by biotic processes
within the main body of Kaloko Pond. As with the smooth linear array of data points
of decreasing value with increasing salinity in Aimakapa, the relatively smooth curve
prescribed by the data points in Kaloko indicate that there are no other sources or
sinks of NO3- within the pond. Sdlinities above about 30%. represent samples from the
nearshore ocean, which show a slight increase in concentration relative to pond
waters. Such an increase suggests that groundwater may be entering the ocean
from other entry points than through the ponds.

Concentrations of NOs- in the anchialine pools scaled to salinity lie on, or slightly
above the conservative mixing lines. The position of these points indicates that the
same processes of NO3 uptake occurring in the two large fishponds is not occuring in
the anchialine pools. Rather, groundwater nutrients remain in essentially the same
concentration while in the anchialine pool as in the submarine aquifer. Such a
difference in nutrient cycling in the smaller anchialine pools relative to the fishponds is
a result of far more rapid flushing and turmover rate of water in the pools.
Concentrations of NOs in monitoring wells are generally above the conservative
mixing lines, suggesting an external source of NO3 other than naturally occuring
groundwater.

Phosphate phosphorus (PO4*) is also a major component of fertilizer and sewage
effluent, but is usually not found to leach to groundwater to the extent of NOg, owing
to a high absorpfive affinity of phosphorus in soils. The curves defined by the plotted
data of PO as a function of salinity are similar to NO3 -, although the concentrations
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differ by an order of magnitude (Figure 11). In addition, data points from the
shoreward end of Aimakapa Pond occur above the mixing lines, indicating a source
of PO4* that is not completely naturally occurring groundwater. However, the near-
vertical linear array of data points indicates rapid uptake of PO 3 beyond the
shoreward edge of the pond. The distribution of data points in Kaloko Pond also
reflects mixing of groundwater and ocean water along with uptake by biotic activity
within the pond, although the magnitude of uptake is less than in Aimakapa Pond
(Figure 11). Concentrations of PO43 scaled to salinity in the anchialine pools all fall
near the conservative mixing lines indicating that there are no external sources of
PO43 to the anchialine pools from sources other than naturally occurring
groundwater. Similar to anchialine pools, the scaled concentrations of PO, 3 for
monitoring wells 2 and 3 fall on the conservative mixing lines, while most data points
for well 1 lies below the mixing lines.

The other form of dissolved inorganic nitrogen, NH4*, shows a reversed pattern of
distribution relative to conservative mixing lines when concentrations are plotted as
functions of salinity. It can be seen in Figure 11 that the conservative mixing lines are
nearly flat with nearly similar concentrations in groundwater and ocean water. The
occurrence of nearly all of the data points from all water sources lying above the
mixing lines indicates that the observed concentrations of NH4* are not a result of
mixing of groundwater and ocean water. Rather, these concentrations are the result
of either input from another source, or as is more likely the case, from in-situ
metabolic processes within the ponds.

Because total organic nitr