200 Seuth High Street
Waitluku, Hawaii 96793-2155
Telephone {808) 270-7855
Fax (808) 270-7670
e-mail: mayors.office@co.maui hius
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OFFICE OF THE MAYOR

County of Maui
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December 22, 2003 — i -
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3
Ms. Genevieve Salmonson, Director et
=

Office of Environmental Quality Control :; &

State of Hawaii
235 SBouth Beretania Street, Suite 702

Honolulu HI 96813

Re: Request to Publish in The Environmental Notice a Notice

of the Withdrawal of the Acceptance of the EIS for Phases
Il through VI of the Fagt Mauil Water Development Plan

Dear Mg. Sailmonson:

This letter is written on behalf of the County of Maui, which
has the statutory authority to accept the Final EIS and the Final
Supplemental EIS for the East Maui Water Development Plan {the "EM

Plan") on Mauit.

An EIS was prepared for the EM Plan in 1992 and 1993.

The Board of Water Supply of the County of Maui approved the
Final EIS on June 2%, 1993 and notice of the acceptance of this
Final EIS was published in the August 8, 1993 edition of the OEQC

Bulletin.

A judicial proceeding was instituted challenging the
acceptance of this EIS in the Second Circuit Court in The Coalition
Lo Protect East Maul Water Resources, et al. v. the Board of Water
Supply, et al., Civil No. 93-0734(3).

On Aungust 23, 1994, Circuit Court Judge Boyd P. Mogsman
entered an Order declaring the Final EIS inadeguate and remanding
the matter to the Board of Water Supply for the preparation of a
Supplemental EIS on the EM Plan.

A Supplemental EIS for the EM Plan was prepared between 2001
and 2002.

The Board of Water Supply of the County of Maui, upon proper
delegation, accepted the Final Supplemental EIS on October 15, 2002

Building A Better Community
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and notice of the acceptance of this Final Supplemental EIS was
published in the November 8, 2002 issue of The Environmental

Notice.

A Judicial proceeding challenging the acceptance of this Final
Supplemental EIS was initiated in The Coalition to Protect East
Maul Water Resources, et al. v. The Board of Water Supply. et al.,
Civil No. 03-1-0008(3) in the Circuit Court of the Second Circuit.

The above-referenced cases have been settled through the entry
of a Consent Decree. By one of the terms of this Consent Decree,
the acceptance of the Final Supplemental EIS for the EM Plan shall
be valid for Phase I only of the EM Plan and the acceptance of the
EIS, whether for the original Final EIS or for the Supplemental
Final EI8, for all Phases beyond Phase I, namely for Phases II
through VI, is withdrawn and has no legal force or effect.

The County has agreed to have published in The Environmental
Notice the withdrawal of any acceptance of the Final EIS or the

Final Supplemental EIS for the remainder (all Phases beyond Phase
I, namely Phases II through VI) of the EM Plan.

Based upon all of the foregoing on behalf of the County of
Maui and its Board of Water Supply, I regpectfully request that you
publish this letter in The Envirommental Notice as notice of the
withdrawal of the acceptance of the Final EIS and the Final
Supplemental EIS for Phases IT through VI of the EM Plan.

1f you have any questions regarding the foregoing, please feel
free to contact Jane E. Lovell, Deputy Corporation Counsel, at 270-
7740 .

Very truly yours,
/ - )fi / - ‘,;’;
f/ %gﬁf{ iéjmmm%mu

(F Loev
ALAN M. ARAKAWA
Mayor, County of Maui

xc: Board of Water Supply
Isaac Davis Hall, Esg.
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October 15, 2002

Ms. Genevieve Salmonson, Director
Office of Environmental Quality Control
235 South Beretania Street, Suite 702
Honoluly, Hawaii 96813

Dear Ms. Salmonson:

Subject: Acceptance Notice for East Maui Water Development Plan
Final Supplemental Environmental Impact Statement

On October 15", the Board of Water Supply accepted the FSEIS, by a vote of 5 to 2, with corrections
as proposed by the consultant, Mink & Yuen, Inc. Therefore, [ am notifying you of our acceptance
of the Final Supplemental Environmental Impact Staternent (FSEIS) for the proposed East Maui
Water Development Plan (EMPLAN), as satisfactorily fulfilling the content requirements of the EIS
law (Hawaii Revised Statues, Chapter 343) and the EIS Rules (Administrative Rules, Title 11,
Chapter 200),

By letter Governor Cayetano and Mayor Apana delegated to the Board of Water Supply the authority
to accept or reject the FSEIS for the EMPLAN.

The Board of Water Supply noticed the FSEIS for the EMPLAN for discussion/acceptance/rejection
on September 197, September 26, October 8%, and October 15™, 2002,

Pursuant to procedures contained in Chapter 200, this Acceptance Notice should be published in The
Environmental Notice.

If you have any questions, please contact David R. Craddick, Director at (808) 270-7816.

\Peter Rice, Chairperson
Board of Water Supply
County of Maui
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ACCEPTANCE REPORT

FINAL SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT
FOR THE
EAST MAUI WATER DEVELOPMENT PLAN
MAUL HAWAII
TAX MAP KEYS: (2) 2-5-004; (2) 2-5-005; (2) 3-8-001

PROPOSED ACTION

The East Maui Water Development Plan (EMPLAN) proposes the development of new
sources of water in East Maui for the Central Maui area. The EMPLAN provides for 10
wells in the Paia and Haiku aquifers. Two of the wells, Hamakuapoko Well 1 and
Hamakuapoko Well 2, have been completed and is available to the Department of Water
supply during drought emergencies. The EMPLAN also provides for control tanks and
86,000 feet of 36-inch transmission mains and 24,000 feet of connecting pipes from the East
Maui sources to the existing Central Maui Water System.

ACCEPTING AUTHORITY

Governor Cayetano and Mayor Apana delegated to the Board of Water Supply the authority
to accept or reject the Final Supplemental Environmental Impact Statement (SEIS) for the
EMPLAN.

PROCEDURE

Al The Board of Water Supply accepted the Final EIS for the proposed action on July
19, 1993.

B, Notice of the Final EIS was published in the QEQC Bulletin on August 8, 1993,

C. A complaint was filed by The Coalition to Protect East Maui Water and Hui Alanui
O Makena against the Final EIS in the Second Judicial Cireuit, Maui (Case # 2CC93-
0-000734) on September 3, 1993.

D. On August 23, 1994, the Court determined that the Final EIS is inadequate and the
Board was ordered to prepare a Supplemental Environmental Impact Statement
(SEIS}in compliance with Hawaii Revised Statues, Chapter 343, “to address serious
concerns raised by the Plaintiffs regarding water contamination, impact upon stream
flow and other issues raised by Plaintiffs.”

E. A SEIS Preparation Notice was published in The Environmental Notice on May 8,
2001. The Preparation Notice was distributed to Federal, State and County agencies,
private organizations and individuals.

10/15/02 -1
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VL

F. The 30-day early consultation period for the Preparation Notice ended on June 7,
2001. Seventeen (17) consultation letters were received and the Department of Water
Supply responded to comments. Comments and responses are included in the Final
SEIS.

G. Notice of the Draft SEIS was published in The Environmental Notice on June 23,
2002. The 45-day comment period ended on August 7, 2002. Twenty-four (24)
consultation letters were received and the Department of Water Supply responded to
comments. Comments and responses are included in the Final SEIS.

H. The Department of Water Supply submitted the Final SEIS to the Board of Water
Supply on September 19, 2002. The Board of Water Supply noticed and held
meetings on the discussion/acceptance/rejection of the Final SEIS on September 19%,
September 26, October 8, and October 15, 2002.

L. The Board of Water Supply accepted the Final SEIS on October 15, 2002,

J. Notice of availability of the Final SEIS will be published in The Environmental
Notice on November §, 2002,

EIS CONTENT

The Final Supplemental Environmental Impact Statement complies with the content
requirements of the EIS Jaw (Hawaii Revised Statues, Chapter 343) and the EIS Rules
(Administrative Rules, Title 11, Chapter 200) of the State Department of Health.

RESPONSES TO COMMENTS

The Department of Water Supply responded to comments that were raised during the SEIS
Preparation Notice and the Draft SEIS public review periods. These comments and
responses are included in the Final SEIS,

DETERMINATION

The Board of Water Supply of the County of Maui has determined that the Final
Supplemental Environmental Impact Statement for the proposed East Maui Water
Development Plan to be ACCEPTABLE under the procedures and requirements of the EIS
law (Hawaii Revised Statues, Chapter 343) and the EIS Rules (Administrative Rules, Title
11, Chapter 200).

10/15/02 2



t-:ztl -2 .

- R

T e T

A T T G TR AT I S T T I T
[ ¥

o S |

e |

0 M |

R BE E

i

RTINS I UL RTINS T ey

S T T
B W E S

ESS Lo L

T . R T

NOV (8 2002

OEQC LIBRARY

FINAL
SUPPLEMENTAL ENVIRONMENTAL

IMPACT STATEMENT
FOR THE

EAST MAUI WATER DEVELOPMENT PLAN

PREPARED FOR THE
MAUI COUNTY DEPARTMENT OF WATER SUPPLY

PREPARED BY
MINK & YUEN, INC.

HONOLULU, HAWAN

OCTOBER, 2002



Office of Environmental Quality Contrci
235 S. Beretania #702
Honoluly H1 96813
586-4185

DATE DUE
Juaw, 19, Qo0%,

[

1

iC

rmn

| S

et

i

1

Iy

]

1 L

{

(]




(I

L.

Jiign et Xt

o d L ]

(P

L (A

t
J—— 4

= Loz

-

Final
Supplemental Environmenta!l impact Stalement

for the
East Maui Water Development Plan

Maul, Hawall

Prepared For: Department of Water Supply
County of Maul

Responsible Official: This supplemental environmental impact staiement and
oll ancillory documents were prepcarad under the
signatory's direction or supervision and that the
information submitted, 1o the best of the signatory's
knowledge, fully address EIS content requirements as set
forth insections 11-200-17 and 11-200-18, Hawaii Revised

Statutes.
@ a-/—Q M 10/15/02
David R. Craddick Date

Director, Department of Water Supply

Prepared By: Mink & Yuen. Inc.
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EXECUTIVE SUMMARY
History and Litigation

The East Maui Water Development Plan (EMWDP), hereinafter referred to as the
EMPLAN, was prepared in 1992 by Norman Saito Engineering Consultants, Inc. It provides for
well fields, transmission mains and pipelines, and pumps to furnish an average of ten million
gallons (mgd) of water per day to the Central Maui Water System. Installed pump capacity
would be 16 mgd.

The Final Environmental Impact Statement (FEIS) was accepted by the Maui County
Board of Water Supply (board) in July 1993. In September 1993, the Coalition to Protect East
Maui's Water Resources, Hui Ala Hui O Makena, Mary Evanson, and Marc Hodges, Plaintiffs,
filed a complaint against the Board of Water Supply challenging the adequacy of the FEIS.

In August 1994, the Circuit Court, Second District, ordered the Board to prepare a
supplemental EIS to address the concerns raised by the Plaintiffs. In September 2000, the Court
authorized the Board to construct a monitoring well to gather data for use in the SEIS. This
SEIS addresses the issues described in both court orders.

The purpose of the EMPLAN is to develop water in the water-rich region of East Maui
for use in Centra! Maui without depriving the people of East Maui of their water needs. The
EMPLAN is compatible with the Hawaii State Plan, Maui County General Plan, State Land Use
Law, and Community Plans.

Plaintiffs' Concens
The principal concerns in the 1994 court order were the impact of pumping of the wells
on stream flow and the need for a broader discussion of water contamination. Although not

mentioned in the court order, other concerns mentioned in correspondence and in formal



meetings included items such as water rights, impact on coastal waters, relocation of wells to
preclude contamination, water for upcountry Maui, and alternative water sources. Some of the
other concerns deal with the procedural matters involved in processing of the FEIS.

Mitigation of Plaintiffs' Concerns

In compliance with the September 2000 court order, a monitor well was constructed for
the purpose of gathering data and information for use in environmental evaluations. Well
drilling data and test results, and other research data on the subject indicate that pumping form
the proposed wells would not affect stream flow. In view of these findings, the question of
riparian and appurtenant water rights and instream flow standards are irrelevant. Laboratory
analyses also show that water contamination with agricultural chemicals is not a problem.

Results of research and studies on the possible negative impacts on coastal waters due to
pumping indicate that such a possibility is pegligible. Relocation of the wells to preclude
contamination and to increase yield is an option that may be considered later. Studies to provide
water for upcountry Maui are being planned by the Maui Department of Water Supply.

Consideration is directed toward the development of alternative water sources, such as
desalination, impoundment of surface water, recycling of wastewater, and the development of
various groundwater and surface water sources, Water conservation is also emphasized. The
adoption of an alternative water source for development will be dependent upon its availability,
practicability, and the economics involved.

Various procedural matters relating to the processing of documents and handling of

departmental matters will be conducted within the bounds of legality and propriety.
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Executive Summary of Other Concerns and Mitigation

In addition to the concerns raised on the possible effects of pumping from the proposed
wells on stream flow, there were assertions that the Honomanu aquifer and other existing wells
in the Haiku aquifer system would be adversely affected. It was also pointed out that dust, noise,
and problems relating to the destruction of scenic values may arise. All of these and others are
discussed in detail in Chapters 10 and 11 of this document.

Alternatives

Various alternatives are discussed and evaluated. Among them are desalination,
recycling of wastewater, impoundment of surface water, other groundwater and surface sources,
and the practice of conservation. These are discussed further in Chapter 12.

Permits and Approvals Required

A number of permits and approvals are required of the Federal, State, and County
governments. These range from well drilling to grading permits, and are listed in Chapter 3 of
the SEIS. '

Unresolved Issues

1. Need for Water in Upcountry Maui, The Maui County Water Department is addressing
this matter independent of the EMPLAN.

2, Relocation of Well Sites. This is an option that will be considered by the Maui County

Board of Water Supply when implementation of the EMPLAN is inally adopted,

3. Environmental and Cultural Resources Study In Project Area. These studies will be done
when the proposal to relocate the wells is finally adopted by the Maui Board of Water

Supply. At the present time, the location and size of the well fields are indefinite. Upon

final approval of the proposal, a full environmentea! and cultural resources study of the



entire project area will be done. This will include an archaeological and historic sites
survey, flora, fauna, air quality and other studies, and a cultural resources assessment. It
is noted that no cultural assessment was made of the original project area because this
assessment was not required when the EIS was prepared. However, if the Maui Board of
Water Supply finally decides to proceed with the original project, a cultural assessment
must be conducted before project implementation.

Visual Impact of Water Tanks. Based on the preliminary locations of the well field and
water tanks, they are not expected to be visible from state highways or county roads. The
high elevation of the project area and natural forestation constitute barriers to negative
visual impacts. However, final siting of the tanks will consider visual impacts. In
addition, architects will employ appropriate architectural treatment and discrete painting
and landscaping schemes during the planning and design phases of the project.

Changes in Climate and Their Effect on Water Resources. This is a necessary and
continual study long-term study of climatic and hydrologic conditions to give us
information on the quantities and reliability of our water resources,

The above issues are further discussed in the text of the SEIS.
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entire project area will be done, This will include an archaeological and historic sites
survey, flora, fauna, air quality and other studies, and a cultural resources assessment, It
is noted that no cultural assessment was made of the original project area because this
assessment was not required when the EIS was prepared. However, if the Maui Board of
Water Supply finally decides to proceed with the original project, a cultural assessment
must be conducted before project implementation.

Visual Impact of Water Tanks. Based on the preliminary locations of the well field and
water tanks, they are not expected to be visible from state highways or county roads. The
high elevation of the project area and natural forestation constitute barriers to negative
visual impacts. However, final siting of the tanks will consider visual impacts. In
addition, architects will employ appropriate architectural treatment and discrete painting
and landscaping schemes during the planning and design phases of the project.

Changes in Climate and Their Effect on Water Resources. This is a necessary and
continual study long-term study of climatic and hydrologic conditions to give us
infonnatioﬁ on the quantities and reliability of our water resources,

The above issues are further discussed in the text of the SEIS,
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CHAPTER 1. AUTHORIZATION, PROPOSING AND APPROVING AGENCY

1.1 _Authorization
This Draft Supplemental Environmental Impact Statement (DSEIS) has been prepared in
accordance with the requirements of Chapter 343, Hawaii Revised Statutes (HRS).

1.2 Proposing Agency
Department of Water Supply (DWS)

County of Maui
Wailuku, Maui, Hawaii

1.3 Approving Agency
Board of Water Supply

County of Maui
Wailuku, Maui, Hawaii



CHAPTER 2. INTRODUCTION

2.1_History of the East Maui Water Development Plan (EMPLAN)
The EMPLAN dated September, 1992 was prepared by Norman Saito Engineering

Consultants, Inc. The EMPLAN provides for well fields with a planned pump capacity of
16 mgd and an average of 10 mgd. The wells would eventually be connected by means of
a 36-inch diameter pipeline, 86,000 feet long, to the Central Maui transmission system.
Total cost of the project was estimated at $ 48.5 million and was intended to meet the
needs of the Central Maui Water District for the next 20 years.

2.2 Litigation and Court Action
The Board of Water Supply of the County of Maui (“Board”) accepted the Final

Environmental Impact Statement (FEIS) for the EMPLAN on July 19, 1993. The FEIS
was prepared by Norman Saito Engineering, Inc. and subsequently published in the Office
of Environmental Quality Control (OEQC) Bulletin on August 8, 1993.

On September 3, 1993, the Plaintiffs submitted to the Courts a complaint
challenging the adequacy of the FEIS.

It was determined by the Court on August 23, 1994 (1994 Court Order) that the
FEIS is inadequate and fails to fully address important environmental issues such as water
contamination, impact upon stream flow and other issues raised by the Plaintiffs. The
Board was ordered by the Court to prepare a SEIS for the EMPLAN to address the
concerns raised by the Plaintiffs.

By a Court Order dated September 6, 2000, the Board was authorized to construct
a single-monitoring well at one of the locations identified by William Meyer of the United
States Geological Survey (USGS) in his letter dated September 9, 1998. The monitoring

S
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well is for the purpose of gathering data and information for use in the SEIS. In addition
to this monitoring well, the Board may drill an additional well based on certain conditions
listed in the Court Order. The Court Order is included in the Appendix of this SEIS.

This SEIS addresses the issues described in the Court Order of 1994 and 2000,
The FEIS accepted by the Maui Board of Water Supply in July, 1993 remains a viable

document.




CHAPTER 3. DESCRIPTION OF THE EMPLAN

3.1 Proiect Location

The EMPLAN project begins with well fields in Haiku and Paia and, through

86,000 feet of transmission mains and 24,000 feet of connecting pipelines, proposes to
deliver water to the Central Maui Water System, near Kuihelani Highway. The wells are
to be located in the north flank of Haleakala in the Paia and Haiku aquifer systems. The
Paia Aquifer System lies to the west of the Maliko Gulch and the Haiku Aquifer System to
the east. A total of 10 new wells and a number of storage reservoirs and chlorine contact
tanks are included in the system. Between Hamakuapoko and the Central Maui Water
Transmissions main, three connections to the Central Maui System will be made at
Puunene, Haleakala Highway and Paia.

3.2 Climate

The Paia Aquifer System, in which Hamakuapoko Wells 1 and 2 have been drilled,
bas a semi-arid climate with annual rainfell averaging 20 to 40 inches. The Haiku Aquifer
System, where the remainder of the EMPLAN wells are to be located, is moderately wet
with the annual rainfall averaging between 50 and 100 inches. The chief sources of rainfall
in the Paia Aquifer System are Kona storms (tropical depressions) and northerly cold
fronts, both of which occur almost exclusively in the winter months. In addition to rainfall
from these sources, tradewind showers add a significant component of rain in the Haiku
Aquifer System.

The normal dry season extends from May through September, and the wet season
from November through March. October and April are transitional months, The driest
months are June and September, the wettest are December and January.
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Temperatures at sea level averages 75 degrees F. The winter months are about
10 degrees F cooler than the summer months. Temperature decreases with elevation at

the approximate rate of 3.5 degrees F per 1000 feet.

3.3 Implementation Phases

The implementation of the EMPLAN was to be achieved in six phases based on
the development of 10 new wells. Two of the wells (Hamakuapoko 1 and 2) are in the
Paia Aquifer System and have already been drilled. The remaining eight wells will be in
the Haiku Aquifer System. Average yield of the completed project was computed at
10 mgd, two-thirds of the installed capacity, which is based on the DWS’s standard
operation of 16 hours per day of pumping. The installation of the transmission mains will
begin at the well field and proceed in a westerly direction until they connect with the
existing Central Maui Transmission main. The phased development of the project is
expected to be completed in about 15 years. Total cost of the EMPLAN is estimated at
$ 48.5 million for the year 2004.

The implementation phases proposed are as follows (see Figure 1):

Phase 1; Two new wells in the Hamakuapoko region of the Paia Aquifer System;
1 mgd per well; total installed capacity 2 mgd; transmission line extended to Paia. The
wells are completed (Hamakuapoko 1, 5420-02; Hamakuapoko 2, 5320-01) but are
pumped only during drought emergencies. The water is treated to remove DBCP.
Construction of the transmission line to Paia has not been started.

Phase 2; Two new wells in the Haiku area of the Haiku Aquifer System; 1.5 mgd
per well; total installed capacity 3 mgd; transmission extended to Kahului.

Phase 3: Another two new wells in the Haiku area of the Haiku Aquifer System;
1.5 mgd per well; total installed capacity 3 mgd; transmission line to Puunene.
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Phase 4: Another two wells in the Haiku area of the Haiku Aquifer System; 2 mgd
per well; total capacity 4 mgd. As stipulated in Court Order dated September 6, 2000,
“The West Kuiaha Tank is not a component of the East Maui Development plan...The
West Kuiaha Tank Project is not required to be discussed in the Supplemental
Environmental Impact Statement for the East Maui Development Plan.” The Court Order
is included in the Appendix of this SEIS.

Phase 5: Extend the 36-inch diameter main to the Central Mauj Transmission
Main.

Phase 6: Another two mgd wells in the Haiku Aquifer System; 2 mgd per well;
total installed capacity 4 mgd.

10



4 ist of Permits and rovals Required

AUTHORITY PERMIT /APPROVAL
Federal
U.S. Army Corps of Engineers 404 Permit
State of Hawaii
Department of Land and Natural Resources- Well Drilling, Pump Installation,
Commission on Water Resources Management Water Use and Stream Alteration
Permits
Department of Health New Water Source/System,
401 Clean Water Act
Department of Transportation Construction Plan Approval
ounty of Mauij
Planning Department Community Development Plan
Compliance
Department of Public Works Billing/Grading Permits

11
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CHAPTER 4. PROPOSED ACTION

4.1 Project Need
Maui County’s General Plan and the community plans for the Wailuku-Kahului,

Kihei-Makens, and Haiku-Paia areas have described the projected planned growth in these
areas in the next 20 years, This growth will result in increased water needs which are
planned to be met by the implementation of the EMPLAN. This increase in water demand
is prompted by the growth in agriculture, especially diversified agriculture, and expansion
of the visitor industry, and the utilization of the undeveloped lands.

The “Draft Water Use and Development Plan for the Island of Mani-1992”,
prepared by M&E Pacific, Inc. indicated that water use within the area served by the
Central Maui Water System would nearly double between 1990 and 2010. The EMPLAN
was designed to meet this need. An evaluation of the alternatives listed on pages lends
credence to the validity of the EMPLAN at this time. Of special note is the fact that the
Iao aquifer is being utilized to its sustainable yield and no additional pumpage should be

permitted.

4.2 Relocation of Well Sites
The original EMPLAN envisioned a total of 10 wells, two (Hamakuapoko 1 and 2)

located west of Maliko Gulch in the Paia Aquifer System, and eight located from Maliko
Gulch eastward to Kaupakulua Reservoir in the Haiku Aguifer System. Total installed
capacity was to be 16 mgd, and average draft 10 mgd. The two Hamakuapoko wells have
already been drilled and fitted with pumps but they still are considered integral to the
EMPLAN. They serve as supplementary sources for Upcountry Maui with production
limited to periods of drought. The initial expectation was that the two wells would have a
capacity of 1 mgd (700 gpm) each for a total installed capacity of 2 mgd, but they have

12



been fitted with 500 gpm (0.72 mgd) each. Without these wells, the remaining expected
installed capacity in the EMPLAN is 14 mgd.

The wells sited east of Maliko Guich were to be fitted with pumps having
capacities of either 1.5 mgd (1042 gpm) or 2.0 mgd (1400 gpm). The first four wells
located between East Kuiaha Road and Maliko Guich were to have 1.5 mgd pumps, and
the remaining four to the east, 2 mgd pumps. These pump sizes were selected without the
benefit of a supporting data base. Even now the data base is sparse but strong enough to
suggest that the anticipated pump capacities are too great for the state of the aquifer at the
proposed locations. Additionally, the original sites are down gradient of former pineapple
fields from which residual contamination by the nematocides EDB and DBCP may still be
a threat. For these primal reasons—pump capacities and the threat of residual
contamination--an alternative to the original plan is to relocate the wells to a line about
one mile further inland just below East Maui Irrigation Company’s Kauhikoa Ditch at an
elevation of about 1,000 feet (see Fig. 3). Four well fields, each containing two wells
rated at 1.5 to 2 mgd each, will be sited over a reach of approximately two miles between
Lilikoi Gulch and Opaepilau Guich,

In the relocation alternative, the western well fields, Lilikoi and Ohia, will be rated
at 1.5 mgd per well, allowing for total capacity of the four wells of 6 mgd and an average
daily yield of 4 mgd. The two easterly well fields, Kuiaha and Opaepilau, will be rated at
2 mgd per well for a total installed capacity of 8 mgd and average daily yield of 5.4 mgd.
When all four well fields are in place, total installed capacity will be 14 mgd, and average
daily yield will be 9.3 mgd.

The static water table elevation at the monitor well is 4.7 feet, which at a
groundwater gradient of about 2 feet per mile implies that it will be about 7 feet at the
Lilkoi-Ohia site lying one mile further inland. A water table elevation (or head under
static conditions) of 7 feet above sea level will allow a pump capacity of 1.5 mgd. At the

13
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proposed Kuiaha and Opaepilau well fields, the expected static head will be about 8 feet,
sufficiently high to sustain pump capacities of 2 mgd.

4.3 Hydraulics and Economics of the Proposed Relocated Wells
The EMPLAN prepared by Norman Saito Engineering Consultants (9/92)

proposes developing 10 basal wells, two in the Pais aquifer west of Maliko Gulch and
eight along the 650-feet elevation in the Haiku aquifer between Lilikoi Gulch and
Opaepilau Guich. The wells are to extend from the ground surface to below sea level.
Chapter 4.2 discusses the proposal to relocate the eight wells in the Haiku aquifer system
to an elevation of about 1,000 feet.

In the Saito Engineering Plan, the eight Haiku wells are to be constructed in four
phases. Each phase comprises two wells pumping from the basal aquifer. The 700 gpm,
150 hp pumps would discharge into a piping system leading to small stabilizing reservoirs,
each serving two wells. Water from the stabilizing reservoirs flows into a 36-inch
transmission main to the Baldwin 560-foot reservoir which serves as the control reservoir.

The proposed installed pumping capacity of 700 gpm (1 mgd) at each of the eight
wells as originally located are too high to sustain production at acceptable salinity levels.

Basal heads increase farther inland. At the 1,000-foot elevation, heads will be
seven to eight feet and this is more likely to sustain production levels in the range of 1.5 to
1.75 mgd without long-term deterioration of salinity levels.

Figure 3 shows the locations of the eight Haiku wells of the EMPLAN and the
proposed locations for the relocated wells about 5,000 feet inland of the original well sites,

The relocation of well sites to higher elevations involves deeper wells, deeper
pump settings, and increased lift requiring more power for the pumps. The well depths at
the original sites are around 700 feet. At the proposed relocated elevation of 1,000 feet
above mean sea level, well depths increase by 350 feet. Pumping lift is increased by 54%.

14
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The EMPLAN provides for a 36-inch diameter transmission system from the east
of Haiku along Haiku Road extending westward to Kahului with a controlling elevation of
560 feet. If well sites are relocated to the 1,000-foot elevation, a transmission main must
reach from the relocated sites down to the planned transmission system.

Figure 3 shows a likely alignment for this transmission main along Kauhikoa Road.
This would connect the Phase 2 relocated well sites. Later phases at the relocated sites
extending eastward would connect to the Kauhikoa Road transmission main.

The transmission main from the relocated sites to Hatku Road is 7,000 feet long.
For this study, the installed capacity of each well is 1,200 gpm (1.71 mgd). For the eight
wells, the total installed capacity is 13.71 mgd. For this flow rate, velocity in the 30-inch
diameter pipeline is 4.4 feet per second. Flow velocity in a 24-inch diameter pipe exceeds
six feet per second, the economic limit,

The EMPLAN provides for the 36-inch transmission main through Phase 6. For
this study, the 36-inch transmission main along Haiku Road for phases 3, 4, and 6 is
replaced by equivalent lengths of 16-inch, 20-inch, and 24-inch mains. The Phase 2, 36-
inch main between Kauhikoa Road and the west end of the Phase 2 development is
retained because it is required for either development scheme.

The two existing wells in the Paia aquifer (Hamakuapoko Wells 1 and 2) included
in the EMPLAN are contaminated with Volatile Organic Compounds (VOC) to a level
that requires treatment. This may also be the case in the adjacent Haiku aquifer. For that
reason, this study includes costs of granular activated carbon (GAC) adsorption facilities
in separate tables.

The component costs for each development phase are taken from the EMPLAN.
These were modified by replacing the 36-inch transmission main components along Huiku
Road by water mains appropriately sized for that phase. The cost of the transmission west
of Phase 2 was included in both development schemes.

15



Table I summarizes the phase-by-phase capital costs for the two development
schemes and Table I-A shows the costs including GAC facilities.

TABLE I
CAPITAL COSTS FOR EACH DEVELOPMENT PHASE
{THOUSAND DOLLARS)

DEVELOPMENT PHASE ORIGINAL SITE RELOCATED SITE
(650" ELEV) (1000’ ELEV)
2 5,470 7,050
3 3,515 4,240
4 3,690 4,260
6 3, 355 4,155
ToTALS T s 15,030 s 19,705
TABLE 1-A

CAPITAL COSTS FOR EACH DEVELOPMENT
INCLUDING GAC ADSORPTION FACILITIES
{THOUSAND DOLLARS)

DEVELOPMENT PHASE ORIGINAL SITE RELOCATED SITE
{650’ ELEV) {1000’ ELEV)
2 9,470 11,050
3 7,515 8,240
4 7,690 8,260
6 7,355 8,155
voras s 32,030 s 35,705

Capital costs for the relocated sites are higher due to increased well depths.
Increased drilling costs, deeper pump settings and more powerful pumps are big factors.
There is also the additional 7,000 feet of transmission main. Not included is the need for a

pressure regulating scheme.
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The annual costs for the two development schemes were developed for two
operational availability levels. Table 2 and Table 2-A show costs for 90-percent
operational level. Table 2 does not include GAC operations. Table 2-A includes GAC
operations, Table 3 and Table 3-A show the costs for two-thirds operational level.

The following assumptions were used to develop the annual costs:

1. Twenty-year life for all capital cost facilities.
2. Six percent annual interest rate.

3. Electric power at $ 0.15 per kwhr.

4,

Operating cost includes annual power plus 10 percent for
maintenance and repair.

S. Annual cost of GAC operations at 90-percent availability is

$ 120,000.00 per well at the original sites and $ 130,000.00 per
well at the inland sites. At 67-percent availability, the GAC cost
of operations is $ 100,000.00 per well at the original sites and

$ 120,000.00 per well at the inland sites.

TABLE 2
SUMMARY OF ANNUAL COSTS
90 PERCENT OPERATIONAL AVAILABILITY

ITEM ORIGINAL SITE RELOCATED SITE

{650 ELEV) {1000 ELEV)
Operating Cost $ 935,000 $ 2,718,000
Amortization 1,400,000 1,720,000
Annual Cost 2,335,000 4,438,000
annual Production 2,253 4,505

(miliion gal)
Cost/Million Gal 1,036 985
17
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TABLE 2-37
SUMMARY OF ANNUAL COSTS
90_PERCENT OPERATIONAL AVAILABILITY

Operating Cost

GRC Operating Cost 860,000
Amortization 2,800,000
Annual Cost 4,970,000
Annual Production 2,253
(millicn gal)
Cost/Million Gal 2,205
TABLE 3

ITEM

Operating Cost
Amortization
Annual Cost
Annual Production

{million gal)
Cost/Million Gal

GAC RDSORPTION OPERATION INCLUDED

ORIGINAL SITE

RELOCATED SITE

(650’ ELEV) (000" ELEV)

$ 1,210,000

SUMMARY OF ANNUAL COSTS

67 PERCERT OPERATIONAL AVAILABILITY

ORIGINAL SITE

$ 2,718,000

1,040,000
3,112,000
6,870,000

4,505

RELOCATED SITE

(650" ELEV) {1000’ ELEV)
3 697,000 $ 2,024,000
1,400,000 1,720,000
2,097,000 3,744,000
1,677 3,354
1,250 1,116

18




TN LT S N T 8 e A

ey s

1
e

TABLE 3-B
SUMMARY QF ANNUAL COSTS
67 PERCENT OPERATIONAL AVAILABILITY
GAC ADSORPTION OPERATION INCLUDED

ITEM ORIGINAL SITE RELOCATED SITE
(650" ELEV) (1000 ELEV)
Operating Cost $ B64,000 $ 2,024,000
GAC Operating Cost 800,000 960, 000
Amortization 2,800,000 3,115,000
Annual Cost 4,464,000 6,099,000
Annual Production 1,677 3,354
(million/gal)
Cost/Million Gal 2,662 1,818
Future Planning Considerations for the Relocated Well Sites

The movement inland of the line of wells will result in higher pressures in the
transmission main along Kauhikoa Road. Assuming the ground elevation of the relocated
stabilizing tanks to be 1,050 feet, the difference of elevation to the Baldwin Tank is 490
feet. Pressure will exceed 200 psi at the lower end of the pipeline. This can be alleviated
by a pressure-regulating valve or pressure-breaking tank at a suitable elevation. This can
be done by the design engineer when engineering plans are prepared. Planning can also be
directed toward creating another pressure zone.

The inland location poses the need to connect the four phases to the 30-inch
transmission main in an area with a sparse road network. The stabilizing tank for Phase 2
can connect directly to the transmission main. Connecting phases 3, 4, and 6 will involve
crossing the intervening guiches. These engineering problems can best be addressed when

the various phases come up for development.
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CHAPTER S. PUBLIC LAWS, REGULATIONS, PLANS AND
POLICIES RELATED TO PROPOSED PROJECT

5.1 Federal Laws

Normally, most Federal laws and regulations applicable to the proposed project are
administered by the State Department of Health (DOH).

Of the applicable Federal laws, the most important are the Clean Water and Safe
Drinking Water acts. The NPDES requirements under the Clean Water Act may apply to
the proposed project but whether they would or not will depend on interpretation of the
law. The Safe Drinking Water Act will involve EPA water quality requirements and the
need for the DOH to approve new drinking water sources. Approval is based on an
engineering report describing measures taken to protect the water source and the
infrastructure to store and distribute the water.

5.2 Hawaii State Plan

The objectives and policies of the proposed project must rely on the Hawaii State
Plan to serve as a guide for future long-term development of the State. To be considered
are what support services and facilities are necessary to accommodate future growth and
distribution of population throughout the State, what must be done to stabilize and
enhance our economy, and how the environment can be protected in the face of economic

and population growth.

5.3 State Functional Plans

The State has developed 12 Functional Plans to help implement the Hawaii State
Plan in coordination with County General Plans and Community Development Plans. Of
the 12 plans, those with direct bearing on the proposed project are the Housing,
Agricultural, and Water Resources plans.

20
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The applicability of two other State laws, the boundary amendment application for
uses that are non-conforming with land use designation under the State Land Use Law,
and whether permits are required under the Coastal Zone Management Act do not appear

to be necessary.

5.4 State Land Use Law

For uses that are non-conforming to the land use designation, State Land Use
Commission Rules require a boundary amendment application. However, this rule
does not apply to this project since it was intended for public use (Rule 205-5).

.5 Coastal Zone Management Act
Permits under the Coastal Zone Management Act are not required since the
EMPLAN is not located within the special management area or coastal zone management

arcas.

3.6_Environmenta} Impact Statements
The State law requiring EISs appears to apply to the proposed project because of

its long-range implications and the possibility of the emergence of negative impacts, The

preparation of an EIS is administered by the OEQC.

3.7 _Maui County General Plan
With respect to water development and management, the proposed project will be

consistent with a number of the objectives and policies of the Maui County General Plan.
The general objective of the Plan to provide an adequate supply of potable and irrigation
water to meet the needs of the residents of Maui County includes the improvement of
water transmission systems, provisions of better fire protection, development of new

sources for pew developments, maintaining the right to manage the County's water
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sources and transmission systems, and the development of & method of water allocation to

the community. Pertinent sections of the Mauj County General Plan are listed in the
Appendix.

3.8_Community Plans

Community plans were adopted by ordinance as a means to spell out in detail the
objectives and policies of the Genera! Plan. Community plans must be updated at least
every 10 years to reflect latest charges in population, economic conditions, changes in land
use and other parameters. A review of the community plans of the Kahului-Wailuku,
Haiku-Paia, and Kihei-Makena areas indicated continued consistency with the objectives
and policies of the Maui County General Plan. The sections dealing with water in the
Haiku-Paia, Kihei-Makena and Wailuku-Kahului Community Plens may be found in the
Appendix.

22
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CHAPTER 6. THE HYDROGEOLOGICAL ENVIRONMENT

6.1 Geological Environment of the Haiku Aquifer System

The fundamentali geological environment in the Hailku Aquifer System was first
described by Stearns and Macdonald of the USGS (1942) and has been validated in detail by
scientists of the Survey and others. The region is underlain with two basic geological
formations, the Kula Volcanics and the Honomanu Basalt. The Honomanu Basalt is the
basement rock and constitutes the greatest portion of the East Maui shield volcano. The Kula
Volcanics was emplaced late in the history of volcanic eruptions and forms a blanket up to
several hundred feet thick on the Honomanu. The transition from Honomanu to Kula is
characterized by ash, soil and volcanic debris that are typical of unconformities in volcanic
sequences but are considered local discontinuities in East Maui because the Kula lavas are
assumed to have been a prolongation of the original volcanic activity rather than separate series
of eruptions.

In addition to the eruptive rock geology, a third phenomenon characterizes the region.
The northwest rift zone of the Haleakala volcano strikes through the Haiku Aquifer System. On
the west the rift boundary runs through Puu Ehu, Kauhikoa and Puu Umi to Maliko Bay; on the
east through Kapua o Kamehameha and Kuioii to Kapukaulua Point. Each Puu was created by
lava and pyroclastics rising to the surface in passageways that later solidified into dikes and other
low permeability intrusive rocks. The region between the boundaries of the rift is where the
wells proposed in the EMPLAN are located. Figure 4 summarizes geological conditions in the

region.
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6.1.1 The Honomanu Formation

The Honomanu formation, like all of the basaltic formations constituting the bulk of
Hawaiian shield volcanoes, is highly permeable and moderately porous and, as a consequence,
comprises premier aquifer lithology. The Kula formation, on the other hand, is transitional from
besaltic to andesitic and therefore is much less permeable than the Honomanu, Throughout the
Haiku region the Honomanu formation contains the most voluminous aquifers, which are basal.
In a basal aquifer fresh water overlies seawater in approximate balance with the Ghyben-
Herzberg ratio of 40 feet of fresh water extending below sea level for every foot above sea level,

It is the basal aquifer in the Honomanu formation, which the EMPLAN wells will exploit.

6.1.2 The Kula Formation

The Kula formation contains no aquifers of a size useful for municipal water
development. Groundwater occurs sporadically, perched on low permeability layers of soil-
saprolite, ash and erosional debris between layers of massive lava flows and in the transition
zone where the primary basalt of the Honomanu alters to andesitic basalt of the Kula,
Groundwater in the Kula is important as a source of seepages and springs that drain to streams,
as a source of water derived by way of small diameter shallow wells for individual households,
and as a temporary reservoir for contaminants that may accompany infiltration below agricultural

fields. The EMPLAN wells will be designed to avoid incorporating Kula groundwater in their

pumpage.

24



6.1.3 Transition from the Honomanu to the Kula Formation
Gingerich (1999) points out that over the entire coastline between Maliko and Kakipi the

Honomanu is exposed. Mink and Yuen, Inc. fieldwork corroborates this observation. The
transition from Honomanu to Kula is clearly visible on both the west and east sides of Maliko
Bay. On the west side starting at sea ievel about 25 feet of Honomanu in the form of oceanite
basalt are overlain by rubbly debris grading into the Kula, Weak seepages drain at the interface.
A similar condition occurs on the east side of the Bay, and then eastward along the coast to
Kakipi. Gingerich also notes that the floor of Maliko Guich is eroded into the Honomanu to a
channel elevation of about 600 feet, approximately 3.4 miles from the coast. At higher channel
elevations the floor of the Gulch is in the Kula formation. These are important observations that
contradict the opinion that the Honomanu is saturated to hundreds of feet above sea level and
therefore is the source of perenniat flow in streams. Flow in Maliko Gulch is sporadic, and none
has been observed to originate as drainage from the Honomanu except near the coast below the
elevation of the basal water table at about 3 feet above sea level.

Because the Honomanu is exposed along the coastline in the Haiku region, the basal
aquifer is assumed to discharge at the coast. This is an important and simplifying boundary
condition for use in both analytical and numerical modeling.

6.1.4 The Rift Zone

The third geological condition, besides the occurrence and position of the Honomanu and
Kula formations, inherent to the Haiku region is the location of the rift zone. The distance
between the east and west boundaries of the rift is about 3 miles, and it is within this width that
the proposed EMPLAN wells are to be drilled. Water level measurements taken within and to
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the west of the rift suggest that the rift boundaries impede groundwater flow. Groundwater levels
in the Honomanu basal aquifer within the rift boundaries are 1 to 2 feet higher at the same
distance from the coast as heads to the west of the west rift boundary. To the east of the east
boundary there are no wells in the Honomanu for comparison. Figure 5 is a groundwater
potential map based on reasonably reliable head measurements. The Gingerich repott also

includes an isopotential map.

6.2 Aquifer Characteristics

Of the two geological formations that carry groundwater, only the Honomanu is of
interest in adding supply to the Central Maui water network. The Kula contains perched water
that is neither voluminous nor extensive, but underlying the entire Haiku region is a basal aquifer
in the Honomanu that promises to be highly productive.

The successful development of an aquifer depends on several aquifer parameters, the
volume of groundwater in the rock mass, and the relationship between recharge and outflow. The
essential aquifer parameters are hydraulic conductivity (k, in ft/day), which is a measure of the
ease of flow of water through the formation, and effective porosity (S, dimensionless), which
relates to the water in pore spaces that can move to discharge. The volume of water in
exploitable storage is a function of static head (elevation of the water table above sea level) and
effective porosity. In a basal lens the depth of fresh water extending below sea level is
approximated by the Ghyben-Herzberg ratio, which states that for every foot of fresh water
above sea level, 40 feet reaches below sea level. Although the ratio is restricted to hydrostatic

conditions, seawater density of 1.025 and fresh water density of 1.000, it is a very good
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approximation for a thick lens at some distance inland of the discharge front, as is the situation in
the Haiku region.

The shape of the water table is determined by the rate of recharge to and the
corresponding outflow, in the form of natural discharge and forced extraction, from the lens.
Because groundwater travels toward the coast, or beyond where caprock occurs, to discharge,
head rises with distance inland. The rate of rise with distance perpendicular to the outflow front,
which is the near coastal region in the Haiku region, is referred to as the gradient.

The rate of outflow per foot of coastline is expressed by Darcy’s Law, which amended
for a basal lens having a Ghyben-Herzberg ratio of 40:1, is,

q = 41kh dhvdx
which on solution by integration yields the result,

q = 41kh*/2x
This is an approximation because it assumes, along with the normal assumptions of horogeneity
and isotropism, that flow is uniform throughout the inland reach of the lens and not influenced
by local recharge. Nevertheless, it provides a sound estimate of rate of flow from which the
sustainable yield of the aguifer can be deduced.

Aquifer parameters are calculated from pump tests during which water levels are
measured. Pump test data allows for the determination of transmissivity (T, in fi%/day), from
which hydraulic conductivity is calculated as transmissivity divided by the depth of flow of
water moving to the well bore. Effective porosity is also calculated from pump test data, but
only if drawdown is measured in a boring (observation well) other than the pumping well.
Nowhere in the Haiku region has a pump test been conducted during which drawdown was
measured in an observation well. The Maui County Water Department will be using the monitor
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well drilled for the SEIS as an observation well in the Hajku region. The instances where water
levels at distant wells were measured during pumping at a separate well (Hamukuapoko 1, 5420-
02; Hamakuapoko 2, 5320-01; and Upper Haiku, 5419-01) failed to detect drawdown caused by
pumping.

Only the data from step drawdown tests, during which a variety of pump rates are
controlled for periods of one to two hours until a stable drawdown in the well is achieved, are
available for estimating transmissivity and hydraulic conductivity, Effective porosity is
undeterminable from these tests, but by analogy with similar basal aquifers in primitive shield-
building basalts, such as the Koolau Basalt of Oahu and the Wailuku Basalt of West Maui, it is
known to normaliy fall in the range .05 to .10.

Appendix 16.2 describes the method by which transmissivity (T) and hydraulic
conductivity (k) are determined from step drawdown test results. Although the method is
approximate, the parameter values calculated are consistent with those determined in other
similar basaltic aquifers.

Data from a step drawdown test of Hamakuapoko 1 (5420-02) yields a transmissivity of
116,438 sq.ft./day, which divided by depth of penetration of the well below the water table of the
Honomanu (40 feet), results in hydraulic conductivity of 2911 fi/day. The appendix explains
how the value of transmissivity was determined. In calculating hydraulic conductivity the
underlying assumption is that the depth of penetration is equal to the depth of flow. At
Hamakuapoko 2 (5320-01) a hydraulic conductivity of 5940 ft/day was calculated by Water
Resources Associates. Hunt of the USGS calculated a hydraulic conductivity of 3500 ft/day for
the Upper Haiku well (5419-01), and for the same well the Mink and Yuen, Inc. calculation is

3600 fi/day. For the Kulamalu well (5317-01) the step drawdown test yielded much lower
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estimates of hydraulic conductivity: 248 ft/day by WRA; 913 ft/day by Bauer of CWRM: and
410 fi/day by Mink and Yuen, Inc. Data from the pump test of the monitor well (5418-01)
results in a hydraulic conductivity of 7,000 to 10,000 ft./day (see Chapter 8 for full discussion).

Employing an inverse interpretation of the basic Darcy relationship for a basal lens,
Gingerich (1999) calculated the Honomanu hydraulic conductivity in the Haiku region to
average 3300 fi/day. He assigned a value to groundwater flow based on a hydrologic budget,
considered the head at the Kulamalu well (5317-01) and the distance between it and the coast,
then solved for hydraulic conductivity.

Although the diversity among the above calculated values of hydraulic conductivity
appear substantial, in fact the magnitude of even the lowest value (Kulamalu) is sufficiently large
to permit installation of high capacity pumps, say 1 to 2 mgd. The differences among the values,
however, combined with estimating effective porosity, are a challenge to effective modeling,
whether analytical or numerical.

6.3 _Groundwater Flow and Sustainable Yield

Estimates of recharge to the Honomanu aquifer in the Haiku region have been made by
Gingerich (1999), Shade (1999) and Mink and Yuen, Inc. The budget of Gingerich includes
infiltration from both rainfall and fog drip over an arca of 42 square miles and a coastal length of
5 miles; that of Shade used for comparison here is for rainfall over an area of 29.2 square miles,
although separately she included fog drip over a larger area; and the Mink and Yuen, Inc. budget,
which also excludes fog drip, covers an area of 35.71 square miles. The Gingerich recharge
value 1s 97.5 mgd (2.32 mgd/sq.mi.); the Shade value is 54 mgd (1.85 mgd/sq.mi.); and the Mink
and Yuen, Inc. value is 61 mgd (1.71 mgd/sq.mi.). Although the high Gingerich value has a
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strong claim to validity, the conclusions that follow are keyed to the more conservative values of
Shade, and Mink and Yuen, Inc.

The significant differences in head between the wells west of the trace of the rift zone
drawn through the cinder cones adjacent to Maliko Gulch and those to the east suggest that
hydraulic continuity between the sets of wells is impeded. The Hamakuapoko wells have heads
between 4 and 4.5 feet at a distance about 2 to 3 miles from the coast, and the Upper Haiku well
has a head of about 4.5 feet at about 3 miles from the coast, whereas the Haiku School well at
just over a mile from the coast has a head of 3.4 feet and the new Ulumalu weli (5417-01) about
2 miles from the coast has a head of 8 feet. Static head at the recently drilled monitor well
(5418-01) is 4.7 feet at approximately 2 miles from the coast. At about comparable distances
from the coast, which is assumed to be the discharge front of the lens, the wells west of the rift
zone boundary are 1 to 2 feet lower than the wells to the east. We interpret this phenomenon to
mcanthatanaquiferlmitbetweenthetwoﬁ.ﬂzonelmcesexistswithintheHaikquuifer
System and hereafter refer to it as the Kuiaha Unit, .

Proportionately re-casting the hydrologic budgets discussed above to reflect the narrower
compass of the aquifer, which extends for approximately 3 miles between the west and east
boundaries of the rift zone, the recharge values are as follows: Gingerich, 55 mgd; Shade, 30
mgd: and Mink and Yuen, Inc. 34 mgd. These are recharge values, not allowable extraction
(sustainable yield). '

The sustainable yield equation (Mink, 1980) is,

SY =1{1-(hs/ho)’}
in which SY is sustainable yield, I is recharge, h, is initial head in the aquifer, and h, is the
steady state head to which the original head will descend for the value of SY, Assuming an
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initial average head of 7.5 feet, which is the situation in the mid portion of the aguifer, that will
be allowed to decrease to a steady state head of 5 feet, the SY for the Shade recharge value is
14.7 mgd; for the Mink and Yuen, Inc. recharge it is 16.7 mgd; and for the Gingerich value it is
26.9 mgd. Even the lowest of these values exceeds the EMPLAN estimated average pumpage of
10 mgd.

For an average draft of 10 mgd, the steady state head for each of the recharge estimates
will be: Shade, 5.7 feet; Mink and Yuen, Inc. 5.9 feet; and Gingerich, 6.3 feet. A basal aquifer
with a head of 5 to 6 feet in its mid portion can accommodate well capacities of 1.0 to 1.5 mgd.

An inventory of Honomanu formation wells located in the Kuizha Unit and also in the

Paia Aquifer System within a half-mile of Maliko Gulch is tabulated below.

Well State no. Head, Ft. Data Source Reliability

Haiku School  5519-01 34 DOWALD Original meas. Good
Ulumalu 5417-01 1.9 CWRM Very good
Kulamalu 5317-01 12 CWRM Good

Baldwin Man.  5519-03 55 J.F. Mink Poor

W. Kuizha 5518-04 52 CWRM Very good
Hea’a’ulu 5616-02 58 Driller record Fair

Joachim 5517-01 5 Driller record Fair

Manawai 5517-02 6.2 Driller record Fair

Haiku monitor 5418-01 4.7 Driller Good

‘Water levels west of the rift zone within half mile of Maliko Gulch.

H'Poko 1 5420-02 43 WRA; TNWRE Very good
H’'Poko 2 5320-01 4.6 WRA; TNWRE Very good
31



Upper Haiku 5419-01 4.5 TNWRE Very good

Maui H.S. 5420-01 34 USGS Very good
HC&S Pump 11 5520-01 3.5 USGS Good
Haliimaile 5220-01 5 CWRM; TNWRE  Good
Table abbreviations:

TNWRE ... Tom Nance Water Resources Engineering
WRA ... Water Resources Associates
USGS ... U.S. Geological Survey
CWRM ... State Commission on Water Resources Management
DOWALD ... State Department of Water and Land Development

The head measurement in the recently drilled Maui Pine well at Haliimaile (5520-01)
gave a value of 4.95 feet. At the end of drilling the reported initial head was 6.32 feet (Nance,
WRE). The difference may be due to confusion in elevation of the measuring point. Most
significant, however, is the fact that this well has a head substantially lower than that of the
Dowling well (12 feet) lying to the east of the rift zone trace at about the same distance from the
coast.

The water level measurements within the Kuiaha Unit useful for composing a water level
map (piezometric map) are limited to 5519-01, 5417-01, 5318-01, 5616-02, 5517-01, 5517-02
and 5418-01. For the aquifer west of the rift zone boundary all of the listed wells are considered

reliable for & water level map and determination of gradients.

32



e

CHAPTER 7. AQUIFER CONTAMINATION

Contamination of the groundwater in the Haiku Aquifer System may originate from two
principal sources, agricultural chemicals and septic tank — cesspool effluent. Of greatest concern
is the potential from agricultural chemicals used in the past or currently applied. Septic tank —

cesspool effluent has not been identified as a detectable pollutant.

7.1 Agricultural Chemicals and Toxicity

Until the mid 1980s the nematocides EDB (ethylene dibromide) and DBCP
(dibromochloropropane) were injected into the soils of pineapple fields in East Maui. The
registration of DBCP was suspended by the U.S. Environmental Protection Agency (USEPA) in
1979, but use of the Maui Land and Pineapple Company inventory of the chemical was permitted
in Maui until December 31, 1986. The USEPA registration of EDB was cancelled in 1983, from
which time its use was prohibited. Both EDB and DBCP were suspected to be carcinogenic.
Often accompanying these primary nematocides is another organochlorine, TCP
(trichloropropane).

In 1979 most of the pineapple fields lay west of Maliko Gulch above an elevation of about
400 feet. Starting in about 1979 — 1980 the lower fields below the Haliimaile Highway were
replaced with sugar cane. Now the greatest pineapple acreage lies in the region west of Maliko
Guich and inland of Haliimaile Highway.

To the east of Maliko in the 1970s a few fields were located in the Haiku Town — Pauwela
region, and seven fields lay between Hana Highway and the coast. Figure 6 is a Maui land and
Pineapple Co. map dated 1970 showing the locations of its pineapple fields. A field on the slopes
of Kauhikoa continues to be cultivated. The Upper Haiku well, 5419-01, was drilled in the

vicinity of the Kauhikoa field. At one time individual private growers grew pineapple below EMI’s
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Kauhikoa Ditch, and presumably they used Rematocides, although no records of the type of

nematocides have been found. The proposed wells will be located in the same general area,

1.2 History of the Detection of Contamination

Groundwater sampling began in East Maui in 1979 after USEPA became concerned
with organochlorine pesticides, particularly EDB and DBCP, and later, TCP. EDB and DBCP
were the primary chemicals employed to contro} nematodes in pineapple fields; TCP originated
as an impurity in Shell DD, also used as a nematocide,

Between June and April 1979, groundwater at four sites in East Mauj was found to be
contaminated with DBCP at greater than 200 ppt (parts per trillion), the detection Limit at that
time. A well at the old Mau; High School in Hamakuapoko pumped water having 200 to 300 ppt,
but the highest Concentration, 2230 ppt, was found in a spring at the base of the Kula formation
at the coast in Pfieltzer Cove, immediately down gradient qf active pineapple fields. Sampling
the same spring a year later (4/16/80) gave no presence of DBCP, Evidently the contarninants
were flushed away. In g sample collected from seepages from the Kula/Honomany contact in the
highway cut on the west side of lower Maliko Gulch 1740 ppt DBCP was detected. At the
Arakaki watercress farm on the east side of Maliko down gradient of pineapple fields DBCP was
absent at the prevailing detection limit of 200 ppt. Later when the detection lim;t was reduced to
10 ppt, the Arakaki spring showed concentrations of 90 ppt DBCP, 97 Ppt EDB and 1290 ppt
TCP (3/4/85). EDB was not analyzed for in the 1979 sampling.

The State Department of Health (DOH) subsequently set the allowable maximum
concentration level (MCL) for EDB and DBCP at 40 ppt , each, and for TCP at 800 ppt. The
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detection limits had been dramatically reduced to 10 ppt for DBCP and 20 ppt for EDB, and 400
ppt for TCP.

The next sampling program took place in 1980. Kula formation perched water from
Tunnel 16 (this short tunnel, though numbered 16 in the sampling record, is probably Tunnel 23
in Stearns and Macdonald) in lower Maliko Guich had 48, then 70 ppt DBCP. The Maliko
highway seepage had decayed to 600 ppt DBCP in April, 1982, then further to 310 ppt. The
pineapple fields upslope of the seepages had been replaced with sugar cane. The April
concentration of DBCP was accompanied by 100 ppt of EDB, but by June the EDB was not
detectable. At other seepage sites in lower Maliko DBCP decreased from 600 ppt in February
1980, to 33 ppt in December 1980, while at another it remained at 2700 ppt. All of the Maliko
samples drained from perched water in the Kula formation. One sample from the Honomanu
basal aquifer taken at HC&S Pump 11 (5520-01; Shaft 32) had no detectable DBCP.

Sporadic samples were collected from the Kula formation seepages and at the Maui High
School well (5420-01) between 1980 and 1986. The MHS well penetrates into the Honomanu
aquifer, but because its annulus is cemented only to a depth above the Kula perched water, the
contamination likely originated by way of vertical drainage to the Honomanu along the unsealed
annulus. The last DBCP record for this well (3/4/85) showed 91 ppt DBCP, 67 ppt EDB and 430
ppt TCP. By 1983 the lower Maliko tunnel had no detectable contamination, while the highway
seeps showed concentrations ranging from a low of 50 ppt DBCP (1984) to a high of 311 ppt
DBCP (1982). HC&S Pump 11 continued to show no detectable contamination. The Baldwin
Manor well (5519-03), drilled in 1986, had no detectable DBCP and EDB (detection limits 25

ppt), and no TCP (detection limit 400 ppt).
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Two private wells, each terminating in the Kula formation, were sampled in 1984. The
Feehan well (5516-01), located between the Hana Highway and the coast near pineapple fields,
had a DBCP concentration of 40 ppt, and the Behnke well (5519-02), on the east side of Maliko
Gulch, had no detectable contamination. Pauwela Spring (Pfaeltzer Cove) showed a
concentration of 1200 ppt DBCP in 1986, about half the concentration (2230 ppt) detected in
1979. In 1981 the Haiku School well (5519-01), driven into the Honomanu aquifer, showed
DBCP at the detection limit of 10 ppt.

In the Paia Aquifer System down gradient of pineapple fields several HC&S pumping
stations exhibited contamination in 1985 and 1986. Puunene Pump 7A (5227-04) had 40 ppt
EDB; Paia Pump 17 (5422-02) had 28 ppt EDB in 1985 and 47 ppt DBCP in 1986; Kuau Pump
12 (5522-01) had 430 ppt TCP; Puunene Pump 8 (5226-02) had 47 ppt EDB; and Kaheka (5321-
01) 18 ppt DBCP, 50 ppt EDB and 130 ppt TCP. These stations are located generally down
gradient of former and existing pineapple fields. The irrigation water pumped is brackish and

unfit for drinking.

7.3 _Contamination of the DWS H'Poko Wells, the I Well, the Kulamalu We

the Haiku Monitor Well
‘The DWS Hamakuapoko wells (H’Poko 1, 5420-02, and H'Poko 2, 5320-01) lie just west

of Maliko Gulch in the Paia Aquifer System at elevations of 702 and 780 feet, respectively.
H’poko 1 was drilled in 1991 and H'Poko 2 in 1992. Both wells penetrate into the Honomanu
basal aquifer where the water table is 4 to 5 feet above sea level. The wells were included in the
original East Maui Water Development Plan but now serve as back-up sources during drought
emergencies, When H'Poko 1 was drilled the pumped water showed no DBCP and EDB at

detection limits of 40 ppt, or TCP at detection limit 500 ppt. These analyses were made by a
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local laboratory that was not recognized by USEPA. In 1997 the results of anaiyses by
Montgomery-Watson Laboratory, which is certified by USEPA, yielded 50 ppt DBCP (detection
limit 10 ppt), no EDB (detection limit 20 ppt), and 900 ppt TCP (detection limit 500 ppt). A
follow-up analysis showed 46 ppt DBCP, no EDB, and 700 ppt TCP. An analysis by
Montgomery Watson in 1998 gave 40 ppt DBCP and 970 ppt TCP. The DBCP is at the DOH
MCL of 40 ppt, but TCP exceeds the MCL of 800 ppt. H'Poko 1 is located where pineapple
fields were abandoned about 20 years ago.

The concentrations of the nematocides in H’Poko 2 are considerably higher than in
H’Poko 1. In 1992 upon completion of drilling the DBCP levels in two samples were 230 and
360 ppt, for EDB 210 and 230 ppt, but TCP was not detected. In 1997 for two samples DBCP
was 320 and 200 ppt, and for EDB, 160 and 310 ppt. The most recent sampling in 1998 gave 240
ppt DBCP and 390 ppt TCP. Like H'Poko 1, H'Poko 2 is located in the vicinity of former
pineapple fields. Before distribution to consumers, the water from each well undergoes
treatment that reduces contamination to below the MCLs.

The DWS upper Haiku well (5419-01) was drilled in 1979 but was not put on stream
until 20 years later. Water samples analyzed in 1991 showed no contamination with DBCP. An
analysis in 1993 gave 50 ppt DBCP (detection limit10 ppt), but in 1995 and 1996 oniy 10 ppt.
EDB was undetected in the 1993, 1995 and 1996 samples. The well is adjacent to a pineapple
field near Kauhikoa.

The Kulamalu well (5317-01) was drilled in 1998 from a ground elevation of 1234 feet.
Neither DBCP nor EDB were detected in the pumped water. The well lies up-gradient of former

pineapple areas and is not likely tributary to contamination by agricultural chemicals.
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A sample of perched water in the Kula formation from the recently drilled Haiku Monitor
Well (5418-01, drilling completed January 2002) showed slight contamination with EDB at i3
ppt but no indication of either DBCP or TCP. Samples from the Honomanu basal water
contained no EDB, DBCP and TCP.

Litigation Involving Existing and Future Wells: On May 3, 1996, the Board of Water
Supply of the County of Maui (plaintiff) filed a complaint against Shell Oil Company, et al
(defendants) alleging that certain agricultural chemicals produced by defendant were
contaminating a number of Board of Water Supply wells with various chemicals, principally
DBCP (dibromochloropropane), a suspected carcinogen. These wells were the Hamakuapoho 1
and 2, Honokahua A, and Haiku well

In September 1999, an agreement was reached between the plaintiff and defendants
whereby the defendants agreed to pay tort damages in the amount of $3,000,000 to the plaintiff
in settlement of the actions involving capital and operations and maintenance costs and for
certain past DBCP related costs. These remedies are to assist the plaintiff in complying with the
Maximum Contaminant Level (MCL) for DBCP on the island of Maui until September1, 2039.

Another part of the agreement provides for payment of capital and operating costs of
other existing and future wells with DBCP concentrations exceeding the Maximum Containment
Level (MCL). In general, the defendants will reimburse the plaintiff during the terms of
agreement for 90% of all capital and operating and maintenance costs under conditions described
in the agreement. This obligation ends on September 1, 2039. A copy of the agreement may be
found in the Appendix.

The number of wells for which the defendants will be obligated to pay for the capital and

operating and maintenance costs for Granulated Activated Carbon (GAC) treatment is limited to

38



fifty (50) wells. Not withstanding this agreement, the plaintiff retains its right to file future

DBCP claims for the islands of Molokai and Lanai.

A copy of the agreement may be found in the Appendix of this document.

7.4 Treatment for EDB, DBCP TCP Contamination

There are five principle methods of treating the water to eliminate or reduce

the concentrations of EDB, DBCP, and TCP. They are as follows:

1.
2.
3.
4.

5.

Granular Activated Carbon (GAC)
Powdered Activated Carbon (PAC)
Air stripping (packed tower aeration)
Adsorbent Exchange Resins

Membrane Technology

The following is a brief discussion of the features of each:

li

2.

GAC - Very high adsorptive capacity for most organic and synthetic chemicals.
Contaminated water flows downward from the top of a pressurized vessel through a bed
of activated carbon. The water is treated when it flows through the bed of activated
carbon and is collected in an underdrain system. Some advantages of the GAC system
include no hazardous air emissions, system reliability, enclosed treatment, and ease of
operation. Principal disadvantages are the high capitol costs and cost of disposal of the
spent carbon.

PAC - The primary difference between the GAC and PAC systems is the particle size of
the activated carbon. The powder is added to a stream of contaminated water, allowed
enough time for adsorption to occur, and the carbon is removed by filtration. The PAC

method is used typically for taste and odor control, and is not as effective as GAC in
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removing synthetic chemicals. Its principal disadvantage is the added requirement for
filtration.

. Air Stripping - The liquid is introduced into an air stripping tower and flows downward

through a packing consisting of ceramic, stainless steel, plastic, or other inert materials.
Simultaneously, air is forced upward from the bottom of the tower and is discharged into
the atmosphere at the top of the tower. Performance is inconsistent because of the
variations in the concentrations of inlet contaminants. To maintain an effluent of
consistent quality, the facility needs to be enlarged or modified, depending upon the
quality of the inlet contaminants. In addition, the packed tower process can create an air
quality problem that may require emission controls and/or monitoring. For DBCP
removal, the tower would have to be very large because the relatively low volatility of
DBCP would require a higher contact time between air and water. A larger tower would

result in higher capital and operating costs.

4. Adsorbent Resins - Certain adsorbent resins have been used to treat water contaminated

with organic compounds, but its use is not widespread. Information about the method is
sparse, but a study was done in England comparing adsorbent resins with activated
carbon. It was shown that activated carbon was more effective in removing certain

contaminants such as pesticides than adsorbent resins.

. Membrane Technology - This method involves the pressurized flow of contaminated

water through a membrane. The effectiveness of this method depends on the size of the
membrane pores. More information and testing is needed to determine the suitability of
both the membrane and adsorbent resin methods for removal of EDB and DBCP.,
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The GAC method is usually preferred over the other methods because of proven
performance, system reliability, enclosed operations, ease of operation, and the fact that it has no
hazardous air emissions. Its primary disadvantages are it high capital and disposal costs, Oahu
now has at least four GAC plants in operation and the Honolulu Board of Water Supply has

found their operations satisfactory.

7 ic- 1 Impacts

The effluent from septic tanks and cesspools carries the same suite of pollutants as is
found in raw sewage. The principal potential contaminants consist of biological components,
surfactants and nutrients.

No tests have been made to determine the effects, if any, of septic tank — cesspool
infiltrate on groundwater in either the Kula perched aquifers or the deep Honomanu basal aquifer
in the Haiku region. As a general rule the biologicals undergo biodegradation by microbial
action, oxidation and other chemical transformations and sorption before they travel very far.
Surfactants may withstand longer travel times and distances but also are subject to
biodegradation. Only inorganic nutrients, in particular nitrogen (N), survive to accompany
recharge to the aquifer.

Pristine groundwater contains less than about 1 mg/l N.. The USEPA and State DOH
MCL for N is 10 mg/l. Groundwater in heavily fertilized and irrigated sugar cane areas where the
application of N is on the order of 300 Ibs./acre per year has a concentration of about 2 to 4 mg/l.
Perhaps as much as 20 percent of the N in fertilizer is entrained in water that percolates below
the root zone. This yields a much greater mass of N than infiltrates from septic tanks and

cesspools. The Kula formation perched water at the monitor well was analyzed at 1.9 mg/l N,
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suggesting a contribution from anthropomorphic sources. The concentration in the Honomanu
basal groundwater in the Haiku Aquifer System is less than 1.0 mg/l, while the MCL is 10 mg/l.
In H’Poko wells 1 and 2, which are down gradient of irrigated sugar cane fields, the N content of
the basel groundwater is about 1.4 mg/l. The DWS Upper Haiku well, which is on the margin of
the reach of infiltration from sugar cane fields, pumps water with only 0.6 mg/l N, and the
Kulamalu well has 0.8 mg/l. Groundwater pumped from the basal aguifer at the monitor well
contains 0.89 mg/] (analyses by Montgomery Watson Laboratory).

A State DOH regulation discourages the drilling of wells within 1,000 feet of existing
cesspools, and the construction of cesspools within 1,000 feet of existing wells. The proposed

wells will be located to meet DOH requirements.

1.6 and Conclusio

Groundwater in both the Kula formation high level perched aquifers and the Honomanu
basal aquifer has or had been contaminated where the sources are located in or down gradient of
former and existing pineapple fields where EDB, DBCP and Shell DD were used as
nematocides. These chemicals are no longer applied. EDB was discontinued in 1983 and DBCP
by the end of 1986. Sampling in the early 1980s before the chemicals were proscribed yielded
high levels of contamination in the Kula formation, especially at sites in lower Maliko Gulch and
down gradient of fields lying between Hana Highway and the coast.

The level of contamination in the Honomanu basal aquifer has been less than in the Kula,
but nevertheless significant. The highest concentrations have been detected in wells (H'Poko 1,
H'Poko 2, and Maui High School) west of Maliko Guich in the Paia Aquifer System. To the east
of Maliko in the Haiku Aquifer System, but inland of the Hana Highway, the few samples
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analyzed suggest that the contaminant level is considerably less than in the Paia Aquifer System
and is less than the State DOH MCL. .

Potential contamination of groundwater in the Haiku Aquifer System by septic tank and -
cesspool seepage should be kept under surveillance. Every effort will be made to comply with
the State DOH requirements regarding the minimum distance between wells and the sites of
septic tanks, cesspools, landfills, and other possible sources of contamination, : -
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CHAPTER 8. THE MONITOR WELL

8.1 General Description and Purpose
The monitor well required by the Court Order of September 2000 (see Appendix) has

been drilled at one of the sites shown in Exhibit 2 of the Court Order. The selected site lies at an
elevation of approximately 667 feet between Pauwela and Ohia Gulches. The well is designed
for data collection only, but a step drawdown test and a 4-day continuous test was conducted
using a temporary pump.

The well was designed to probe for the following general conditions: 1) the occurrence of
perched water in the Kula formation within a depth of about 100 to 150 feet from the ground
surface; 2) whether full or sporadic saturation occurs in the Honomanu formation beneath the
Kula formation; 3) to what height above sea level does basal water in the Honomanu reach, and
4) how contaminated with agricultural chemicals are the perched and basal waters.

Drilling was performed in two phasgs. Phase 1 drilling reached to the base of the Kula
formation. Water samples were collected and analyzed, then the bottom of the boring was sealed
with several feet of cement and a casing installed with the annulus cemented to prevent seepage
of Kula water into the Honomanu aquifer. In Phase 2, the boring was drilled through the cement
seal and extended to 65 feet below sea level. During the drilling process measurements were
made to determine whether the Honomanu is saturated in the interval from the base of the Kula
to the basal water table. Casing, screen, grout and gravel lengths depended on the occurrence of
water in the Kula and Honomanu. Figure 4 illustrates the arrangement of the completed well.

The monitor well includes a 1 and 1/4" diameter PVC tube extending 132' from the
ground surface into the 17'thick gravel packed section. The bottom 10" of the tube is perforated

to monitor water level in the Kula formation.
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8.2 Drilling Protocol

Phase 1:

1.

Drill 2 30 inch diameter boring to the base of the Kula, expected depth 100 to 200 feet.

The Engineer will determine the final depth.

2, Measure water level in perched aquifer, collect samples for analysis.

3. Emplace a cement plug at the bottom of the boring.

4, Emplace 24 inch diameter casing from surface to cement plug.

5. Cement and gravel annulus,

Phase 2:

1. Drill 20 inch diameter boring through cement plug and through underlying Honomanu
formation to 65 feet below sea level (total depth approximately 735 feet).

2. Cease drilling at intervals of 100 feet to allow formation water, if any, to accumulate in
boring. Allow about one hour for watér to accumulate. Measure depth to water.

3. On completion of drilling emplace 14 inch diameter casing to sea level (approximately
(550 feet of casing) with 25 feet of screen from sea level to 25 feet below sea level
Allow 40 feet of open hole below screen.

4, Emplace gravel in annulus from 10 feet above sea level to bottom of screen.

5. Cement-grout remaining annulus.

6. Install temporary pump, capacity at least 500 gpm, to purge and clean well.

7. Measure water level before and after cleaning.

8. Conduct step drawdown test at 450, 550, 650 and 750 gpm.
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9. Collect basal water samples toward end of test period. Samples to be tested for

contamination with agricultural chemicals of interest.

8.3 Drilling Results and Interpretation

In the Phase 1 drilling saprolite was penetrated to a depth of 100 feet, at which depth it
quickly transitioned into a solid ledge of Kula lava approximately 15 feet thick. Beneath the lava
ledge 15 to 20 feet of “soft material’ separates the Kula lava from the top of the unweathered
Honomanu basalt.

The bore diameter was reduced from 30 to 20 inches for the Phase 2 drilling through the
Honomanu basalt to the bottom of the boring. The upper boring was fitted with a 24 inch
diameter casing and the lower boring with a 14 inch diameter casing. The well section is
depicted in Figure 7.

Perched water in the Kula formation rose to a depth of approximately 113 feet where
samples were collected for EDB (ethylene dibromide), DBCP (dibromochloropropane) and TCP
(trichloropropane) analysis. The perched water occurs on and in the “soft’ layer, which likely
consists of erosional debris and soil beds overlying a thin weathered zone on the Honomanu
basalt. The flow of the perched water was very weak.

The Phase 2 drilling penetrated unweathered lavas of Honomanu basalt from a depth of
approximately 140 feet to the bottom of the boring. From the top of the Honomanu to about 5
feet above sea level the formation is unsaturated, that is, it does not contain a continuum of
water. Below 5 feet above sea level the formation is filled with fresh water to the depth of the

well,
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TABLE 4

HAIKU S.E.L.S. MONITOR WELL

State No. 5418-01
Video Log

Video of fully reamed upper boring to depth 150 feet.
Video of 12 inch diameter pilot hole below depth 150 feet.

Depth (ft.)

Below Elevation ~ 675 ft.

0-70
70-95
95-99
105-122
122-135
139

149

156

156 - 200
203

207 - 210
275

321

334
336-339
343 - 387
410

473

520

550

559

559 - 576
576 - 623
642

669

670.4
6704 -712
712 -718
720 - 736

Description and Comments

Smooth soft walls of saprolite.

Saprolite with fragments of fractured rock.
Change from saprolite to Kula lava,

Kula lava; moist walls.

Soft formation, smooth moist walls,

Entering Honomanu basait.

In driller fluid (foam); bottom upper boring 150 ft.

In 12 inch pilot hole; Honomanu basalt.
Unsaturated.

Moist walls.

Cavities in Honomanu basalt.

Qlinkery, moist.

Clinker, about 1 ft.

Clinker.

Very large cavity.

Cavities (lost circulation during drilling).

Mostly smooth Honomanu basalt walls, some drips.

Rubbly.
Clinker.

Smooth, moist.

Clinker.

Large voids, clinker.

Smooth.

Mostly clinker.

Qlinker, approx. 5 ft.

Large voids.

Enter water table. Full saturation,
Cloudy water.

Water clearing.

Clear water. Smooth bottom at approx. 745 ft,
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A video log was made of the full depth of the uncased borings. Observed conditions in
the borings are summarized in Table 4. A video camera unequivocally recognizes a water level
due to formation saturation. It is clearly evident when the camera enters the water table. Not until
a depth of 670 feet did the camera contact the water table.

The video log shows the presence of cavities and clinker in the Honomanu basalt, which
implies a high degree of permeability. In the saprolite and Kula lava the walls of the boring are
smooth, which typically indicates low permeability formations.

Cuttings from the rotary drilling were examined with a hand lens (maximum 10x power).
Characteristicaily the Honomanu basalt cuttings contained olivine crystals while the Kula lava
did not. The saprolite and ‘soft’ layer yielded only mud. A summary description of the

examination is given in Table 5.

8.4 Contamination

The Kula perched water is slightly contaminated with EDB at 13 ppt (parts per trillion),
which is about one third of the State Department of Health MCL (allowable maximum
concentration level) of 40 ppt. Neither DBCP nor TCP were detected. The detection limit for
EDB and DBCP was 10 ppt, and for TCP, 50 ppt. For the basal water, no EDB, DBCP, or TCP
were detected. Results of the analyses are given in Table 6.

Analyses were also made for chloride (CI), nitrate-nitrogen (NO3-N) and silica (Si02).
The chloride concentration was 21 mg/l (milligrams per liter) in the Kula perched water, a
typical value for fresh recharge water. The chloride content of the basal groundwater was 51
mg/l. The nitrate-nitrogen content at 1.9 mg/l for the Kula Water is high for natural water
(background 0.2 to 0.5 N) and probably reflects residual effects of dissolved fertilizer infiltration

and perhaps drainage from septic tanks, The basal water contains only 0.89 mg/l N. Silica at 26
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_TABLE 5.

HAIKU S.E.LS. MONITOR WELL
State No. 5418-0i
Lithology of Drill Cuttings

Depth (ft.)

Below Elevation ~ 675 ft.  Description and Comments

55 - 65 Mud with rock fragments.

100-110 Gray aphanitic fragments mixed with mud. Kula lava

110-120 Angular coarse gray aphanitic chips, few pyroxene
crystals. Kula fava.

120 - 130 Angular chips mixed with mud.

130 - 140 Mostly mud, few small angular chips. Disconformity.

140 - 150 Fine black-gray and brown-red fragments, numerous
discrete olivine crystals. Honomanu basalt.

160 - 170 Fine black-gray fragments, numerous olivine crystals.
Honomanu basalt.

270 - 280 Black-gray fragments, olivine crystals. Honomanu.

280 - 745 Basalt fragments, often with olivine crystals.
Honomanu basalt.

Notes:

1. Saprolite to a depth of approximately 100 feet, then quick change to Kula Java.
2. An approximately 15 feet thick ledge of Kula lava.

3, Approximately 15 feet thick disconformity of “soft material”.

4. Honomann basalt from depth 140 to bottom of boring.
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MONTGOMERY WATSON LABORATORIES
3 Division of Montgomery Warson Americas, Inc.
555 East Walnut Strent
Passdens, Catitornia 21100
Tel: 626 568 6400 Fax: 525 569 5324
1800566 LABS (1800566 5227}

Maui, County of, Department of
Water Supply

Laboratory
Data Report
#86661

Samples Received

Cari Cerizo 10/10/01
- 614 Palapala Dr
Kahului , HT 96732

T

_’repnred Analyzaed QC Refd Hethod Analyte Result Units MRL Dilucion

EAST MAUI HAIKU SEIS (2110100170) Sampled on 10/0%/01 12:50
- 10/10/01 00100 154614 { ML/EPA 300 )} Chloride 21 ng/l 1.0

10/10/01 00100 154616 { NL/EPA 300.0 )} Nitrate as Hitrocgen by IC 1.9 ng/l 0.20
10/21/01 00:00 155880 { EPA/ML 200.7 ) Bilica 26 g/l 1.0
EPA Method 504.1

—10/11/01 10/12/01 00:00 15472¢ { ML/EPA 504 1 1.Z-Dibromoos-ch.!oropropana Ho ug/1 0.010 1

’0/11/01 18/12/01 00100 15175( { ML/EPA S04 } 1,2-Dibromoethans 0.01) ug/1 0.010 1
“tof11/01 10/12/01 00:00 2154724 { ML/EPA 504 ) 1,2,3-Trichloropropane ND ug/1l 0.050 1
. | Surrogate } 1,2-dibromopropana 10} % Rec

|

4
i

!
.
N
.
N TABLE 6

—_—

] [}
JU—} I. ——

..l L

—

Kula Perched Water
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MONTGOMERY WATSON LABORATORIES

Laboratory

8 Division ol Montgomary Wstson Amesicss, Inc. QC Report -
555 East Walnut Strest #91167 ‘
Pasadens, Cakfornis 91101
Tet: 526 568 6400 Fax; 626 568 6324
1800566 LABS {1 800 556 5227) —
Maui, County of, Department of —
Water Supply .
(continued)
-~
T
-|
QC Ref #163425 EPA Method 504.1 .
Qc Analyta Spiked Racovered Yield (V) Limits (V) RPD (V) -
Les1 1,2-Dibremo~-3-chloropropane 0.02 0.017 85.0 { 60.00 - 140,00 } '
LCs2 1,2-Dibromo~-3-chloropropane 0,20 0.20 100.0 { 60.00 - 140.00 ) * l
HMBLK 1,2-Dibrome-3-chloropropans HD
M8 1,2-pibromo-3-chloropropana 0.20 0.19 5.0 ( 60.C0O - 140,00 ) e
M3D 1,2-pibromo=-3-chloropropans 0.20 0.19 95.0 { 60.00 - 140.00 ) 0.00 H‘,
LCE1 1.2-Dibromcethane ¢.02 0.018 0.0 { 60.00 - 140.00 )
LCE2 1,2-Dibromgathane 0.20 0.20 100.0 { 60.00 - 140,00 } ﬁ
MBLK 1,2-Dibromoathans ND .'”{
M3 1,2-Dibromoethane 0.20 0.21 105.0 { 60.00 - 140.00 }
MSD 1,2«Dibromocathans 0.20 0.20 100.0 { 60.00 - 140.00 ) 4.9
c81 1,2,3-Trichloropropans ) .20 0.19 90.0 { §0.00 - 140.00 ) -ﬁ
Lcs2 1,2,3-Trichloropropane 2.00 2.00 190.0 { 60.00 - 140,00 ) er
MBLX 1,2,3-Trichloropropane ND
K3 1,2,3-Trichloropropans 2,00 2.06 103.0 ( 60,00 - 240.00 ) by
HED 1,2,3-Trichloropropana 2,00 2.02 101.0 { 60,00 - 140.00 ) 2.0 : }
M5 Spiked sample Lab # 22 01230097 { 0.00 - 0.00 ) e
resl 1,2-dibromopropane (murr) 100 93 93.0 { 60,00 - 140.00 ) —
LCcR2 1,2-cdibromopropana (surr) 100 92 2.0 { 60,00 - 140.00 ) 1.1 .
HBLK 1,2-dibromopropane (surr) 100 952 92.0 -
MS 1,2-dibromopropana {surr) 100 100 100.0 { 60.00 - 140.00 )
HED 1,2-dibremopropane (surr) 100 ND { €0.00 - 140.00 ) 0,00 -
—
D
Spikes which axceod Limits and Method Blanks with positive results are highlighted by Underlining. li--
Criteria for M3 and DUP are advisary only, batch control ias besad on LCS, Critorim for duplicatas
are advigory only, unless otherwise specified in the mathod,. _h-;
TABLE 7 ~—
Honomanu Basal Water ton
o
~

47¢C
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MONTGOMERY WATSON LABORATORIES

# Divizion ol Montgomery Watson Americas, inc.
555 East Walnut Street
Pasadens, Californis 91101

To): 626 568 6400 Fax: 625 560 6324

- 1 800 568 LABS { | 800 565 5227)

Maui, County of, Department of
Water Supply

- Cari Cerizo
614 Palapala Dr

Laboratoxy
Hits Report
#91167

Samples Received

24-j3an-2002 17:12:16

Kahului , HI 96732 |
“wmalyzed Sample#l Sample ID Result UNITS MRL
‘ 2201240302 EMWDP SEIS MONITOR WELL
01/24/02 Chloride 51 mg/1 1.000
11/24/02 Nitrate as Nitrogen by IC 0.89 mg/1 .100
)1/30/02 Silica 51 mg/1 1.000

]
Y

L.

TABLE 7 (con'd)
Honomanu Basal Water
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mg/l in the Kula water and 51mg/l in the Honomanu basal water is of a magnitude characteristic
of Hawaiian groundwaters.

Laboratory analyses of the Honomanu basal water are shown in Table 7. It is noted that
test results for DBCP, EDB, and TCP were non-detectable.

8.5 Pum Results

Two pump tests of the basal groundwater in the Honomanu basalt were conducted, the
first a step drawdown test at rates of 440, 550, 650 and 760 gpm, and the second a continuous 96
hour test at 760 gpm. The pump lifted water from a depth of approximately 660 feet to the
surface. The Honomanu basalt is not saturated with groundwater at elevations greater than the
basal water table at about 5 feet above sea level.

Figure 4 illustrates hydrogeological conditions at the site of the well The nearest streams,
Pauwela and Ohia, are about 350 feet each from the well and are cut into the Kula lava and the
disconformity above the Honomamy basalt. The stream channels do not penetrate to the
Honomanu and therefore whatever groundwater seepages they receive originate in the horizons
associated with the Kula formation. The Kula s sealed off from the monitor well and therefore
did not contribute water to the pumpage.

Because the stream inverts lie at least 540 feet above the Honomanu basal aquifer, no
possibility exists that pumpage from the monitor well could affect stream flow. For the same
reason, no stream in the Haiku region could be influenced by pumping from the Honomanu basal
aquifer except very near the coast below an elevation of about 5 feet where the stream channels
may intersect the Honomanu. But no wells are planned this close to the coast. The monitor well

lies 2.3 miles inland, and the proposed development wells may be placed a further mile up-slope.
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Results of the step drawdown test were employed to estimate transmissivity, and by
inference, the hydraulic conductivity of the Honomanu. The method and computations for
determining these parameters are given in the appendix. Maximum drawdown at the well after
96 hours of pumping at 760 gpm was only 1.6 feet.

Computed transmissivity (T) is on the order of 700,000 sq.ft./day and inferred hydraulic
conductivity about 7,000 to 10,000 ft./day (see appendix). Both values are in the higher range of
values for Hawatiian basaltic basal aquifers. Where the static head is sufficiently high, say 5 to 8
feet as anticipated at the sites proposed for the development wells, pump capacities of 1 mgd to 2
mgd can be safely used. Aquifer effective porosity can not be determined from step drawdown
tests, but it is likely to be between .05 and .10 as at other similar aquifers.
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CHAPTER 9. SURFACE WATER

9.1 Hyvdrologic Relationship Between the Honomanu Agquifer and Stream Flow

One of the primary reasons for rejecting the original EIS as inadequate was the
controversy over the possible connection between stream flow and groundwater in the
Honomanu basal aquifer. Over the years since submittal of the original EIS and its rejection by
the Court, several investigations, in particular a study by the U.S. Geological Survey (1999),
have demonstrated that the intermittent streams are not sustained by discharge into stream
channels from the Honomanu aquifer except very near the coast below an elevation of about 3
feet where the Honomanu water table is exposed. The reach of this occurrence is less than a few
hundred feet upstream from the coast. Further inland the inverts of stream channels rise above
the Honomanu water table and, additionally, rest on the Kula formation. Whatever flow occurs
in the streams originates from rainfall and seepage from the perched high level groundwater in
the Kula formation. Figure 8 illustrates the relationships among chanrel flow, high-level
groundwater seepage and the deep Honomanu aquifer.

The contention that pumping from the Honomanu aquifer would affect stream flow was
speculative, and it is unfortunate that the actual hydrogeological conditions were not elaborated
upon in the original EIS. Sufficient data had already been collected to eliminate the possibility
of a connection between the Honomanu aquifer and the streams. Since then as a result of
investigations by the U.S. Geologicat Survey, Tom Nance Water Resources Engineering, and
Mink and Yuen, Inc., the lack of connection has been verified. To sustain the argument that
pumping from the Honomanu basal lens will affect stream flow, it must be shown that the

Honomanu water table is intersected by stream channels. This cannot be done,
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9.2 Streams and Stream Flow

Streamns that enter the sea between Maliko Guich and Makawaiiao Gulch, the approximate
boundaries of the area proposed for groundwater development, include from east to west Maliko,
Kanemoeala, West Kuigha, East Kuiaha, Kaupakulua and Manawaiiao. The main drainages are
Maliko, West and East Kuiaha, and Kaupakulua. Maliko has no substantial tributaries below 2n
elevation of approximately 1400 feet; West Kuiaha at approximately 200 to 250 feet branches
into Lilikoi, Pauwela and Ohia; East Kuiaha has no significant tributaries; and Kaupakulua
becomes Opaepilau and an unnamed branch above an elevation of about 700 feet, and Opaepilau
bifurcates into Awalau and Kalakohi at about 850 feet elevation.

All of these streams are intermittent in flow but are perennizal at low rates over limited
distances under prevailing conditions of diversion to the EMI ditches. As part of the U.S,
Geological Survey investigation (Gingerich, 1999), 53 stream flow measurements were made
during dry weather, 31 in the Kuiaha drainages and 22 in the Kaupakuluz drainage. The Kuiaha
measurements were made on October 28 and 29, 1997, and the Kaupakulua ones between
November 12 and 18, 1997. The location of the measurement sites and tabulation of the flow
values, both copied from the Gingerich report, are attached as an Appendix. Figures 9 and 10 are
diagrams of the locations and flow values for each drainage. Some of the flows are intercepted
by the Kauhikoa, Lowrie and Haiku Ditches of East Mauj Irrigation Co. (EMI). During dry
weather the total diversion, based on the U.S. Geological Survey measurements, totals
approximately 2.4 mgd, with the largest single contribution of 1.34 mgd from Ohia to Kauhikoa
Ditch. On Awalau at an elevation of approximately 1780 feet about 1.9 mgd of dry weather flow
is diverted by the Department of Water Supply (see Appendix 16.4 for stream flow

measurements and location of gaging stations in the Haiku area).
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During dry weather all of the stream flow is derived from high level perched water in the
Kula Volcanics. The high level groundwater is perched on low permesbility lenses and layers of
eroded material, pyroclastics and weathered volcanic rock at the disconformity where the
permeable basalts of the Honomanu transform into the lower permeability andesitic basalts of the
Kula. The wells proposed in the EMPLAN will be sealed from contact with the perched

groundwater in the Kula formation. The perched water will not be included in the pumpage,

9.3 Effect of Pumping on Stream Flow
Results from drilling and testing the Haiku SEIS monitor well support the observation of

very high hydraulic conductivity and the absence of continuous saturation below the
Kula/Honomanu contact until the water table in the Honomanu is reached at approximately

5 feet above sea level about 2.5 miles inland of the coast. Drilling and testing of the monitor
well and the accompanying data are fully described in Chapter 8.

The U.S. Geological Survey report on Haiku notes that the Kuisha and Kaupakulua gulch
systems are usually dry to altitude 350 feet, gain flow from 350 to 900 feet, then alternately gain
and lose flow to altitude 2400 feet. Gingerich concludes that, “Fresh groundwater occurs in two
main forms: (1) as high level water held up by relatively low permeability geologic layers, and
(2) as a fresh water lens floating on denser, underlying salt water. The rocks at the contact
between the Kula Volcanics and the underlying Honomanu Basailt and above the fresh water lens
appears to be unsaturated on the basis of several observations: (1) streams are dry or losing water
where they are incised into the Honomanu Basalt, (2) the hydraulic conductivity of the

Honomanu Basait is too high to support a thick groundwater lens given the estimated recharge to
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the study area, and (3) wells that penetrate through the contact have encountered conditions of
cascading water from above the contact and dry lava tubes in the Honomanu Basatt.”

Another U.S. Geological Survey investigator (Eyre, 1996) concluded from data he had
analyzed that, “These data do not suggest that stream flow is sustained by discharge from a fully
saturated aquifer that extends to a stream’s headwaters thousands of feet above sea level”.

Aside from surface observations and stream measurements, pump tests have been
proposed as a possible means of determining whether stream flow could be influenced by
withdrawal of water from the Honomanu basal aquifer. However, this approach is burdened with
many uncertainties,. W. Meyer, former district chief of the U.S. Geological Survey Water
Resource Division Pacific Region, noted in a letter dated September 9, 1998 to Tim Johns, then
director of the Department of Land and Natural Resources, State of Hawaii, that it is unnecessary
to monitor stream flow during a pump test because the results can be extremely misleading. This
is a point raised in other groundwater-stream controversies. The preferred method proposed by
Meyer is to measure drawdown in the monitor (observation) well until it stabilizes, then attribute
the stability to the drawdown cone reaching a source of water in a stream, assuming continuity of
stream flow with the aquifer being pumped. This method is also beset with great uncertainties.
It is based on the assumption that the stream intersects the groundwater table, and when its flow
is touched by the drawdown cone water will be diverted down the gradient to the pumping well,
Only for high-level dike aquifers and streams crossing the coastal plains at low elevations does

this scenario apply in Hawati.

9.4 Ditch and Tunnel Systems and Flow
Four major ditch-tunnel systems controlled by EMI traverse the Haiku Aquifer System to

provide an average of 164 mgd, collected mainly from the area east of Haiku, for irrigation of
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sugar cane in central Maui. The Upper and Lower Kula water systems divert water from streams
also to the east of Haiku (Honomanu, Haipuaena, three branches of Puohokamoa, and two
branches of Waikamot).

The ditch-tunnel systems collect stream flow resulting from direct rainfall runoff and
drainage from high level aquifers. The highest EMI ditch is Watloa at elevation approximately
1200 feet. Over its period of U.S. Geological Survey record (1924-1987) it had an average flow
of 110 mgd, but during the last three decades of record (1960-1987) the average decreased to 106
mgd. The 90-percentile flow (flow equal to or greater than the listed flow 90 percent of the time)
is just 45 mgd. Wailoa collects virtually its entire flow from streams to the east of the Haiku
Aquifer System.

At elevation approximately 1000 feet Kauhikoa also collects most of its flow from
streams east of Haiku. The two lower systems, Lowrie at about 550 feet elevation and Haiku at
about 400 feet, share the remaining average 50 mgd with Kauhikoa of the water not captured by
Wailoa. Like Kauhikoa and Wailoa, most of the water in the Lowrie and Haiku ditches
originates to the east of Haiku.

The EMI ditch systems will be unaffected by pumping from the Honomanu Aquifer and
their flow will not affect the volume of recharge reaching the basal aquifer in the Haiku Aquifer
System. They derive most of their water from direct runoff and drainage from high level
aquifers in the Kula and Hana formations-. The Hana formation does not occur in the Haiku
Aquifer System.

At higher elevations than the Wailoa Ditch are intakes and pipelines that capture and
transmit water to the Kula region from sources east of Haiku. These systems will be unaffected

by the proposed groundwater development plan.
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2.5 Conclusions

The data obtained from stream flow measurements, existing wells and the recently drilled
monitor well, when analyzed in the context of existing hydrological and geological knowledge,
unequivocally indicate that the Honomanu basal aquifer lies too far below stream channels,
except very near the coast, to provide water for intermittent flow in the streams. The flow that
does occur originates as drainage from high level perched water in the Kula Volcanics. The
wells proposed in the EMPLAN will be sealed from Kula and will extract pumpage only from
the basal lens in the Honomanu Basalt,

.6_Water Rights, Instream Flow Values, and Interbasin fer of Groundwater

In the litigation involving the EMPLAN, concemn was expressed on the asserted violation
of water rights and the upsetting of stream ecological balances due to the proposed pumping of
the wells and the resulting reduction in stream flows. These are valid concerns if pumping of the
proposed wells will in fact affect stream flows. In Chapter 9.3 of the SEIS, it is explained that
the pumping of wells from the basal aquifer will not diminish stream flow. Consequently, there
would be no valid claims by parties who may be affected that their riparisn and appurtenant
rights would be violated. Similarly, pumping of the wells would not have a negative impact on
instreamn flow values.

The EMPLAN is intended to develop water for reasonable use by all the people in the
county. Under certain conditions, landowners still have the right to develop their own supplies
under the law of correlative rights. The rule of correlative rights provides that all of the owners
of lands under which lies an artesian basin have rights to the water of that basin; that each may
use water there from as long as he or she does not injure thereby the rights of others and that in

times when there is not sufficient water for all, each well will be limited to a reasonable share of
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the water. The rule grants overlying landowners a right only to such water as necessary for

' reasonable use. Until overlying landowners develop an actual need to use groundwater,

nonoverlying parties may use any available "surplus".

A question had been raised as to what impact the Waiahole case on Oahu has on the
transfer of water from one groundwater area to another. Our research indicates that neither any
State law nor the Water Code prohibits such transfers. In the Waiahole case, confusion arises
because Waiahole is in a designated area which, under the Water Code, is allowed such transfers.
Although Maui is undesignated, the Code is silent regarding such transfers, thereby lending
credence to the view that such transfers are valid because of the absence of explicit prohibition.
Furthermore, the transfer of groundwater from an undesignated area does not require a permit

from the State Water Commission.
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CHAPTER 10. IMPACTS ON THE PHYSICAL ENVIRONMENT

10.1_Surface Water
The potential effects of pumpage on stream flow will be limited to the mouths of streams

within a few hundred feet of the coast where the basal water table is exposed. The probable
effects will be so small as to be unmeasureable. The courses of streams further inland are either
dry during dry weather or over short intervals display sporadic flow derived from high-level
springs. None of the streams from Maliko to Kapiki drains a continuous aquifer and none are
perennial throughout their lengths under current conditions of diversions to EMI ditches. These
operations, which are based on measurements and observations of the USGS, have been

confirmed by studies as discussed in Chapter 8.

10.2_Groundwater

The sustainable yield of the Haiku Aquifer System was estimated at 31 mgd in the State
Groundwater Protection Plan, about 50 percent of the estimated average recharge rate of 62 mgd,
equivalent to approximately 11 mgd per mile of coastline. Subsequently, average recharge to the
system was estimated at 97 mgd by the USGS (S.B. Gingerich, 1999). Because groundwater
withdrawals will be restricted to the Honomanu Aquifer in which the water table is exposed only
in deep valleys near the coast, the effects of pumpage will be limited to diminution of
groundwater flow to the sea, Groundwater discharge adds nutrients to seawater along a narrow
band of shoreline. Water data along the coast have been collected and analyzed and the results
indicate that the anticipated decrease of groundwater flow to the sea would not have any
deleterious effect on shoreline biology. The coastline along the Haiku Aquifer System consists
mainly of cliffs against which waves crash and the sea is normally turbulent, Where the Kula
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formation covers the Honomanu at the coast, it behaves as a weak caprock that impedes

discharge from the basal aquifer, but along most of the coast the Honomanu formation is

exposed,

10.3 Existing Water Developments

Hamakuapoko Wells 1 and 2 are in the Paia Aquifer System upgradient of the Maui High
School Well (5420-01) and HC&S infiltration galleries Shaft 27 (5321-01), Shaft 29 (5422-01),
Shaft 28 (5422-02), Shaft 31 (5522-01), Shaft 25 (5323-01), Shaft 24 (5424-01), and Shaft 22
(5224-01). Another HC&S gallery, Shaft 32 (5520-01), lies in Maliko Gulch, the boundary
between the Paia and Haiku Aquifer Systems, All of the HC&S stations produce water for
irrigation that is too brackish for domestic use. The Maui High School Well is contaminated
with EDB and DBCP and is restricted to irrigation use but is rarely pumped and is scheduled to
be abandoned and sealed. The anticipated total average production of (.75 mgd from the two
Hamakuapoho wells is not expected to affect either the yield or quality of groundwater
developed at the HC&S shafts,

In the Haiku Aquifer System, numerous wells have been drilled, of which six are known to
be used and three are scheduled for future use. Two of the six extract water from the Kula
formation and four from the Honomanu basal aquifer, The upper Haiku Well (5419-01) is now
in service for DWS. The Haiky School Well (5519-01) is occasionally pumped by Maui
Pineapple for irrigation. The Baldwin Manor Well (5519-03) is private and used as a potable
and irrigation source. As noted above, HC&S Maliko Shaft 32 (5520-01) is in Maliko Gulch,
which is the boundary between the two aquifer systems.

A summary of the wells in the Haiku Aquifer System and their status follows:
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WELL STATE # AQUIFER PUMP (GPM) STATUS

Upper Haiku 5419-01 Honomanu 350 DWS Use
Pauwela 3518-03 Honomanu Not in use
Haiku School 5519-01 Honomanu .Sgomfiic
irrigation
Baldwin Manor 5519-03 Honomanu 350 Domestic
Kulamalu 5317-01 Honomanu 1050 Future use
Pauwela TH 5518-02 Kula Not in use
Melia Park 5518-01 Kula Irrigation
Behnke 5519-02 Kula <50 Domestic
HC&S SH32 5520-01 Honomanu 5250 Irrigation
Ullumalu 5417-01 Honomanu Future use
Smith Kuiaha 5418-04 Honomanu 80 Future use

The implementation of the EMPLAN at average production rate of 10 mgd is not expected
to affect the yield or quality of other wells exploiting the Honomanu basal aquifer in the Haiku
Aquifer System. Wells extracting water from the Kula formation will not be impacted in any

way.

10.4_Air Quality

At present, air quality in the project area is considered good, with cane fires and harvesting
operations creating temporary degradation. In the construction phase of the proposed project,
fugitive dust will be generated by trenching equipment for pipeline installation. In addition,

construction equipment using unimproved roads will add to the dust problem, however, the
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problem will be temporary and can be mitigated by observation of dust control regulations
administered by the Department of Health (DOH). The general contractor will be required to

conform to the dust control standards of the DOH.

10.5_Flora

The major portion of the EMPLAN water systems will be installed in existing State and
County roadways and agricultural service roads. Vegetation along these roadways is
predominantly weedy species. In the gulches, flora consists mainly of eucalyptus, sik oak,
guava, java plum, ohia, and koa. According to a survey conducted by Evangelive J. Funk, Ph.D.,
the project area has no "proposed or listed threatened or endangered plant species as set forth by

the U.S. Department of the Interior Fish and Wildlife Service” (see Reference No. 22).

10.6_Fauna

Bird life in the project area includes the Indian mynah, common gray dove, the barred or
spotted dove, Kentucky cardinal, the English sparrow, and the red-vented bulbul. Mammal seen
or likely to be present are the roofrat and Indian mongoose.

In 1993, the Director of the Museum of Natural History at Brigham Young University-
Hawaii, Dr. Phillip L. Bruner, conducted a survey of the project area to determine the presence
or likely occurrence of any native fauns, particularly that which may be considered "endangered”
or "threatened." 1In regard to feral mammals, Bruner concluded, "no unusually large
concentrations were noted. No endangered species were recorded." He further observed that
"the proposed project should have little or no long-term measurable effect on the populations of

exotic birds on Maui" (see Reference No. 23).
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10.7_Noise

Traffic noise along the Hana Highway and Kuiaha, Kauhikoa, Kokomo, and Kaupakulua
Roads appears to be the most significant vehicular noise. Harvesting and trucking of cane to
Puunene Mill could produce troublesome noise levels, but the proximity of urban areas to cane
fields and the acceptance by the people of noise generated by & common industrial practice seem
to dampen the seriousness of noise problems generated by plantation operations.

Non-traffic noise will be confined to short-term construction-related noise that will cease
upon completion of the project. Moreover, the general contractor must comply with noise

regulations of the DOH.

10.8_Aquatic Resources
According to studies done by the USGS and Consultant Tom Nance, no perennial streams

throughout their channel lengths are flowing through the project area. True perennial flows are
restricted to a narrow zone near the coast where the basal water table in the Honomanu formation
is exposed. In these estuaries, a few species of opae and oopu may be found.

The proposed welis in the project will tap the basal aquifer. Each well will be about 700 feet
deep and will be sealed off from the Kula formation to prevent contamination of the aquifer via
the open well bore annulus. The seal is of cement mortar and is applied throughout the depth of
the well. Pumping from the basal aquifer in the Honomanu formation will not affect existing
stream flow patterns. The foregoing discussion holds true under the proposal to relocate the

wells as described in Chapter 4.
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10.9_Effects of Pumping on Coastal Waters
10.9.1 _Chemical Composition of the Groundwater

The number of standard chemical analyses of groundwater in the Haiku Aquifer System

are few, but those that are in the record indicate that the concentrations of constituents differ
significantly from groundwater in the Paia Aquifer System to the west of Maliko Gulch. East of
the rift zone trace just to the east of Maliko Guich the groundwater is not affected by mixing with
return irrigation water as happens west of the rift. In particular, NO;~ N (nitrate nitrogen)
concentrations are lower. No groundwater analyses report the presence of the nutrient
phosphorus because the forms in which it may occur are quickly fixed in Hawaiian soils. The
principal nutrient of concern, therefore, is NO; — N, while Si0, (reported as elemental Si in
marine chemistry) is an indicator, though not a definitive one, of biological activity.

Standard analyses for groundwater east of the western trace of the rift zone are in the
record for the Baldwin Manor well (5519-03), the Haiku School well (551 9-01), and the
Kulamalu well (5317-01) and the Haiku Monitor well (5418-01). Analyses of groundwater
sources west of the rift trace are more common because commercial agriculture dominates the
Paia Aquifer System. A comparison of groundwater composition in each system follows
(concentrations in mg/l, TDS = total dissolved solids).

Source NO; —N Sio, IDS Laboratory
Paia Aquifer System
Kuau Pump 12 3.6 55 575 USGS
Kuau Pump 12 34 58 656 USGS
Kuau Pump 12 3.9 52 10 USGS
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Pukalani 4.3 43 552 USGS

Maui High School 23 44 437 USGS av. 4 anal.
Maliko to West Trace Rift
Upper Haiku 2.0 Montgomery av.
4 anal.
Upper Haiku 44 276 USGS
Haiku Aquifer System
Haiku School .63 28 320 USGS
Baldwin Manor 19 387 AECOS
Dowling .83 AECOS
Dowling a5 Montgomery
Monitor Well .89 51 Montgomery

Groundwater in the Paia Aquifer System which has been influenced by return irrigation
water has 8 NO; — N concentration averaging between 3 and 4 mg/l while the more pristine
groundwater in the Haiku Aquifer System east of the rift trace averages less than I mg/l NO; —
N. In the parrow strip between Maliko Guich and the west trace of the rift zone the groundwater
resembles the Paia Aquifer System groundwater more than it does the groundwater further
eastward.

In the region in which the proposed wells will be drilled nearly pristine groundwater will
be withdrawn. The NO; — N content will be less than ! mg/l (see discussion in Section 8.4 -
Contamination). Groundwater of this composition now discharges in the coastal zone. Reducing

outflow will proportionately reduce the mass of nutrients added to the coastal marine water,
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10.9.2 Effects of the Reduction of Groundwater Discharge on Marine Coastal Waters
Groundwater discharges may affect coastal waters in two ways, first by adding nutrients

so that the concentrations in coastal waters exceed the State Department of Health (DOH)
standards, and second by providing nutrients that enhance biological activity. Where
groundwater outflow influenced by irrigation return water occurs, the DOH standards may be
exceeded. In the Haiku area of concern, however, the effect of nutrient addition to coastal waters
is the matter of interest.

The coastal reach between the eastern interfluve of Maliko Gulch and Kapukaulua Point,
the limits of the region potentially affected by reduced groundwater outflow, is characterized by
cliffs and steep slopes with the Honomanu Basalt exposed at and somewhat above sea level. The
basalt is mantled with 50 to 100 feet of the Kula Volcanics. The basal aquifer in the Honomanu
discharges into the sea within & narrow zone along the coastline. The sea is normally turbulent,
causing rapid mixing of the groundwater with the seawater and dispersing the concentrations of
nutrients. Along the open coast the cliffs are about 100 feet high, but in the embayments at the
mouths of streams the coast is less precipitous.

An investigation of the probable impacts affecting the marine community along the coast
by reduction in groundwater outflow due to pumping was conducted by Marine Research
Consultants in 1998. Five sites were studied; four to the west of the western trace of the rift zone
and the other near the mouth of Kanemoeala Stream. This Iast site, called Pauwela in the report,
is the one of interest to the EM Plan.

Marine Consultants sampled the coastal waters at the Pauwela site during atypical
conditions of light variable winds and a gentle north swell of 1 to 2 feet. Normal conditions
along the coast are tradewinds and a pounding surf, resulting in very vigorous mixing of

groundwater and seawater. They found that the gradient (change in concentration with distance
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off shore) of NO; — N and Si was very small and concluded that, “there is virtually no gradient in
groundwater constituents in the near shore zone. Hence, reduction in groundwater discharge
waould not have any effect in this or similar areas”.

Sampling showed that within 1 meter (m) of the shore line the concentration of NO; - N

wes 10.22 pg/l (.010 mg/l), and it remained above .009 mg/l to a distance 50 m off shore. The

concentration of Si was 127 /1 (.127 mg/1 Si; .272 mg/1 SiO,) at the shore, falling to .0809 mg/l
Si 100 m off shore. Assuming that the NO; — N and Si content 250 m off shore represents the
concentrations in unmixed ocean water (.001 mg/l N and .075 mg/l Si), the mixing ratio is
approximately 1 percent groundwater and 99 percent ocean water. Reducing the outflow of
groundwater by one third because of pumping will reduce the near shore concentration of N and
Si by one third also, to .007 mg/I N and .085 mg/1 Si.

Marine Consultants also assessed the potential effects on near shore biota that might be
caused by diminution in concentrations of nutrients resulting from lesser groundwater discharge.
They selected corals and benthic algae as the indicator biota. Sparse coral communities develop
at a depth of about 3 m but are essentially absent at shallower depths. The input of groundwater
may have a negative effect on corals because their best development takes place in oceanic
water. The Consultants concluded that “lowering the input of groundwater by pumping from
wells, therefore, has no effect on corals™.

The other indicator, benthic algae, consumes N and P dissolved in water. Marine
Consultants noted that, “In areas of vigorous mixing ... low concentrations of nutrients in
oceanic water is often sufficient to supply adequate nutrients to plants for optimal growth”. They
further noted that along the North Kohala coast, which is similar to the East Maui coast and

where they had conducted studies, only a small percentage of N in marine algae originates from
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terrestrial sources, The Consultants finally concluded that an abundant supply of N is available in
oceanic water for benthic algae uptake even if pumping were to take place. Nowhere in Hawaii
has it been unequivocally demonstrated that diminution in groundwater outflow along steep open
coasts has resulted in deleterious impacts on marine biota. Along the rugged Haiku coast it is not
likely that measurable changes will occur.

A copy of the Marine Research Consultants' report may be found in the Appendix,

10.10 _Scenic and Aesthetic Values

The DWS is cognizant of the need to maintain scenic and aesthetic values as part of the
project. Natural scenic values will be considered during the planning and construction phases,
Appropriate landscaping and the judicious use of colors can blend exposed pipelines, tanks, and

pumping stations into the natural environment,
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CHAPTER 11. IMPACT ON THE SOCIO-ECONOMICAL ENVIRONMENT
= e e L T AL SUCIO-RCONOMICAL ENVIRONMENT

11.1_Archaeological and Historical Sites

In 1992, the Archaeological Consultant Aki Sinoto conducted an archacological inventory
survey of the area. He concluded that "no archaeological surface remains or other evidence of
any significant cultural activities were encountered during the survey." This was probably due to
the fact that most of the project components are located in existing roads or in areas where
extensive cane cultivation was practiced for many years. There are no human records of
archacological or historical discoveries in the project area. However, Sinoto recommended that

full-time monitoring be done in areas that show potential for sub-surface remains,

11.2_Economy
The community plan areas of Wailuku - Kahului, Kihei - Makena, and Paia - Haiku have

been determined to be areas that will experience planned growth in the next twenty years or
more. This growth will engender a demand for increased county services such as water,
wastewater collection and disposal, police and fire protection services, etc. The EMPLAN was
designed to meet the potable water needs of Central Maui as called for in the community plan.
Implementation of the EMPLAN itself would have a positive impact on the local economy

through its boost to the construction industry and state and county tax revenues.
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CHAPTER 12. ALTERNATIVES TO THE PROPOSED ACTION
oS S AYES 1D THE PROPOSED ACTION
12.1_Water Source Alternatives

Alternative sources of water to Central Maui exist in both East and West Maui. Some
sources are under development; others are being contemplated for development. None, however,
has the realistic potential to provide as much additional water as does the EMPLAN. A

summary description of each alternative along with constraints on usage by DWS follows:

12.1.1 Source: Basal Aquifer In The Paia, Makawao, and Kamaole Aquifer Systems

Status: Groundwater is brackish within four to five miles of the coast and is used for
irrigation, mostly by HC&S.

Potential Yield: At distances greater than four to five miles from the coast fresh water
may be developable, but the yield per well would be low and the cost high. A well at
Pukalani (5021-01), about six miles from the coast, is brackish, but another drilled for
Maui Pineapple Company at Haliimaile (5220-01) yields potable water.

Constraints: To prove the utility of these aquifers, numerous exploratory wells would be
required. The likelihood that & significant supply of fresh water could be developed at

acceptable cost is slim,

12.1.2 Source: Additional Withdrawals from Wailoa Ditch at Kamaole Weir.
Status: Wailoa Ditch is controlled by EMI, but DWS is allocated a small amount at this
time. HC&S has a need of the ditch flow for irrigation and to generate electricity.
Potential Yield: Although average flow is 106 mgd, frequently flow drops below 50 mgd
for long periods. During droughts, irrigation demand increases. In 1984, flow was only
10-12 mgd over a continuous 30-day period, and 11 to 28 mgd for 45 days.
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12.1.3

Constraints: Withdrawals for domestic use compete with demand for irrigation during
draught periods. Nommal flows are also required for imrigation and for electricity

generation.

Source: North Waihee.

Status: The average allowable yield of 4 mgd is for the region between Waihee Valley
and Makamakaole Valley. It should not be exceeded even when the Kupaa well is added
to the system. Currently about 4 mgd is sent to the Central Maui system from four North
Waihee wells (North Waihee 1 and 2, 5631-01 and 02, Kanoa 1 and 2, 5731-02 and
5731-04). Another well at Kupaa (5731-03) is not yet connected to the network. Total
allowable average yield when all wells are on line will be approximately four mgd.
Potential Yield: At an average production of four mgd the North Waihee aquifer between
Waihee Stream and Makamakaole Stream will be fully developed.

Constraints: No more than four mgd can be expected from the North Waihee project,
although the entire North Waihee aquifer system, which extends from Waihee Valley to

Kahakuloa Velley, has a sustainable yield of eight mgd.

12.1.4 Source: Waihee-Spreckles Ditch System and North Waiehu Ditch.

Status: Approximately an average of 20 mgd is diverted from Waihee Stream by the
ditch systems and three mgd from North Waichu for irrigation usage by HC&S and
Wailuku Agribusiness.

Potential Yield: The mmimum flow of Waihee Stream upstream of the ditch intakes is

about 14 to 15 mgd. If a portion of the flow were made available to DWS, the water

would have to be treated to meet drinking water standards.
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Constraints: Both HC&S and Wailuku Agribusiness depend on this water for irrigation.

12.1.5 Source: Waikapu Tunnel and Ditch.
Status: the average flow of about three mgd is used by Wailuku Agribusiness for
irrigation.

Potential Yield: Minimum flow is about two mgd.

Constraints: Wailuku Agribusiness needs the water. Low flow is unreliable.

12.1.6 Source: lao Aquifer System.
Status: Sustainable yield is 20 mgd while average production sometimes exceeds this

value.
Potential Yield: The aquifer is already fully utilized, but redevelopment by drilling new

wells to more equitably distribute pumping is being contemplated.

Constraints: The new wells will not add to the sustainable yield.

12.1.7 Source: lao Stream Ditches.
Status: DWS already draws up to approximately two mgd from the Iao Ditch systems but

does not have permanent rights to the water. The present agreement with the landowner

expires soon.

12.2_Other Alternatives
The other alternatives described in the FEIS of the EMPLAN are still applicable to the

SEIS. Briefly, these alternatives and others are as follows:
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12.2.1 No Action - This alternative would preserve existing conditions in the areas along
the proposed alignment route but it would hinder economic growth and community

improvement and development.

12.2.2 Desalination - During the past decade, desalination of seawater has made significant
progress, However, the cost of desalination is still too high to make it competitive with the
development of groundwater. Accurate figures from world plants are difficult to obtain
because of varying methods of amortizing capital costs and whether the cost of disposal of
brine is included. This cost can be substantial. Countries in the Middle East, such as
Israel, Kuwait, and Saudi Arabia, have long experience in desalination. Israel is planning
to build a 36 mgd plant that is reported to reduce production cost to a little more than $2.00
per thousand gallons. Brine disposal cost is probably not inciuded and may have potential
environmental problems. Also, the plant is designed to use cheap newly discovered natural
gas for fuel. Fuel is the largest cost factor in desalination,

Trinidad is planning to build a 29 mgd plant with the expectation of producing fresh
water at a cost of about $2.50 per thousand gallons. No brine disposal cost or capital cost
figures are available.

Honolulu has a pilot desalination plant that produced fresh water at a reported cost of
$3.00 - $4.00 per thousand gallons. However, the source water was brackish (about 1440
chloride), compared with seawater chloride of about 19,000 ppm. This cut production cost

substantially because much less power was used,

71

-

b

"

1=



e

I TR

1
4

_—

e

a
A

)

=

Most desalination plants are located near sea level. Distribution and storage costs

including pumpage to higher elevations must be factored into the water rates. Desalination

is an option if no feasible alternative is available.

12.2.3 Impoundment and Treatment of Surface Water - Locally, the impoundment and

treatment of surface water for potable purposes is generally not cost-competitive with the
development of groundwater. However, at higher elevations where surface water surfaces
are reliable and groundwater development is not feasible, the treatment of impounded water
for domestic and irrigetion use is a visble alternative. Large storage capacities would
provide a safety factor during droughts. 1In the area of and adjoining the proposed well
sites, no perennial streams are present, thereby making impoundment an unreliable
alternative. The decision to resort to surface water treatment is largely a matter of
availability of a reliable source of raw water and economics. On Maui, steps have already
been taken to conduct studies on a large-scale impounding of surface water for irrigation

and domestic use.

12.2.4 Recycling of Wastewater - The recovery of wastewater for potable purposes has
been considered during the past decade but its likelihood remains uncertain. Even the use
of treated wastewater for irrigation has been questioned. The major problems confronting
the proposal to recycle wastewater are the cost of treatmemt and overcoming public
objections. Advanced treatment involving tertiary and additional processes cost far more
that conventional treatment. A few years ago, the city of San Diego, CA, proposed highly

sophisticated treatment of wastewater effluent and disposing of it in open drinking water
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reservoirs. The proposal was voted down by the people. The city of Denver experimented
with the mixing of highly treated wastewater with municipal sources for use in public
swimming pools. In Europe, irrigation with wastewater affluent has resulted in detection of
hormones and various pharmaceuticals in groundwater. This has become an emerging
problem throughout the world. The state of California is allowing recharge of the aquifer
only with water of potable quality. For the present, the proposal to recycle wastewater for
potable use and general irrigation must still undergo rigorous research before it can be
accepted as a viable alternative. Where no freshwater aquifers are present, recharge with

lower quality water is practiced to form barriers against seawater intrusion along the coast.

12.2.5 Conservation - Maui County Department of Water Supply has had a water
conservation program in effect for about 10 years. Currently, the estimated savings due to
conservation are estimated at 0.5 mgd, or roughly 2% of the total pumpage. However, the
department is planning to expand its retrofit program and to effect additional savings by
using lower grade water for landscaping, xeriscaping, and through a broader public
education program on water conservation. Data on the department's conservation program
are available in its planning division. The Department of Water Supply has stated, "If the
water conservation program is very successful, then the pace of development under the
EMPLAN can slow down or even stop.” It is hard to determine accurately whether the
program will yield dependable long-term savings or whether retrofits for conservation will
remain installed. In addition, the cost of implementing such programs and lost revenues

when water use decreases must be considered.
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On the other hand, conservation has the advantage of deferring or reducing capital
improvements, reducing operating costs, and improving public relations. The general
feeling among water purveyors is that voluntary water conservation programs should be
integrated into master plans but they would not, in the foresecable future, replace major
water development programs. Other conservation programs of varying degrees of

importance include use of reclaimed water, groundwater recharge, a universal metering

program and rate setting.
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CHAPTER 13. IRREVERSIBLE AND IRRETRIEVABLE
= L SRIOLE AND IRRKTRIEVABLE

COMMITMENT OF RESOURCES

Time, money, labor and other resources will be committed to the implementation
of the EMPLAN on a long-term basis. Once the EMPLAN proceeds with
implementation, based on a solid program of observance of sustainable yields and water
use, there would be very little likelihood of reversal It js difficult to visualize any action
of the EMPLAN as irreversibly curtailing the potential uses of the environment.
Unavoidable impacts during construction may be expected but such impacts can be
controlled or ameliorated. Such impacts may be noise, dust, and traffic problems, and the
loss of high-level water during drilling operations. Such problems are temporary and

controllable.
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CHAPTER 14, RELATIONSHIP BETWEEN LOCAL SHORT-TERM
USES OF THE EN VIRONMENT AND THE MAINTENANCE

OF LONG-TERM PRODUCTIVITY
= IRODUCTIVITY

The proposed project is designed to provide water from an area rich in water
Tesources to an area in need in accordance with the policies of State, County and
Community Plans, The important criterion to be observed would be to base the water
development and use Program on sustainable yjelds, By adhering to this practice, the
State’s long-term economy or levels of productivity will not suffer adverse impacts. It will
not foreclose firture options, narrow the range of beneficial uses of the environment, nor
pose long-term risks to health and safety. If any serious long-term risks are identified
during the planning and constructions phases of the project, the Maui Water Department
could stop work on the project until the risks are eliminated or minimized,
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CHAPTER 15. PROBABLE UNAVOIDABLE ENVIRONMENTAL IMPACTS
==l SRR 2. TRUBABLE UNAVOIDABLE EN' VIFACTS

{a—y
.

Noise - noise generated by construction activities is unavoidable but it would be
temporary and controllable. The contractor will be required to comply with DOH

noise regulations.

Dust - as in the case of noise control, dust _problems would be temporary.
Observance of dust control regulations of the DOH should minimize any adverse

effects.

Traffic - traffic problems during the construction and post-construction periods are
anticipated. However, they can be dealt with effectively by complying with traffic
control plans which would be devised during the design phase of the project.

Visual Effects - control stations and water tanks can be blended into the natural

environment through appropriate architectural design and landscaping. This is

handled in the design phase by architects on the project.
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CHAPTER 16. PRE-ASSESSMENT CONSULTATION
%

Informal conversations and meetings were held with various individuals and groups to
discuss the ramifications of the SEIS. It was explained that the SEIS is to address a number of
deficiencies in the FEIS as determined by the Court. Some of these are the effects of pumping of
the wells on stream flow and coastal waters and the significance of groundwater contamination

by pesticides. Listed below are some of the parties contacted. For most of them, several

discussions were held within certain approximate time ranges.

State Department of Health - On about March 9, 2000, discussion with Bill Wong of the Safe
Drinking Water Branch covering the hazards and maximum contamination levels of various

contaminants in water supplies.

tate riment of Land and Natural Resources - During the week of March 20, 2000, meeting
were held with Glen Bauer, hydrogeologist, to discuss stream flows and testing to determine

impact of pumping from wells on the flows,

United_States Geological Survey - Between November, 1999 and March, 2000, informal

conversations were held with Gordon Tribble to review the work of Bill Meyer regarding the
effect of pumping on stream flows. Tribble was told that Mink & Yuen, Inc. was familiar with

the work of Meyer.
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Maui Electric Company - Discussed with Bill Bonnett in March, 2000 the facilities that would be
used to provide power to proposed pumping stations. One of the principal concerns was
aesthetics.

Office_of Environmental Quality Control - During January and February, 2000 had several
meetings with Les Segundo to discuss requirements for the SEIS preparation notice,

environmental assessment for the test wells, and the SEIS.

Carl Takumi Engineering, Inc. - Talked with Cari Takumi on many occasions in 1999 and early
2000 to review history of firt EMWDP EIS. Also discussed surveying and engineering work

relative to the SEIS.

State Historic Site Preservation Division - Between November 1999, and June 2000, discussed
existing archaeological studies on the project area with Elaine Jourdaine. Also reviewed the
principal requirements in the preparation of additional archaeological studies.

SEY Engineers - During the week of May 8, 2000, had several discussions with Howard Endo on
the use of models to assist in determining possible paths contaminants may follow in their travel

towards the seacoast.

Tom Nance Water Resource Engineering - June, 2001, discussed his work on coastal water

quality and general hydrology.
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CHAPTER 17. PARTIES REQUESTED TO REVIEW DSEIS

Federal Agencies
U.S. Corps of Engineers, Pac Div

U.S. Department of the Interior, Fish and Wildlife Service

U.S. Geological Survey, Water Resources Division

State Agencies

Department of Agriculture

Department of Hawaiian Home Lands
Department of Land and Natural Resources
State Historic Preservation Division
Department of Health

Office of Hawaiian Affairs

University of Hawaii Environmental Center
Office of Environmental Quality Control

State Land Use Commission

Maui County

Department of Planning
Department of Public Works
Economic Development Agency
Maui County Council
Alexander & Baldwin, Inc.

Hawaiian Commercial & Sugar Company
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Maui Electric Company

Maui Land and Pineapple Company
Sierra Club

Native Hawaiian Advisory Council
Hui Alanui O Makenz (c/o Isaac Hall)
Isaac Hall and Clients

Lucicone deNaie

Greg Westcott

David Grantham

Jeffry Parker

81



REFERENCES




.}

-

S B S

|

| -

13
At

=

CHAPTER 18. REFERENCES

. Belt and Collins, Associates, 1990. East Maui Water Study for the Development of Sources,

Transmission Lines and Storage Reservoirs: Prepared for Maui County DWS.

. Eyre, P. (1996). Groundwater and Surface Water Interaction on the North Flank of

Haleakala Volcano, Island of Maui, Hawaii. U.S. Geological Survey Draft Report WRI 96-.

. Gingerich, S.B., 1999. Groundwater and Surface Water in_the Haiku Area, East Maui,

Hawsii: U.S. Geological Survey, WRIR 98-4142.

. Gingerich, S.B., 1999. Groundwater Occurrence and Contributions to Stream Flow,

Northeast Maui, Hawaii: U.S. Geological Survey, WRIR 99-4090.

- Hunt, C.D. (1996). Aquifer Test To Determine Potential Effects on Streamflow of Pumping

at Well 6-5419-01, Haiku, Island Of Maui. U.S. Geological Survey WRI 96-.

. Meyer, W. (1997). Stream Flow Measurements Kuinha and Kaupakulua Guiches. U.S.

Geological Survey Letter To R. Loui, Deputy CWRM.

. Mink, J., Yuen, G. (1990). Groundwater Protection Plan, Hawaii State Department of Land

and Natural Resources.

82




S VU

8. Saito, N, et al (1989). Central Maui Water Study. Phase I1: Water Demand Study. Maui
County Department of Water Supply.

9. --eemmee, (1990). Central Maui Water for the Development_of Sources, Transmission Lines
and Storage Reservoirs: Part Il. Maui County Department of Water Supply.

10, -==~e~a—, (1994). Final Environmental Impact Statement IS) Chapter 343. Hawaii

Revised Statutes (HRS) For East Maui Water Development Plan. Norman Saito Engineering

Consultants, Inc.

11, -——-—, (1992). East Maui Water Development Plan. Maui County Department of Water

Supply.

12. Shade, P.J., 1999. Water Budget of East Maui, Hawaii: U.S. Geological Survey WRIR 98-

4159.

13. Steamns, H.T., Macdonald, G.A. (1942). Geology and Ground Water Resources of the Island

of Maui, Hawaii, Territory of Hawaii Division of Hydrography, Bulletin 7.

14, Takasaki, K.J. (1972). Preliminary Report of the Water Resources of Central Maui. U.S.
Geological Survey Circular C-62.

83

-

-



Eriantitagrtpc ol ooy

L3 (1

=

15. Takasaki, K.J., Yamanaka, G. (1970). _Preliminary Report of the Water Resources of

Northeast Maui. U.S. Geological Survey Circular C-60.

16. Tom Nance Water Resources Engineering, Inc, 1997, Environmental Impact Statement

Preparation Notice Supplemental Environmental Impact Statement FEast Maui Water
Development Plan Phase I: Prepared Maui County DWS.

17.

(1998). Assessment Of The Impact Of Operating DWS' Hamakuapoko Wells (State

Nos. 5420-02 And 5320-01) On Stream And Spring Flow In Maliko Guich. Maui County
Department of Water Supply.

18. Water Resources Associates (1991). Well Exploration and Development East Maui Source
Development. Norman Saito Engineering Consultants, Inc.

19, —-—-----(1993). Results of Drilling And Testing Hamakuapoko Well 2 (5320-01). Norman
Saito Engineering Consultants, Inc.

20. ~---v--—--(1998). Results of Drilling and Testing Kaupakulua-Kulamolu Well (5318-01)
Kaupakulua, East Maui. Maui County Department of Water Supply.

21. New York Times, June 23, 2001.

22. AWWA Journal, October, 1991.

84




23. Hutchins, Wells A. Board of Water Supply, City and County of Honolulu, 1946. The

Hawaiian system of water rights.

24, Conversation with Honolulu BWS (Hydrology/Geology Section).

25, Various AWWA Journals.

26. Funk, Evangeline J. (1993). Botanical Survey Report for the Proposed East Maui Water
Devel nt Plan Right-of-Way, Maui County Department of Water Supply.

27. Bruner, Phillip L. (1993). Avi d Feral urvey of Lands Involved in the East
Maui Water Development Project, Maui. Maui County Department of Water Supply.

26. Marine Research Consuitants (1998). Assessment of Impacts to Water Quali d Marine

ommunity Structure from the d East Maui Development Plan, Phase i,

85

i1

4



' APPENDIX

S e N s R s T s N o B e B ot e s B s O



{—-‘ —-l

-

J

L

———

l

- - A \

19.1

DERIVATION AND VALIDATION OF

GROUNDWATER FLOW AND HEADS
HAIKU REGION

et e A e



19.1
DERIVATION AND VALIDATION OF
GROUNDWATER FLOW AND HEADS
- HAIKU REGION

Derivation and Validation of Groundwater Flow and Heads, Haiku Region

The relationship between groundwater flow rate and head is expressed in the Darcy
formula for flow in porous media, written as,
q = kz dh/dx
for which: q = bulk flow rate, cu.ft./day; k = hydraulic conductivity, ft./day; z = depth of flow,
fi.; dh is change in head over distance dx, both in fi.
In a Ghyben-Herzberg lens depth of flow is a function of the differences in density
; ' between fresh (or brackish) water and seawater. For a lens having a fresh water density py
overlying seawater of densfty Py the Darcy formula is,
9=k {(pd(ps - po) + 1}h dh/dx
or,
. 9=k {ps/(ps - p)}h db/dx.
When integrated between the limits h(0,h) and x(0,x), the above is transformed to,
| q = {p/(ps— PO} k h¥2 x

and in terms of head,

hl = (2 qx /k) {(ps = pf)/pl}-

In a recently published U.S. Geological Survey report (Gingerich, S.B., 1999, Ground
Water and Surface Water in the Haiku Area, East Maui, Hawaii; U.S.G.S. Water Resources
Investigation Report 98-4142), the head equation is given in a more complicated but exactly

equivalent form (for unit width),
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h?=2Bqxk(l +B)

in which B = p; - pr

Assuming a sharp interface between underlying salt water having p, = 1.025 and overlying fresh
water having pr= 1.000, the integrated Darcy relationship is,

q=41kh*2x

W =2qx4l k.

In this analytical model the discharge front of the lens is at x = 0, h = 0, which, in the
absence of caprock, is the coastline. Gingerich employed the model to calculate hydraulic
conductivity based on unit flow derived from hydrologic budgeting, and head and distance for
well 5318-01 (Dowling). The flow rate computed from the hydrologic budget was 19.45
mgd/mile, head at 5318-01 was 12 feet, and distance from the coast was 20,000 feet. The
calculated hydraulic conductivity was 3300 ft./day. For the length of coast fronting the Haiku
region between Maliko and Kakipi Gulches, about 5 miles, the rate of flow by budget
calculations was 97.2 mgd.,

This simple approach assumes that a constant flow rate persists from the selected point
(b, x) to the coast but neglects the influence of recharge over the same distance. For light
recharge, the parabolic model is not significantly distorted, but where recharge is substantial, the
simple parabolic relationship between head and distance is replaced by a more complicated
parabolic curve.

To take recharge into account, consider the following model,
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in which w is recharge rate (ft./day, unit strip), h is head (f.), and x (ft.) is distance from the
discharge front. The disch;rge front need not be restricted to the coastline. The head, h,, at
distance, x,, is known, and head, h, at distance, x, is to be determined. The basic relationship is,
Go=qx = W (Xo—X)
from which the following equation in terms of heads, distances and hydraulic conductivity is
derived,
hy = xfho?/xo + 2W(xo — X)/41K}.
Employing the Gingerich value for k (3300 f/day), a recharge (w) value of .007 f/day
(abstracted from the recharge map given in Gingerich), and the Dowling head of 12 feet at a
distance of 20,000 feet, the head at a distance x = 10,000 feet from the coast calculates to be 9.1
feet, whereas without recharge it would be 8.5 feet, a difference of 0.6 feet.

The above exercise illustrates the utility and limitations of models, whether analytical or
numerical, in describing groundwater conditions. The limitations are the result of numerous
assumptions that have to be made, while the utility value relies on quantitative determination of
head and flow based on both actual data and the assumptions.

The parameters employed in the models and suggestion of their reliability follows.

Parameter Source Reliability
Regional hydraulic conductivity ~Pump tests; analogy Fair

Distance (x, — x) Map Very good

Head (h,, h) Field measurement Good to very good
Recharge (w) Hydrologic budget Poor to good
Physical boundaries Geologic interpretation Good

Flux (q) Hydrologic budget; Darcy Good
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19.2
METHOD OF CALCULATING TRANSMISSIVITY
FROM STEP-DRAWDOWN TEST DATA




Method of Calculating Transmissivity from Step-Drawdown Test Data
Assumptions: |
1. Total drawdown is the combination of aquifer drawdown and well loss drawdown.
2. Aquifer drawdown results from iaminar flow, well loss drawdown from turbulent flow.

3. Turbulent flow is proportional to the square of the pumping rate,

4. Steady state total drawdown for each pumping rate is achieved by the end of ihe pumping
interval.

5. The equation for total drawdown is,
s = aQ + bQ?

in which s = total drawdown, Q is pumping rate, a is the aquifer coefficient and
b is the well-loss coefficient.

The above expression can be re-cast as the simple linear equation,
8'Q=a+bQ

so that a becomes the intercept and b the slope.

The step drawdown data base for the monitor well (5418-01) is,

- Q(gpm) Interval (hr) s(ft) /O
440 75 .60 .001364
550 1 92 001673
650 1 127 .001954
760 97 1.62 .002132

The intercept, a, for this data is .000319. Converted to consistent units (cu.ft., days) it is .000002,
The Thiem equation for steady state drawdown is,

$=(Q/2nT) In(r’/r)
in which T is tranmissivity, 1’ is distance to where s = 0, and r is the point at which drawdown is

measured. The value of r* is estimated at 1000 ., although in one proposed formulation it is
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teken as 1.6 L, in which L is depth of penetration of the open well below the water table. The
value for r is taken as 0.5 ft. at the well.

Substituting the value for a = s/Q in the equation yields T = 730,000 sq.ft./day, which
divided by the penetration of the well below the water table (70 R.) gives a hydraulic
conductivity, k, of 10,429 ft./day. For the formulation in which r’ = 1.6 L, the computed
hydraulic conductivity is 7,425 fi/day. For either case the bydraulic conductivity is
extraordinarily high. Normal hydraulic conductivity in Hawaiian basaltic basal equifers is very
high at 1,500 to about 3,000 fi/day. An aquifer having a hydrautic conductivity of 100 ft/day is

considered very permeable.
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Court Order of Sept. 6, 2000 —

0900031 FlLep @

DEPARTMENT OF THE CORPORATION COUNSEL 205

a—

JAMES B. TAKAYESU 1483 2000SEP -6 PK 3:03 . .
Corporation Counsel . tr
GARY W. ZAKIAN 5137

Deputy Corporation Counsel J KA o
County of Maui SECOND cTF‘!\EE:LTEgB(URT o
200 South High Street STATE OF HAV/Al

Wailuku, Maui, Hawaii 96793
Telephone No. 243-7740
St \ALL\GWI\EMDPA\WELLSODR.]

Attorneys for Defendants
BOARD OF WATER SUPPLY, COUNTY
OF MAUI, and DAVID CRADDICK

- It’l':lL\J
IRGRIE ) R

K« B —_
= iV
: T -
IN THE CIRCUIT COURT OF THE SECOND CIRCUIT 2= 12
.. = : -
STATE OF HAWAII Y f; :
. . . - :-': "h
THE COALITION TO PROTECT ) CIVIL NO. 93-0734(3) .. = .
EAST MAUI WATER RESOURCES, } (Declaratory Relief) '..
an unincorporated association, )

et al., ) ORDER ON (1) TEST WELLS FOR —
) THE EAST MAUI DEVELOPMENT - o
Plaintiffs, ) PLAN SEIS AND (2) THE WEST : —
)  KUIAHA TANK PROJECT NOT BEING _
vs. : } A COMPONENT OF THE EAST MAUI v
) DEVELOPMENT PLAN; EXHIBITS "i“ -

THE BOARD OF WATER SUPPLY, } "2% AND w3t
et al., ) -
) _

Defendants. )

ORDER ON (1) TEST WELLS FOR THE EAST MAUI DEVELOPMENT
PLAN SEIS AND (2) THE WEST KUIAHA TANK PROJECT NOT ,
EING A C 8] o EAST MAU LOP -

This matter was heard before the Honorable Judge Boyd P. ‘ -

Mossman on January 29, 1999,'pursuanb to agreement of the Parties -
’ -

and the Court on December 23, 1998. Gary W. Zakian, Esqg., Deputy )

«
——y '
1

Corporation Counsel, appeared in behalf of Defendants David R.

ey
Craddick, Director, Department of Water Supply, and the Maui County FJ%

:
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. Board of Water Supply. 1Isaac D. Hall, Esqg., appeared in behalf of

Plaintiffs.

The Court having reviewed the files, the submittals of

the Parties, and heard oral argument, and being prepared to rule,

HEREBY ORDERS, ADJUDGES AND DECREES AS FOLLOWS :
I. TEST WELLS FOR THE EAST MAUI DEVELOPMENT PLAN SEIS

" A, Defendants are hereby authorized to construct the
following wells for the purposes of gathering data and
information for use in the Supplemental Environmental
Impact Statement {"SEIS"} to be prepared for the East
Maui Development Plan ("EMDP"): - .

1.

A single monitoring well as described in the USGS
letter dated September 9, 1998, attached hereto as
Exhibit "1" in one of the locations previously
identified by the parties in cooperation with
William Meyer, of the 'USGS, which locations are
identified on the map attached hereto as Exhibit
2.

I1f, after the xrelease and distribution to the

parties of the test results form the drilling of

the monitoring well, for any reason the Department

of Water Supply determines the results are not

adequate, the Department may drill one additional..
well, as specified in Section 3, immediately below,

without coming back to court for approval;

The one additional well ("Well"} the Department may
drill is subject to the following conditions;

a. The Well .may be configured to contain three to
four nested piezometers, as shown on Exhibit
"3", attached hereto;

b. . The Well may be a prodﬁction size well;

c. The Well may have production size pumps
installed;

d. The Well may be used only for test purposes to

obtain data or information necessary for the
preparation of the SEIS; and



e. The well shall be located within one of the
areas as indicated on Exhibit 2w,

4. The moqltorlng well shall be used thereafter to
monitor a11 wells drilled as part of the EMDP.

B. Defendants must seek further Court approval for the
drllllng of any wells other than the two wells permitted
above in Section A.

II. HEST KUIAHA TANK PROJECT

Based on the representations of Defendant David R.
Craddick, Director, Maui Céunty Department of Water Supply, the

Court specifically finds and hereby orders:

A, The West Kuiaha Tank Project is not a component of the
East Maui Development Plan;

B. The West Kuiaha Tank Project will not be utilized as part
of the East Maui Development Plan and shall not, directly-
or indirectly, be attached or connected to any component
of the EMDP; and

c. The West XKuiaha Tank Project is not required to be
discussed in the Supplemental Environmental Impact
Statement for the East Maui Development Plan as. part of
the EMDP except as a related project,

DATED: Wailuku, Maui, Hawaii SEP 06 ZUUU

/jjﬂllpll C CAI‘LM (.Sidﬂ

~ Judge of the above-entitled Court

APPHOVED AS TH\FORM:
b

ISAAC (D. HALL, ESQ.
Attor%ey for Plaintiffs

i B iation, e 3 , 2 .
ClVll No. 93 0734(3), ORDER ON (1) TEST WELLS FOR THE EAST MAUI
DEVELOPMENT PLAN SEIS .-AND (2) THE WEST KUIAHA TANK PROJECT NOT
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lJnited States Department of the Interior

US. GEOLOGICAL SURVEY
WATER RESOURCES DIVISION
677 Ala Moana Boulevard, Suite 415
Honoluhi, Hawaij 96813

September 9, 1998

Mr. Timothy E. Johns -
Deputy Director

State of Hawaii

Department of Land and Natural Resources

Commission on “Water Resonrcé Management

P.O. Box 621 .

Honolulu, Hawaii 96809

Dear Mr. Johns:

pumpage would affect streamflow in this area. For instance, part of the study plan for the East
Manj surface-witter/ ground-water investigation involved collecting dats From the wells to be
drilled in the arra by the Maui County Department of Water Supply (MDWS). This part of the
study did not m: terialize however, owing w the successful suit brought by the Coalition to Protect
East Maui Water Resources (CPEMWR) against the MDWS. As a result we have completed the
study without this information, although drilling 2 monitor well remains the only definitive way to

-establish the rel ationship between ground water and surface water in the Haiku area.

I presented this concept at 2 meeting that was held some months 420 in the chambers of Judge
Mossman, the Clircuit Count Judge that has ruled in faver of the CPEMWR in their suit against the

Corp. Council, ind myself; while M. Tom Nance, representing the MDWS, and a hydrologist for
M. Isaac Hall, were included by telephone. At this meeting it was my suggestion to drifl an
cxploratory or inonitor well in the Haiku area ara location that the resuits of the Bast Maui sur-
face-water/grolnd-water study could be used to identify, and to use the results obtained from
water levels me asured in the well as it was drilled A5 3 means of resolving the legal issues existent
between the CEEMWR and the MDWS. 1 also offered to locate the general area of the monijtor
well. It was my pencral understanding that Mr. Isaac Hall, the MDWS, and the Maui County Corp
Council accept:d both recommendations, which led to acceptance of the approach by

Judge Mossmaa, Some days after this meeting I located a site for the two parties. It would appear

20
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from Mr. Hall's lecter that the agreement arrived at in the Judge's chambers has now been rejected
by the MDWS.

At this meetiog I also indicated, and I thought generally accepted, that it would be possible 1o
determine whethes or not potential wells in the Haiku ares would affect streamflow based only on
observations mace during drilling of the monitor well. It is not necessary to monitor streamfiow
and potential punipage 10 make this determination since results from such an effort can be
extrerely misleading. This conclusion was also endorsed by the hydrologist representing

Mr. Hall. Finally, as I remember, it was agreed that the monitor well could potentially be used as a
pumping well, bet the well would be the last well brought on line by the MDWS. The MDW'S was
adamant that it d d not want to drill a well to be used simply as a monitor well. The concept that
the Water Department could eventually use the monitor well as 2 production well was accepted by
M. Hall and by 'udge Mossman after the MDWS agreed that the moniter well would be the Jast
well hooked into the supply system and that this would not occur for.many years. This decision
was reached aftc: [ indicated to the Judge, in response to a question from him, that the continual
use of the monitor well was not necessary in order to resalve the main issue between the
CPEMWR and thie MDWS.

Despite the gencral agreement between the CPEMWR and the MDWS regarding the method to be
used to resolve t1e question as to whether o not pumpage would affect streamflow in the Haiku
areg, Mr. Nance felt that more information was needed in order to resolve this issue. As I recall,
Mr. Nance wanu:d to install piezometers at selecicd depths in the monitor well and drill monitor
wells with piezometers at each proposed pumping location. As I also recall, Mr. Nance felt that it
would only be passible to determine if pumpage was affecting streamflow by simultaneously
monitoring actual pumpage, water levels in the piezometers, and streamflow. This spproach was
not considered v:chnically defensible by myself and by the hydrologist representing Mr. Hall. |

I have not been mvolved in the East Maui issue since selecting the site for the Monitor well sev-
eral months ago and have no knowledge of the plans of the MDWS as described in Mr. Hall's let-
ter to you of July 31, 1998, I still belicve, however, that it is not necessary 1o construct more than
one monitor we.] in the Hatku area to resolve the issue between the CPEMWR and the DWS.

In a general sense, although it is potentially possible to determine if pumpage affects streamflow
by simultaneow:ly monitoring pumpage and streamflow, this approach only works for field condi-
tions that are raely met. This approach can also lead to the conclusion that pumpage does not
affect sweamflow when, in fact, it does or will ultimately do so. This follows from several consid-
erations among which are: 1) streamfiow can only be measured within a certain level of accuracy
{genenally withon 5 to 10 percent of the total fiow). If the rate of pumpage is within this potential
erzor band, the sffect of the pumpege goes undetected, 2) assuming that pumpage will affect a
stream, there will still be a time lag between the initiation of pumnpage and the time at which the
pumpage beging 1o affect streamflow. After this, the effect of pumpage on the stream increases
with time until ulimately the rate of diversion from the stream (reduction in streamflow) equals

. the ram of purnpage. The time required for strcamflow to be diveried as a result of pumpage can
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BEgitc munuicsto years depending oo the ficld situation, 3) assuming that pumpage affects stream-
dow, the length the stream over which fiow is acally being reduced can be tmiles. Thus, mea-

' surements of streamfiow over a relatively small distance of the stream following the initiation of

* pumpage can be very misleading from this fact alone and 4) steamflow naturally varies with

time. Measurem:nts of streamfiow that are designed to determine if pumpage atfests streamfiow

would have to Lske this fact into consideration. In areas where rainfall is frequent, this task can

become exceedingly difficult 1o impossible.

s The above conditions or some combination of these conditions are the *norma)’ circumstances in
R the field. As a result, sizements such as “ths effect of pumpage from a given well on streamflow
will not be measurable” are often true, at least in the short term, and can be used to develop
ground water at ‘he expense of steamflow. Ultimately however, if pumpage continues to increase,
— it is possible to lry up a sweam even though the effect of a single well could never be docu-
mented. The bett way to know whether or not pumpage will affect streamflow is to establish

- whether or not taere is 2 hydraulic connection betwesn the stream and the ground-water system.,
- and to determin:: how far the cone of depression must grow in order 1o divert an amount of water
equal to the puripage. If the stream is the nearest discharge boundary for the ground-water sys-
tem, pumpage vill affect streamflow.

N, The stams of ths East Maui Ground-Water Study is documented in the enclosed tabls, As shown
- in the encloscd table there are five reports associated with this study, Three of the reports are
epproved and aye awaiting printing. The remaining two reports are written and going through final
g approval. Exper:ted dates for approval are shown in the enclosed table. As stated above, the report
covering the Hiiku area was to be based in part on the results of the drilling program associated
with the MDW5 East Maui water plan. Because this drilling has yet to occur, the report lacks this
! information and, although it represents our best analysis of the available data and that collected

-~ _ during the study, there is still a need to-drill 2 monitor wel to confirm the conclusions of the
- report.
- Ihope the abo\ ¢ information is useful and would be pleased to discuss the issues raised in your
_! letter to me of August 31, 1998 further if desired. : . :
- : Sincerely,
] - Ytrbm [
- : Willizm Meyer

I : District Chief
. " Enclosure

! .
!
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Proposed Management wWalls
far the
- Eemt Maul Water Devalopment Plan

This briat narrative and Ita accompanying exhibits describe ths abjectives of the prepossd
management walls and detsils of lhelr construction. At Issue 10 whether the East Mauj production
walls, which will be designad ic draw watsr lfom the desp basal lens. will have an impact on the flow
- of stzasms or springs. Based on information trom the walls that have been developed to dats, at lssst

twe groundwater aguilers are liely 1o bs encountered in drilling the East Mavl preduction wells: s

shaliow aquiter which is known to discharge inlo springs ard streams: and the deepd basal lsns. In the

walls that have been completed to dats, the inlervening alrata between these two aquiiers have besn
b= found (g be unssturated. This sugpests that a- well which iz sesisd off rom the uppar sgquifer and ls
' designed to only draw water from the desp basal aquifer wil nol impact stream or springfiow,

AdOD XO0udIX

Mowevar, il has been suggesied that the aquilers srs not hydrologically separate and, st least
In semne logationy, the intarvening sirala between the upper 10 lower agultars wil} be found to be fuly
. saturated, If thiz is In fact the case, pumping trom the basa! aquier would have the potenta! to diew

waier from ths upper aquiter, therody reducing siream or springllow. The propoees management
— wolls, which will congist of nested piexometers ir 8 12-inch diameter borshole, will provids the data to
domonstrate the validily of this conianlion.

Exnidit 1 Niyszates Mo typical seciion for 4 management welt which, for tne purposes of this
f — Hlustration, consists of three piszomsiers. In this example, i1 has besn assumed that the upper sgulter
. '“:7'3"*"? o I8 1ouUna Batwesn 100 and 130 fast b .ow ground (the screened interval tor ®ipy No, 1 On Exnibit 1) and
- ine nearby production well would drsw water from the bessl lens hom 820 lo 700 test bslow ground
(Fipe No. 3). The Intervening sirata would ba monitored by 3 pips open to the surate trom 330 to 400
. fest Delow ground (Pipe No. 2). Silica sand would be placed opposita the scresned Interval of each of
_' thess three pipes ¥nd the Intervening annuisr space would be sesie0 with a bantonite-grout slurry. The
sand -and bentonite-grout siurry would both be carslfully placed with a tremle pipe. Exhibit 2 fllustrates
- the snnuler spacs available with three, 2-inch Scheduie 80 PVC pipes ss the pisyometars. Exnhibli 3 is a
similar llystration with four-pipa plezometers. With four pipes, two dilferent zones betwsen the upper

and lower squifsrs could be monilorad.

P

. rrs

R

; Each piszometer will sliow water quality sampling and water ievel moniloring trom the straw
5 ' opposite Its particular screensd interval. it Ine strala balwesn Iha uppsr and lower aquilsrs is
unsaturated, no water wiil be found in the piszometers.with these screened intervala
— - —Ranairstad by the borshols i M'%!%_mm All prazometery would contain waler] When the pumo
test of the nearty production well iy SMAX¥A, prossure Lransgucars insialled in all of the
~ nestsd plazometsrs. A rasponss in the piszometer tapging the sama inlerval in the basa) lens as the
production well would cbviousty be evident. If no respontes during or foliowing the pump tast sre
racorded in the piezometars which tap shsllower sirata, particularly it thers 1t no response in the
L piszometer which Is open to the shallow aquiler which fesds strsams and springs, the hydrologic
separation of the deap basal aguiier witl have baen demonsirated.

/ In addition to this moenlioring during the produstion well's initiel pump teeting, the management
— well would continus to be used afsr the productisn well is in conunuous use. Water lavel recorders in
the piszometers In the desp end shallow aquilers weuld continus o provids Information to eonfirm the
findings of the Inltal pump teet on 8 iong-term basis. Should 8 longer tern responss that was not
evident In initial 1eeling ocour, the pumpape of the produclion well could be reduced or svan lermingted,
dapanding on the extent of the Impact,

5 | EXHIBIT LG
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GAGING STATIONS AND STREAM FLOWS

I

IN HAIKU AREA
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Gaging stations - Stream flows in Haiku area
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LETTERS AND RESPONSES

TESTIMONY,

TO COMMENTS ON DSEISPN
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PUBLIC MEETING

HELD 5/17/02
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CERTIFICATE

STATE OF HAWAII )
} S5,
COUNTY OF MAUI )

I, LYNANN NICELY, RPR, Notary Public for the State
of Hawaii, certify:

That on the 17th day of May, 2002, that the meeting
minutes was taken by me in machine shorthand and tape
recording and were thereafter reduced to print under
my supervision by means of computer-assisted
transcription; that the foregoing represents, to my
best sbllity, a true and accurate transcript of the
proceedings had in the foregolng matter.

I further certify that I am not attorney for any of
the parties hereto, nor in any way interested in the
outcome of the cause named in the caption. Dated this
21st day of May, 2002.

NOTARY PUBLIC, State of Hawall

My commission expires: 1/24/2006
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Testimonials received at public meeting held on May 17, 2002 at the Haiku Community Center

Kutia DeCorsterd
Ed Wendt
Mr. Nikhilananda
Lucienne de Naje
Edwin Young
Christine Hemming
Greg Blue
Daniel Grantham
Steve Slater
Jeff Parker
Mark Shechan
Jonathan Starr
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MONITOR WELL PUMP TEST RESULTS
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@ MWH Laboratories S

MONTGOMERY WATSON HARZA A

555 East Wainu! Street ) Aran 4.

Patagens. Cadiorraa §1100 gl e 219 B 29

Toi: 626 589 8400 R HEREHS

Fax: 426 550 8324 -

% BOO 568 LABS {1 800 $63 5227} D:PT. Q= |""'F:RT:R Shep v
= -1 -

DT mm
Cw.—‘::TT O RN Y

Laboratory Report

for

Maui, County of, Department of Water Supply
614 Palapala Dr

Kahului , HI 96732

Attention: Cari Cerizo
Fax: (808) 270-6133

DATE OF ISSUE
MAR 2 1
&aﬁf{;ao S
-~

HDS Hillary Strayer Report#: 91594
Project Manager PHASEV

Laboratory certifies that the test results meet all NELAC requirements unless | .
noted in the Comments section or the Case Narrative. Following the cover page
are Comments,QC Report,QC Summary,Data Report,Hits Report, totaling 43 page(s].
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Montgomery Watson Laboratories
555 E. Walnut St., Pasadena, CA 91101
PHONE : 626—568-6400/FAX: 626-568-6324

ACKNOWLEDGMENT OF SAMPLES RECEIVED

Maui, County of, Department of Water Supply

is incorrect, please contact your service representative.
using Montgomery Watson Laboratories.

614 Palapala Dr Customer Code: MAUI
Kahului, HI 96732 Group#: 91594 -—
Attn: Cari Cerizo Project#: PHASEV ;
Phone: (808) 270-7344 Proj Mgr: Hillary Strayer

Phone: (626) 568-6412 -
The following samples were received from you on 02/06/02. They have been
scheduled for the tests listed beside each sample. If this information -

Thank you for o

Sample#

Sample Id

' Matrix
Tests Scheduled

Sample Date

2202060051 EMWDP SEIS MONITOR WELL

Water

05-£eb-2002 09:00: oc"

. '@DIQUAT @EDE-DBC E@ML525 @GMLS531 @NPS3 @PESTSDW '\ |
@VOASDWA ALK AS-MS BA-MS BE-MS CA
CD-MS’ CNDW CR-MS CuU-MS " EC ENDOTHAL man
F GLYPHOS HG MIREX1 NI-MS - NO2-N
NO3 PB-MS  PH SB-MS SE-MS TCDD-DW '
TL~-MS ~
Test Acronym Description Ll
Test Acronym Description -
@DIQUAT . ~ Diquat and Paraquat
@EDB-DBC EDB and DBCP by GC-ECD -~
@ML525 525 Semivolatiles by GC/MS '
@ML531 Aldicarbs ) -
@NPS3 - Herbicides by 515.1
@PESTSDW  SDWA Pesticides -
@VOASDWA Regulated VOCs plus Lists 1&3 —
ALK Alkalinity
AS-MS Arsenic, Total, ICAP/MS —
BA-MS Barium, Total, ICAP/MS L
- BE-MS Beryllium, Total, ICAP/MS -
CA Calcium, Total, ICAP —
CD-MS Cadmium, Total, ICAP/MS C
CNDW Cyanide —
CR-MS Chromium, Total, ICAP/MS
CU-MS Copper, Total, ICAP/MS =
EC . Specific Conductance .
ENDOTHAL Endothall
F Fluoride =
GLYPHOS Glyphosate o
HG Mercury -
MIREX1 Mirex o
-
-1 -

e e s AR



Maui, County of, Department of Water Supply

614 Palapala Dr Customer Code: MAUI

Kahului, HI 96732 Group#: 91554

attn: Cari Cerizo Projecti#: PHASEV

Phone: (808) 270-7344 Proj Mgr: Hillary Strayer

Phone: (626) 568-6412

Test Acronym Description

N S

i

——

UL T N S

[

Test Acronym Description

NI-MS Nickel, Total, ICAP/MS

" NO2-N. - .~ Nitrite, Nitrogen by IC
“NO3 Nitrate as Nitrogen by IC
PB-MS . - . Lead, Total, ICAP/MS
PH Lab pH o
'SB-MS. . Antimony,. Total, ICAP/MS

~ SE-MS Selenium, Total, ICAP/MS

. TCDD-DW 2,3,7,8 - TCDD :
TL-MS Thallium, Total, ICAP/MS




Report
H mment
@ MWH Laboratories Comnents
MONTGOMERY WATSON HARZA
555 East Wainyt Stree|
Pasacena. Caiforns 91101
Tot: 826 568 6400
Epy 824 580 104

1 800 558 LABS (1 BOO 558 5227)

Group Comments

(TCDD) Analyzed by Pace Analytical, Minneapolis, MN.

(508) sample results for aldrin and heptachlor not reported,
due to LCS failure. Use 525.2 for reporting. QIR-GC-02-042.
(525.2) Methoxychlor failed high in LFB. Use 508 data.
Di-n-butylphthalate reported as NA, possible system con-
tamination. Matrix interference with surrcgate compounds.

(QC Ref#: 164254)

Test: Aldrin

QC Type: LCS1
Recovery out of limits, sample result may have a low bias.
QIR-GC-02-042,

Test: Endosulfan I (alpha)

QC Type: MSD
MSD is a NELAC required QC, not a method requirement. LCS
recovery was within QC acceptance limits. QIR-GC-02-042.

Test: Heptachlor

QC Type: LCS1 .
Recovery out of limits, sample result may have a low bias.
QIR-GC-02-042,

Test: Heptachlor Epoxide

QC Type: MSD
MSD is a NELAC required QC, not a method requirement. LCS
recovery was within QC acceptance limits. QIR-GC-02-042.

Test: Tetrachlorometaxylene (surr)

QC Type: LCS1
Recovery out of limits, secondary surrogate was within QC
acceptance limits. QIR-GC-02-042.

(QC Ref#: 164391)

Test: Acifluorfen (qualitative)

QC Type: MS
Recovery out of limits, LCS recoveries were within QC
acceptance limits. QIR-GC-02-052.

QC Type: MSD
Recovery out of limits, LCS recoveries were within QcC
acceptance limits. QIR-GC-02-052.

Comments - Page 1

of

3
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NMWH Laboratories

MONTGOMERY WATSON HARZA

555 Exst Wainut Steet
Pasadena. Caliores 91101
Tal: 525 568 6400

Ezx 624 S65 £304

Report
Comments
#915954

[

L3

S Y

(_J

)

N T

1 L3

l.-_-'-

1800 568 LABS (1 807 568 5221

Test: Tot DCPA Mono&Diacid
QC Type: LCS1
Recovery out of limits,
QIR-GC-02-052.
Test: Dinoseb
QC Type: LCS1
Recovery out of limits,
QIR-GC-02-052.
QC Type: MSD
Recovery out of limits,
QIR-GC-02-052.

(QC Refi: 164400)
Test: 2-Butanone (MEK)

QC Type: MS

Degradate

sample result may have a low bias.

sample result may have a low bias.

sample result may have a low bias.

MS/MSD are NELAC, not method, specified QC. Meets method

criteriea for LFB.
QC Type: MSD

MS/MSD are NELAC, not method, specified QC. Meets method

criteriea for LFB.

(QC Ref#: 165825)

Test: Di-(2-Ethylhexyl)adipate '

QC Type: MS

Failed high, no effect on ND data

Test: Methoxychlor
QC Type: LCS1

Bias high for methoxychlor - All samples ND.

Bias high for methoxychlor - All samples ND. See QIR#GCMS-02

Failed high, no effect on ND data

-073.
See QIR#GCMS-02-082.

QC Type: MS

Failed high, no effect on ND data

QC Type: MSD

Failed high, no effect on ND data

(QC Ref#: 2202060051)
Test: 525 Semivolatiles by

GC/MS

SEE QIR-GCMS-02-90,system may be contaminated with (1.6ppb)

Comments - Page 2

of 3
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Report —

- cC t .

NMWH Laboratories #;’“1“‘5‘32 s .
MONTGOMERY WATSON HARZL

A5% East Wairkst Slree! —

Pasacana. Calllormes 91101 *

Tel: 626 563 8400 o

Fax KON SER R4 L
1 600 588 LABS (1 800 558 5227}

_—

Di-n-butyl phthalate. Surrogate#3 Perylene-dl2 NA due to sev
ered matrix interference.

-1

| B T

-

I

-

Comments - Page 3 of 3
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Laboratory

. Hits Report
@ MWH Laboratories Hits X

355 East Wainut Stroet
Pasacena, Calfarg 91101

Tol: 826 558 65400

Fax; 826 568 832¢

1800 558 LABS {1 800 568 5227}

Maui, County of, Department of Samples Received
Water Supply
Cari Cerizo 06-feb-2002 13:13:26

614 Palapala Dr
Kahului , HI 96732

" Analyzed Sample# Sample ID Result UNITS MRL
o 2202060051 EMWDP SEIS MONITOR WELL
-02/07/02 Alkalinity 64 mg/1 1.000
‘02/12/02 Arsenic, Total, ICAP/MS 1.4 ug/1 1.000
-02/12/02 Barium, Total, ICAP/MS 17 ug/1 2.000
02/11/02 Calcium, Total, ICAP 9.8 mg/1l 1.000
~p02/12/02 Chromium, Total, ICAP/MS 13 ug/1 1.000
. 02/12/02 Copper, Total, ICAP/MS 88 ug/1 2.000
02/06/02 Fluoride 0.14 mg/1 .050
-02/07/02 Lab pH 8.2 Units .00
02/12/02 Lead, Total, ICAP/MS 9.1 ug/1 .500
~02/12/02 Nickel, Total, ICAP/MS 23 ug/1l 5.000
_02/06/02 Nitrate as Nitrogen by IC 0.35 mg/1 .100
P2/07/02 Specific Conductance . 247 umho/c 4.000
J
T
)
—_
_i
g
)
-
!

—t

L

SUMMARY OF POSXITIVE DATA ONLY.
Hits Report - Page 1 of 1



Laboratory -
- Data Report
@ MWH Laboratories 491594 :
555 East Wainyt Street —
Prsadena, Calbormsg §1101
Tet: §38 563 5400
Fax: 626 568 8324 '
1800 568 LABS {1 800 588 5277)
—
Maui, County of, Department of Samples Received
Water Supply
Cari Cerizo 02/06/02 —
614 Palapala Dr ..
Kahului , HI 96732 '
—
Prepared Analyzed QC Refd  Method Analyte Result Units MRL Dilution |
EMWDP SEIS MONITOR WELL (2202060051) Sampled on 02/05/02 09:00 )
02/07/02 00:00 163572 [ SM2370R/B310.1) Alkalinity 64 mg/l 1.0 1 '
02/12/02 12:28 163905 { EPA/ML 200.8 |} Arsenic, Total, ICAP/MS 1.4 ug/t 1.0 1 -
02/12/02 12520 163328 ( RPA/KL 200.83 ) Barium, Total, ICAP/KS 17 ug/1 2.0 1 .
02/12/02 12:28 163890 [ ZPA/ML 200.8 ) Baryllium, Total, ICAP/MI ND ug/l 1.0 1 L)
02/11/02 10:05 253654 { ML/EPA 200.7 ) Calcium. Total, ICAP 9.8 mg/l 1.0 1
02/12/02 12128 143920 [ EPA/ML 200.8 ) Cadmium, Total., ICAP/NS ¥D ug/d 0.50 1 o
01/08/02 00:00 163606 { SMESOOCH-F } Cyanida ND mg/l 0.025 1 w
02/12/02 12:28 163881 ( EPA/XL 300.8 } Chromium, Toral, ICAP/MS 13 ug/l 1.0 1
02/12/02 12:28 163893  ( EPA/ML 200.3 ) Copper, Total, ICAP/NS 20 ug/l 2.0 1 —
02/07/02 00:00 163435 { ML/S2510B } Specific Conductance 247 umha/cz 4.0 1 i
02/08/02 02/15/02 00:00 164410 ( ML/EPA 548.1 ) Endothall WD ug/l 20 4 s
03/06/02 00:00 163408 ( SH4S00¥-C ) Fluoride 0.14 ng/l 0.050 1
02/11/02 00100 163779  ( ML/EPA 547 ) Glyphosate ¥D ug/l 6.0 1 -
02/12/02 17100 164006 ( EPA/ML 245.1 ) Kereury ¥D ug/l 0.20 1 —
02/07/02 02/16/02 00:00 164253 ( ML/EPA 508 )} Mitex D ug/i 0.25 1
02/12/02 12:28 163888  ( RPA/ML 200.8 ) Nickel, Total, ICAP/NS 23 ug/1 5.0 1 —
02/06/02 24:43 163709 { WL/EPA 300.0 ) Mitrita, NHitrogen by IC KD wg/1 0.10 1 ; ‘-
02/06/02 14:43 163710 ( ML/EZPA 300.0 ) Nitratm as Nitrogen by IC 0.15 og/l 0.10 1 -
02/12/02 12:28 163943  ( EPA/ML 200.8 ) Laad, Total, ICAP/HS 9.1 ug/1 0.s0 1 —_
02/07/02 00:00 163495 ( S4SOOMB/E150.1) Lab pH 8.2 Dnita 0.0010 bt Lo
02/12/02 12:28 163931  ( EPA/ML 200.8 ) Anclmany, Total, ICAP/MS ND ug/l 1.0 1 b
02/12/02 12:28 163908 { EPA/ML 200.6 } Felenium, Total, ICAP/HS ND ug/l 5.0 1
02/15/02 03/22/02 00;00 { EPA 1513 ) 2,3.7,8 - TCOD ] pg/l 5.0 1 .~
02/12/02 12:28 163927  ( EPA/KL 200.8 ) Thellium, Total, ICAP/MS ND ug/l 1.0 1 .__
525 Semivolatiles by GC/MS —~
02/08ft2 03/11/02 00:00 165825 ( ML/EPA 525.2 ) 2,4-Dinitroroluene ND ug/1 0.10 1
02/09/02 03/11/02 00:00 165825 { ML/EPA S25.2 ) alpha-Chlordane ND ug/1 0.050 1 —
02/09/02 03/11/02 00:00 165825 ( ML/EPA S25.2 | Diaczinon ND ug/l 0.10 1
02/05/02 03/11/02 00:00 165825 { ML/EPA 525.2 |} Acenaphthylene ND ug/l 0.10 1 -
02/09/02 03/11/02 Q0:00 165825 { ML/EPA 525.2 ) Alachlor ND ug/l 0.050 1 —
-
[
2
oy
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— Laboratory
| @ MWH Laboratories Pl
MONTGOMERY WATSON HARZA
— 555 East Wainut Street
Pasacena, Callorrus 93101
. Tek: 626 568 6400
Fax; 626 588 6324
1800 563 LABS {1 800 568 5227)
Maui, County of, Department of
Water Supply
- (continued)
Prepared Analyzed QC Refd Method Analyce Result Units MRL Dilution
EMWDP SEIS MONITOR WELL (2202060051) (continued) Sampled on 02/05/02
- '.‘02/09I02 03/11/02 00100 165825 { ML/EPA 525.2 ) Aldrin ND ug/lL 0.050 1
'02/09/02 03/11/02 00:00 165525 [ ML/EPA 525.2 ) Anthracens ND ug/l 0.020 1
T 02709702 03/11/02 00:00 165825 { ML/EPA 525.2 ) Atrazins ND ug/l g.050 1
__\02/09/02 031/11/02 00:00 165835 { ML/EPA 515.2 ) Benz{a)Anthracans ND ug/l 0.050 1
[02/09/02 03/11/02 00:00 165825 ( WL/EPA 525.2 ) Benzo(a) pyranas ND ug/d 0.020 1
-.-'02/09/02 ©03/11/02 00:;00 165825 { ML/EPA $25.2 } Banzo{b}Pluoranthens XD ug/l 0.020 1
02/09/02 03/11/02 00:00 165825 { ML/EPA 525.2 ) Banzo{g,h,i}Parylens ND ug/l 0.050 1
- ‘302/09/02 03/11/02 00:00 1§5825 ( ML/BPA 525.2 ) Benzo(k)Pluoranthans ND ug/l 0.020 1 .
!02/09/02 03/11/02 00:00 165825% { ML/EPA S25.2 ) Di(2-Bthylhaxyl)phthalate KD ug/l 0.60 1
“o2/09/02 03711702 00100 165825 { ML/EPA 525.2 ) Butylbenzylphthalata ND ug/l 0.50 1
—,02/09/02 03/11/02 00:00 165815 { ML/EPA 525.2 )} Bremacil ND ug/l .20 1
;02/09{02 03/11/02 00300 165825 { ML/EPA 525.2 ) Butachlor ND ug/l 0.050 1
~~02/09/02 03/11/02 00:00 165825 { ML/EPA S25.2 ) Caffeinas ND ug/l 0.050 1
02/09/02 03/11/02 00:00 1658325 { ML/EPA 525.2 ) Chrysens ND ug/l 0.020 1
'—-}02/09/02 03/11/02 00:00 165825 { NL/EPA 525.2 ) Dibenz(a,h}Anthracens ND ug/l 0.050 1
_Jeasosroz 0311702 00100 1s%82s ( ML/EPA 525.2 ) Di-(2-Bthylhexyl)adipate ND ug/l ‘0.60 %
02/09/02 03/11/02 00:00 165825 { ML/EPA 525.2 ) Diethylphthalats KD ug/l 2.50 1
—102/09/02 03/11/02 00:00 165825 { ML/EPA 525.2 ) Dieldrin ND ug/l 0.20 1
€2/09/02 03/11/02 00100 155825 { ML/BPA S25.2 ) Dimethylphthalate KD ug/l 06.50 1
02/09/02 03/11/02 00:00 165825 ( ML/EPA 525.2 ) Dimethoate ND ug/l 10 1
02709702 03/11/02 00:00 165825 { ML/EPA 525.2 ) Di-n-Butylphthalate HA ug/l 0.50 1
: [02/09/02 03/11/02 00:00 165825 [ ML/BPA 525.2 ) Endrin ND ug/l 0.10 1
. 02/09/02 03/11/02 00:00 165825 { ML/EPA 525.2 ! Fluoranthane ND ug/l 0.10 1
02/09/02 03/11/02 00:00 165825 { ML/EPA 525.2 ) Fluorens ND ug/2 0.050 1
—'] 02/05/02 03/11/02 00:00 165825 ( ML/EPA 525.2 } gamza -Chlordane ND ug/l 0.050 1
' 1 02/08/02 03/11/02 00:00 165825 { ML/BPA 525.2 ) Hexachlorebsnzans ND ug/l ¢.050 1
- 02/09/02 03/11/02 00:00 165825 { ML/EPA 525.2 ) Hexachlorocyclopentadiane HD ug/1 0.050 1
02/09/02 03/11/02 00:00 165825 { XL/EPA 525.2 ) Heptachlor ND ug/l Q.040 b8
-1 02/09/02 03/11/02 00:00 165825 { ML/BPA 525.2 ) Heptachlor Bpoxids ND ug/l 0.02¢ 1
_J 02/09/02 03/11/02 00:00 165825 { ML/EPA 525.2 ) Indene(l,2,3,c,d}Pyrens ND ug/l 0,050 1
02/09/62 03/11/02 D0:00 16582% { XL/EPA 525.2 ) Iacphorona ND ug/l Q.50 1
‘.-] 02/08/02 03/11/02 00:00 165825 { ML/EPA 525.2 } Lindane ND ug/1 0.020 1l
-.' 02/09/02 03/11/02 00:00 165825 { ML/EPA 525.2 ) Methoxychlor HA ug/l 0.050 1

3
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Laboratory —
IMIWH Laboratories So1o0s FOTE ;
MONTGOMERY WATSON HARZA
555 Exst Wainyt Sireet
Pasagena. Caiformia 91101 -
Tol: 628 568 8400 .
Fax; 828 583 8324 !
1 800 588 LABS (1 800 568 5227)
—
Maui, County of, Department of :
Water Supply ‘
; (continued) _
:
Prepared Analyzed QC Refd  Mechod Analyte Result Unacs MRL Dilution
EMWDP SEIS MONITOR WELL (2202060051) (continued) Sampled on 02/05/02
02/09/702 03/11/02 00:00 185835 ( ML/EPA S25.2 ) Metribuzin ND ug/l 0.050 1 p—
p2/09/02 03/11/02 00:00 16533 { ML/EPA 525.2 ) Wolinates KD ug/l 0.20 1 )
02/09/02 03/11/02 Q0:00 165825 ( ML/BPA 525.2 ) Hatolachler ND ug/l 0.050 1
02/0%/02 03/11/02 Q0:00 165825 { ML/RPA 525.2 ) trans-Henachlor ND ug/1 6.050 1
' 02/09/02 03/11/02 00:00 165825 { NL/EPA 515.2 ) Pentachlorophencl ND ug/l 1.0 1 —
02/0%/02 03/11/02 Q0:00 165825 { ML/EPA S25.2 )} Phananthrens ND ug/l 0.020 1 ;-.
02/09/02 03/11/02 00:00 165825 { ML/EPA 515.2 ) Prometrynm ND ug/l 0.50 1
02/09/02 031/11/02 00:00 165825 { ML/EPA 515.2 ) Prepachlor KD ug/l 0.050 1 —
02/0%/02 03/11/02 00:00 165825 { NL/EPA 525.2 ) Pyrene ND ug/l 0.050 1 ot
02/09/02 03/11/02 00:00 165825 { ML/EPA 525.2 ) Simarzine ND ug/fl 0.050 1 ~
02/09/02 03/11/02 00:00 165825 { XL/EPA 525.2 ) Thicbencarb ND ug/l 0.20 1 —
02/09/02 03/11/02 00:00 165825 { ML/EPA 525.2 ) Trifluralin ND ug/L 0.10 1 L
‘ { Surzogatse } Parylene-dl2 NA % Rac brna
Aldicarbs -
? 02/16/02 00:00 164298 [ ML/EPA S5)1.1 ) 1-Hydrnxyca.rbo!uran ND ug/1l 2.0 1 .
02/16/02 00:00 164298 { ML/EPA 531.1 )} Aldicarb {(Temik) ND ug/l 0.50 1
' 02/16/02 00:00 164298 { ML/EPA 531.1 )} Aldicarb sulfone ND ug/l ¢.70 1 —
j 02/16/02 00:00 164298 ( ML/EPA 531.1 )} Aldicarb sulfoxide ND wg/l 0.50 1 :
! 02/16/02 DO:00 1642%8 { ML/EPA 531.1 |} Baygen ND ug/l 2.0 1 -
: 02/16/02 00:00 164298 ( ML/EPA S31.1 )} Carbofuran (Furadan) ND ug/l 0.90 1 -
: 02/16/02 00:00 164298 { ML/EPA S3XL.1 ) Carbaryl ND ug/l 2.0 1 Lo
02/16/02 00:00 164298 { ML/EPA S32.1 | Methiocarh ND ug/l 2.0 1 e
! 02/16/02 00:00 164298 { ML/EPA 531.1 ) Methomyl ND ug/l 1.0 1
02/16/02 D0:00 164298 { ML/EPA 531.1 ) Oxamyl (Vydate} ND ug/l 2.0 1 -
: { Surrogace } BDMC 98 ¥ Rec :_’
l
l Diquat and Paraquat —
02/12/02 02/1%/02 00:00 164668 { ML/EPA 5459.2 ) Diquat KD ug/1 0.40 1
' 02/12/02 02/1%/02 00:00 164868 { ML/EPA 549.2 ) Paragquat ND ug/l 2.0 1 —
| -
| -
!
: -
! P
i -
! !
f .
a L
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- Labecratory

t
| MWH Laboratories orooa POt
: MONTGOMERY WATSON HARZA
! - 55 East Wainut Stres
i Pusagens, Calilornia 91101
Tol: 626 568 G400
Fru 626 558 6324
1 BOC 560 LABS (1 BOG 564 5227)
i
i Maui, County of, Department of
Water Supply
- (continued)
]
_ Prepared Analyzed QC Ref#  Method Analyte Resule Unics MRL Dilution
|
EMWDP SEIS MONITOR WELL (2202060051) {continued) Sampled on 02/05/02
- EDB and DBCP by GC-ECD
—.02/07/02 02/12/02 00:00 164005 { ML/EPA 504.! ) Dibramochlorepropane (DBCP) ND ug/l 6.010 1
{02107102 02/12/02 €0:00 164005 ( ML/EPA 504.1 ) Ethylene Dibromide (EDB} ND ug/l 0.010 1
- { Surrogate } 1,2-dibromopropane a7 ¥ Rac
T Herbicides by 515.1
<_Jo:/13/nz 02/17/02 00:00 164391  ( ML/EPA 515.1 } 2,4,5-T ND ug/1 0.20 1
02/13/02 02/17/02 00:00 164391 [ ML/EPA 515.1 ) 2,4,5-TP (Silvex} ND ug/1 0.20 1
T 102/13/02 02/17/02 00:00 16435% [ ML/EPA S15.1 ) 2,4-D ND ug/1l 0.10 1
j02/13/02 02/17/02 00:00 164351 { ML/EPA 515.1 } 2,4-DB ND ug/1 2.0 1
02/11/02 02/17/02 00:00 164151 ( ML/EPA 515.1 ) Dichlorprop ND ug/1 0.50 1
. .02/13/02 02/17/02 00:00 164391 | ML/EPA 515.1 ) Acifluorfen (qualitative) ND ug/l 0.20 1
}02111102 02/17/02 00:00 164391 { ML/EPA 515.1 ) Rentazen ND ug/1l 0.50 1
—i02/13/02 02/17/02 00:00 164391 { ML/EPA 515.1 } Dalapon (qualitative) ND ug/l 1.0 1
02/13/02 02/17/02 00:00 164391 ( ML/EPA S15.1 ) 3,5-Dichlorobenzoic acid ND ug/l ¢.50 1
"7]02/13/02 ©02/17/02 00:00 164351  ( ML/EPA 515.1 ) Tot DCPA ManoiDiacid Degradate ND ug/1 0.10 1
__103/13/02 02/17/02 00:00 164391 { ML/EPA 515.1 |} Dicamba ND ug/1 0.080 1
02/13/02 02/17/02 00:00 1643%1 [ ML/EPA 515.1 ) Dinoseb ND ug/l 0.20 1
—:02/13/02 ©02/17/02 00:00 1643%1 { ML/EPA 51S.1 )} Pentachlorcphenol KD ug/l 0.040 1
02/1)/02 02/17/02 00:00 164351 { ML/EPA 515.1 } Picloram ND ug/l 0.10 1
1"02/13/02 02/17/02 00:;00 164391 { ML/EPA 515.1 ] 4-Nitrophenol (qualitative) ND ug/l 5.0 1
02/13/62 02/17/02 00:00 164391 { ML/EPA 515.1 ) 2,4-Dichlorophenylacecic acid ND AR 0.0000 1
. { Surrogate ) 2.4-Dichlorophenylacetic acid 95 t Rec
"
Regulated VOCs plus Lists 1&3
- 02/13/02 00:00 164400 { ML/EPA 524.2 ) 1,1,1,2-Tetrachlorosthane ND ug/1l 0.50 1
: 02/13/02 00:00 164400 { ML/EPA 524.2 } 1,1,1-Trichlorcethane ND ug/1l 0.50 1
02/13/02 00:00 164400 { ML/EPA 524.2 ) 1,1,2,2-Tetrachlorocethane ND ug/1l 0.50 1
, 02/13/02 00:00 164400 { ML/EPA 524.2 ) 1,1,2-Trichlorcechane ND ug/l 0.50 1
{’] 02/13/02 00:00 164400 { ML/EPA 524.2 ) 1.1-Dichloroethans ND ug/1l 0.50 1
] 02/13/02 00:00 164400 [ ML/EPA §24.2 ) 1,1-Dichloroethylene ND ug/l 0.50 1
]
n
i B Data Report - Page 4 of 8
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Laboratory —
- Data Report ‘
MWH Laboratories 491594 :
£55 Eatt Wairst Sireet
Pagacens. Caldorma 91101 —
Tel: 626 568 8400 .
Fax: 624 588 8324 i
1 500 568 LABS (1 800 568 5227)
—
Maui, County of, Department of '
Water Supply
{(continued)
-
L
Prepared Analy:zed QC Refd Method Analyte Result tUnits MRL Dilution
—
EMWDP SEIS MONITOR WELL (2202060051) (continued) Sampled on 02/05/02
02/13/02 00:00 164400 { ML/EPA 524.2 ) 1,l-Dichloropropens ND ug/l 0.50 1 —
02/13/02 00:00 164400 { ML/BPA 524.2 ) 1,2,3-Trichlorcbenzens WD ug/l 0.50 1l
02/13/02 00:00 164400 { ML/EPA 524.2 } 1,2,3-Trichloropropans ¥D ug/l 0.50 1 !
02/13/02 00:00 164400 { ML/EPA 524.2 ) 1,2.4-Trichlorcbsnrene ND ug/l 0.50 1
02/713/02 00100 154400 { KL/EPA 524.2 |} 1,2,4-Trimathylbenzane "D ug/1l 0.50 1 -
02/13/02 00:00 164400 ( ML/EPA 524.2 ) 1,2-Dichloroathans ND ug/l 0.50 1 ) i
02/13/02 00,00 164400 { ML/EPA 524.2 } 1,2-Dichloropropans ND ug/l .50 1
02/13/02 0000 164400 ( ML/XPA 524.2 ) 1,3,5-Trimathylbanzisns ND ug/l 0.50 1 Ll
02/13/02 00:00 164400 ( ML/EPA 524.2 |} 1,3-Dichloropropanas ND ug/l 0.50 %
02/13/02 00:00 164400 { ML/EPA 524.2 ) p-Dichlorcbanzane {1,4-DCB) ND ug/1 0.50 1 "
02/13/02 DO:00 164400 { ML/EPA 524.2 ) 2,2-Dichlorcpropsna ND ug/l 0.50 1 —
02/13/02 00:00 164400 { HL/EZPA 524.2 ) 2-Butancna {(MEX) ND ug/l 5.0 bS ot
02/11/02 00:00 164400 { ML/EPA 524.2 ) o-Chlorotolusns ND ug/l 0.50 1 -
02713702 00:00 164400 { XL/ZPA 524.2 ) p-Chlorstoluane XD ug/l 0.50 1
02/13/02 00:00 164400 { ML/EPA 524.2 ) 4-Methyl-21-Pentanone {HIBK) ND ug/l 5.0 1 f“
02/13/02 00:00 164400 ( HL/EPA 524.2 ) Banzans ND ug/l ‘0.50 1 L_;
02/13/02 00:00 1654400 { ML/EPA 524.2 )} Breomobenzene KD ug/l 0.50 1
02/13/02 003100 164400 { ML/EPA 534.2 ) Bromomethane (Mathyl Bromide) WD ug/l 0.50 1 —
02713702 00200 164400 { ML/EPA 524.2 ) cis-1,2-Dichlorcsetbylens ND ug/l 0.5¢0 1
02/13/02 00:00 164400 { ML/EPA %24.2 ) Chlorcbsntanas KD ug/l 0.50 1 -
02/13/02 00:00 164400 { ML/EPA 524.2 |} Carbon Tetrachloride ND ug/l 0,50 bl
02/13/02 00:00 164400 { ML/BPA 524.2 )} ecis-1,3-Dichloropropans ND ug/l 0.50 i f_
02/13/02 Q0:00 164400 ( KL/ZPA 524.2 ) Bromoform KD ug/l 0.50 1 L‘;
02/13/02 00:00 164400 { ML/EPA 524.2 ] Chloroform {Trichlorcmathsne) ND ug/l 0.50 1
02/13/02 00:00 154400 { ML/EPA 524.2 ) Brosochloromsthane HD ug/l 0.5¢ 1 -
02/13/02 00:00 164400 { ML/EPA 524.2 )} Chloroathans ¥D ug/l 0.50 1 :
02/13/02 00:00 164400 { ML/EPA 524.2 ) Chloropathana{Nethyl Chloride) ND ug/1 0.50 1 ~
02/13/02 00300 164400 { ML/EPA 524.2 } Chlorodibromomethane ND ug/l 0.50 1 —
02/13/02 00:00 164400 { ML/EPA 524.2 ) Dibremomethane XD ug/l 0.50 1 Dot
02/13/702 00:00 164400 { ML/EPA S24.2 |} Bromodichlorcmethana ND ug/l 0.50 1 —
62/13/02 00:00 164400 ( ML/EPA 524.2 ) Dichlorcmechans ND ug/l 9.50 1
02/13/02 00:00 164400  ( ML/EPA 524.2 ) Di-lscpzopyl ether ND ug/l 5.0 1 fo—
02/13/02 00:00 164400 ( ML/EPA 524.2 ) Ethyl benzens ND ug/l 6.50 1 _, ;
—
ot
]
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- Laboratery
MWH Laboratories Sonsga FOTE
MONTGOMERY WATSON HARZA 9 4
-~ 55 East Walnut Streat
Pazsoens, Calitorrwa 81101
Tel: 826 558 6400
Fax: 626 568 8324
1 800 553 LABS (1 800 568 5227}
Maui, County of, Department of
Water Supply
— (continued)
_ Prepared Analyzed QC Ret#  Method Analyce Result Units MRL Dilucion
!
Cd
EMWDP SEIS MONITOR WELL (2202060051) (continued) Sampled on 02/05/02
- 02[13/02 00:00 164400 { ML/EPA 524.2 ) Dichlorodifluoromethanas ND ug/l 0.50 1
j‘i 02/13/02 00:00 164400 { ML/EPA 514.2 |} Pluorotrichlorcmesthane-Precnll ND ug/1l 0,50 1
- 02/131/02 00:00 164400 ( ML/BPA 524.2 ) Hexachlorcbutadiens ND ug/l 0.50 1
- 02/13/02 00100 154400 ( ML/EPA 524.2 ) Iscpropylbenzene ND ug/l 0.50 1
i 02/13/02 00100 164400 { ML/EPA 524.2 } me-Dichlorobanzens {1,3.DCB} ND ug/l D.50 1
- 02/13/02 00:00 164400 ( ML/EPA 524.2 ) m,p-Xylanas ND ug/l 8,50 1
02/13/02 00:00 164400 { ML/EPA 524.2 ) Methyl Tert-butyl ether (MTBE) ND ug/l 3.0 1
"'; 02/13/02 00:00 164400 { ML/ERPA $24.2 ) Naphthalane ND ug/1 0.50 b
e 02/13/02 00100 154400 ( NL/XPA 524.2 ) n-Butylbenzane ND ug/l 0.50 1
02/13/02 00:00 2164400 ( ML/RPA 524.2 ) n-Propylbenzane ND ug/l 0.50 1
--i 02/13/02 00:00 164400 { ML/EPA 524.2 ) o-Xylanas . ND ug/l 0.50 2
—J 02/13/02 00100 164400 { ML/EPA 524.2 ) o-Dichlorcbenzanse (1,2-DCBH) ND ug/l g.50 1
02/13/02 00:00 2164400 ( KL/EPA 524.2 |} Tetrachloroathylsna {PCE) ND ug/l 0.5¢0 1
— 02/13/02 00:00 164400 ( WL/EPA 534.2 ) p-Isopropyltoluens ND ug/l 0.50 1
o 02/13/02 00:00 164400 { ML/EPA 524.2 ) sac-Butylbenzanas ND b ug/l 0.50 1
'_J 02/13/02 00:00 164400 { ML/EPA 524.2 ) Styrane ND ug/l 0.50 1
‘ 02/13/02 00:00 164400 { ML/EPA 524.2 )} trans-l,2-Dichlorcethylans ND ug/l 0.50 1
-'! 03/131/02 00:00 164400 ( ML/EPA 524.2 ) tert-amyl Methyl Ethar ND ug/l 3.0 1
J 02/13/02 00100 164400 { ML/EPA 524.2 ) tert-Butyl Echyl Ether ND ug/1 3.0 1
02/13/02 00:00 164400 ( ML/EPA 524.2 ) tert-Butylbanzana ND ug/l 0.50 1
02/13/02 00:00 164400 ( ML/RPA 524.2 ) Trichloroathylens {TCE) ND ug/l 0.50 1
j 02/13/02 00:00 2164400 { ML/EPA 524.2 ) Trichlorotriflucrcethane(Freon ND ug/1 0.50 1
! 02/713/02 00:Q0 164400 { ML/EPA 524.2 ) trans-1,3-Dichlercpropans ND ug/l 0.50 1
02/13/02 00:00 164400 { ML/BPA 524.2 ) Tolusne ND ug/1l 0.50 1
ﬂ—} 02/13/02 00:00 164400 { ML/EPA 524.2 ) Total THM ND ug/l 0.50 1
'.__J 02/11/02 00100 164400 { ML/EPA 524.2 } Total xylenas KD ug/l 0.5¢ 1
02/13/02 00:00 154400 { ML/BPA 524.2 ) _Vinyl chloride (VC) KD ug/1 0.30 b3
{ Surrogatae ) 1,2-Dichloroathans-d4 107 A\ Rec
—Q' { Surrogatae ) 4-Bromoflucrcbenzene 97 % Rac
— { Surrogate ]} Toluane-di 100 % Rac
B
J
.
.
5
!
:‘.{ Data Report - Page 6 of 8




Laboratory _
MWH Laboratories so100a TOFF
MONTGOMERY WATSON HARZA
485 Ea3t Walnut Strest
Passcena, Califormia 91101 -
Tek: 626 568 5400
Fax; 628 585 8324 '
1 800 568 LABS [1 BOO 568 5227)
Maui, County of, Department of
Water Supply '
{continued} . _
! Prepared Analyzed QC Ref#  Method Analyte Resulct Units MRL Dilution
—
EMWDP SEIS MONITOR WELL {(2202060051) {continued) Sampled on 02/05/02
! SDWA Pesticides -
02/07/02 ©2/16/02 00:00 164254 { ML/EPA 508 ) PCB 1016 Aroglor KD ug/1l 0.070 1
02/07/02 02/16/02 00:00 164254 { ML/EPA 508 ) PCB 1221 Arcclor ND ug/1 0.10 1 —
i 02/07/02 02/16/02 00:00 164254 { ML/EPA 508 } PCB 1232 Arcclor ND ug/1l 0.10 1 -
5 02/07/02 02/16/02 00:00 164254 { ML/EPA 508 ) PCB 1242 Aroclor ND ug/l 0.10 1
‘ 02/07/02 02/16/02 00:00 164254 ([ ML/EPA 508 ) PCB 1248 Arccler ND ug/1 0.10 1 ~—
02/07/02 02/16/02 00100 164254 ( ML/EPA 508 ) PCB 1254 Arcclor ND ug/l 0.10 1 L;
; 02/07/02 02/16/02 00:00 164254 { ML/EPA S0B ) PCB 1260 Arcclor ND ug/l 0.10 b3
; 02/07/02 02/16/02 00:00 164254 [ ML/EPA 509 } Alpha-BHG Nb ug/l 0.020 1 —
; 02/07/02 02/16/02 00100 164254 { ML/EPA 508 } Alachlor (Alanex) ND ug/l 0.050 1 o
! 02/07/02 02/16/02 00:00 2164254  ( ML/EPA 508 ) Aldrin NA ug/1 0.010 1 —
i 02/07/02 02/16/02 00100 164254 { ML/EPA S08 } Beta-BHC ND ug/l 0.010 1
i 02/07/02 02/16/02 Q0:00 164254 - ( ML/EPA 508 } Chlordane ND ug/l 0.10 1 -
02/07/02 02/16/02 00100 2164254 ( ML/EPA 508 } Chlorthalonil (Draconil,Bravo} KD ug/l 0.010 1 L“
02707702 02/16/02 00:00 164254 { ML/EPA SO0B } Delca-BHC ND ug/l 0.010 b
02/07/02 02/16/02 00:00 164254 ( ML/EPA S08 ) p.p' DDD ND ug/l 0.010 1 .-
02/07/02 ©02/16/02 00:00 164254 ( ML/EPA 508 ) p.p' DDE KD ug/1 0.010 1 .
02/07/02 02/16/02 00:00 164254 ( ML/EPA SO0B ) p,p' DOT ND ug/l 0.010 1 -
02/07/02 02/16/02 00:00 164254 ( ML/EPA S038 ) Dieldrin ND ug/l ©.010 1
02/07/02 02/16/02 00:00 164254 { ML/EPA 508 } Endrin Aldehyde ND ug/l 0.010 1 -
02/07/02 02/16/02 00:00 164254 { ML/EPA 508 } Endrin ND ug/l 0.010 1 s
02/07/02 02/16/02 00:00 164254 ( ML/EPA 508 } Endosulfan I (alpha) ND ug/l 0.010 1
02/07/02 02/16/02 00:00 164254 ( ML/EPA 508 ) Endosulfan II (beta) ND ug/l ¢.010 1 =
02/07/02 02/16/02 00:00 164254 { ML/EPA S08 } Endosulfan sulfate ND ug/l 0.010 1 )
02/07/02 02/16/02 00:00 164254 ( ML/EPA 508 ) Heptachlor MA ug/l 0.010 1 -
| 02/07/02 02/16/02 00100 164254 { ML/EPA 508 ) Heptachlor Epoxide ND ug/l 0.010 1 —
: £2/07/02 02/16/02 06:00 164254 | ML/EPA S0B ) Lindane {gamma-BHC) ND ug/l 0.010 1 L
: 02/07/02 02/18/02 00:00 164254 ( ML/EPA 508 ) Methoxychlor ND ug/l 0.050 1 —
: 02/07/02 02/16/02 00:00 164254 ( ML/EPA S08 ) Toxaphene ug/l 0.50 1
: [ Surrougate ) Dibutyl Chlerendate 70 % Rec T_
: { Surrogate )] Tecrachlorometaxylene 104 %t Rec __,'
: ]
1!
-
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MWH Laboratories

Laboratory

Data Report

MONTGOMERY WATSON HAAZA #91594
555 EAst Wainut Streel
= Pazadena, Calllornis 91101
! Toi: 828 568 6400
; Fax: 826 588 6324
1 80C 558 LABS (1 50 588 5227}
-% Maui, County of, Department of
. Water Supply
(continued)
Prepared Analyzed QC Refd Method Analyte Result Units MRL Dilution
o '
-~ EMWDP SEIS MONITOR WELL (2202060051) {continued) Sampled on 02/05/02
N
-1
.
"-—J
:] This page intentionally left blank.
-
]
i
Data Report - Page 8 of 8

RESEE




Laboratory

MONTGOMERY WATSON HARZA .
5553 East Wainunt Street
Pagacens, Calllsmag 91101 -
Tel: 526 568 6400 '
Fax: 826 560 5324 . '.
1 8O0 588 LASS (1 BOO 568 5227}
Maui, County of, Department of -
Water Supply '
QC Ref #163408 - Fluoride Analysis Date: 02/06/2002 .
2202060051 EMWDP SEIS MCNITOR WELL -
i
QC Ref #163435 - Specific Conductance Analysis Date: 02/07/2002 _
2202060051 EMWDP SEIS MONITOR WELL o
QC Ref #163495 - Lab pH Analysis Date: 02/07/2002 "
2202060051 EMWDP SEIS MONITOR WELL ~—
QC Ref #163572 - Alkalinity Analysis Date: 02/07/2002 _
2202060051 EMWDP SEIS MONITOR WELL L
QC Ref #163606 - Cyanide ' Analysis Date: 02/08/2002 X
2202060051 EMWDP SEIS MONITOR WELL —
; QC Ref #163694 - Calcium, Total, ICAP Analysis Date: 02/11/2002
2202060051 EMWDP SEIS MONITOR WELL 5
' QC Ref #163709 - Nitrite, Nitrogem by IC Analysis Date: 02/06/2002
f 2202060051 EMWDP SEIS MCNITOR WELL -
| | ;
| QC Ref #163710 - Nitrate as Nitrogen by IC Analysis Date: 02/06/2002
s
2202060051 EMWDP SEIS MONITOR WELL EJ
=
I
L
$t
QC Summary - Page 1 of 4 ey




¥

Laboratory

NMWH Laboratories $91594

MONTGOMERY WATSON HARZA

553 Eas! Walng! Strewt
Pasacens, Calliorea 91101

Tot: €24 568 6400

Fax: 8268 588 4324

1 800 588 LABS {1 BO0 568 5227}

Maui, County of, Department of
Water Supply
(continued)

QcC

Ref

Ref

Ref

Ref

Ref

Ref

Ref

Ref

#163779 - Glyphosate Analysis Date: 02/11/2002

2202060051 EMWDP SEIS MONITOR WELL
#163881 - Chromium, Total, ICAP/MS Analysis Date: 02/12/2002
2202060051 EMWDP SEIS MONITOR WELL

#162888 - Nickel, Total, ICAP/MS Analysis Date: 02/12/2002

2202060051 EMWDP SEIS MONITOR WELL
#163890 - Beryllium, Total, ICAP/MS Analysis Date: 02/12/2002
2202060051 EMWDP SEIS MONITOR WELL

#163893 - Copper, Total, ICAD/MS Analysis Date: 02/12/2002

2202060051 EMWDP SEIS MONITCR WELL

#163905 - Arsenic, Total, ICAP/MS Analysis Date: 02/12/2002

2202060051 EMWDP SEIS MONITOR WELL

#163908 - Selenium, Total, ICAP/MS Analysis Date: 02/12/2002
2202060051 EMWDP SEIS MONITOR WELL

#163920 - Cadmium, Total, ICAP/MS Analysis Date: 02/12/2002

2202066051 EMWDP SEIS MONITOR WELL

QC Summary - Page 2 ok

4




Laboratory

- C Summa
NMIWH Laboratories QC Summary
MONTGOMERY WATSON HARZA #91594
555 Sast Wainut Street
Ppsacena, Califomea 81101 -
Tel: B26 588 5400 '
Fax: 626 568 8324 \
1 BOU 568 LABS {1 800 588 5227)
Maui, County of, Department of
Water Supply '
(continued) -
b
QC Ref #163928 - Barium, Total, ICAP/MS Analysis Date: 02/12/2002 .
2202060051 EMWDP SEIS MONITOR WELL -
L
QC Ref #163931 - Antimony, Total, ICAP/MS Analysis Date: 02/12/2002
2202060051 EMWDP SEIS MONITOR WELL iJ
QC Ref #163937 - Thallium, Total, ICAP/MS Analysis Date: 02/12/2002 L;
2202060051 EMWDP SEIS MONITOR WELL —
QC Ref #163943 - Lead, Total, ICAP/MS Analysis Date: 02/12/2002
2202060051 EMWDP SEIS MONITOR WELL L
——,
QC Ref #164005 - EDB and DBCP by GC-ECD Analysis Date: 02/12/2002 L
2202060051 EMWDP SEIS MONITOR WELL -
L
| QC Ref #164006 - Mercury Analysis Date: 02/12/2002
5 2202060051 EMWDP SEIS MONITOR WELL L
. QC Ref #164253 - Mirex Analysis Date: 02/16/2002 o
; vy
i 2202060051 EMWDP SEIS MONITOR WELL
| b
i L
f QC Ref #164254 - SDWA Pesticides Analysis Date: 02/16/2002
i ot |
i 2202060051 EMWDP SEIS MONITOR WELL L;
L]
o

QC Summary -

Page 3 of 4 ’d
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Laboratory

. QC Summary
MWH Laboratories | #91594

MONTGOMERY WATSON HARZA

555 Exst Wanut Street
Pasadena, Califorra 91103

Tl 824 558 6400

Fax: 628 588 8324

1 BOO 568 LABS {1 800 568 S227)

(continued)

Maui, County of, Department of
Water Supply

QcC

) L) )

'
1
S

[

Ref #164298 - Aldicarbs

Ref #164391

Ref #164400

2202060051

2202060051

2202060051

Ref #164410 - Endothall

Ref #164668

Ref #165825

2202060051

2202060051

2202060051

- Herbicides by 515.1

- Diquat and Paracquat

Analysis Date: 02/16/2002

EMWDP SEIS MONITOR WELL

Analysis Date: 02/17/2002

EMWDP SEIS MONITOR WELL

- Regulated VOCs plus Lists 1&3 Analysis Date: 02/13/2002

EMWDP SEIS MONITOR WELL

Analysis Date: 02/15/2002

EMWDP SEIS MONITOR WELL

Analysis Date: 02/19/2002

EMWDP SEIS MONITOR WELL

- 525 Semivolatiles by GC/MS Analysis Date: 03/11/2002

EMWDP SEIS MONITCOR WELL

QC Summary - Page 4 of
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Laboratory —
- QC Report .
NVMIWH Laboratories
MONTGOMERY WATSON HARZA #91594
555 Eas! Walnyt Street —
Patacens, Calforres 81101 ,
Tol: 626 568 £400
Fax: 626 558 4224 !
1 800 568 LABS (% 800 568 5227}
Maui, County of, Department of ,
Water Supply
—‘.
- ——
QC Ref #163408 Fluoride .
y 1
Qc Analyts Spiked Recovarsd Yield (%) Limite (%} RPD (%)
s Spiked sample Lab # 22 02060051 { 0.00 - 0.00 } '-"
LCS1 Fluoride 1.00 0.967 $6.7 { 90.00 - lip.0D ) v
Las2 Pluoride 1.00 0.974 97.4 { 90,00 - 110.00 } 0.72
NBLX Fluozrida ND v-—
Mus Fluoride 1.00 0.974 97.4 { 80.00 - 120,00 ) |
n3D Fluoride 1.00 0.980 98.0 { 80.00 - 120.00 ) 0.61 vl
—
QC Ref #163435 Specific Conductance -
ac Analyta Spiked Recovered Yield (%) Limits (%) RPD (%) -
nor Specific Conductanca 1180 1380 { 0.00 - 20.00 ) Q0.0
s
L)
QC Ref #163495 Lab pH P
b
QC Analyte Spiked Racovaraed Yiald (%) Limits (%) RPD %)
oUP Lab pH 7.4 7.4 { 0.00 - 20.00 ) 0.0 ol
i
QC Ref #163572 Alkalinity -
o
' ac Analyte Spiked Recovarad Tield (%) Limice (%) RFD (%) bl
S Spiked sample Lab # 22 0205023% ( 0.00 - 0.00 H -
X LCsS1 Alkalinicy 96.2 7.0 100.8 { 90.00 - 110.00 ) B ’
LCs2 Alkalinicy 96,2 96.8 100.6 ( 50.00 - 1L10.00 } 0.21 -
MBLK Alkalinicy WD
MS Alkalinity 96.2 96.2 100.0 { 80.00 - 120.00 } "'W'
MSD Alkalinity 96.2 94.7 56.4 { 80.00 - 120.00 ) 1.6 “
e
L
nont
*
-
Spikes which sxcesd Limits and Method Blanks with positive results are highlighted by Underlining. | ]
Criteria for MS and DUP are advisory only, batch control is bxsed on LCS. Criveria fer duplicates -J
ara advisory enly, unless cctherwise specified in the mathed.
pd
‘ QC Report - Page 1 of 27 |
'
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—_ Laboratory
. QC Report
NMWH Laboratories
rerconei s O T #91594
_ 555 East Watnut Sireet
Pasadena. Calikomes 91104
Tel: 526 568 5400
Fax 626 583 8324
1 800 588 LABS [1 200 563 5227)
Maui, County of, Department of
Water Supply
- (continued)
;
QC Ref #163606 Cyanide
) Qc Analyta Spiked  Racoversd  Yisld (%)  Limits (W) RPD (%)
M3 Spikad sample Lab # 22 02070111 { 90.00 - 0,00 ]
—_ LC31 Cyanide 0.10 0.100 100.0 { 80.00 - 120.80 )
ymLx Cyanide ND
- H3 Cyanids ¢.1l0 0.108 108.0 ( 80.00 - 120.00 }
X MSD Cyanide 0.10 0.112 112.0 ( BO.OOD - 120,00 } 3.8
QC Ref #163694 Calcium, Total, ICAP
cc Analyte Spiked Rscoversd Yield (%) Limits (%) RPD (%)
- LCS1 Calcium, Total, ICAP S0 52.7 105.4 { 85.00 - 115.00 }
— LCo2 Calcium, Total, ICAP 50 52.6 10%5.2 { 85.00 - 115.00 } 0.1%
. MBLE Calcium, Total, ICAP ND
- MS Calcium, Total, ICAP 50 50.8 101.6 { 70.00 - 130.00 }
MSD Calcium, Total, ICAP S0 50.4 100.8 { 70.00 - 130.00 ) 0.7%
QC Ref #163709 Nitrite, Nitrogen by IC
-
_J Qc Analyte Spiked Recovarsd Tiald (%) Limics (%) RPD (%)
LCs1 Hitrite, Nitrogen by IC 1.0 1.00 100.0 { 90.00 - 110.00 )
LCS2 Nitritae, Nitrogen by IC 1.0 0.987 98.7 { 90.00 - 110.00 ) 1.3
-? MBLX Nitrite, Nitrogen by IC ND
- NS Hitrite, Nitrogen by IC 1.0 1.03 103.0 { 80.00 - 120.00 )
MSD Mitrice, Mitrogen by IC 1.0 1.02 102.0 ( 80.00 - 120.00 ) 0.98

)

L4 L

-

ek

[

Spikes which axceed Limits and Method Blanks with positive rasults are highlighted by Undarlining.
Criteria for M5 and DUP ars advisory only, batch control is based on LCS. Critaria for duplicates

are advisory only, unless otherwise spacified in the mecthod.

QC Report - Page 2

of 27




Laboratory
. QC Report
MWH Laboratories
MONTGOMERY WATSON MAREA #91594
£45 East Warut Sireet
Patacens, Calioma 51101 —
Tet: 525 568 5400 .
Fau 629 588 8324 [
1 800 558 LABS {1 300 568 522T)
Maui, County of, Department o
Water Supply
(continued) _
LI
—
. - !
QC Ref #163710 Nitrate as Nitrogen by IC
Qc Anslyte Spiked Recoveared Yiald (%) Limits (%) RPD (%)
NS Nitrate as Nitrogea by IC 1.5 2.61 104.4 { 80,00 - 120.00 }
NSD Mitrate as Nitrogen by IC 2.9 2.6) 105.2 ({ 80.00 - 120.00 ) 0.76
p-—
[ LN}
QC Ref #163779 Glyphosate
—
Qc Anslyte Spiked Recovered Yield (%) Limits (%} RPD (%} .
—
NS Spiked sample Lab # 22 01310109 ( 0.00 - 0.00 )
LC31 Glyphosate 10 10.5 105.0 { 70.00 - 130.00) —-—
HBLX Glyphosate ND P
] Glyphosate 10 10.4 104.0 { 70.00 - 130.00 } it
—
QC Ref #163881 Chromium, Total, ICAP/MS -
Qc Analyte Spiksd Recoversd Yield (%} Limits (W) RPD (%) -
AASPESHP Spiked sample Lab # 22 02060070 { 0.00 - @.00 ) ‘ .
LCSL Chromium, Total, ICAP/MS 100 103 103.90 { 85.00 - 115.00) -
LCS2 Chromium, Total, ICAP/HS 100 10 103.0 { 85.00 - 115.00 } 0.00 —
MALK Chromium, Total, ICAP/MS ND i .
s Chromium, Total, ICAP/KS 100 96.1 96.1 { 70.00 - 130.00) -
M3D Chromium, Total, ICAP/MS 100 95.3 95.3 { 70.60 - 130.00 } 0.84
—
!
QC Ref #163888 Nickel, Total, ICAP/MS
Qc Analyte S5piked Recovered Yiald (%) Limits (%) RPD (%)
AASPESHP Spiked sample Lab # 22 02060070 t ©¢.00 - 0.00 ) b
LCS1 Nickel, Total, ICAP/MS 50 49.9 $9.8 { 85.00 - 115.00 )
Lcs2 Kickel, Total, ICAP/MS 50 $0.4 100.8 { 85.00 - 115.00) 1.00 :
—
_—
1
—
Spikes which exceed Limits and Method Blanks with positive results are highlighted by Undaclining. —
Criteria for NS and DUP aze advisary only. batch contzol is based on LCS. Criteris for duplicates ,
are advisory only. unless otherwise specified in che mathod. Ll
Pt

QC Report - Page 3

of 27




far
fotees

—_ Laboratory
- QC Report
MWH Laboratories
@ MONTGOMERY WATSON WARZA # 9 1 s 9 4
- 835 East Wainut Strest
Pasagens. Calilomia 91101
Tol: 525 568 6400
Fax: 626 588 8324
1 000 568 LABS {1 BOO S5 5227)
Maui, County of, Department of
Water Supply
— (continued)
MBLK Nickel, Total, ICAP/MS ND
MS Nickel, Total, ICAP/MS 50 46.4 92.8 { 70.00 - 130.00 }
MSD Nickel, Total, ICAP/MS S0 46.4 92.8 { 70.00 - 130.00 ) 0.00
- QC Ref #163890 Beryllium, Total, ICAP/MS
‘ Qc Analyte Spiked  Racoversd  Yiald (%) Limits (%) RPD (%)
- AASPRINP Spiked sample Lab # 22 (02060070 { 0.00 - 0.00 )
LCS1 Baryllium, Total, ICAP/MS 5.00 5.1 102.0 { 70.00 - 130.00 )
_T LCs2 Beryllium, Tatal, ICAP/KS 5.00 5.17 103.4 ( 85.00 - 115.00 ) 1.4
i MDLX Baryllium, Total, ICAP/MS ND
MS Baryllium, Total, ICAB/NS 5.00 £.62 96.6 ¢ 70.00 - 130.00 )
- MsD Beryllium, Total, ICAP/HS 5.00 4.86 97.2 { 70.00 - 130.00 ) 0.62
]
—
. QC Ref #163893 Copper, Total, ICAP/MS
—l o Analyte Spiked  Recoversd  Yiald (V)  Limits (%) "D (W)
AASPXSHP Spiked sample Lab ¥ 22 02060070 { o0.00 - 0.00 )
/ Les2 Copper, Total, ICAF/MS 100 103 103.0 { 85,00 - 115.00 )
___! Lcs2 Copper, Total, ICAP/NS 100 103 103.0 { 85.00 - 115.00 ) 0.00
MBLK Coppar, Total, ICAP/MNS XD
M8 Copper,; Total, ICAP/NS 100 93 93.0 { 70.00 ~ 130,00 )
] HSD Copper, Total, ICAP/MS 100 91.% 91.5 ( 70.00 - 130.00 ) 1.6
:] QC Ref #163905 Arsenic, Total, ICAP/MS
Qc Analyte Spiked Racoverad Yisld (%) Limits (%) RPD (%)
AASPXINP Spiked sample Lab 4 22 02060070 ( 0.00 - 0.00 }
] Les1 Arsenic, Total, ICAP/NMS 20 20.6 103.0 { 85.00 - 115.00 )
Les? Arsanic, Total, ICAP/MS 20 20.9 104.5 { 85.00 - 115.00 ) 1.4
MBLX Arsanic, Total, ICAP/MS XD
j HS Arsenic, Total, ICAP/MS 20 26 100.0 { 70.00 - 130.00 }

.z

Spikes which excead Limits and Method Blanks with positive results are highlighted by Undsrlining.
Criteria for MS and DUP ara advigory only, batch control ia based on LCS. Criteria for duplicates

&re advisory enly, unless otherwise specified in cthe method.

QC Report - Page 4
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MWH Laboratories

MONTGOMERY WATSON HARZA

555 East Wainut Sireal
Pasagens, Calforrs 01101

Tet: 528 568 8400
Fax: 626 588 £32¢

1800 S681LA85 {1 300 563 5227)

Maui, County of, Department of
Water Supply

(continued)

Laboratory
QC Report

#91594

MSD hrsenic, Total, ICAP/MS 20 20.2 101.0
QC Ref #163908 Selenium, Total, ICAP/MS

Qc Analyte Spiked Racovered Tield

AASPESHP Spiked sampls Lab # 22 02060070

LCsl Selenium, Total, ICAP/MS 20 20 100.0

LCs2 Selenium, Total, ICAP/MS 20 20.5 102.5

WOLE Selanjum, Tatal, ICAP/MS HD

Mg Salenium, Total, ICAP/MS 20 19.8 29.0

MSD Selanium, Total, ICAP/MS 0 10 10¢0.0
QC Ref #163920 Cadmium, Total, ICAP/MS

[+1o] Analyte Spiked Recoversd Yield

MASPESHP Splked samplae Lab # 22 02060070

LC31 Cadmium, Total, ICAP/MS 20 20.) 101.5

LC32 Cadmium, Total, ICAP/MS 20 20.4 102.0

MBLX Cadmium, Total, ICAP/MS ND

M3 Cadmium, Total, ICAP/MS 20 20 100.0

MSD Cadmium, Total, ICAP/MS 20 20.1 100.5
QC Ref #163928 Barium, Total, ICAP/MS

Qc Analyte Spiked Raecovaered Yield

AASPKSHP Spiked sample Lab # 22 02060070

LCS1 Barium, Total, ICAP/MS 100 104 104.0

LCS2 Barium, Total, ICAP/MS 100 108 105.0

HBLK Barium, Total, ICAP/MS HD

M3, Barium, Total, ICAP/MS 100 104 104.0

MSD parium, Total, ICAR/MS 100 103 108.0

(v

(L1

(%)

{ 70.00 « 130.00 )

Limits (W}

{ 0.00 - 0.00 )
{ 85.00 - 115.00 )
{ 85.00 - 115.00 )
{ 70.00 -~ 130.00 }
{ 70.00 - 130.00 )
Limits (%)

{ 0.00 - 0.00 )
( B5.00 - 115.00 )}
{ 45.00 - 115.00 )

. { 70.00 - 138.00 )
{ 70.00 - 130.00 }
Linics (%)
{ 0.00 - 0.00 ]
{ 85.00 - 115.00 )
{ 85.90 - 115.00 )
{ 70.00 - 130.00 )
[ 70.00 - 230.00 )

1.00

RPD (W)

RPD (%)

RPD (%)

Spikes which exceed Limits and Hethod Blanks with positive results are highlighted by Underlining.
Criteria for M5 and DUP ars advisory only, batch control is based on LCS. Criteris for duplicates

ace advisory cnly. unless othervise spacified in the method.

QC Report - Page 5
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@

553 East Wairut Street

Prxadena, Calllumis 1101

Tel: 625 568 6400
Fax: 626 558 4324

MWH Laboratories

MONTGOMERY WATSON HARZA

1800 588 LABS {1 800 568 5227)

Maui, County of, Department of
Water Supply
(continued)

Laboratory
QC Report
#91594

L]

i B B

i

3 L1

mA_

|

-

ks

QC Ref #163931

AASPEIUP
LCS1
LCS2

¥

Analyta

Gpiked sacple

Antimony, Total, ICAP/MS

Antimony, Total, ICAR/MS
Antimony, Total, ICAP/M3
Antimony, Total, ICAP/MS
Antimony, Total, ICAP/MS
Mntimony, Total, ICAP/MS

QC Ref #163937

AASPKSMP
LCSl
LCI2

55§

QcC

AASFESHP
LCSl
Lcs2

MSD

Analyts

Spiked sacple

Spiked
Lab # 22
50

50

KD

50

50

Recoverad
02080070
S1.8

52.6

53.1
53.5

Yiald (%) Linits (%)

( 0.00
103.6 { 85.00
105.2 { 85.00
106.2 ( 70.00
107.0 { 70.00

Thallium, Total, ICAP/MS

Thalllium, Total, ICAP/MS
Thallium, Total, ICAP/NMS
Thallium, Total, ICAP/MS
Thallium, Total, ICAP/NS
Thallium, Total, ICAP/Ma

Ref #163943

Analyte

Spikad sample

Laad, Total
Laad, Total

Lead, Total,
Laad, Total,
Laad, Total,

Spikes which exceed Limits and Mathod
Critaria for MS and pup

.

Lead, Total, ICAP/MS

ICAR/NS
ICAR/KS
ICAP/MS
ICAP/MS
ICAP/HS

Spikaed
Lab & 22
0.0,
20.0

ND

0.0
20.0

Spiked
Lab # 22
20
20
ND
20
20

Recoversd
02050070
19.8

20.1

20.5
20.3

Racovered

02060070
23.4
22.4

21.8
21.8

RPD (%}
0.00 )
115.00 )
115.00 ) 1.5

130.00 )
130.00 ) 0.75

Yiald (W} Limits (%) RPD (%)
( 0.00 - 0.00 )

99.0 ( 85.00 - 11%.00 )

100.5 ( 85.00 - 115.00 ) 1.5

102.5 ( 70.00 - 130.00 )

101.5 { 70.00 ~ 130.00 ) 0.58

Yield {%) Limles (%) RPD (%)
{ 0.00 - 0.00 }

107.0 { 85.00 - 115.00 }

107.0 ( 85.00 - 115.00 ) 0.00

109.0 { 70.00 - 130.00 )

109.0 ¢ 70.00 - 130.00 } ©0.00

Blanks with positive results are highlightad by Undazlining.

are advisery oanly. unless otherwise specified in the method.

-

QC Report

ars advisory only. bateh control is based on LCS. Criceria for duplicates

- Page 6
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Laboratory

. QC Report =
MWH Laboratories 91594 .
535 East Wainut Sireet
Pasacena, Caforra 91101 —
Tel: 526 5568 &400
Fax: 626 568 6324 .
1 800 568 LABS {1 800 564 5227)
]
Maui, County of, Department oI -
Water Supply e
(continued)
in
v
-~
o
QC Ref #164005 EDB and DBCP by GC-ECD '
—-—
QecC Analyte Spiked Recovarasd Yield (N} Limite (%) RPD (%)
HS Spiked sazple Lab # 22 02050133 { 0.00 - 0.00 } '
LCS1 pibremochlorcpropane (DBCP) 0.02 0.016 80.0 { 70.00 - 130.00 )
LCcaz pibromochloropropane (DBCP) 0.20 0.15 15.0 { 70.00 - 13)0.00 ) -
NBLX pibremochloropropane (DBCP} ND ot
N3 pibromochloropropans (DBCP) .20 0.15 75.0 { 65.00 - 135.00 )
NSD pibromochloropropana (DBCP) 0.20 0.14 10.0 { 65.00 - 135.00 } 6.9 —
LCSY Ethylens Dibromide {EDB) 6.02 0.020 100.0 { 70.00 - 130.00 ) .-«I
Les2 Echylene Dibromide (EDB) .20 0.20 100.0 { 70.00 - 130.00 )
HBLX Ethylans Dibremide (EDE) KD -
NS Ethylene Dibromide (EDB) 0.20 0.18 0.0 { 65.00 - 135.00 )
KED sthylene Dibromide (EDB} 0.20 0.13 80.0 { 65.00 - 135.00 )} 0.00 —
LC3L 1,2+-dibromopropane (surrs) 100 78 78.0 [ 60.00 - 140,00 )
LCS2 1,2-dibromopropans (surr) 100 16 76.0 ( 60,00 - 140.00 ) 2.6 -
MBLK 1,2-dibrosopropane (surc} 100 52 92.0 _
M3 1,2-dibromopropana (surr) 100 a0 80.0 { 60.00 - 140.00 )
HSD 1,2-dibromepropane (surzs) 100 a0 80.0 { 60.00 - 140.00 ) 0.00 [—
QC Ref #164006 Mercury _
Qc Analyts Spiked Recoverad Yiald (%} Limice (%) RPD (%) __
NS Spiked sample Lab # 22 02050007 { 0.00 - 0,00 }
LCS1 Harcury 1.50 1.55 103.3 { BS.00 - 115.00 ) -
LCS2 Hezrcury 1.50 1.56 104.0 { 8§5.00 - 115,00 ) 0.64 o
MBLK Marcury ND “—
MS Marcury 1.50 1.56 104.0 { 70.00 - 130.00 ) _—
MSD Narcury 1.50 1.58 105.3 { 70.00 - 130.00 ) 1.3 ' .
—_
b
-
—
Spikes which excesd Limits and Method Blanks with positive results are highlightad by Underlining. ot
criteria for MS and DUP ara advisory only., batch contrel is based on LCS. Ccritaria for duplicatas i 1‘
are advisory only, unless cotherwise spacified in the method. -
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Laboratory

=
: @ MWH Laboratories RC, opore
MONTGOMERY WATSON HARZA
= £25 East Wanut Street
i Pasaoena. Calitornis 91101
oA Tol: 626 564 6400
Fax; 626 584 6324
1 800 568 LABS (1 800 588 5227}
A Maui, County of, Department of
Water Supply
- {(continued)
!
]
!
QC Ref #164253 Mirex
T
o Qc Acalyte Spikaed Recovared Yield (%) Limics (%) RPD (W)
LCS1 Mirax 0.25 0.25 204.0 { 70.00 - 230.00 )
- MBLX Hirex ND
f ns Mirex 0.28 0.26 104.0 { 70.00 « 130.00 )
- usD Mirax 0.25 0.29 116.0 ( 70.00 - 230.00 ) 11
&
' QC Ref #164254 SDWA Pesticides
77‘ Qe Analyte Spiked Recoverad Yield (%} Limits (W) RPD (%}
“or MBLE PCB 1016 Aroclor ND
= MILX PCB 1221 Arcclor ND
—_ MBLX PCB 1232 Aroclor ¥D -
J Lcs2 PCB 1242 Aroclor 0.500. 0.526 105.2 { 70.00 « 130.00 )
; MBLX PCB 1242 Aroclor MD
NS PCB 1242 Aroclor c.500 0.472 94.4 { 65.00 - 235.00 )
;"" »SD PCB 1242 Arsclor 0.500 0.464 52.8 ( 65.00 - 135.00 ) 1.7
kJ MBLX PCB 1348 Aroclor ND
MBLX PCB 1254 Aroclor ND
MBLX PCP 1150 Ageclor ND
j Les1 Alpha-BHC 0.050 0,049 98.0 { 62.00 - 122.00 )
MBLX Alpha-BHC ND
N3 Alpha-BHC 0.050 0.051 102.0 ( 57.00 - 127.00 }
i—i MSD Alpha-BHC 0.050 0.05% 112.0 { 57.00 - 127.00 ) 9.3
[ HS Spiked sample Lab # 22 02060213 { 0.00 - 0.00 H
Lcs1 Alachlor {Alanax) 0.100 0.100 100.0 ( 70.00 - 130.00 )
k HBLK Alachler (Alanex) ND
J M3 Alachlor (Alanax) 0.100 0.106 106.0 { §5.00 - 115.00 }
KSD Alachlor {Alanex) 9.100 0.117 117.0 { 65.00 - 135.00 ) 9.9
Lcs Aldrin 0.050 0.014 28.0 { 56.00 - 116.00 )
i‘-] MBLK Aldrin ¥D
i
J
Spikes which axceed Limits and Method Blanks with positive results are highlightad by Undarlining.

Criteria for M5 and DUP ars advisory only, batch control is based on LCS.

are adviscry only, unless otherwise spacified in the method.

Criceria for duplicates

QC Report - Page 8 of 27



Laboratory

. QC Report =
fogeywslggknz?ratorles #91594 o
555 East Wainut Street —_
Pasacens, Calilorng 91100 .
Tol: 626 558 G400
Fax: 626 568 6324 .
1500 568 LABS 1 803 568 5227)
[ ]
Maui, County of, Department of E
Water Supply !
{continued) -
1
HS Aldrin 0.050 0.047 94,0 { 51.00 - 121.00 )} =1
MSD Aldrin 0.050 0.057 114.0 { 51.00 - 121.00 ) 1% .
Lcs1 Beta-BHC 0.050 0.053 106.0 { 65.00 - 125.00 )
MBLK Beta-BHC ND p—
s Beta-BHC 0.050 0.057 114.0 { 60.00 - 130.00 ) ;
MSD Beta-BHC 0.050 0.062 124.0 { 60.00 - 130.00 ) B.4 "
MBLK Chlordane ND
LCS1 Chlorthalonil (Draconil,Bravo) 0.100 0.052 92.0 { 61.00 121.00 ) '-—
MBLK Chlorthalenil {Draconil,Bravo) ND [
MS Chlorthalonil (Draconil,Bravo) 0.100 0.100 100.0 { 56.00 - 126.00 ) -
MSD Chlorthalonil (Draconil,Bravo) 0.100 0.109 105.0 { 56.00 - 126.00 ) B.6 —
Lcs1 Delta-BHC 0.050 0.057 114.0 { 72.00 - 132.00 } '
MBLX Delta-BHC ND o
MS Delrca-BHC 0.050 0.055 110.0 [ 67.00 1137.00 ) —_
MSD Delta-BHC ¢.050 0.061 122.0 { 67.00 - 137.00 ] 10 'l.
LECSY p.p' DDD 0.100 0.102 102.0 { 77.00 - 137.00 ) e
MBLK P.p' DOD ND
MS p.p' DOD 0.100 0.107 107.0 { 72.00 - 142.00 } e
MSD P.p* DOD 0.100 0.117 217.0 { 72.00 - 142.00 } 8.9 -
LCs1 p.p' CDE 0.100 0.094 94.0 { 69.00 - 129.00 }
MBLK p.p* DDE ND -
MS p.p' DOE 0.100 0.117 117.0 { 64.00 - 134.00 ) .
MSD p.p' ODE 0.200 0.133 131.0 { 64.00 - 134.00 } 11 o
LCS1 P.p' DDT 0.100 6.117 117.0 { B2.0O 142.00 ) —
MBLX p.p' DT ND "f
MS p.p* DOT 0.100 0.120 120.0 { 77.00 - 147.00 ) e
MSD p.p' OOT 0.100 0.132 132.0 { 77.00 - 147.00 } 9.5
LCS1 Dieldrin 0.100 0.098 98.0 { 57.00 - 117.00 } -
MBLK Dieldrin ND '
MS Dieldrin 0.100 0.086 86.0 { 52.00 122.00 )
MSD Dieldrin 0.100 0.106 106.0 { 52.00 - 122.00 ) 21 -
LS £ndrin Aldehyde 0.300 0.087 87.0 { 58.00 - 115.00 } :
MBLK Endrin Aldehyde ND -
MS Endrin Aldehyde 0.100 0.078 78.0 { 53.00 - 123.00 }
MSD Endr