B Tom NANCE WATER
RESOURCE ENGINEERING

April 20, 1993
P3TN-071 (83-02)
Mr. Tom Leppert
Castle & Cooke Properties, inc.
650 lwilei Road )

Henoluly, Hawall 93817

Dear Tom:

This letter provides a brief overview of my opinions concerning use of Wells 1 and & for

Irrigation at the Manele Resort. Irrigation uses will include the goif courss, common area landscaping,

and landscaping within residentis! lots.

The letter has aiready been reviswed by John Mink. His

comments on the usse of Wells {1 and 9 and on the cpinions expressed in this lefter are ettached. For
clarity and brevity, I've listed my opinions in & numbeced. sequence below.

1.

LR Adr MAans Budeeard Sufte 406 @ Honolulu. Hawali 96813-541

- Wells 1 and 9 tap into high level groundwater compertments in which the water typically stands

between 700 and 800 fast sbove sea level. This groundwater is part of the high leve! resource
for which the State has adoptec a sustainable yisid of 8 MGD. The sustainable yisid is baged -
primarily on the work of John Mink compiled in & 1983 report prepared for Lanai Company.

The water In Wells 1 and 8 Is brackish, Elevated Wemperature, high silics, and other indicators
suggest that the salt content is moet likely the product of geothermal activity.

Proposed pumpage of up 10 0.80 MGD on an annual average from Wells 1 and 9 is a draw from
the 6 MGD sustainable yisid of the high level groundwater resource. Quantities of water
extracted from these wells for imigation Emits other uses of the high lsve! resource by an

identical amount,

No adverse walsr quality sfiect on the high level potable resource is sxpected st the propcsed
rates of pumping from Wells 1 and 9. The higher slevation, potable groundwater compariments
in nearest praximity are tapped by Wells 2, 3, 4, and 5§ and Shait 3.

Lanai Water Co. presently coliecis data at four-week intervals for esch of the wells it
operates. The date it coliects -~ pumpage, water level, chioride concentration, and
temperaiure -- provide adequate information trom which to evaluate the aquifer's
periormance, Use of a quakified, independent third party to collect or audit this data couid be
considered if creating a greater lgvel of public confidence in the information is necessary, My
own personal observation is that dals presently colieoted and reported by Lanai Company is

accurate,

Establishing managemant guidelines for use of the groundwatar resource is prudent and
appropriats. The enciosed guidelines, which include initlal water level and chioride
performance benchmarks, are a reasonable basis on which to begin uss of Wells 1 and 9. The
guidelines aiso provide tor. periodic review of the data by quslified professionals. The
performance benchmarks of the guidelines could be revised during this review If squifer
response to pumpage indicates that such a change would be appropriste.
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Based on the results of Well 10 on the outer edge of Palawai Baeln, high salinity in the 200-fosl
desp test hole above the Manels Holel, and & recent TDEM geophysical survay by Blackhawk
Geosolences, the besal lens in the vicinity of the Mansie Resort is not a viable scurce of
irrigation water. Walls 12 and 13 drifled In Kaluakapo Crater can only provide a limited supply.
The yield of Well 12 is estimated to be 0,15 MGD and Well 13 has no practical yield. Because of
this, use of Wells 1 and § for irrigation at the Manaie Resort is necessary and appropriate,

Sincerely,
An Pormce-
Tom Nance

Enclosures

1-4-H

John Mink
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Lanal Groundwater Management Guidelines

Aprit 20, 1993

To validate monitoring and pumping dats, an independent third party will be used to assist in
mater readings or to audit these readings. The third party is to be selected with approval of
the Company, the Lanaians for Sensible Growth (LSG), and the State Commission on Water
Resource Management. Ressonable costs are to be paid by Lanal Company for a pariod of five

calendar years, or until Designation, i earlier.

To sstablish managemant guidelines for use of the groundwater rescurce, the following well-by-
well periormance benchmarks are estabiished. Periodic reviaw of the purmpage and monitoring

data will be conductsd.

This review will include evaluation and possible revision of the

performance benohmarks, if appropriate.

Performance Benchmarks

1)

2)

Wells 1 and @ in Palawai Basin and Wells 2, 3, 4, and 5 in close proximity and
directly above Wells 1 and 9 are chosen for management purposes.

Two stages of water leval banchmarks are established to trigger management
controis: (i) Reaching Level 1 in any weil would call for an immediate review
of pumpage and monitoring data as deecribed below; and (¥) Leve! 2 wouid be a

minimum allowable water level an any well.

Level 1 . Lovel 2
Well Advisory Leve! Minimum Aliowable Level
(Ft mel) (Ft masl)
1 600 500
® 600 500
2 1,180 1,000
3 800 700
4 1,180 1,000
5 1,150 1.000
Notes: 1. Water jevel readings are to be taken with the pumps off to
eliminats the turbulent loss component of well drawdown.,
2. Water Levels 1 and 2 for sach of the wells ars tentative and

subject to review and revision ss described below.



3) To ensure that appropriate groundwater quality is maintained, the following
maximum and minimum chioride concenirations are establishsd:
Maximum Ghiorides Minimum Chiotides
Wall ) (MGL) (MGL)
1 L] 250
-] -- - 250
....-.‘..-..-.'...'........ﬂ-..'-..-“‘-.'-
2 50 .-
3 70 .o
4 50 .-
5 50 .-

b, Periodic Pumpage and Monitoring Data Review

1) On an annual basis or if & Level 1 advisory leve! is reached in any of the
selocied wells, sl available pumpage, water leval, and waler gquality data will
be reviewed by John Mink and Tom Nance. This review will make resource
management recommendations and also re-evaiuate and revise, if appropriate,
the Level 1 and Level 2 elevations for sach of the wells.

2) A report of their findings will be issued. |f changes In the Level 1 or Level 2
eievations are recommended, these Qroundwater Mansgement Guidelines will be

revisad to include the new elevations,

Lanai Compeny may develop additional wells in the Palawal Basin or in the higher elevation
groundwater above in order to meet the management objectives. These welis would be
developed solely for better management of the groundwater rescurce by more widely
distributing the points of withdrawal, Limitations on total pumpsage and irrigation use st Manele
Goll Course would remain the same. AN new welis would be wb;oct to the appropriate water

leval and chioride oohosntration restrictions.

To address future golf course non-pctable water usage, & limit of 800,000 GPD dsily average
throughout any oalendar year after grow-in (24 months from completion of planting) is
established which, if sxceeded, would result in Lanai Company’s consent 10 designation of {anai

as 2 Water Manspament Area.

To deal with regulatory issue, Lanai Company wil soospt designation if actual water usage
(sxcluding effluent, basal lens, suriace recapture, eic.) exceeds 4.2 MGD daily average

throughout any osiendar yesr,

To address concern over availability of watar for potential agricuitural use, Lanai Company
agrees to accept 1.5 MGD daily average throughout any calendar year as an initial allocation for
* diversitied agricuiture in the event of designation, After s period of five years, this initial
allocation shall be re-evaiuated from the perspective of existing and potential agriculiural use,

All conditions are besed on the Company using brackish wsier from wells located in Palawal
Basin, including Walls 1 and 8, for the construction, maintenance and cperation of the Maneie
Goll Courss davelopment. If the Company ceases such use for any reason, including withou!
limitation a prohibition of such use by the County of Maui or any governmentsl agency, these

conditions will no longer apply or have any efiect.
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From : MINK

MEMORANDUM

Date: April 21, 1993.
Subject: Lanai High Level Water Development.

The the response of the Lanai high level aguifers to
pumping will be amenable to better resolution when past
operational data are analyzed employing computer programs
which were not available when the basig reports were
completed before and during 1983, and additional operational
data are collected and evaluated. In the meantime, the total
estimated sustainable yield of § mgd derived from total
estimated infiltration of 9 mgd defines the 1imit of
developability of groundwater from the combined windward and

leeward areas of the aquifers,

The lettexr of April 20, 1993, from Tom Nance, Water
Resources Engineering, to Tom Leppert, Castle and Cooke,
correctly states the groundwater conditions as known today
and recommends a reasonable compromise for providing dbrackish
groundwater for Manele while setting water level benchmarks
for detision-making. A very important aspect of the proposed
management protocol is the ¢collection of reliable data. The
behavior of water levels under the proposed pumping schedule
is needed to refine estimates of sustainable yvield and to
predict future aguifer response t0 a variety ¢of pumping

sCcenaries.

The entirety of the high level squifers will not respond

quickly to the proposed pumping. Several years are likely to
pass before strong trends are sstablished. Nevertheless, data

should be reviewed virtually on a continuous basis and
analyzed semi-annually to look for unambigquous water level

decays that are greater than expected. Should such decays be
identified, pumpage will have to be adjusted.

John P. Mink
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