
ORDINANCE NO.

BILL NO. 81 (2021)

A BILL FOR AN ORDINANCE AUTHORIZING THE MAYOR
OF THE COUNTY OF MAUI TO ENTER INTO AN INTERGOVERNMENTAL

AGREEMENT WITH U.S. GEOLOGICAL SURVEY, PACIFIC ISLANDS WATER
SCIENCE CENTER, UNITED STATES DEPARTMENT OF THE INTERIOR

(STUDY TO ASSESS GROUNDWATER AVAILABILITY UNDER
SCENARIO-BASED RECHARGE CHANGES ON THE ISLAND OF MAUI)

BE IT ORDAINED BY THE PEOPLE OF THE COUNTY OF MAUI:

SECTION 1. Purpose. The U.S. Geological Survey, Pacific Islands Water

Science Center, United States Department of the Interior (“USGS”) desires to

enter into a Joint Funding Agreement ("Joint Funding Agreement" or

"Agreement") with the County of Maui Department of Water Supply (“MDWS”) for

a study to assess groundwater availability under scenario-based recharge

changes on the island of Maui, during the period of October 1, 2021 to March

31, 2023. The total cost of the Agreement is $224,000 of which $168,000 would

be contributed by the MDWS and $56,000 would be contributed by the USGS,

The objective of the study is to characterize optimal withdrawal

distributions for local communities and water managers on Maui, subject to

appropriate withdrawal-site and saltwater-intrusion constraints, for selected

future land-cover and recharge scenarios. The Joint Funding Agreement is

attached hereto and incorporated herein as Exhibit “1”.

Section 2.20.020, Maui County Code, provides that, unless authorized by

ordinance, the Mayor shall not enter into any intergovernmental agreement or

any amendment thereto which places a financial obligation upon the County or

any department or agency thereof.

SECTION 2. Authorization. The Council of the County of Maui hereby

authorizes the Mayor or his authorized representative to execute the Agreement,



all other necessary documents relating to the Agreement, and any amendments

thereto.

SECTION 3. Effective date. This ordinance shall take effect upon its

approval.
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JENNIFER M.P.E. OANA
Deputy Corporation Counsel
County of Maui
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United States Department of the Interior

U.S. GEOLOGICAL SURVEY
Pacific islands Water Science Cenier

i8J5 WaspBlvd, Bid 176
Honolulu, HI 96818

June 2,202!

Ms. Eva Blumcnslein

Planning Program Manager
Count>* of Maui ● Dcpartmeni of Water Supply
200 South High Street
Wailuku, Hawaii 96793-2155

Dear Ms. Blumensiein;

Enclosed is a copy of our standard joint-funding agreement for a study to assess groundwater availability under
scenario-based recharge changes on the island of Maui, during the period October 1,2021 through March 31,2023 in
the amount of SI 68,000 from your agency. US. Geological Survey contributions for this agreement are 556,000 for a
combined total of $224,000. Please sign and return one fully-executed original to Bles May Daog at the address
above.

Federal law requires that we have a signed agreement before we start or continue work. Please return the signed
agreement by October 1,2021. If, for any reason, llic agrccmenl cannot be signed and returned by the date shown
above, please contact Stephen Zohniser by phone number (808) 690-9595 or email szaliniser@usgs.gov to make
alternative arrangements

This is a fixed cost agreement to be billed quarterly via Down Payment Request (automated Form DM040). Please
allow 30-days from the end of the billing period for issuance of the bill. Ifyou e.xpericnce any problems with your
involcc(s), please contact Bles May Daog at phone number (808) 690*9601 or email at bdaog(^sgs.gov.

The results of all work performed under this agreement will be available for publication by the U.S. Geological
Survey. We look for>vard to continuing this and future cooperative elTorls in these mutually beneficial water
resources studies.

Sincerely.

John P HolTmium
Center Director

Enclosure
21ZHJFA00Q0D0B5

EXHIBIT ”1



U.S. Department of the Interior

U.S. Geological Survey

Joint Funding Agreement
FOR

Water Resource investigations

Form 9-1366

(May201B)

Customer #; 6000001167

Agreement«: 21ZHJFA00000085
Project H: ZHOOU65
TIN a: 99-600061B

Fixed Cost Agreement YES[X]NO[ ]

THIS AGREEMENT is enlered into as dthe October 1.2021. by Ihe U S GEOLOGICAL SURVEY. Padnc Islands
Water Science Center, UNITED STATES DEPARTMENT OF THE INTERIOR, party of the first part, and the County
of Maui ● Department of Water Supply party of the second part

1 The parties hereto agree that subject to the availability of appropriations and In accordance with their respective
authorities there shall be maintained in cooperation a study to assess groundwater availability under the scenario-
based recharge changes on the island of Maui as described in the attached pre-proposal, herein called the program
The uses legal authority is 43 USC 36C; 43 USC 50. and 43 USC 50b

2 The following amounts shall be contributed to cover all of Ihe crost of the necessary field and anatytical work
directly related to this program 2(b} indude In-Kind-Services in ihe amount of SO 00

by the party of the first part during the period
Oclober 1, 2021 to March 31. 2023

(a) $56,000

by the party of the second part during the period
October 1. 2021 to March 31.2023

{b) $168,000

(c) Conlributions are provided by Ihe parly of the first part through other USGS regional or national programs
in the amount of $0

Description of the USGS regionai/national program

(d) Addilirutal or reduced amounts by each party during the above period or succeeding periods as may be
determined by mutual agreement and set forth In an exchange of letters between the parlies

The performance period may be changed by mulual agreement and set forth in an exchange of letters
between Ihe parties

3 The costs of this program may be paid by either party in conformity with (he laws and regulations respectively
governing each parly

4 The field and analytical work pertaining lo this program shall be under the direction of or subject to periodic review
by an authorized representative of the party of the first part.

I

5 The areas lo be Included in the program shall be delermined by mutual agreement between the parties hereto or
their authorized representatives. The methods employed in the field and office shall be those adopted by the party of
the first part to insure the required standards of accuracy sut^ect to modification by mutual agreement.

6 During the course of this program, all field and analytical work of either party pertaining to this program shali be
open lo the inspection of the other parly, and if the work is not being carried on in a mutually satisfactory manner,
either party may terminate this agreemenl upon 60 days written notice to the other party.

7 The original records resulting from this program will be deposited in the office of origin of those records Upon
request, copies of the original records will be provided to the office of Ihe other parly

8 The maps, records or reports resulting from this program shall be made available lo the public as promplly as
possible The maps, records or reports normally wiH be published by the party of the first part However, the party of
the second part reserves the right to publish the results of this program, and if already published by the parly of Ihe
first part shall, upon request, be furnished by Ihe party of the first part, at cost, impressions suitable for purposes of
reproduction similar to that for which the original copy was prepared. The maps records or reports published by
either party shall contain a statement of the cooperative relations between the parties. The Parties acknowledge that
scientific information and data developed as a result of the Scope of Work (SOW) are subject to applicable USGS
review, approval and release requirements, which are available on the USGS Fundamental Science Practices
website (htlps.^/www,usQS.QOv/about/orQani2a{ion/science-suDDort/sdence-Qua'itv-and-inteQritv/fundamental-sdence-
practices)

(e)



U.5. Department of the Interior

U.S. Geological Survey

Joint Funding Agreement
FOR

Water Resource Investigations

Q. Billing for this agreement will be rendered Quarterly Invoices not paid within 60 days from the billing dale w\\ bear
Interest, Penalties, and Administrative cost at the annual rate pursuant Uie Debt CoiiecUon Act of 1982, (codified at
31 U.S.C. § 3717) established by the U.S Treasury.

Form 9*1366

(May 2018)

Customer ft: 600000UB7

Agreement ft; ZIZHJFADODDDDSS
Project ff: ZH00U65
TIN ft: 99-6000618

USGS Technical Point of Contact Customer Technical Point of Contact

Name Stephen Zahniser
Deputy Center Director
1645 Wasp Blvd Bid 176
Honolulu, Hi 96016
(80S) 690-9595
(BOB) 690-9599
szahniser(§usgs gov

Name: Eva Blumenstein

Planning Program Manager
200 South High Street
Walluku, Hawaii 96793-2155
(808)463-3102

AddressAddress

TelephoneTelephone:
Fax-
Email

Fax,
Email eva blumenstein(gco mauLhi us

USGS Billing Point of Contact Customer Bitting Point of Contact

Name Bies May Oaog
Budget Analyst
1845 Wasp Blvd Bid 176
Honolulu, HI 96B1B
(808) 690-9501
(808) 690-9599
bdaog^usgs gov

Name. Eva Blumenstein
Planning Program Manager
200 South High Street
Wailuku, Hawaii 96793-2155
(808) 4B3-3102

Address' Address

Telephone Telephcme
Fax. Fax,
Email Email eva.blumensteln@co maui,hi us

County of Maui
Department of Water Supply

U.S. Geological Survey
United States

Department of interior

Signature Signatures

. 06/02y21By. Dale: By. Date;
Name; John P Hoffmann

Title: Center Director
Name;

Title:

By. Date;

Name;

Title:

By, Date:

Name:

Titte;



Groundwater Availability under Scenario-Based Recharge Changes, Maul, Hawai'i

U.S. Geological Survey, Pacific Islands Water Science Center

Pre-proposal, May 13,2021

Introduction

Limited groundwater availability to meet future state needs is a leading concern for water

managers in HawaH and particularly on the island of Maui. Increasing population, greater

demand for groundwater, needs of groundwater-dependent ecosystems, changes in land-cover

caused by humans, or invasive species, and climate change have heightened this concern.

Reduction of groundwater recharge related to loss of irrigation-return flow, changing

vegetation characteristics on the landscape, increased areas with built surfaces, or a drying

climate can adversely affect groundwater availability (Engott and Vana, 2007; Engott, 2011;

Engott and others, 2017; Izuka and others, 2018; Johnson and others, 2018; Mair and others,

2019; Brewington and others, 2019). Given that demand for groundwater on Maui is likely to

increase, understanding how plausible changes in recharge can affect groundwater availability

Is critical for management of the resource.

A numerical groundwater model is the best available tool for evaluating how changes in

groundwater recharge affect groundwater availability. Because pump rate is a variable that can

be controlled In a groundwater-flow simulation, It can systematically be varied in the

groundwater model to converge on an optimal withdrawal distribution under defined

constraints (White and others, 2020). Knowledge about an optimal withdrawal distribution for

future recharge scenarios will inform water managers on strategies to meet future demands.

Problem statement

Uncertainty in groundwater availability In a future climate and for future land-cover conditions
on Maui leads to a need to better understand how future groundwater demands can be met.

Objectives

The objective of this proposed study is to characterize optimal withdrawal distributions for local

communities and water mangers on Maui, subject to appropriate withdrawal-site and

saltwater-intrusion constraints, for selected future land-cover and recharge scenarios.

Approach

This proposed study will use published climate and land-cover conditions to create a set of

future recharge estimates that will be used as input to an existing island-wide groundwater-

flow model. A mid-century "dry" climate scenario for this study will use statistically downscaled

rainfall projections for 2041-70 under representative concentration pathway 8.5 (EHson Timm
and others, 2015). Future land-cover scenarios were developed by the Pacific Regional

Integrated Sciences and Assessments (Pacific RI5A) program (Brewington and others, 2017;

Brewington, 2018) using a stakeholder-driven process. This process considered forest

conservation, agriculture and ranching, urban development, and freshwater use to identify four

future land-cover scenarios, which are generally characterized as (1) business-as-usual, (2)

conservation, (3) intensive development, and (4) balanced conservation and development.

Recharge will be estimated with a water-budget approach that incorporates projected rainfall,
and current (2020) and two Pacihc RI5A future land-cover scenarios: business-as-usual and



balanced conservation and development. The recharge estimates will be used as inputs to the
groundwater model to quantify how future withdrawals can be maximized given defined
constraints on acceptable effects on groundwater resources and infrastructure, thereby
providing water managers with quantitative and direct information on how to meet future
water demand.

The groundwater-flow model was constructed using MODFLOW-2005 {Harbaugh, 2005) with
the Seawater Intrusion package (Bakker and others, 2013), which allows simulation of

freshwater and saltwater in ocean-island aquifers and is calibrated to 2001-10 conditions ((zuka
and others, 2021). The pump-optimization simulation will be developed using the PEST++
framework {White and others, 2018; White and others, 2020) under the following constraints:
(1) Sites and depths of existing and proposed new wells (with input from MOWS) are

predefined.

Withdrawals at each well cannot exceed a specified rate, possibly a fraction of the pump
capacity.

(3) Total withdrawals in each State of Hawaii Commission on Water Resource Management
aquifer system (with input from MOWS) are predefined.

(4) The simulated depth of the freshwater/saltwater interface must include a buffer between
the well bottoms and Interface.

(2)

The amount of discharge to streams and ocean in each aquifer system will be quantified for the
scenarios. Results of this study will build climate-adaptation capacity by evaluating how
groundwater availability may be affected by plausible changes in groundwater recharge and will
build upon information and capabilities developed in previous studies. Results will characterize

optimal withdrawal distributions for specified constraints and projected mid-century climate
conditions.

This study is anticipated to start October 1, 2021 and require 1.5 years to complete at a cost of
$168Kfor MOWS. Additional funding will be provided by Pacific RISAand the USGS will

contribute $56K in matching funds. Preliminary results will be shared with cooperators prior to
the completion of the study, within the first 12 months. The approach and results of the study
will be documented in a U.S. Geological Survey Scientific Investigations Report or a journal
article.

Timeline: Groundwater Atfatebilhy under Scenario-Based Recharge Changes, Maul, HawaH
Month

8 r'gTloTllTl^T 13[i4]i5Ti6Ti7Ti8Ta^
Groundwater Avallabinty
Recharge scenarios

1 2 3 4  5 6 7

Prepare optimization
Groundwater modeting
Cooperator Meetings
Initial, Final
Report

1Report writing
Report review and revision
layout
Publication



Budget

Budget summary in dollars
Total

PacfficRISA

uses
MOWS

20,000

S6,000

168,000

Total 244,000

Budget distrifaullon by task, in percent

» Data/project

managemenl

# Recharge
scenarios

* Groundwaler

modeling

Presentadons

and reporl
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DIGEST

ORDINANCE NO.
BILL NO. 81 (2021)

A BILL FOR AN ORDINANCE AUTHORIZING THE MAYOR
OF THE COUNTY OF MAUI TO ENTER INTO AN INTERGOVERNMENTAL

AGREEMENT WITH U.S. GEOLOGICAL SURVEY, PACIFIC ISLANDS WATER
SCIENCE CENTER, UNITED STATES DEPARTMENT OF THE INTERIOR

(STUDY TO ASSESS GROUNDWATER AVAILABILITY UNDER
SCENARIO-BASED RECHARGE CHANGES ON THE ISLAND OF MAU!)

This bill proposes to authorize the Mayor to enter into a Joint Funding Agreement with the
U.S. Geological Survey, Pacific Islands Water Science Center, United States Department
of the Interior, for a study to assess groundwater availability under scenario-based
recharge changes on the island of Maui, during the period of October 1, 2021 to
March 31, 2023. The total cost of the Agreement is $224,000 of which $168,000 would
be contributed by the County and $56,000 would be contributed by the USGS.

I, KATHY L. KAOHU, County Clerk of the County of Maui, State of Hawaii, DO

HEREBY CERTIFY that the foregoing BILL NO. 81 (2021) was passed on First Reading

by the Council of the County of Maui, State of Hawaii, on the 24th day of August, 2021,

by the following vote:

AYES: Councilmembers Gabriel Johnson, Kelly T. King, Michael J. Molina
Tamara A.M. Paltin, Shane M. Sinenci, Yuki Lei K. Sugimura
Vice-Chair Keani N.W. Rawlins-Fernandez, and Chair Alice L. Lee.

NOES: None.

EXCUSED: Councilmember Natalie A. Kama.

DATED at Wailuku, Maui, Hawaii, this 25th of August, 2021.

KATHY L. KAOHU, COUNTY CLERK
COUNTY OF MAUI, STATE OF HAWAII

Copies of the foregoing Bill, in full, are on file in the Office of the County Clerk,
County of Maui, for use and examination by the public.


