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CHAPTER 6-C Well Operating 
Guidelines
On January 31, 1990 the Commission “authorized the Chairperson to reinstitute water management area 
proceedings and re-evaluation of groundwater status when: a. the static water level of any production well 
falls below one half of its original level above sea level, or b. any source or any alternative source of sup-
ply contained in the Company’s water development plan does not materialize and full land development 
continues.”  

In 1996,  voluntary well operating mangement guidelines (VWOMG)1 were submitted by  CCR  to the 
State Commission on Water Resource Management.  Based upon this review the Water Working Group at 
the time recommended revisions and further recommended that the guidelines, once revised, be made 
mandatory.

These guidelines set “action levels” as well as specified limits or “lowest allowable levels” of water for 
each well.  When an action level is reached, data on pumping is to receive thorough public and scientific 
review, with the aim to evaluate whether new source should be developed and pumping on the well 
reduced.  

When the lowest allowable level is reached, pumpage on a given source should stop altogether, pending 
new source development or recovery.    In event that it is not possible to stay within the limitations set for 
potable wells, LCI will develop new wells and/or outfit Well 7, whichever is most hydrologically appro-

priate.    2

1. Lana 'i Water Resources Management Plan, Prepared by Lana 'i Company, Inc., August 1996
2. Resolution 93-42. Relating to the use of non-potable water for the construction of the Manele 
Golf Course. County of Maui, 1993.
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According to these guidelines, pumpage shall be distributed among well sources so as to maintain 
their water levels within the specified limits delineated in the table below:

TABLE 7-35  Action levels for groundwater sources.

*Requires public review of all pumpage, water level, and water quality data for possible changes in the 
resource management procedures, policies, and plans. 

** Well 5 is not in operation

Potable 
Well

Initial water 
level 

(ft elev)

2009 P7 Water 
level (ft elev)

Action  
Level*  
(ft elev)

Lowest 
allowable level 

(ft elev)

CWRM 
Trigger

(Half Initial 
Head, Jan. 31, 

1990)
2 1544 1,441 1050 750 772
3 1124 992 750 562 562
4 1589 1,495 1100 750 794.2
*5 1570 1,491 1100 750 735
6 1005 924 750 500 502.5
8 1014 944 750 500 507

Brackish Wells

1 818 575 550 410 409
9 808 650 550 410 404
14 ? 497 400 292
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CHAPTER 7 Policy Issues

Sustainable Yield

Lana‘i has a very low sustainable yield. At 6 MGD, it is less than 1/10 that of any other major island.
Unlike the other islands, Lana`i also has no flowing streams or utilizable surface water. Figure 7-3, below,
shows the relative sustainable yields of the main inhabited Hawaiian Islands for comparison. Note that
the recent update of the State Water Resources Protection Plan reduced sustainable yields from the 1990
estimates on virtually every island but Lana‘i, although these reductions were less than initially proposed.
In many cases, such decisions resulted from pumpage beginning to approach initial sustainable yield esti-
mates, only to find that such estimates were either overly optimistic, or that distributions of withdrawals
had to be increased substantially to realize them. It is not unreasonable to posit that Lana‘i might one day
find itself in a similar situation.

Need for Improved Distribution of Withdrawals

FIGURE 7-1. Sustainable Yields of Hawaiian Islands

Island

1990 WRPP
Sustainable
Yield MGD

2007 Draft
WRPP Update
Sustainable
Yield MGD

June 2008 Final
WRPP
Sustainable
Yield MGD

Hawaii 2,431 2,175 2,410

Kauai 388 306 310

Lana‘i 6 6 6

Maui 476 386 427

Molokai 81 / 38 Dev 71 79

Oahu 446 419 407
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The document A Numerical Groundwater Model for the Island of Lana‘i, Hawaii (CWRM-1, Hardy,
1996, pg. 126), “shows that many more wells would be necessary to achieve pumpages near the current
CWRM sustainable yield estimate of 6 MGD, assuming that long term recharge conditions in the regions
above 2,000’ remain stable” [emphasis added].

This model assumed withdrawal of water was distributed between thirteen sources, of which two, the
Upper and Lower Maunalei Tunnels were passive. Pumping was distributed among eleven sources, as
shown in Figure 7-4. Pumping is currently distributed primarily among only six sources, with a seventh
contributing an average of only 2,418 GPD.

More than 85% of 2008 water withdrawals on Lana‘i, 1,913,310 GPD out of 2,241,222 GPD, came from
the Leeward aquifer. All near term plans of LWCI or LHI to develop water are also in the Leeward aqui-
fer. The only pumping well in Windward aquifer is Well 6, with an average 2008 withdrawal of 328,000
GPD. It is unlikely that more pumpage could be distributed to this well, because its water levels are
already declining.

FIGURE 7-2. Modeled Distribution of Pumping Versus Present Distribution of Pumping

Maunalei Shaft 2 500,000 0 0 0 557,385 525,980

*MAV period 13 1994. In the late 1980s, more than 600 KGal

came from Maunalei sources. Shaft 2 operated until 1995 with

a running MAV of around 526 KGal. Stopped in early 1995.

Well 1 270,000 270,000 393,981 378,074 291,173

*MAV period 7, 2009. Water levels appear to be declining at

current pumping rates.

Well 2 / Shaft 3

future "2-A" 300,000 2,418 0 302,468 228,523

*302,468 was MAV period 13, 2006. However, there have not

been 13 straight periods of pumping since 1997. Period 8,

1997 MAV was 157,140 GPD.

Well 3 300,000 0 0 0 233,991 191,281

*MAV period 6, 2006. Last 13 period with continuous non-zero

pumpage.

Well 4 400,000 400,000 683,867 598,677 532,729 MAV period 7, 2009.

Well 5 400,000 0 0 0 120,030 153,557

*MAV period 12, 1992. This well started in the 200-300 KGal

range for 2 years, and then dropped steadily. Period shown is

last continuous non-zero MAV use.

Well 6 300,000 300,000 327,912 303,118 432,557 MAV period 7, 2009.

Well 7 200,000 0 0 0 No continuous pumpage record. One monthly number in 1992.

Well 8 300,000 300,000 276,890 255,469 121,459 *MAV period 7, 2009.

Well 9 270,000 270,000 151,440 127,851 224,302 *MAV period 7, 2009.

Well 12 0 0 0 0 14,305 10,316

*MAV period 13, 1995. Started at 17.8 KGal & declined

continously. Use stopped in 1997.

Well 14 280,000 280,000 404,714 323,302 336,913 *MAV period 7, 2009.

------------ ------------ ------------ ------------ ------------ ------------

3,520,000 1,820,000 2,241,222 1,986,491 1,228,179 3,048,790

Average over pump record is high. These wells have not

pumped at same time. Difference between 2,238,804 and

2,241,222 is less than 1%, and results from different averaging

method.

* MOST

RECENT

ACTUAL

MAV

* OTHER

RECENT

ACTUAL

MAV

AVG OF

NON-ZERO

MAVS OVER

PUMP

RECORD Comments

AS

MODELED

IN 1996

CWRM

MODEL

CWRM

MODEL

WELLS IN

USE NOW 2008 MAV

As modeled in CWRM-1, Hardy, 1996. Modeled scenarios were based on pumpage at the time and various pumpage scenar-
ios that had been proposed at the time.
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Declining Water Levels

Declining Water Levels

At 2008 pumpage rates, water levels in several wells are declining (Wells 1, 9, 14, 6 and 8). Pumps
have been lowered recently in several wells with Well 9 showing particular stress. Since 2003, the
pump in Well 9 has been lowered 442 feet. Water levels are within 48 feet of the “Action Level” in
CCR’s proposed operating guidelines, and continue to decline. Chlorides have also been rising in the
15 MG reservoir. This is not due to rising chlorides in the wells, but rather to increased use of the
higher chloride Well 14 to supplement Wells 1 and 9. However, it does affect the amount of salt that is
introduced in irrigation at Manele. LHI is taking action on this situation, by drilling an additional well,
Well 15, to distribute withdrawals. How much water and at what quality this well will produce remains
an open question. While a certain amount of decline in water levels is to be expected, caution and cir-
cumspection would still seem warranted.

Water levels in the wells mentioned are plotted below. In each of these graphs, the green line represents
the initial water level. The yellow line is the action level set in the LWCI operating guidelines. The red
line is the lowest allowable level in the LWCI operating guidelines. A pink line is plotted, and is the
CWRM trigger for designation proceedings, but it is so close to the red line that the two are not distin-
guishable. The dotted black line is the pump level. The thick blue line is the low water level and the
thin blue line is the high water level.

FIGURE 7-3. Water Levels - Well 1
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Well 1 - Water Levels
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FIGURE 7-4. Water Levels - Well 9

FIGURE 7-5. Water Levels - Well 14
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Well 9 - Water Levels

Well 14 - Water Levels

0

100

200

300

400

500

600

700

800

900

1000

1
/1

/8
8

1
/1

/8
9

1
/1

/9
0

1
/1

/9
1

1
/1

/9
2

1
/1

/9
3

1
/1

/9
4

1
/1

/9
5

1
/1

/9
6

1
/1

/9
7

1
/1

/9
8

1
/1

/9
9

1
/1

/0
0

1
/1

/0
1

1
/1

/0
2

1
/1

/0
3

1
/1

/0
4

1
/1

/0
5

1
/1

/0
6

1
/1

/0
7

1
/1

/0
8

1
/1

/0
9

W
a
te

r
L

e
v
e
l

Supporting Documentation - Lanai Island WUDP - DWS Amended Draft - February 25, 2011



Maui County Water Use & Development Plan - Lana‘i 7-5

Declining Water Levels

FIGURE 7-6. 15 MG Brackish Reservoir - Chloride Levels

FIGURE 7-7. Well 6 Water Levels
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FIGURE 7-8. Well 8 Water Levels

Importance and Condition of the Mauka Watershed Forest

The Numerical Groundwater Model for the Island of Lana‘i Hawaii (CWRM-1, Hardy, 1996) “...predicts
that the reduction of forest cover would affect ground water levels drastically.” (pg. 126) The model indi-
cates that fog drip is a major contributor of recharge to the primary high level aquifer. Fog drip is esti-
mated to contribute 8.87 MGD of a total 13.5 MGD in estimated recharge (65.7%). Loss of fog drip from
the forest, even with zero pumpage, would result in a severe drop in water levels, on the order of 25% to
30%. With 6 MGD pumpage, that drop would be even more severe, with water levels dropping 50%
within the modeled period. (CWRM-1, Hardy, 1996, pgs. 44, 105 & 112 - described in Chapter 3 of this
document).

The mauka watershed forest is exceedingly compromised. By 1993, two thirds of cloud forest vegetation
had been lost. (Hobdy, 1993). Despite efforts to install fencing and manage feral ungulates, the
Lana‘ihale watershed continues to decline. (Hobdy and Penniman, minutes of 5/30/2008 meeting). Incre-
ment I of a three-phase project has been completed. However, fencing for the most critical habitat area
must wait for Increment III. This is still years away, and funding is uncertain. Whether or not cost recov-
ery for this increment is folded into the final rates of the LWCI, additional major entitlements for CCR
should be conditioned upon continuing watershed protection, and most especially upon construction of
Increment III of the fence.
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Well 8 - Water Levels

Green - Initial Water Level; Yellow - Action Level; Red - Lowest Allowable Level; Pink - Trigger
for Designation Proceedings; Dotted - Pump Level, Thick Blue - Low Water Level; Thin Blue -
High Water Level
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Historical Water Allocations

Historical Water Allocations

Hawaii Revised Statutes (HRS) §174-C-31 (a)(2) states that the Water Use and Development Plans for
each county shall set forth the allocation of water to land use in that county. However, the statute is not
prescriptive about how such allocations should be made. Conceivably, allocations could be made in any
number of ways, from broad-brush statements about general priorities for each type of water, to accom-
modating land use forecasts for each sector, to specific and explicit review of every planned use and
source. Similarly, such allocations could address the “bottom line” at the end of the planning period
and ignore timing, or could address the pace and schedule of resource use.

Regardless of the manner in which allocations are set, they must be set within certain parameters.
They must be consistent with Community and General Plans. They must incorporate the current and
foreseeable development and use needs of the Department of Hawaiian Homelands. They must reflect
the responsibility of the counties set forth in Article XI of the constitution that the State and its political
subdivisions have the responsibility to protect and conserve resources. In other words, protection of
resources is a public trust obligation for which the State has primacy, but from which the counties are
not exempt. Given a public trust obligation, a precautionary principle is warranted where applicable in
setting water allocations.

1997 Allocation Agreement

Source water use estimates from the 1997 Water Working Group Report are presented in Figure 7-1.
These were the starting point for allocation discussions by the Water Advisory Committee for this
update. Two key points of the 1997 consensus were:

• Total potable and brackish water use for the Manele Project District should be limited to 1.03 MGD,
regardless of any approvals that would result in a higher build-out. High level brackish water use is
limited to 650,000 GPD, to be decreased as increasing reclaimed water becomes available. Use of
reclaimed water for irrigation should be maximized.

• No high-level water should be utilized to irrigate the Koele Golf Course, with the exception of the
special conditions provided for in Ordinances 2515 and 2516, described in Appendix B.

The 1997 allocation agreement remained the consensus agreement of the LWAC until 2002.

Island-wide water use, at 2.24 MGD in 2008, was considerably less than the projected 3.72 for 2010.

Consumption for the Manele Project District area reached 1,082,999 GPD in 2008. Only a small por-
tion of the Project District has been built. Of 282 Single Family units permitted under the Project Dis-
trict Ordinance, only 17 units have been built. Half the hotel units have been built. The project is not
even close to full build-out. Similarly, in Koele Project District, only 13 of 535 eventual single family
units have been built.
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FIGURE 7-9. Water Use Allocations from 1997 Water Working Group Report

Water Demand Associated with Build-out of Entitled Projects

Build-out of Existing Approvals / Partial Entitlements Could Create Demands Exceeding Sustainable
Yields

Absent measures to mitigate withdrawals, existing partial entitlements in the form of Project District
approvals, could cause demands to meet or exceed the sustainable yield of one or both aquifers. This is
shown in Figures 4-59 and 4-60 of the Demand Analysis Chapter. Project Districts plus additional entitle-
ments requested in the CCR proposals, plus non-company projects, would lead total demands to exceed
the sustainable yield of the aquifer, as shown in Figures of the Demand Analysis Chapter. Build-out of
the portions of Project Districts which already have Phase II approvals will lead to a total withdrawal of
about 3.66 MGD. This assumes unaccounted-for water could be cut to 15% in the Manele Project District
and Palawai Grid areas. At current island-wide unaccounted-for water rates, build out of the Phase II enti-
tled portions of the Project Districts, without additional development in the Windward aquifer, could lead
to exceedence of sustainable yield in the Leeward aquifer. These estimates are tallied in Figure 4-76 of
the Demand Analysis Chapter.

CCR Proposals Include Project Elements Beyond Those In The Approved Project Districts

L AND U SE C AT EG O RY P res ent
(97 ) m gd

2 010
m gd

Fu ture
m gd

Source of W a te r**

Re s ident ial 0 .27 4 0.41 4 0.4 94 Prim ary

Ag riculture 0 .21 9 0.5 0 1 .50 Prim ary

C om m erc ial & Ins titu tiona l
(10 a ddd itiona l a cre s )

0 .37 9 0.43 9 0.4 39 Prim ary

L ight In dus tria l (15 acres ) 0 0.0 9 0 .09 Prim ary

Ka um a lap au H a rbor 0 .00 9 0.0 1 0 .01 Prim ary

L an ai Airpo rt 0 .00 4 0.00 5 0.0 05 Prim ary

M ane le P ro jec t Dis tric t 0 .07 8 0.6 8 1 .03 Prim ary & S eco nda ry
M ane le G o lf Co urse 0 .5 1 0.6 5 0 .65 Se con da ry

M ane le E f flue nt 0 .05 * 0.07 * 0 .1 4* Ef f lue n t

Ko e le Projec t Dis tric t 0 .09 6 0.2 0 0 .42 Prim ary

Ko e le G o lf Cou rse 0 .25 * 0.25 * 0 .2 5* Ef f lue n t

Su bto ta l G ro undw ate r 1 .56 9 2.9 9 4 .64 Prim ary & S eco nda ry
Sys tem los ses 12 % future 0 .13 4 0.4 1 0 .63

Su botal G rou ndw ate r 1 .70 3 3.4 0 5 .28

To ta l Ef flue n t 0.3 0.3 2 0 .44

To ta l W ate r Dem an d 1 .7 3 3.7 2 5 .72

*Re c la im ed w as tew ate r e ff luent

**So urce s of W ate r :

Prim a ry= W e lls 2 ,3 ,4,5 ,6 ,8 , M au na le i

Se cond ary=Pa law a i (We lls 1 ,7,9 ,10 ) a nd be yon d

Ef flue nt=re c la im e d w a ter
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Water Demand Associated with Build-out of Entitled Projects

The CCR proposals indicate additional project elements beyond those already entitled or partially enti-
tled. It also does not include all of the partially entitled project elements in the PD. Differences
between build-out of proposals and project district entitlements are delineated in Figure 4-75 of the
Demand Analysis Chapter. The 2006 proposal for Koele includes 90 Multi-Family units, 425 Single-
Family units and 250 Hotel units, while the PD allows for 156 Multi-Family, 535 Single-Family and
253 Hotel units. In Manele, the proposal calls for 200 Single-Family units, 300 Multi-Family, 400
Hotel units, and 10 acres of Commercial area, while the PD allows for 282 Single-Family units, 184
Multi-Family units, 500 Hotel units, and 5.25 acres of commercial. CCR was asked in discussions
whether it would be willing to trade additional elements noted above for project elements not included
in its proposal. CCR personnel responded that they preferred to reserve the full PD approvals, even
though these may not be built-out within the planning time frame. For example, the 2006 proposal
raises the count of MF units in the Manele Project District from 184 to 300. At the same time, it omits
82 of the SF units allowed in the Project District. In this scenario, the full count of 200 single family
units would still be built, so the net effect would be the addition of 116 MF units. The problem with
this logic for Lana‘i is that the existing approvals and the proposed approvals both have the ability to
render demand higher than sustainable yield. Adding additional entitlement without benefit of clearly
identified source raises concerns regarding sustainability of the aquifer. While it is understandable that
any business would want to maximize the flexibility of its options, in this case it is recommended that
such flexibility be obtained by trading some entitlements for others, rather than by adding more, until
more is known about the response of the aquifer to build-out of existing entitlements. This will require
interagency coordination. Figure 4-61 is a table of current Project District build-out status. Figures 4-65
and 4-66 are attempts to map this status into Phase I, Phase II and Phase III approvals. Some difficulty
was encountered in mapping, as certain unit counts were not tied to specific counts on Project District
maps. It is both recommended that this be addressed, and hoped that it may be already being addressed
in preparation for the Community Plan process. In any case, discrepancies between proposals and Proj-
ect Districts as approved, plus the addition of other projects not part of the Project Districts point to the
need for both clear allocations and for convenient tracking mechanisms such as the maps described.

Demand Generated From Project Approvals Is Not Immediately Apparent

There is a time lag between when projects are approved and when their full water consumption is
reached. Even once projects have been built, there is a time between construction and full occupancy.
Therefore, it is possible that additional approvals could be issued before the full impact of already-
approved developments is accurately known and gauged. A reviewing governmental body may ask for a
comparison of present consumption figures, and incremental additional use represented by the project,
without being fully aware of or able to visualize the magnitude of demand still pending. One way to
limit the probability of this becoming an issue is to identify sources for each approval, including all
existing and planned project elements anticipated to rely on those sources, and to proceed slowly and
deliberately with regard to build-out.

Econometric Trends from General Plan Update Data and Time Trends Both Indicate that the Natural
Pace of Growth Would Be Slower Than That Proposed

Forecasts range from 2.43 MG to 5.03 MGD, with the base case between 2.6 and 3.5 MGD. Build-out
analysis, on the other hand, ranges from 6.08 to 7.13 MGD, or 5.66 MGD for Phase II. The recom-
mended allocation is consistent with the SMS base case forecast at an elasticity of 1.5, allowing slightly
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more consumption than the base case and elasticity calculated for other communities on Maui, but not so
much as full build-out.

Proposed and Empirical Unit Consumption Are Considerably Higher Than Standards

Both proposed and actual demands in the hot, dry Manele area exceed System Standard guidelines. How-
ever, in some cases hundreds or even thousands of gallons per day of brackish water are used, even when
potable consumption is at or near zero. This and other observations led to the impression that occupan-
cies of these single and multi-family residences can be low, while most of the water goes to irrigation. In
turn, this would lead to a lower available return of reclaimed water per unit of build-out. The question was
raised by LWAC and discussed at length as to whether per-unit consumption rates exhibited and proposed
were reasonable. Water consumption by single family lots in Manele Project District averaged 3,700
GPD in 2008, with a high of over 9,000 GPD. Most of these are half-acre lots. Among the recommended
measures are a tiered rate structure and a landscape conservation program with the objective of reducing
per-unit consumption.

Conservation Potential

System wide unaccounted-for water averages about 0.633 MGD, or 28.36% of total production. There are
several potential sources of such unaccounted-for water. Pipelines in the Palawai Irrigation Grid are old,
deteriorated, and subject to high pressures. Leak detection has been performed by visual inspection,
“walking the lines”, for years. This generally indicates an old system in poor repair. A leak has to be
either quite large, or to continue for a long time, or both, before visible signs reach the surface. Other lines
are old and sub-standard as well, such as the Kaumalapau line. There is a 15 MG uncovered reservoir
where evaporation and other losses are suspected to be high. Also on the brackish system, some un-
metered uses were found during the drafting of this document. There is a 1.5 MG covered reservoir which
is over fifty years old but lined at the bottom only with old concrete. In addition, end uses demonstrate
high per unit consumption, most of which is attributed to landscape. Landscape use is estimated at 1.1
MGD. Per unit consumption rates are high, with much of this going to the landscape. Hotel uses are
about 0.27 MGD, roughly half of which is presumed to be outdoor use and included in the 1.1 MGD total.
About 485,000 gallons of target savings have been identified in the Supply Options chapter of this docu-
ment, and are included in the allocation proposal.

Green - Initial Water Level; Yellow - Action Level; Red - Lowest Allowable Level; Pink - Trigger
for Designation Proceedings; Dotted - Pump Level, Thick Blue - Low Water Level; Thin Blue -
High Water Level
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Forest Management and Watershed Protection

Forest Management and Watershed Protection

Over 65% of the recharge in the primary high level aquifer is attributable to fog drip (Hardy, CWRM,
1996). Forested watershed is critical to maintaining water availability on Lana‘i and yet the native for-
est on Lana‘ihale is diminishing.

The Lana‘i Water Advisory Committee deemed watershed protection important enough to warrant an
entire section of the Water Use and Development Plan. Through several community meetings, a fence
alignment and plan to protect the watershed were agreed upon. Other protective recommendations are
delineated in the Source Water Protection chapter and in the Implementation Matrix.

Aside from protective measures identified in that chapter, several policy questions relating to watershed
protection were raised in the course of Water Advisory Committee discussions.

Relationship of Forest Protection to Build-out of Entitlements

Continued protection of the watershed, and most particularly construction of Increment III of the
Lana‘ihale Fence, were deemed of utmost importance. One way to ensure that such protection contin-
ues is to tie continued protection of the watershed forest, and /or specific protective measures, to enti-
tlements. Due to uncertainties as to the timing of construction of Increment III, the enclosure for the
best remaining native watershed on the island, it was decided that construction of this fence should be
linked to allocation table triggers.

Provision for Forest Protection In Water Utility Rates

Statewide, many utilities have objected to a mandatory provision to address watershed protection in the
rates. However, one of the primary reasons has been that drinking water utilities throughout most of the
Hawai‘i are not the only, nor even the major users of water, and as such it seemed to be placing an unfair
burden on utility customers. On Lana‘i, there are no such complications. All drink from the same
source and that source is dependent on the forest. Therefore, the financing plan proposed included
watershed protection, specifically construction of the Increment III Fence, deemed crucial to the viabil-
ity of remaining native watershed.

Aquifer Monitoring and Protection

With a low sustainable yield, declining forest cover, declining water levels and an ambitious build-out
proposal, several members of the LWAC expressed concern about extending the life of the aquifer.
Such concerns gave rise to the concept of the allocation plan discussed earlier.

In addition to recommended limitations on withdrawals, LWAC members discussed the idea that an
allocation plan should include triggers of actions to be taken when pumpage reached certain levels. For
instance, total island-wide withdrawals should not exceed those modeled in scenario 6 of Hardy’s
numerical groundwater model, without additional distribution of withdrawals or other actions.

The results of Hardy’s numerical groundwater model indicated that the 13 sources modeled should be
able to yield 3.52 MGD from the aquifer, without severe water level declines. However, pumpage is
currently distributed between only 6 or 7 sources (one source pumps only 2,000 GPD), and, as noted
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elsewhere, water levels are declining. Some LWAC members have expressed some concerns about ade-
quate distribution of withdrawals. The implementation chapter lists a schedule of near term, mid term and
long term source improvements.

For the planning period, or until new sources can be brought on line to better distribute withdrawals, it is
recommended that a minimum 10% resource reserve be maintained in each aquifer. This would enable
pumpage impacts on the aquifer to be better evaluated before the full yield is utilized. This recommenda-
tion is consistent with other criteria used by the State, such as the criteria for designation of a groundwater
management area in §13-171-7 of the State Water Code, which reads, “whether an increase in water use or
authorized planned use may cause the maximum withdrawal from the groundwater source to reach ninety
percent of the sustainable yield of the proposed water management area.” It is also consistent with other
CWRM actions, such as the 90% sustainable yield trigger that was set for Iao aquifer. This would limit
pumped water to a total of 5.4 MGD, and water pumped from each aquifer to a total of 2.7 MGD during
the planning period. A total of 600,000 gallons in resource reserve is included in the allocation plan.
However, this amount does not affect other uses within the allocation plan, as each use was escalated sep-
arately with the planning time frame.

Key recommendations with regard to source development include:

• New source development should commence at or before the point total pumpage reaches 3 MGD (At
current Well 6 pumping rates, this would be 2.7 MGD in the Leeward aquifer).

• Project build-out should take place at a pace that enables continued monitoring of the status of the
aquifer and watershed.

• Build-out approvals should be contingent upon continued efforts to protect and preserve the watershed
in Lana‘ihale.

• Operational guidelines should be followed to avoid over-pumping and ensure adequate distribution of
withdrawals.

Wellhead protection was also discussed. Protection of wellheads or potential future wellheads from
potential contaminant sources is an important source protection measure. A wellhead protection strategy
is presented in Chapter 6 of this document, as well as in Appendix F.

Operational Guidelines

Early LWAC discussions stressed the need for guideposts to help Committee members and water manag-
ers know when action must be taken to prevent over pumpage. Guidelines were proposed by CCR and
reviewed by CWRM. These are described briefly in the Source Water Protection chapter. As stated
above, it is recommended that these be followed.

System Monitoring & Maintenance

System monitoring and maintenance was at times a heated topic within the Lana‘i Water Advisory Com-
mittee. The recommendations here are not strictly policy matters, but arise from the community’s desire
to have adequate information about the status and condition of the water system.

Supporting Documentation - Lanai Island WUDP - DWS Amended Draft - February 25, 2011



Maui County Water Use & Development Plan - Lana‘i 7-13

System Monitoring & Maintenance

Maintenance

As demand for water and cost of electricity increase, maintenance will become increasingly important.
Unaccounted-for water on Lana‘i presents opportunities to provide for demand while still extending the
life of the aquifer. Replacement of old degraded pipe, leak detection equipment, pipe repairs, annual
unaccounted-for water analysis and other measures are recommended to provide for source availability
as well as to save money and resources. These are described in the Supply Options chapter.

Metering and Monitoring

Metering and monitoring have improved in recent years. Previously unmetered uses are now metered,
and other improvements have been made. However, LWAC members have raised concerns regarding
the Periodic Water Report

Maui County Ordinance 2408 stipulated that the total amount of non-potable water drawn from the high
level aquifer that may be used for irrigation of the golf course, driving range, and other associated land-
scaping, shall not exceed an average of 650,000 gallons per day, expressed as a moving annualized
average using 13-28 day periods rather than 12 calendar months, or such other reasonable method as
may be determined by the Maui County Council upon advice from its standing committee on water use.
This was likely written to enable the company at the time to continue its 28 day reporting without dis-
ruption. Since that time the question of monthly reporting has come up repeatedly. The pumpage
record goes back to 1926. For most of that record, either reporting was in fact on a monthly basis, or
whoever maintained the data at the State reconciled it back to a monthly basis. In any case, the majority
of the available record is recorded on a monthly basis. The system of thirteen 28 day periods started in
1981, continued to 1986, stopped for a time, and then resumed from 1987 to the present. Depending on
how this is accomplished, there are some advantages to reporting both pumpage and withdrawals on a
monthly basis. Today’s meters are capable of recording historical flows, such that the flow at any cho-
sen period can be derived. Unaccounted-for water analysis now requires that billing and pumping
records be broken down and re-apportioned to the number of days in a month or period, in order to
ensure that pumping and billing are examined for the same period. If flows from the same periods were
utilized, then this process would be streamlined. However, there appears to be some hesitancy to make
this change, because of the outstanding ordinance.

Another issue raised with the Periodic Water Report has been the break down of water service areas. As
discussed in the Demand Analysis chapter, the periodic water report has a service area subtotal called
“Manele, Aoki Diversified, Agriculture and Ag Activities near the Airport.” This was apparently
intended to maintain consistent data breakdown, but more accurately re-name what was once simply
called “Irrigation” (in the days of pineapple). Based upon today’s uses and service areas, this break-
down makes little sense. In terms of pumped water, there are two public water systems on Lana‘i, and
essentially 5 service district areas, distinguished by sources and tanks serving them and by pressure
zones. These are the Koele Project District Area, Lana‘i City, Kaumalapau, the Palawai Irrigation Grid,
and the Manele Project District Area. The Manele Project District Area is further broken into fresh and
brackish service. It would seem that the reports could be clarified by distinguishing these areas.
Another item repeatedly desired by the committee was a more discernible breakdown of what amount of
brackish water goes to the golf course vs. other irrigation, and what amount of potable water goes to
irrigation vs. other uses, most especially in Manele.
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Current billing user types maintained in the LWCI data base are shown in Figure 7-13.

FIGURE 7-10. Use Types in Current CCR Database

A further breakdown of residential multi vs. single family use is provided for Manele and Koele in the dis-
trict code, but no such breakdown is provided for Lana‘i City. Current utility personnel are sufficiently
familiar with the system to know which meters are which. The data system is clearly useful for internal
accounting and operations, which would naturally be of highest concern to the utility. However, an addi-
tional field might be useful for auditing and reporting, as well as for rate-setting. Certain meters are
classed in ways that are non-intuitive to an outsider - not incorrectly, but based as much on internal com-
pany operations as on the actual use class. For an outside analyst, or even an internal one, to go through
and reclass each meter, even based upon personal familiarity with each, is a time consuming effort. For
purposes of water audit, data reporting and other uses, it may be beneficial to add a field to the data base
that breaks user classes out by more conventional use types. This could be done without any change to the
primary breakdown and functioning of the database and may prove to be a useful option. It would be
especially so, in fact maybe even necessary, if the proposed rate structure, or one like it, were established.
Another value of such a change would be the ability to report more clearly on the status of build-out ver-
sus any agreed upon allocation. A more practical breakdown for planning purposes might be:

Single Family
Multi-Family
Commercial
Industrial
Hotel
Government
AgriculturalIrrigation
Other Irrigation

Rate Equity

While LWAC members had no objection to the use of desalinization as a major water source, some
expressed concern that the expense of new source development to accommodate project district build-outs
not burden the existing residents of Lana‘i, or that long-time residents not have to experience fees raised
to a level to accommodate build-out growth.

The rate and fee structures proposed in the Supply Options chapter are designed to keep rates low for low
water users, and to encourage conservation by sending a pricing signal to high water users. New source
would be paid for by new meters or by the company.

R. Residential

C-Commercial

G-Government

Z-Community Gardens

L-Non Resorts (Central, Plantation Homes, Iwiole, Commercial Homes, etc.)

P-Four Seasons

V-Development
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Conservation Measures and Milestones

Conservation Measures and Milestones

The Lana‘i Water Advisory Committee spent much time discussing high consumption rates per unit,
system losses, unaccounted-for water, and the need for conservation. A few iterations of a draft conser-
vation ordinance have also been presented to the LWAC. The most recent of these is attached as
Appendix I. System wide unaccounted-for water in 2008 was roughly 28%, with about 13.5% in Lana’i
City, 45% on the potable Manele / Palawai Irrigation Grid system, and 19% on the Brackish system. A
target program was developed that included the following measures and targeted savings:

FIGURE 7-11. Targeted Conservation Savings

These measures may still fall short of achieving targeted unaccounted for water rates in one or more
areas, particularly in the service area of Wells 1, 9 & 14. Additional reductions should be possible
through additional landscape savings beyond the modest 10% prescribed or additional leak identifica-
tion. Metering of previously unmetered services will also help to reduce UAFW, though it may not help
to reduce pumpage.

Agricultural Reserve

There is strong conviction among certain community members that preservation of agricultural opportu-
nities should not be lost. LWAC members expressed concern that build-out of the project proposals by
CCR could preclude there being enough water for the planned Agricultural Park. Agricultural lands
offer many benefits, including increased food security, and economic development opportunities. The
recommended allocation plan includes a 500,000 GPD agricultural reserve, which is assumed to be
actually withdrawn from the aquifer, as opposed to the resource reserve, which is not assumed to be
pumped. Neither reserve affects water allocations to other uses within the planning time frame, as each
class of use was escalated separately, and there was adequate water to cover uses and reserves based on
the forecast coefficients used.

Manele Lanai City

& Grid Manele Koele &

Fresh Brackish Kaumalapau

Palawai Grid 200,000.0 200,000

Landscape 50,000.0 50,000.0 11,000.0 111,000

Fixture Replacement 20,000.0 80,000.0 100,000

Leak Detection & Repair 15,000.0 13,000.0 12,000.0 40,000

Hypalon Cover 14,000.0 14,000

Hotel & Landscape Incentives 12,000.0 6,000.0 2,000.0 20,000

Rate Structure 0
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Issues Pertaining to Specific Supply Options

Selecting new source options always involves some trade-offs. Lana‘i is no exception.

Several good Leeward locations have been identified for new source, but at some point, these will start to
provide only distribution of withdrawals, rather than additional source.

Development of a windward well is recommended, but this is not without challenges either. On the wind-
ward side, whether Maunalei or Kehewai are chosen, the transmission route will be long and expensive.
The transmission route to Kehewai was designed in such a way to avoid damage to crucial habitat.

On the other hand, both the Maunalei and Kauiki options are in the greater ahupua‘a of Maunalei. During
the Mahele of 1848, 19 individuals made 20 claims for property rights in the ahupua‘a of Maunalei. The
entire ahupuaa was granted to Pane Kekelaokalani, a chiefly awardee (who filed two separate claims). At
the close of the Mahele in 1855, at least 11 commoners claims were also granted. The clustering of kule-
ana lands deep in the valley of Maunalei include the claims for lo`i kalo (taro pond fields) and the associ-
ated water rights as protected by the Kuleana Act of 1850. At the time of this writing, it is unclear if any
native claims remain to kuleana lands and water resources in Maunalei. It is noted that company maps
dating from 1929 to 1993 still identify possible lots in the valley to which such water rights might apper-
tain. It is suggested that a definitive study on the native tenant rights and disposition of land ownership be
determined prior to final settling of water usage in Maunalei.

Desalinization is still expensive, and proper disposal of brines can prove difficult. CCR will need to
accommodate the fact that marine waters surrounding Lana‘i are Classed AA under HAR §11-54-3. The
objective of Class AA waters is that they remain in their natural pristine state as nearly as possible with an
absolute minimum of pollution or alteration of water quality from any human-caused sources or actions.
To the extent practicable, the wilderness character of these areas must be protected. No zones of mixing
are permitted in this class.

Community Plan Consistency

The Maui County Charter, §8-11.2(3) requires that the Water Department’s Long Range Plan conform
with the County’s general and community plans. The last version of the Lana`i Community Plan was

adopted by the Maui County Council on December 8th, 1998. An update of the plan is expected shortly,
However, some of the goals, objectives, policies and implementing actions that pertain to water issues
within the old plan are attached as an Appendix J, with comments as to how this WUDP addresses those
items.
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CHAPTER 8 Implementation

The Matrix below identifies a categorized list of impelementing actions that could further the intent of the
Lana‘i Water Use and Development Plan

Abbreviations used in the Implemenation Matrix are as follows:

CCR Castle & Cooke Resorts, LLC.

DOE Department of Education

DOFAW DLNR - Division of Forestry and Wildlife

DOT State Department of Transportation

DWS Department of Water Supply

LF&WP Lana‘i Forest and Watershed Partnership

LWAC Lana‘i Water Advisory Committee

LWCI Lana‘i Water Company Inc

MCC Maui Community College

USDA United States Department of Agriculture

US F&WS United States Fish & Wildlife Service
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FIGURE 8-1. Implementation Matrix

Implementation Matrix

Goal Action Item Key Parties Time Frame
Near Term
Mid term
Long Term or
Ongoing

I. INFRASTRUCTUREMAINTENANCE, OPTIMIZATION & SUPPLY-SIDE MANAGEMENT STEPS

Develop or update storage inventory. Size, vol-
ume, geometry, age, materials, condition, fill
cycle issues, leaks, estimated remaining useful
life, potable or reclaimed, service zones, controls
and call levels, inside lining, existing maintenance
schedules, etc.

LWCI Annual Update

Evaluate costs and create or update ongoing tank
and reservoir refurbishment schedule -annual, 5
year, Longer. 5 year storage CIP.

LWCI Annual Update

Develop or Update Pump Facilities Inventory.
Model, Speed, Rated Head, Motor HP, Perfor-
mance against manufacturers curves (efficiency),
Control Configurations, Well or Booster, On-Off
calls, Chemical Feeds (chlorine, corrosion control,
other), Backup Power source, land use for source
pumps, chlorides, water level fluctuations, etc.
Last Replacement, Next scheduled maintenance,
etc.

LWCI Annual Update

Compile 5 year pump maintenance & replacement
schedule, including updated pump efficiency
curves and calibrated efficiencies.

LWCI Annual Update.

Develop and /or update inventory of transmission
and distribution lines in the system; from and to
points, diameter, material, install dates, leakage or
breakage problems, pressure and flow status, etc.
leak or breakage history, etc.

LWCI Near.
Ongoing.

Identify replacement and upgrade priorities for
line repair and replacement and compile 5 year
schedule

LWCI Regular Updates
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Implementation Matrix

Implement hydrant maintenance program: operate,
flush periodically, check drain rate, lubricate when
needed, check, pressure, replace older hydrants as
needed

LWCI Annual Update.

Perform or maintain similar inventory and mainte-
nance schedule development for all system ele-
ments as well: valves, meters, treatment facilities,
generators, etc.

LWCI Annual Update

Acquire leak detection equipment and or borrow/
rent same. Perform& document regular leak
detection on system.

LWCI Near

Perform annual unaccounted-for water audit. LWCI / Possibly
help from DWS.

Near

II. INFRASTRUCTURE & CAPITAL & MAINTENANCE PROJECTS

Replace Deteriorated Palawai Grid Pipeline LWCI Near

Install Floating or Hypalon Ball Cover on 15 MG
Brackish Reservoir

LWCI Near

Replace old asbestos segments in Lana‘i City LWCI Near to Mid

Replace deteriorated Hi‘i Tank and 50 year old
concrete lined Hi‘i Reservoir with new 2 MG Tank

LWCI Near to Mid

Replace Old Substandard Pipeline to Kaumalapau LWCI Mid

Replace Old Steel Line Segments in Lana‘i City LWCI Mid

Drill Well 15 to distribute brackish withdrawals LWCI Near term

Replace Well 2-A to increase ease of operability
and for better reliability.

LWCI Near to Mid

Implementation Matrix

Goal Action Item Key Parties Time Frame
Near Term
Mid term
Long Term or
Ongoing
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Replace Well 3 or drill new well that will serve
same purpose for improved reliability and distribu-
tion of withdrawals.

LWCI / LHI Near Term

Replace Old Line Segments in Northwest End of
Irrigation Grid

LWCI Mid-Long

Improve pump system to reclaimed reservoir espe-
cially around lower 9 at Koele. (can’t pump out of
reservoir as needed)

CCR Mid

Evaluate possible improvements to reclaimed
water treatment facility and storage. Make any
necessary improvements

CCR Mid to Long

Install additional wells for distribution to prevent
declining water levels or over-use of either aquifer.
Options identified in Chap 5.

LHI Near, Mid & Ongo-
ing

III. DEMAND-SIDE MANAGEMENT STEPS

Retrofit indoor fixtures including but not limited
to 1.28 GPF toilets, showerheads, faucets, effi-
cient clothes washers.

LWCI Replacement in Pro-
posed rate structure.
Near to Mid term.

Implement water conservation measures aimed at
reducing outdoor usage (Conservation measures
are more cost effective the earlier they get done.)

CCR; LWAC Near and Ongoing

Establish additional ET/weather stations for
improved drought prediction, fire prevention and
conservation.

LWCI, CCR,
DLNR

Some existing.
Additions Near and
Mid.

Review & update design guidelines and plant list CCR; Planning
Dept.

Near to Mid term

Support establishment of certification program,
and of certified source of native stock to protect
existing communities of appropriate plants

CCR
LWCI;

As Appropriate

Implementation Matrix

Goal Action Item Key Parties Time Frame
Near Term
Mid term
Long Term or
Ongoing
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Implementation Matrix

Identify and map areas where turf or other high-
water-use plants are featured, and prioritizing them
for retrofit - i.e. seeking places that can be con-
verted to less thirsty plants.

CCR; Hotels,
LWCI,

Near to Mid term
included in rates

Maintain and expand native plant nurseries; possi-
bly with grant funding assistance -also establish or
help other “certified” nurseries - as may be estab-
lished, for example by Hui Malama, MCC or oth-
ers.

CCR, LFWSP,
DLNR, FWS

Increase focus on
native & drought-
tolerant non-inva-
sive plants. Near to
Mid term.

Annually examine “per-unit” water use informa-
tion; by customer class, location, size of meter, end
uses; etc. Develop targets for reduction.

CCR; Near to Long

Develop tiered rate structure to encourage conser-
vation, leave rates low for base “life-line” amount;
increased rates for excessive use.

LWCI, LHI,
CCR, PUC, Pub-
lic

Proposed in Plan,
PUC case in Near
term.

Revisit and consider conservation ordinance;
including county-wide public review;

LWAC, LWCI,
Public, Council

Near to Mid term

Offer incentives and assistance to local hotels and
businesses. Assist with pre-rinse spray nozzles,
incentives for cooling efficiency improvements,
efficient laundries, and other measures mentioned
in Chapter 5.

LWCI Included in pro-
posed rate struc-
ture. Near to Mid
term.

IV. WATER CONSERVATION OUTREACH & EDUCATION

Develop a “walking tour” of native/demonstration
landscapes: identifying projects that have been
well-landscaped with native plants;

Cultural Center,
Conservation
Dept., Commu-
nity Groups, pos-
sibly Hotels,
Schools

Mid

Implementation Matrix

Goal Action Item Key Parties Time Frame
Near Term
Mid term
Long Term or
Ongoing
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Partner with other Community Resources to pro-
vide well-rounded education and outreach for
landscape and other conservation opportunities.

Conservation,
Cultural Center,
MCC, Hui
Malama and oth-
ers.

Near Term and
Ongoing

For new developments, utilize native or non-inva-
sive non-native plants to the maximum extent pos-
sible in landscaping

CCR
other developers
incl. government

Near, Mid and
Long, Ongoing

Re-plant selected hotel properties with native
plants - secondary to restoring natives on the hale

CCR; Hotels,
LWCI assistance
program, Conser-
vation Dept., help
from Community
Groups & Cul-
tural Center as
applicable.

Near to Mid and
Long term. (should
commence near
term, and continue).

Demonstration projects: community gardens,
plantings etc. establish demonstration gardens at
various sites. Note that the last community plan
also stated that this be should done at government
sites.

CCR; Conserva-
tion Dept., DOE
County/State
govt., Cultural
Center, Commu-
nity Groups as
applicable.

Near and continuing

Establish set of qualified speakers on various con-
servation topics. Visit schools & community
groups, offer classes.

LWCI; CCR,
MCC, Conserva-
tion Dept. Partner
with others as
applicable.

Near

Conservation ads in Lana‘i newspaper(s). LWCI, CCR,
Other co-spon-
sors as available.

Near

Implementation Matrix

Goal Action Item Key Parties Time Frame
Near Term
Mid term
Long Term or
Ongoing
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Implementation Matrix

Ads for radio, movie screen, other venues LWCI, DWS Near. DWS has
Many Ads, can
share.

Ads for movie-screen DWS; CCR Optional

Posters DWS; CCR Mid

Information on and periodic distribution of appro-
priate plant types

CCR, BWS ongoing arbor day
upgrade with nurs-
ery
Near to Mid &
ongoing

Maintain list of appropriate plant species. Review
and update Urban Design Guidelines accordingly.

DWS; Planning
Department;
DLNR, HEAR
Lana`i Planning
Commission

Ongoing.
Needs improve-
ment.
Near

V. SOURCE WATER PROTECTION

Conduct additional fog drip studies in order to
refine recharge estimates. Update Lana`i Water
Model accordingly.

CWRM; UH;
USGS;
CCR, DWS?

Study on Cooke
Pine throughfall
completed. No
review of native for-
est.

Adopt the well operating management guidelines
in the plan; monitor performance against same.

CWRM, LWCI
CCR

Included in Plan.
Implementation
Near, Mid & Long.

Draft wellhead protection strategy and ordinance
discussed with LWAC, needs broader community
presentation and discussion.

DWS, LWCI,
CCR, Public

Near

Distribute withdrawals such that no more than 2.7
MGD each are pumped from Leeward and Wind-
ward Aquifers during plan period.

LWCI, LHI Near to Long Term

Implementation Matrix

Goal Action Item Key Parties Time Frame
Near Term
Mid term
Long Term or
Ongoing
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Goal Action Item Key Parties Time Frame
Near Term
Mid term
Long Term or
Ongoing

Establish an ongoing watershed management pro-

gram with special emphasis on preserving native

ecosystems and maximizing the fog drip compo-

nent of the watershed

LFWP, DWS, US

F&WS, DOFAW,

County CCR,

CWRM, NRCS,

Ongoing

Long-term

Continue to Identify Potential Sources of
Funding, Including Appropriations, Assessments,
Contributions, Grants, Donations from Public and
Private Sources, and Recommend Funding
Sources

CCR Conserva-
tion, LF&WP

Near term and Ongo-
ing

FENCING

Monitor the integrity of existing fences CCR, LF&WP,

USF&WS

Ongoing and Near

Select appropriate fence materials for new fences

or fence segment replacements, such as triple dip

galvanized with welded seams, treated against

corrosion, alloy, even plastic fence, consider

fence materials researched at Kalaupapa, consider

increase in height or visual barrier to deter deer

CCR; LF&WP,

USF&W

Increment 1 Com-

pleted

Increment II in Prog-

ress

Increment III still

pending.

Ground and aerial survey of new Increment III

alignment & surrounding areas; set proper align-

ment vis a vis terrain and rare species communi-

ties; survey area to insure that populations of

important snail, insect or plant species are not dis-

turbed, or that such disturbance is minimal & mit-

igated

CCR; LF&WP,

USF&W

Increment I completed

Increment II Near

Increment III Near.

Resolve access issues. Additional gates needed. Gates

at Hi‘i Bench, East and West Hauola. Koolanai and

Waiwaiku need gates. Vandalism could lead to more

animals in Hale.

CCR; Community Mid Term.
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Maui County Water Use & Development Plan - Lana‘i 8-9

Implementation Matrix

Maintain fence regularly CCR Conservation,

with help from other

forest partnerships as

needed.

Mid to ongoing

Maintain buffer zones around fence CCR Mid to ongoing

FERAL UNGULATE MANAGEMENT

Inside Fence

Herding effort to move deer out of each new incre-

ment of fenced area - foot, helicopter, etc.

CCR, DOFAW Increment I - Done.

Increment II - Near

Increment III Near.

Allow residents to hunt within fence first - ongoing

staffed hunts if needed

CCR, DOFAW Increment I - Done

Increment II - Near

Increment III - Near to

Mid

Hunting to elimination within fence for protection

of watershed,

CCR, DOFAW,

LFWP, Community

Mid to ongoing

IF NECESSARY - Aerial hunts, spotlighting,

snares, or traps if necessary in designated elimina-

tion areas -esp. remote areas, or where animal num-

bers are not dropping

CCR, DLNR last resort only

Outside Fence

Manage populations outside of fence CCR, DLNR Near term & continu-

ing

Investigate use of repellents, non-forage distasteful plants,

other methods along buffer strip / corridor on outside of

fence to discourage deer from approaching or trying

fence

DLNR, USF&WS,

CCR Conservation

Mid to Long

Goal Action Item Key Parties Time Frame
Near Term
Mid term
Long Term or
Ongoing
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Implementation

8-10 Maui County Water Use & Development Plan - Lana‘i

Continue to investigate other “non-kill” options that may

be used with hunting: catch & transport; repellents, steril-

izers, habitat alteration, etc.

DLNR, USF&WS

CCR Conservation

Mid & continuing

Provide training or review, as appropriate and necessary

for certified volunteer hunters.

DLNR - license

CCR - forest entry etc.

ongoing & continue

Improve harvest reporting protocols and data. Harvest

report should go to one central repository, such as DLNR-

DOFAW

DLNR, Hunter Advi-

sory Group, CCR

Near

OTHER ANIMAL MANAGEMENT

RODENTS

Survey area to determine priority locations for treatments

highly susceptible plant, bird or snail communities

signs of excessive rodent activity

DLNR,

USF&WS;

LF&WP, CCR

Ongoing DLNR

Conservation as

needed

Determine appropriate treatment schedule

all year, or at least during fruiting/seeding of target native

plants?

DLNR,

USF&WS;

LF&WP, CCR

As appropriate

Eliminate rodents using traps, bait, other methods DLNR,

USF&WS;

LF&WP;

CCR

As needed

Perform follow-up documentation and monitoring to evaluate

usefulness

DLNR,

USF&WS;

LF&WP;

CCR

Mid & continue

as needed

INSECTS

Survey as needed to determine priority pests for removal based on

threat to remaining target communities: mosquitoes, chinese rose bee-

tle, chinese leaf hopper, others

DLNR,

USF&WS;

LF&WP; CCR

Mid & continue

Research other removal experience with target insect pests

determine protocols, spraying, equip needed, etc.

DLNR,

USF&WS;

LF&WP; CCR

Mid & continue as

needed
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Implementation Matrix

Implement removal protocols DLNR,

USF&WS;

LF&WP; CCR

Mid & continue as

needed

Perform follow-up documentation and monitoring to evaluate useful-

ness

DLNR,

USF&WS;

LF&WP; CCR

Mid & continue as

needed

FIRE PROTECTION

This is especially. important on Lana`ihale, since the native Hale plants are not well adapted to
fire. Efforts should also address management of surrounding lands, including those taken out of
pineapple.

Consult with other fire management agencies to review exist-

ing fire plan as related to Lana‘i Hale protection.

DLNR, Fire

Dept.; CCR

ongoing, re-

evaluate Near to

Mid

Survey plant communities in pristine areas, fire prone areas CCR Mid

Map & prioritize fire prone areas. DLNR, Fire

Dept.; CCR

ongoing, re-

evaluate Near to

Mid

Inventory response crews, response times, etc. DLNR, Fire

Dept.; CCR

ongoing, re-

evaluate Near to

Mid

Inventory/ obtain as needed emergency equip (helicopters/strategi-

cally placed reservoirs, water trucks, etc.)

DLNR, Fire

Dept.; CCR

ongoing? re-

evaluate? Near to

Mid?

Develop improved access as necessary (careful not to spread weeds). DLNR, Fire

Dept.; CCR

Mid

Develop and conduct regular training, and/or joint training programs

for fire fighting crews.

DLNR, Fire

Dept.; CCR

ongoing & con-

tinue?

or Mid?

Review and update prioritized response plan as appropriate. DLNR, Fire

Dept.; CCR

ongoing, re-

evaluate Near to

Mid
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8-12 Maui County Water Use & Development Plan - Lana‘i

Construct fire breaks or buffer zones as appropriate CCR Mid to Long

Remove/ eradicate fire-inducing or fire-carrying weed species, espe-

cially in areas where small populations mean that a single cata-

strophic fire could eliminate the entire remaining population of a

species. (Ex. Tetramolopium remyi)

CCR Mid to Long

Establish “fire-free” use zones CCR Mid to Long

Heighten public awareness of dangers CCR Mid

REMOVAL OF NON-DESIRABLE PLANT SPECIES

Survey area to locate and prioritize weeds for removal, based

on aggressiveness of weed species; extent of spread; proximity to rare

species; etc. - (ex.guava, eucalyptus, christmas berry, ironwood)

LF&WP; CCR;

DLNR

Mid (after fence

Phase I comple-

tion)

Remove target weeds from selected areas by hand or mechanical

removal; possibly with selective use of herbicides or

bio-controls where appropriate

LF&WP; CCR;

DLNR

Mid (after fence

Phase I comple-

tion) to Long &

continue

Follow/up to remove re-germination LF&WP; CCR;

DLNR

Mid to Long and

continue

PROTECTION FROM PATHOGENS, DISEASES

Identify pathogens of concern to Lana`i watershed species com-

munities. Possible examples include but are not limited to:

_“Spike disease”- harmful to sandalwoods in India, believed to be in HI

_Santalum seed fungus - destructive to viability of seeds (sandalwood)

_Santalum heart rot

_Others?

LF&WP;

DLNR

US F&W

Mid to Long

term and con-

tinue
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Implementation Matrix

inventory disease problems affecting key species, known man-

agement strategies

LF&WP;

CCR;

DLNR

Long

enhance quarantine & inspection to prevent further introduction LF&WP;

CCR;

DLNR,

DOT

Long

implement treatment options where identified LF&WP;

CCR;

DLNR

Long

EROSION MANAGEMENT & REFORESTATION

Survey & select realistic / effective areas for management CCR;

LF&WP

Mid & con-

tinue

Eliminate animal stresses that perpetuate erosion cycle CCR;

LF&WP

Mid & con-

tinue

Strategic planting CCR;

LF&WP

Mid & con-

tinue

Mycorrhizal inoculants can aid the establishment of out-

planted seeds (down side?)

CCR;

LF&WP

Mid to Long

as appropriate

Wattles and other soil trapping devices. silt basins? CCR;

LF&WP

Long

Establish native plants on newly trapped soil CCR;

LF&WP

Long

Outplant species grown ex situ. CCR;

LF&WP

Mid

Seed broadcast CCR;

LF&WP

Mid to Long

as appropriate
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8-14 Maui County Water Use & Development Plan - Lana‘i

Perform complimentary actions aimed at restoration of native populations

of insects, forest birds, sea birds, snails, etc. These will also help to restore

and improve the nutrient cycle of the soil, healthy litter layer, etc.

For example, Snails and insects provided important quantities of biomass

& nutrients; Sea-birds provided nutrients such as nitrogen, phosphorous,

etc. Insects helped to break down fallen trees, aided in decomposition and

soil amendment. and provided biomass. restoration of these populations

will also improve the health of the soil.

MONITORING AND EVALUATION

Establish & Maintain Monitoring Transects Using Standard
Accepted Methodologies (point-line intercept or etc.)

CCR;with

help from

LF&WP

Mid to Long

as appropriate

Collect Data on Soils, Stream Flows, Rainfall & Other param-

eters

CCR;with

help from

LF&WP

Long

& continue as

appropriate

Perform aerial and field survey, photography and mapping to

inventory and characterize resource health

CCR;with

help from

LF&WP

ongoing &

continue peri-

odically

Monitor, map and inventory on a regular basis to keep track of

changes in plant communities, animal communities, ungulate

activity, erosion, etc.

CCR;with

help from

LF&WP

Mid to Long &

continue

Survey and map major communities, threats, measures CCR;with

help from

LF&WP

Mid to Long &

continue

Map monitoring plots, size and class of plants inside (desirable and

non-desirable)

CCR Mid to Long &

continue

Perform scheduled field checks CCR Mid & continue

Perform additional checks after unusual events, catastrophes, etc. CCR Mid & continue

Photo plots - especially plant communities - to monitor recovery /

loss

CCR Mid for base-

line & continue
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Implementation Matrix

Water / soil gauges other special equipment for monitoring fog drip,

etc.

CCR,

LHFWP

DLNR/

CWRM,

USGS. UH

Mid to Long

Provide report of quantitative and qualitative data w/ photos and

maps

CCR Mid for base-

line & continue
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8-16 Maui County Water Use & Development Plan - Lana‘i

CONTROL OF INCOMING SPECIES

Adequate screening and quarantine for incoming agricultural goods

and plants

DOT,DLNR,

USDA; CCR

Long

Education of public / landowners on dangers of bringing in exotic species,

potential contaminants

LF&WP;

CCR; DLNR,

DOT, USDA

Mid to Long

Set up procedures to avoid introduction of non-desirable plants OR plant

pathogens

LF&WP;

USDA CCR;

DLNR, DOT

Long

Set up procedures to avoid introduction of non-desirable insects or insect

pathogens

LF&WP;

CCR; DLNR,

DOT

Long

PROTECTION FROM HUMAN ACTIVITY

Protect species prone to gathering by humans. For example, Sandal-
wood has been subject to removal by individuals seeking the heart
wood, due to its high economic value.

CCR

LFF

Long

Develop and enforce protective measures:

no collection of special species

limit forest entry in selected areas such as exclosures, etc.

proper forest entry practices,

maintain a regulatory presence in the watershed,

post signs for limited entry or special access concerns

manage public activities and education

interagency cooperation for these

CCR with

help from

members

of LF&WP

Long

Develop a recreational use plan for human activities in the watershed CCR with

help from

members

of LF&WP

Long
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Implementation Matrix

Insure that existing protections are followed, and continue to evaluate

the need for and support additional measures as appropriate

Existing Legal & Regulatory Protections include the following:

“It is illegal to remove, cut dig up, damage or destroy an endangered

plant in areas not under Federal jurisdiction in knowing violation of

any State law or regulation or in the course of any violation of a State

criminal trespass law. (ESA §9(a)(2))

Hawaii State Law prohibits taking of endangered flora and encourages

conservation by State government agencies. “Take” means to harass,

harm, collect, uproot, destroy, injure or possess endangered species of

land plants, or to attempt to engage in any such conduct (HRS 195D-

5(d))

CCR with

help from

members of

LF&WP

DLNR

Long
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8-18 Maui County Water Use & Development Plan - Lana‘i

PEER REVIEW MANAGEMENT PLANS & IMPLEMENTATION TO AVOID MANAGEMENT ERRORS

Establish a regular system of inter-agency review to help avoid and /or

correct errors such as the following:

fencing without adequate monitoring,

fencing without weed removal

over-collection of seeds

damage or spread of pathogens by incorrect collection of tissue cul-

tures,

careless management on part of humans

(human trampling, unmonitored actions, etc.)

LF&WP ongoing and

continue

MANAGEMENT RECOMMENDATIONS TO PRESERVE NATIVE BIRDS

Benefits of protecting remaining bird species and possibly restoring bird populations:

Birds serve(d) various beneficial functions in the watershed, including:

direct pollination of native plant species

seed dispersal (ex: amakihi ate fruit and insects, spread seeds in feces)

source of nutrients (esp from sea-bird feces)

possible additional non-identified roles, as birds were integral part of ecosystem

rare native plants may benefit from having native birds that served to pollinate and spread seeds restored.

nutrient cycles, as affected by seabirds may effect soil and plant health by returning nutrients to soil

Protect habitat - including steps to preserve plant communities, snails,

insects, etc.

CCR with

help from

members

of LF&WP

ongoing as part

of other plan

elements.

Prevent predator entry -

fencing

(fencing will not keep out chief bird predators, but may reduce spread

of weeds that attract them, reduce disruption of habitat, etc.)

adequate quarantine

baiting predators

; LF&WP

CCR

fence ongoing

quarantine,

Long term

baiting, Long

term

Remove rats and cats from native bird habitats - catch, bait, etc. CCR;

LF&WP

Long
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Implementation Matrix

Prevent entry of non-native birds - (avoid disease, competition) CCR;

DLNR,

DOT

Long

Prevent entry of mosquitoes and other problem insects CCR;

DLNR;

DOAg;

DOT

Long

Control mosquitoes at breeding sites - insecticides, sterilizers, intro-

duction of sterile or non-carrier mosquitoes

CCR;

DLNR,

Dof Ag;

DOT

Long

Specific strategic management of existing seabird colonies for

enhanced protection

CCR;

DLNR,

DOT

Long

Appropriate adjustments to fencing, such as flagging or etc.

Fence must be visible to prevent birds from crashing during night

landing. white flagging on top can help.

CCR;

LFWP

DLNR

Mid to Long

Intensive rat & cat control CCR;

DLNR,

Long

Consider carefully managed re-introduction programs for amakihi,

i`iwi, maui creeper, others

CCR;

DLNR,

USF&WS

Long

Preserve Lana`i specific genetic material. CCR;

DLNR,

Bishop,

NTBG,

USF&WS

ongoing, con-

tinue and Long

Consider minimum habitat size for sustainability of bird populations

in deciding on deer fence option

CCR;

DLNR,

USF&WS

Mid to Long

with Phases II

and III

Encourage sea birds to return by establishing safe, predator-free sites

for them

CCR;

DLNR,

USF&WS

Long -

as part of gen-

eral plan ele-

ments
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8-20 Maui County Water Use & Development Plan - Lana‘i

In order to successfully maintain existing apapane and seabird populations, and /or to restore previ-

ously existing species with close approximations (Maui equivalents) - adequate disease free habitat

extent will be required.

MANAGEMENT RECOMMENDATIONS TO PRESERVE NATIVE SNAILS

Preserve habitat, esp. upper elevation wet forest. CCR with

help from

members

of LF&WP

ongoing as part

of other plan

elements.

Encourage reforestation with native species. Many non-natives,

including Cook Pines and Eucalyptus, are not good hosts for native

snails...(although snails have been found on some non-native plants

where they are intermixed with natives).

CCR with

help from

members

of LF&WP

ongoing as part

of other plan

elements

Cook Pine area

will be pre-

served, but

extent of Cook

Pine area will

not be extended

Enforce ban on collecting CCR w/

LF&WP

members

Long

Educate public on damage caused by collecting CCR w/

LF&WP

members

Long

Eliminate rat predation (see also rodent control section) CCR w/

LF&WP

members

Long

Eliminate predatory snails, if applicable CCR w/

LF&WP

members

Long
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Implementation Matrix

Prevent entry of non-native snails & slugs to avoid possible intro of

diseases.

CARE MUST BE EXERCISED in designing control of slugs. poi-

sons designed to eliminate slugs would also be likely to affect snails.

Slugs don’t generally hurt snails, but there are no native slugs in

Hawaii, and there is some chance that they could be a source of intro-

duced disease, competition or habitat loss. slugs do appear to damage

certain native plants

If any poison or bait were used to control snails, it should be limited

to extremely LOCAL applications in areas where it was fairly certain

no native snails were present.

CCR w/

LF&WP

members

Long

Captive rearing and reintroduction as appropriate DLNR,

Bishop,

USF&WS,

Long

Construct and maintain exclosures for snails

There are various means of constructing snail exclosures. one exam-

ple is described here, but the design would be selected by the UH,

USF&WS, DLNR or others as appropriate. this exclosure is roughly

waist high. they are constructed of painted, corrugated aluminum

roofing. a trench is dug, and in that trench the fence is installed with

its foot buried about 6" into the ground, at the top of the fence is a

shed-like “roof” that protrudes to either side. under that “roof” are

two additional barriers, a trough of large crystal salt, and a 2-wire

electric fence, constructed of two thin wires spaced 8mm apart. The

electric wires are powered by solar panels mounted on the inside of

the exclosure. the largest such exclosure currently existing is about

40x25 meters.

Rat bait boxes may be placed on the outside of the exclosures for fur-

ther protection.

Tree limbs and other branches should be prevented from touching the

fence exclosure structure, as they may provide a path for predators.

DLNR,

Bishop,

USF&WS,

UH, others

Long

Consider careful removal of non-native plant species where appropri-

ate, and replacement with native species. (again, this measure requires

exercise of care to insure that no snails are sitting on the plants to be

removed)

CCR with

help from

members

of LF&WP

ongoing
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8-22 Maui County Water Use & Development Plan - Lana‘i

In cases where native snails seem to be adapting to introduced plants, selective use of these non-native

plants may be considered. Snails that seem to be exhibiting adaptation according to Severns (conver-

sation) include: Partulina variabilis, and Partulina semicarinata

MANAGEMENT RECOMMENDATIONS TO PRESERVE NATIVE INSECTS

Protect native habitat on which native insects rely, especially host

plants

CCR with

help from

members

of LF&WP

ongoing as part

of other plan

elements.

Eliminate non-native predator insects, especially yellow-jackets and

ants. Possible methods include: pheromone traps; find and destroy

nests with freezing or insecticides; bait as appropriate

CCR w/

LF&WP

members

Long

Develop improved quarantine measures and other controls to prevent

entry of non-native insects

CCR;

DLNR,

Dof Ag;

DOT

Long

Monitor native insect populations to determine species requirements,

critical habitat, population size, etc.

CCR;

DLNR,

USF&WS,

others

Long

COLLECTION AND MAINTENANCE OF GENETIC MATERIAL

Inventory existing ex-situ populations & identify needs for more, if

any

CCR;

DLNR,

USF&WS,

others

Mid to Long

Involve experts in collection of seeds, live plants, plant tissue DLNR,

Bishop,

USF&WS,

UH, others

Long

Maintain ex-situ seeds, live plants, plant tissue, plant populations DLNR,

Bishop,

USF&WS,

UH, others

Long
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Implementation Matrix

Note: Ex situ collections must be managed with care to avoid in-breeding, collection of geneti-

cally weakened specimens, cross-contamination of genetic material with other variations of the

species Should be handled by outside experts such as NTBG, Bishop Museum, University, or other

qualified organizations.

SELECTIVE AUGMENTATION / RE-INTRODUCTION OF SPECIES

See cautions above. It is important that such projects be carried out with close attention to proper col-

lection and identification of appropriate seed sources, as well as care to avoid contamination in nurser-

ies, germination media, plant materials

Identify priorities for restoration efforts. Rare species, important spe-

cies, etc. Restoration of certain plant, bird and insect species may help

to restore and improve pollination opportunities. plants provided food

for birds and insects, forest birds and insects provided important polli-

nators. Restoration of these components will help support a healthy

ecosystem.

DLNR,

Bishop,

USF&WS,

UH, others

Mid to Long

Identify appropriate sources (seed collection, ex-situ collections, etc.) DLNR,

Bishop,

USF&WS,

UH, others

Long

Identify and obtain necessary equipment DLNR,

Bishop,

USF&WS,

UH, others

Long

Survey and prepare out-planting sites CCR w /

DLNR,

LFWP

Bishop,

USF&WS,

UH, others

Long

Protect, monitor and maintain out-plantings. (consider smaller exclo-

sures)

CCR w /

DLNR,

LFWP

Bishop,

USF&WS,

UH, others

Long
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PREVENTION & EARLY DETECTION

Through wind dispersion and other means, plants introduced in only a few sites well outside the

watershed can and do spread to the watershed.

Through active identification efforts, plants may be detected at earlier stages of naturalization, or

even prior to naturalization, avoiding widespread damage.

Develop a database of cultivated and naturalized non-native species

on the island of Lana`i through survey of nurseries, botanical gardens,

parks, hotel and other public landscape and other likely introduction

sites.

CCR w /

DLNR,

LF&WP

DOT

Long

Cross check data on naturalized species in Lana‘i with databases of

historically invasive plants in similar climates elsewhere. The best

predictor of invasiveness for most taxonomic groups is a record of

invasiveness in similar climates elsewhere in the world. Cross-check-

ing these lists may help to identify species of concern.

CCR w /

DLNR,

LF&WP

DOT

Long

Develop and/or refer to existing species reports for targeted species,

summarizing both literature and field research, and include results

from gps data collection and distributional mapping, as well as infor-

mation on attributes of other invaded ecosystems, control data, and so

forth. A potential protocol for obtaining and structuring such informa-

tion has been developed and implemented in Maui.

CCR w /

DLNR,

LF&WP

DOT

Long

Monitor likely routes of introduction, such as roadsides, parks, refuse

sites, vacant lots, harbors, airports and residential areas for new com-

munities of potentially invasive species. Many of the key corridors by

which invasive alien species are introduced are not the same areas

where active management transects are located.

CCR w /

DLNR,

LF&WP

DOT

Long
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Implementation Matrix

ADDITIONAL RESEARCH ON TARGETED PLANT COMMUNITIES

The following have been identified as research items which may help the project over the Longer

term. This research may not be performed as part of Lana‘ihale management. However, funding of

such research would be consistent with WUDP watershed goals.

Associated ecosystem components DLNR,

Bishop,

USF&WS,

UH, others?

Long

Relations between native plant communities / birds / insects (polli-

nation, feeding, etc.)

DLNR,

Bishop,

USF&WS,

UH, others

Long

Critical habitat size / population size for species viability DLNR,

Bishop,

USF&WS,

UH, others

Long

Growth and mortality at various stages of plant life, seasonal

changes

DLNR,

Bishop,

USF&WS,

UH, others

Long

Optimum conditions for reproductive vitality, flowering/seeding

conditions

DLNR,

Bishop,

USF&WS,

UH, others

Long

Light requirements at various stages of life DLNR,

Bishop,

USF&WS,

UH, others

Long

Water, soil & nutrient requirements at various stages DLNR,

Bishop,

USF&WS,

UH, others

Long
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Pollination vectors, seed dispersal DLNR,

Bishop,

USF&WS,

UH, others

Long

Means to compensate for missing pollination vectors or other key-

stone habitat concerns

DLNR,

Bishop,

USF&WS,

UH, others

Long

Minimum numbers needed for populations to be stable

susceptibility to inbreeding

DLNR,

Bishop,

USF&WS,

UH, others

Long

EDUCATION AND COMMUNITY OUTREACH

Rare plants and their value

Importance of watershed / importance of biodiversity

Non-desirable plants and the threats posed by them

How to enter forest / other areas while causing minimal risk of doing

harm

Dangers of open flames, esp. in certain areas

Plant walks outside critical areas

Deer impacts to environment / water resource

Importance of watershed / biodiversity

Plants of concern

Appropriate forest entry practices

CCR w /

DLNR,

LF&WP

members

Near

& continuing

upgrade

Create pool of docents

Field volunteer training

Recruiting

Reporting

CCR w /

DLNR,

LF&WP

members

Near

& continuing

upgrade

Workshop and lecture series

Uses of plants in native culture

Value of native resources

Importance of watershed and connection with native vegetation

Plant, animal and bird identification

Threats & Long term effects of unabated threats (Rapa Nui lesson)

CCR w /

DLNR,

LF&WP

members

Near

& continuing

upgrade
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Implementation Matrix

Solicit community input and contributions to educational efforts

Link w/ other environmental agencies / develop partnerships

CCR w /

DLNR,

LF&WP

members

Near

& continuing

upgrade

Develop guided hike program / field trips to biological and cultural

sites

Trained docents as leaders

Prepared informational materials

Vehicles and logistical support

CCR w /

DLNR,

LF&WP

members

Long

Prepare interpretive materials for use in both community and by vis-

itors

Booklets, pamphlets

Web sites

Public access programs

CCR w /

DLNR,

LF&WP

members

Mid & con-

tinuing

upgrade

Identify and implement volunteer projects

Weed control

Restoration activities - outplanting, nursery, maintenance, erosion

control

Fence building and repair

Hunting

CCR w /

DLNR,

LF&WP

members

Mid to Long

Develop native resources curriculum for the schools CCR w /

DLNR,

LF&WP

members

Near

& continuing

upgrade

Develop and implement Long-term alien species awareness and pre-

vention program

Seek grant funding to develop a video

Develop a tie-in with the local business community

CCR w /

DLNR,

LF&WP

members

Long

Establish media contacts for coverage of projects both local and

statewide dissemination

Regular means of communicating relevant information to the com-

munity

CCR w /

DLNR,

LF&WP

members

as appropriate
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Utilize existing community special events as venue for promoting

education and increasing viability of projects:

Aloha Festival

Health Fairs

Pineapple Festival

Other Cultural Events

CCR w /

DLNR,

LF&WP

members

Long

Provide update on status of watershed and protection activities to

LWAC and or to the Lana‘i Planning Commission twice per year.

CCR Con-

servation

Near and

Ongoing
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APPENDIX   B   Water Conditions of 
Project Approvals 
Ordinances Pertaining to Project District I  ‐ Manele

Ordinance #1578(1986) – A Bill for an Ordinance Relating to the Standards for the Project 

District At Manele, Lanai, and the Procedures for Project Districts

Slopes 

12 to <15% slope – No more than 40 % of such are shall be developed, re-graded, or stripped of vegeta-
tion unless approved by the Director of Public Works

15 to <30%  slope – No more than 30 % of such are shall be developed, re-graded, or stripped of vegeta-
tion unless approved by the Director of Public Works

30% slope or more – No more than 15 % of such shall be developed, re-graded, or stripped of vegetation 
unless approved by the Director of Public Works

Wetlands – 

Areas such as swamps, marshes, bogs, or other similar lands shall remain as permanent undisturbed open 
space

Woodlands 

No more than 60% of existing woodland area shall be cleared.  The remaining 40 % shall be maintained as 
permanent open space that may be enhanced by landscape planting as approved by the Planning Director.

Landscape Planting

Landscape planting is to be considered as an integral element to be utilized for visual screening, shade 
definition, and environmental control.  The use of recycled water is to be considered for irrigation pur-
poses.
Maui County Water Use & Development Plan - Lana‘i Appendix B-1
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Ordinance #2066(1991) – A Bill for an Ordinance Pertaining to the Use of Potable Water 

for Golf Courses ‐ Restrictions on the Use of Potable Water for Golf Courses

Restrictions:

Permit application shall be transmitted to Department of Water Supply for its review and recom-
mendations.  The department shall consider whether potable water will be used for irrigation and 
other non-domestic purposes.

No permits shall be approved for any new golf course if potable water is to be used for irrigation 
and other non-domestic purposes.

If the State Commission on Water Resources Management designates as water management are 
pursuant to Chapter 174C, Hawaii Revised Statutes, withdrawals or diversions shall be pursuant to 
that chapter.

Ordinance #2132 – A Bill for an Ordinance Amending Title 19 of the Maui County Code, 

Pertaining to the PD –L‐/1 Project District for the Property Situated at Manele, Lanai, 

Hawaii

Irrigation 

No high level ground water aquifer will be used for golf course maintenance or operation (other 
than as water for human consumption) and that all irrigation of the golf course shall be through 
alternative non potable water sources.

Slopes

12 to < 15% slope – No more than 40% of such are shall be developed, re-graded, or stripped of 
vegetation unless approved by the Director of (Public Works) Planning .

15 to < 30%  slope – No more than 30% of such are shall be developed, re-graded, or stripped of 
vegetation unless approved by the Director of (Public Works) Planning .

30% slope or more – No more than 40% of such are shall be developed, re-graded, or stripped of 
vegetation unless approved by the Director of (Public Works) Planning .

Wetlands

 Areas such as swamps, marshes, bogs, or other similar lands shall remain as permanent undis-
turbed open space
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Ordinances Pertaining to Project District I  - Manele
Woodlands

No more than 60% of existing woodland area shall be cleared.  The remaining 40% shall be maintained 
as permanent open space that may be enhanced by landscape planting as approved by the Planning 
Director.

Landscape Planting 

Landscape planting is to be considered as an integral element to be utilized for visual screening, shade 
definition, and environmental control.  The use of recycled water is to be considered for irrigation pur-
poses.

Ordinance #2133(1992) – A Bill for an Ordinance to Establish Zoning in PD‐L/1 (Manele) 

Project District (Conditional Zoning) for Property Situated at Manele, Lanai, Hawaii

Conditions: (Declarant)

Establish a loan fund of $1M to be administered and managed by the Bank of Hawaii, in consultation 
with Lanai Resort Partners for the purpose of assisting current Lanai City merchants with improvements 
of their commercial facilities.

On a fee simple basis, donate at no cost and free and clear of all mortgage and lien encumbrances, 115 
acres of land adjacent to the Lower Waialua SF site to the County.

On a fee simple basis, donate at no cost and free and clear of all mortgage and lien cumbrances, a mini-
mum of an acre of land on Lanai to the County for use as a veterans’ cemetery.

Consummate a land exchange with the County for new police station upon terms and conditions accept-
able to the declarant and the County.

Use only non-potable water as defined in Ordinance #2066 enacted by the county on 12/17/91, for the 
irrigation of the golf course in the Manele PD.

Make the Manele Golf course available for play to Lanai residents at a Kamaaina rate of 50% of the 
standard rate and for Hawaii residents at 60% of the standard rate.

Take appropriate preventive measures so that is development, construction, operation, and maintenance 
activities in the Manele PD do not cause any deterioration in the Class AA water quality standards cur-
rently in existence at Hulopoe Bay and the coastal waters adjacent to the Manele Bay Hotel and the 
Manele Golf Course.

Provide additional non-potable sources of water as may be needed for Manele Golf Course irrigation 
after consultation with the State CWRM and DOH.
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Comply with the environmental health concerns addressed, entitled “Twelve (12) Conditions 
Applicable to All New Golf Course Development dtd 1/92 issued by the State DOH. (copy 
attached)

Ordinance #2408(1995) – A Bill for an Ordinance Amending Chapter 19.70 of the Maui 

County Code, Pertaining to Irrigation in Lanai Project District I Manele

Effective 1/1/95, no potable water drawn from the high level aquifer may be used for irrigation of 
the golf course, driving range, and other associated landscaping.  The total amount of non-potable 
water drawn from the high level aquifer that may be used for irrigation of the golf course, driving 
range, and other associated landscaping shall not exceed an average 650,000 gallons per day 
expressed as a moving annualized average using 13-28 day period rather an 12 calendar months or 
such other reasonable withdrawal as may be determined by the Maui County Council upon advice 
from its standing committee on water use.

Ordinance #2411(1995) – A Bill for an Ordinance to Establish the Project District Zoning 

(Conditional Zoning) in PD‐L/1 (Manele) – Project District for Property Situated at 

Manele, Lanai

Conditions:

Water Resource Management Program be developed for the island and the Manele/Koele resorts 
and be submitted to the Planning Dept. and CWRM.  Essential elements of the program shall 
include:

Study of the water resource which may include monitor wells, electromagnetic resistivity testing, 
complete and accurate records of the water budgets, rainfall, pan evaporation, consumptive use and 
pumping from each well source, in order to increase baseline data in regards to the island’s geomor-
phology and the sustainable yield and delineation of high level (potable) and alternative (brackish) 
sources.

Plan for the use of effluent and desalinized water within the resort.

Greater metering and monitoring of specific water uses in order to establish an island-wide pattern 
of consumption and to control incidents of unreasonable uses and leakage fro m the storage and dis-
tribution system.  
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Ordinances Pertaining to Project District I  - Manele
A detailed study of the projected water consumption patterns in the Manele Resort along with a detailed 
management scheme to reduce consumption within the resort, including the use of low-flow devices 
and offering guidelines for landscaping with salinity and drought tolerant plants and grasses.

Covenants for limits on water consumption and irrigated areas for dwelling units and restrictions on 
other uses to be included as legally binding instruments on the property owners; and a management pro-
gram established to administer and enforce the covenants.  

The applicant shall request a cooperative monitoring agreement with the USGS, through either DWS of 
CWRM to enhance data gathering and analysis for the islands water resources.

The commercial use area designated in the project district shall be deleted from the Hulopoe Bay Park 
shoreline area.

A conceptual archeological preservation interpretation plan, including buffer zones and setbacks shall 
be reviewed by the Maui County Cultural Resources Commission and the Lanai Archeology Commit-
tee, before the Phase 2 Project District approval.

All SF dwelling units shall be used only for long-term residential use.  At such time additional hotel 
units are constructed or provided within the project district, the use of MF units for short-term vacation 
use shall be discontinued.  

The applicant shall provide to the State CWRM its 28 day water usage report of potable and non-potable 
water for the Manele Project District and shall immediately inform said commission of any withdrawal 
of potable and non-potable water from the high level aquifer in excess of 70%  of the sustainable yield 
as determined by said commission for the island of Lanai.

The applicant shall defer all applications for any approvals for the development of residential units (SF/
MF) in the Puupehe Peninsula and the area east of Manele Road in the Manele Project District until the 
appropriate use of the peninsula and the area east of Manele Road is determined by the enactment of the 
pending Lanai Community Plan by the Maui County Council.

The applicant may subdivide the agricultural classified lands in the additional area of the Manele PD 
pursuant to Section 18.16.270 (large lots) and shall defer all applications for any approvals for the 
development of the Ag classified area in the Manele PD that have not yet been reclassified to urban by 
the state Land Use Commission in its decision and order dtd Oct. 24, 1994, except that infrastructural 
improvements necessary to the residential subdivision in the urbanized area, such as but not limited to, 
drainage and erosion control, sewer force main, water main and roadways, are permitted until said areas 
are reclassified to urbanized area by the state Land Use Commission pursuant to the said decision and 
order and any amendment thereof.  In the event of an amendment wherein a portion of the Ag area is 
reclassified to rural, the applicant shall be permitted to develop the newly reclassified urban area and 
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shall defer all applications for any approvals for the development of the newly reclassified rural 
area established by said amendment until said rural area is reclassified as heretofore stated in this 
condition.  

Ordinance #2743(1998) – A Bill for an Ordinance Pertaining to the PD‐L/1 Project 

District Situated at Manele, Lanai, Hawaii

Conditions: numbers 1 though 8 – same as in Ordinance #2411

No dwellings (residential units) on any kind shall be permitted within the open space designation in 
the Puupehe Peninsula.  However, structures to promote cultural resources and preserve archaeo-
logical resources, based upon resource management plan for the area developed by the Cultural 
Resources Commission and the Hui Malama Pono O Lanai, shall be permitted.

Work with the Cultural Resources Commission and the Hui Malama Pono O Lanai organization to 
limit impacts of the MF project east of Manele Road to achieve the following:

Cultural protection of archeological sites at the Manele area proper.

Creation of a buffer zone at least 200 feet between the closest building the nearest heiau.

Completion of a drainage plan prior to construction, which would include addressing the adequacy 
of the siltation basin currently used to protect the small boat harbor

Hiring of Kupuna form Lanai to monitor the project’s development during construction consistent 
with the current agreement with the Lanai Archeological Committee.

The designation of the6.6 acre site from SF to hotel use shall not increase the total number of hotel 
units within the PD in accordance with the density standards provided in the PD ordinance.
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Ordinances Pertaining to Project District I  - Manele
Current Manele PD

Land Use 
Type

Acres Max Density (units/ac) = Max 
Units

Water or Density Conditions in Ordinance

SF - 
Residential

328.8

0.8576 net units /acre
6,000 sq. ft. lot minimum
min width 60'

282

setbacks front 15, side 8, rear 10 for 
single story <7,500 sq. ft.  ; front 20 for lots 
greater than 7,500 sq. ft.; side and rear 15' 
for second story of structure.

Multi-family
55

3.34 net units / acre
min lot area 1 acre
min lot width 120'

184
front 25', side and rear 15' for one story, 
side and rear 20' for 2 story.

Commercial
5.25

0.5 acres 75' wide min.
max 60% coverage
structures min 6' setback +

+ setbacks per requirement of adjacent 
land-use, but not less than 6'

Hotel

56.6

10 units per acre
5 acres 250' wide min.
max 50% coverage

500* front 50', side 30', rear 30'
*Ordinance 2743 (1998) stipulated that 
additional 6.6 acres added to the hotel site 
should not be construed to mean that 
more hotel units were allowed.

Park
66.33

10 acres 350' wide min
max lot coverage 2%
structures min 50' setback

dedication of park required

Open Space 152.02

Golf Course

172

50 ac. 9 hole, 110 ac. 18 hole
structures min 50' setback

No potable water drawn from the high 
level aquifer to be used for irrigation of 
golf course, driving range and other 
associated landscaping.
Non-potable water from the high level 
aquifer not to exceed 0.65 MGD, 
annualized avg. basis (13, 28-day 
periods)..except as allowed by Maui 
County Council upon advice of standing 
committee on water use.

Roads 32

OTHER no more than 60% of existing woodland 
area in project area shall be cleared.  Rest 
shall remain as permanent undisturbed 
open space.  Also 95% dunes OS, 95% 
ravines, all wetlands, all bluffs - 
permanent open space
xeriscaping Aencouraged@, use of recycled 
water Aconsidered@ for irrigation purposes.
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Ordinances Pertaining to Manele Land Use - Density and Acreage

ORDINANCE

2743

1998

DENSITY*

(units per acre)  = UNITS

0 0.86 281.98

0 3.34 183.70

5
min area 0.5 ac
max lot cov 60%

0 10.00 500*

3
min 10 acs.
350' wide

0
min 50 ac 9-hole
min 110 ac 18-hole

min 2 acs.
50' setbacks

2

0

0

281.98

183.70

500*

5

e states that addition of 6.6 acres to

hall not increase total # of units

g map L-2613.  Ord also lists total ac

ough sum seems to be 836.
M
aui C

ounty W
ater U

se &
 D

evelopm
ent P

lan - L
ana‘i                        A

ppendix B
--8

ORDINANCE ORDINANCE ORDINANCE

1578 2132 2410

1986 1992 1995

DENSITY* DENSITY* DENSITY*

 = UNITS (units per acre)  = UNITS  = UNITS (units per acre)  = UNITS  = UNITS (units per acre)  = UNITS  = UNITS

SF RESIDENTIAL 137.00 2.50 342.50 121.00 2.84 343.64 379.00 0.86 325.03 328.8

MF RESIDENTIAL 18.60 4.00 74.40 18.60 4.00 74.40 30.00 3.34 100.20 55.0

COMMERCIAL 5.25
min area 0.5 ac
max lot cov 60% 5.25

min area 0.5 ac
max lot cov 60% 5.25

min area 0.5 ac
max lot cov 60% 5.2

HOTEL 50.00 10.00 500.00 50.00 10.00 500.00 50.00 10.00 500.00 56.6

PARK 66.33
min 10 acs.
350' wide 66.33

min 10 acs.
350' wide 66.33

min 10 acs.
350' wide 66.3

GOLF COURSE 0.00 201.00
min 110 ac 18-
hole 172.00

min 110 ac 18-
hole 172.0

PUBLIC 4.25
min 2 acs.
50' setbacks 4.25

min 2 acs.
50' setbacks 4.25

OPEN SPACE 113.91 89.91 133.42 152.0

ROADS 32.00 32.0

TOTALS:

Acreage 395.34 556.34 872.25 868.0

Units:

SFR 342.50 343.64 325.03

MFR 74.40 74.40 100.20

HOTEL 500.00 500.00 500.00

Increases: 161.00 315.91 -4.2

Notes: although total acreage change reflected is 161, although acreage change reflected is 315.91, * ordinanc

ord. #2133 added only 138.577 acres. ord # 2411 established zoning for 319.447 hotel site s

zoning map 2607  acres.  zoning map L26-10 land zonin

reason for discrepancy not clear. reason for discrepancy not clear. as 868, th

* for all conditions, see ordinance, units per acre only given here except where noted otherwise



Ordinances Pertaining to Project District 2 - Koele
Ordinances Pertaining to Project District 2 ‐ Koele

Ordinance #1580(1986) – A Bill for an Ordinance Relating to Standards for the Project 

District at Koele, Lanai

Slopes

12 to <15% of Slope – No more than 40 % of such are shall be developed, re-graded, or stripped of veg-
etation unless approved by the Director of Public Works

15 to <30% of slope – No more than 30 % of such are shall be developed, re-graded, or stripped of veg-
etation unless approved by the Director of Public Works

30% slope or more – No more than 15 % of such shall be developed, re-graded, or stripped of vegeta-
tion unless approved by the Director of Public Works

Wetlands 

Areas such as swamps, marshes, bogs, or other similar lands shall remain as permanent undisturbed 
open space

Woodlands 

No more than 60% of existing woodland area shall be cleared.  The remaining 40 % shall be maintained 
as permanent open space that may be enhanced by landscape planting as approved by the Planning 
Director.

Landscape Planting 

Landscape planting is to be considered as an integral element to be utilized for visual screening, shade 
definition, and environmental control.  

Required Agreements:

A Bilateral agreement requiring the applicant to develop and coordinate a training program for all 
phases of hotel operations; provided that development other than hotel development within the PD may 
proceed before the agreement has been executed and

A bilateral agreement requiring the applicant to develop and coordinate an affordable housing program 
for residents of Lanai; provided that development other than hotel development within the PD may pro-
ceed before the agreement has been executed
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Ordinance #2066(1991) – A Bill for an Ordinance Pertaining to the Use of Potable Water 

for Golf Courses

Restrictions:

Permit application shall be transmitted to Department of Water Supply for its review and recom-
mendations.  The department shall consider whether potable water will be used for irrigation and 
other non-domestic purposes.

No permits shall be approved for any new golf course if potable water is to be used for irrigation 
and other non-domestic purposes.

If the State Commission on Water Resources Management designates as water management are 
pursuant to Chapter 174C, Hawaii Revised Statutes, withdrawals or diversions shall be pursuant to 
that chapter.

This ordinance shall not be construed to prevent the use of reclaimed water for irrigation and other 
non-domestic purposes.

Ordinance #2139(1992) – A Bill for an Ordinance Amending Title 19 of the Maui County 

Code Pertaining to the PD‐L/2 Project District for Property Situated at Koele, Lanai, 

Hawaii

Irrigation

No high level ground water aquifer will be used for golf course maintenance or operation (other 
than as water for human consumption) and that all irrigation of the golf course shall be through 
alternative non-potable water sources.

Slopes

12 to <15% of Slope – No more than 40 % of such are shall be developed, re-graded, or stripped of 
vegetation unless approved by the Director of Public Works

15 to <30% of slope – No more than 30 % of such are shall be developed, re-graded, or stripped of 
vegetation unless approved by the Director of Public Works

30% slope or more – No more than 15 % of such shall be developed, re-graded, or stripped of veg-
etation unless approved by the Director of Public Works

Wetlands

Areas such as swamps, marshes, bogs, or other similar lands shall remain as permanent undisturbed 
open space
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Ordinances Pertaining to Project District 2 - Koele
Woodlands

No more than 60% of existing woodland area shall be cleared.  The remaining 40 % shall be maintained 
as permanent open space that may be enhanced by landscape planting as approved by the Planning 
Director.

Landscape Planting

Landscape planting is to be considered as an integral element to be utilized for visual screening, shade 
definition, and environmental control.  

Ordinance #2407(1995) – A Bill for an Ordinance Amending Section 19.71.090 Koele Project 

District Standards Ordinance, Maui County Code

Slopes 

12 to <15% of Slope – No more than 40 % of such are shall be developed, re-graded, or stripped of veg-
etation unless approved by the Director of Public Works

15 to <30% of slope – No more than 30 % of such are shall be developed, re-graded, or stripped of veg-
etation unless approved by the Director of Public Works

30% slope or more – No more than 15 % of such shall be developed, re-graded, or stripped of vegeta-
tion unless approved by the Director of Public Works

Plans

A tract master plan shall be provided showing the building envelope, required setbacks and preliminary 
drainage plan for each lot within the given tract and shall be reviewed and approved by the Planning 
Department during Phase III PD review.  The Planning Dept. may impose mitigative measures to ensure 
minimum subsidence and erosion on slopes exceeding 30% and on portions of the tract that are immedi-
ately adjacent to ravines.  The tract master plan may include all or any part of the given tract, however, 
Phase III approval shall only apply to that part.  Prior to the issuance of a building permit for a dwelling 
on a lot, the grading and erosion control plan for that lot shall be submitted to and approved by the 
Department of Public Works and Waste Management, which shall review the final grading plan in 
accordance with the following criteria:

Drainage

Individual lot drainage shall conform with the approved Phase III preliminary drainage plan

Erosion Control

Erosion control measures to prevent erosion and sedimentation into the adjoining natural drainage way 
during construction of the home and exterior improvements shall be specified
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A plan shall be submitted for re vegetation of all disturbed and exposed slopes.  This plan shall 
show how exposed surfaces will be planted and covered after construction to prevent erosion and 
sedimentation into the adjoining drainage way; and

The Planning Dept. may require additional information if deemed necessary to support any request 
for Phase III approval.

Wetlands 

Areas such as swamps, marshes, bogs, or other similar lands shall remain as permanent undisturbed 
open space

Woodlands 

No more than 60% of existing woodland area shall be cleared.  The remaining 40 % shall be main-
tained as permanent open space that may be enhanced by landscape planting as approved by the 
Planning Director.

Landscape Planting

Landscape planting is to be considered as an integral element to be utilized for visual screening, 
shade definition, and environmental control.  Furthermore, the use of recycled water is to be con-
sidered for irrigation purposes.

Ordinance #2514(1996) – A Bill for an Ordinance Amending Ordinance #2140 Pertaining 

to a Condition of the Establishment of Zoning (Conditional Zoning) in PD‐L/2 (Koele) 

Project District for Property Situated at Koele, Lanai, Hawaii

The Declarant shall irrigate the Koele golf course with non-potable water, as defined in Ordinance 
#2066 enacted by the County on 12/7/91 (after the golf course has been operating for 5 years as 
provided by the Planning Commission on 11/28/89), except as may otherwise be provided by the 
provisions of the Maui County Code.  Within 2 years of the effective date of this ordinance Lanai 
Company shall present to the Maui County council a report detailing:

A comprehensive plan to develop additional storage of water for Koele golf course irrigation.

The time frame within which the plan will be implemented.

Steps taken to implement the plan at the time the plan is submitted.
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Ordinances Pertaining to Project District 2 - Koele
Ordinance #2515(1996) – A Bill for an Ordinance Amending Section 19.71.055 of the Maui 

County Code, Relating to Irrigation of the Koele Golf course (Lanai Project District PD‐L/2) 

Located at Koele, Lanai, Hawaii

Irrigation

No high level ground water aquifer will be used for golf course maintenance or operation (other than as 
water for human consumption) and that all irrigation of the golf course shall be through alternative non-
potable water sources, except as may be allowed from time to time as follows:

The director of the Dept. of Public Works and Waste Management, after notification of the chairperson 
and the deputy director of the CWRM, the chair of the Maui County Council, any appropriate subcom-
mittee established under one of the Maui County Council’s standing committees to review water related 
issues on Lanai, the chair of the Lanai Planning Commission, and other state and/or county officials as 
appropriate, may authorize the use of potable ground water from the high level aquifer if the director 
finds, in writing, there is an occurrence of an unanticipated even, including but not limited to:

• Chemical contamination of a non-potable source by chemicals not approved for application to golf 
courses in accordance with the Golf Course Superintendents Association of America standards; or

• Chemical contamination of a non-potable source resulting in chemical concentrations not approved 
for golf course application by the Golf Course Superintendents Association of America, excluding 
however, naturally occurring concentrations of chemicals or minerals; or

• A water transmission line break resulting in the interruption in the delivery of non-potable water for 
golf course irrigation; or

• Failure of the pumping system used to pump non-potable water; or 

• A failure in the sewage reclamation systems which provide irrigation water for the golf course; or

• Draw-down of various lakes or reservoirs due to use of that water to fight fires or other similar emer-
gencies; or 

• Due to the failure of the main electrical power feed to facilities used to irrigate the golf course with 
non-potable water; and 

Under no circumstances shall drought be deemed in an unanticipated event, such tat a permit may be 
issued.

Prior to the director approving the use of potable high level aquifer ground water for golf course irriga-
tion, the golf course owner shall have provided to the director: 

• Materials, reports and other supporting document setting forth the facts and/or circumstances which 
gave rise to the immediate need for golf course irrigation with potable high level aquifer ground 
water;
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• A plan showing that no continuous physical connection will be made between potable and non-
potable water systems;

• The remedial plan to restore the use of non-potable water in as short a time as possible, and shall 
include manufacturing and/or shipping times of various items needed for the restoration, as 
appropriate, and shall further indicate those items will be obtained and/or shipped by the most 
expeditious means available; and

• A plan detailing how the following uses will be accommodated, including all sources from 
which water will be obtained (specifically addressing the use of existing reservoirs and lake 
water) and a watering/distribution plan, with the priority of uses as follows, such as being bases 
on a daily average of the historical record use over the prior 12 month period immediately pre-
ceding the unanticipated event:

     •     Residential/domestic consumption (excluding irrigation uses);

     •     Commercial, business, and resort consumption where potable water is necessarily 
used;

     •     Agricultural consumption; and 

     •     Irrigation (including residential and large scale uses such as golf course).  This 
part of the plan shall address the order in which the portions of the golf course 
shall cease to be watered as the situation continues.

The permit issued by the director shall:

Be issued only one time for any single unanticipated event and shall be valid for a period not to 
exceed 30 calendar days.  The director may propose a longer period to the council and the council, 
by resolution, may indicate its concurrence with the director’s determination that the permit should 
be issued for a period greater than 30 days.  If the council does not concur, the permit shall be valid 
for a period not to exceed 30 days.  The golf course owner is prohibited from applying for a new 
permit for the same unanticipated event where the original permit has expired and the remedial 
action has not been completed, and the director is prohibited from issuing any further permits for 
the same unanticipated event where the original permit has expired and the remedial action has not 
been completed; 

Require the golf course owner to submit weekly reports to the director and the council regarding 
the status of the situation, efforts made to address the situation, and the amount of potable ground 
water used for the high level aquifer for that week.  Meter readings shall be physically verified by 
the Dept of Public Works and Waste Management;

Include any condition or restrictions appropriate and reasonably related to the circumstances sur-
rounding the use of high level aquifer potable ground water and the remedial work to be done, and 
also including the authority to impose a cap on the use of such water based on the historical 
monthly average of use on non-potable water, in an amount not to exceed 250,000 gpd.
-14 Maui County Water Use & Development Plan - Lana‘i 
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A copy of the permit shall be transmitted to all persons notified pursuant to subsection D.1, above the 
same day it is issued.

Ordinance #2516(1996) – A Bill for an Ordinance Amending Title 19 of the Maui County 

Code, Pertaining to the Re‐seeding or Re‐grassing of the Golf Course Located in the PD‐L/2 

Project District for Property Situated at Koele, Lanai, Hawaii

Re‐seeding or Re‐grassing

Notwithstanding Ordinance #2066, at such time as the fairways at the golf course are to be re-seeded for 
re-grassed so as to provide the golf course with more efficient or better quality grass, the golf course 
owner may make a request of the County Council for the use of potable ground water from the high 
level aquifer in an amount up to 27,000 gpd to supplement irrigation water from alternative non-potable 
water sources, Such approval, shall be by resolution of the Council.  Such additional water may be used 
for a period not to exceed 28 days per fairway.  Only 1 fairway shall be irrigated with the additional 
water at any given time.  No more than 4 fairways shall be re-seeded or re-grassed during any calendar 
year.  Fairways shall only be re-seeded one time only under the provisions of this section.  No continu-
ous physical connection will be made between the potable and non-potable water systems.  In determin-
ing whether or not to approve the golf course owner’s request, the Council shall ensure that an adequate 
supply of water shall be available for golf course irrigation in accordance with the priority of uses as 
follows:

• Residential/domestic consumption (excluding irrigation uses);

• Commercial, business and resort consumption where potable water is necessarily used;

• Agricultural consumption; and

• Irrigation (including residential and large scale uses such as the golf course).  

If during the re-seeding or re-grassing of a fairway, an unanticipated event occurs for which a permit is 
issued pursuant to Section D above, the golf course owner may continue to use potable water for re-
seeding or re-grassing, but only to the extent that such cumulative total of potable water permitted to be 
used pursuant to Section D and this section does not exceed 250,000 gpd.

Resolution #01‐146(9/7/2001) – Approving the Use of Potable Water from the High Level 

Aquifer for Re‐seeding and Re‐grassing Koele Golf Course during September and October 

2001, Pursuant to Subsection 19.71.55(E), Maui County Code
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Conditions: Castle & Cooke Resorts, LLC shall:

• promptly file with the County Clerk a completion bond for the repair of the sewage-treatment 
plant that serves the Koele golf course;

• repair the sewage-treatment plant that serves the Koele golf course within one year of this reso-
lution’s adoption;

• submit a water-storage master plan to the Council by March 1, 2002; 

• install a separate water meter, as approved by the Department of Water Supply, prior to the use 
of potable water approved by this resolution to gauge such use; and

• allow for meter readings to be conducted and verified by two designated members of the Lanai 
Water Advisory Committee who are not employees of the Castle & Cooke Resorts, LLC or 
affiliated entities.
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Koele PD History

Year 
Ordinance/
Approval # Comment

1985 CIZ for Koele PD

Interim Urban to PD    Requirements Included
     Resource Study
     Maintenance of accurate records
        Plans for effluent use & desalinized water
       Conservation Plan
       Legally binding covenants to limit water consumption
       Cooperative aquiifer monitoring with USGS
       28 day periodic water reports
       Detailed demand study

1986 1580 Established Koele PD - 468.3 Acres

1991 2066 Prohibits the Use of Potable Water on All Golf Courses

1992 2139

Increased Koele PD from 468.3 to 618 acres
Added 332.4 acre golf course
Deleted 201.5 acres of open space

1992 Phase II PD

Requirements Prior to Phase III Approval
     Detailed monitoring plan for metering - common areas to be 
           metered seperately
     Dual system for the GC to be submitted to DWS
     Approved xeriscape plan
     Use of low flow devices

1995 2407

Amends ordinance for tract master plan requirements
Limits density of development on slopes of various grades
Use of recycled water for irrigation to be considered
No more than 60% of woodland to be cleared Cleared area shld be open space
Retain minimum of 35% of tree canopy

1996 2514

Sets conditions in which potable water may be utilized on golf course
Requires a comprehensive plan to develop additional storage for the GC
Storage plan to include time frame and implementation steps

1996 2515

High level water not to be used for irrigation except as defined
Sets triggers & requirements to allow 30 day permits for potable water use
Un--anticipated events can be part of a trigger, but it is specified that
Drought does NOT meet the criteria for un-anticipated event, 
Nor does it warrant use of the high level aquifer for GC irrigation

1996 2516

Enables GC owner to aply for up to 27,000 GPD per fairway to supplement
non potable irrigation to establish new plantings
Stipulates that only one fairway may be watered in this manner
No more than four fairways per year to be watered this way
Combined use of new fairway establishment and emergencies defined
in 2515 should not exceed a total of 250,000 GPD

2001 Res 01-146

Issues temporary permit for use of high level water for re-grassing.  Requirements:
      Bond repairs to wastewater treatment facility
      Implement repairs to WWTF within one year
      Submit water storage master plan by March of 2002
      Install separate meter to monitor use of high level water and 
          coordinate with LWAC so that LWAC members can monitor/read it
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APPENDIX   C    Public Process 
Documentation of Public Participation and Partial History of 
Community Water Committees on Lanai

03/03/89 Petition from concerned citizens on Lana`i to the State Commission on Water 
Resource Management (CWRM) to designate the aquifer as a groundwater 
management area. 

08/29/89 Public hearing held on Lana`i. CWRM staff recommended not to designate.

03/29/90 CWRM decided not to designate any of the aquifer systems on Lana`i as 
groundwater management areas.  However, in lieu of designation, the 
Commission required data monitoring, submittal of a water shortage plan, and 
annual October information status hearings.  CWRM also retained the authority 
to re-institute designation proceedings if specified conditions were met.

10/23/90 First annual public informational meeting held on Lana`i.

01/17/91 Lana`i Company Water Shortage Plan approved. (by whom? staff has not seen it.)

02/17/93 Council Chair requests stop-work at Manele golf course pursuant to violation of 
condition of county code §19.70.085 prohibiting the use of water from the high 
level aquifer for Manele golf course.

05/7/93 Council Resolution 93-42 defers enforcement of county code §19.70.085 given 
certain conditions.  Allows use of 750,000 gpd for the interim, with restrictions.  
Establishes Lana`I Water Subcommittee until 12/31/93 “to monitor the use of 
water from Lana`I’s high level aquifer.  Subcommittee has 9 members:
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1 from CWRM
1 from Lanai Planning Commission
1 Lanai Council Member
3 Lanai Company
3 Lana`ians for Sensible Growth

06/17/94 Proposed bill amending §19.70.085 to allow withdrawal of 650,000 gpd 
considered by Planning Commission.

09/22/94 Planning Director recommends a total allowance of 650,000 gpd MAN of 
13-28 day monitoring periods, to be monitored by council standing 
committee.  Recommends that subcommittee be impaneled as 
subcommittee of Human Service, Water & AG committee.  Proposed 
subcommittee composition:

3 Lanai Company
3 Lana`ians for Sensible Growth
1 Lanai Council Member
1 Lanai Planning Commission Director
Pubic Works Director
BWS Director
CWRM Representative

09/28/94 Referred to council.  Hearing deferred until 4/17/95

10/07/94 State Commission on Water Resource Management (CWRM) receives 
request from Lanaians for Sensible Growth to “reconsider its initial refusal 
to designate Lanai as a water management area in view of the serious 
disputes that have arisen over the future use of the islands’s very limited 
water resource.”

01/25/95 CWRM defers action on the petition to designate Lana`i until it can meet 
on Lana`i in October.  Requests quarterly status updates on community 
plan and Water Use & Development Plan.

05/15/95 Council Subcommittee Established (Bill #13, 1995, Committee Rpt 95-79)
Membership:

2 LSG
2 Lanai Co
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Documentation of Public Participation and Partial History of Community Water Commit-
1 Lanai Council Member
1 Lanai Planning Commission Chair
Planning Director
Public Works Director
1 LEGS - Non Voting
BWS Director - Non Voting

9/13/95 A Numerical Groundwater Model for the Island of Lana`i, Hawaii approved by 
CWRM.

10/24/95 On both these dates, CWRM defers action on petition to designate to allow 
01/10/96 more time for public and peer review of the document  A Numerical 

Groundwater Model for the Island of Lana`i Hawaii.

04/96 CWRM Establishes Lanai Water Working Group as successor of 
Subcommittee.  CWRM adopts final draft of A Numerical Groundwater Model 
for the Island of Lana`i, Hawaii  CWRM defers action on the petition to 
designate until October 1996.

06/27/96 Water Subcommittee Meeting.  Concluded that the housing projection of 
1,019 additional units by 2010 was unrealistic.  Discussion of per-unit 
allocations at Manele and Koele. Recommended 1,600 gpd per unit - with 600 
potable and 1,000 non-potable.  600 gpd for hotel. Higher than generally used 
per-unit standards and should be reviewed further.   For Koele, 1000 gpd / 
unit was questioned.  As per 1992 Draft WUDP,  dual system under 
construction for Manele.    Committee elected to add “Agricultural Reserve” as 
a line item and to discuss further with Dept. of Ag.  Discussion of Working 
Group Report / Draft WUDP policy document - using 1995 data as base year.  
Mechanism for home rule and to forge consensus on resource issues.

08/01/96 Water Subcommittee Meeting. Discussion of diversified agriculture on Lanai.    
Introduction of James Nakatani, Chair of the Board of Agriculture.  
Background: Workiing Group Report in progress based on last approved 
community plan from 1983.  With community plan overdue, other plans are 
out of sequence. 1983 Community Plan recommended that pineabple 
continue to be primary economic activity and tourism secondary.  Not 
consistent with what’s happening now.  Draft 1995 Community Plan 
recomends promotion of diversified agriculture, establishing a reserve for 
agriculture, and ensuring the long-term availability of low cost water for 
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agriculture. 14,000 acres available for diversified agriculture per 
document form Steve Snow, who was in charge of diversified agriculture 
for the company in November 1994.  At that time planned acreages were: 
12,000 ac pasture, 2,000 ac dryland forage, 5.5 acres banana, 20 acres 
papaya, 50 acres pineapple and herbs, with an estimate of 200,000 gpd 
at 96 cents per 1000 gallons.  1990 WUDP proposed 1.8 MGD for ag.  
The end of pineapple was announced in 1991.  The 1992 Draft WUDP 
proposed 1.5 MGD for diversified ag.  At that time, the Dept of Ag had 
proposed the creationof a 100 acre agricultural park to use 500,000 gpd. 
The  water task force at the time recommended increasing that set-aside 
to 1.5 MGD, although the company was initially in disagreement, 
recommending an Ag reserve of 1.0 MGD.  Issue still under discussion for 
Working Group Report.  DOA has as yet received no proposals for Ag 
park. Will develop only if there is community interest. Suggests focus on 
high-value niche crops. Waiahole consumptive use about 3,500 gp acre.   
More discussion on development proposals, criteria, projections and 
analysis, 1995 demand data and plans for Working Group Report.  Lana‘i 
Co. suggested 2% per year growth projection as more realistic than 
Community Plan.  Committee to consider. Roy Hardy summary: 9 MGD 
recharge, 6 MGD sustainable yield, 4.3 MGD 13-MAV limit for designation 
proceedings, 3.6 13-MAV trigger for deepening wells, declining water 
levels to 50% also trigger for CWRM action.  Company reports working on 
watershed plan as recommended previously. Conservation - largest 
potential savings in Manele PD area. Hotel water features, landscaping, 
leak detection, improved monitoring, promotion of conservation. 
Committee to discuss timelines for demand. 

08/29/06 Water Subcommittee Meeting.  Discussed alternate projections of water 
demand for residential, agricultural and other sectors. Discussion on 
alternative startegies, supply and demand side management, public 
participation, etc. 

9/26/96 Water Subcommittee Meeting.  Reviewed allocations proposal for 
Working Group Report.  More discussion on  alternative strategies, 
demand-side and supply-side management, conservation, watershed 
protection, governance and public participation. 

10/18/96 CWRM Public Informational Meeting on Lana‘i. Commission votes to 
proceed with designation process based upon the prospect of serious 
disputes. Instructs Lana‘i Water Company and Workiing Group to prepare 
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a Working Group Final Report, prepare a schedule nd procedure or adoption, 
and identify any differences between teh consensus report and the company’s 
findings in their Water Resources Management Plan, and to attend the public 
hearing in February. 

10/31/96 Letter from Lanai Subcommittee Chair, requesting to extend subcommittee to 
02/97

11/29/96 First Draft Subcommittee / Working Group Report - Working Draft and Policy 
Core of WUDP Update.

12/17/96 Water Subcommittee / Working Group Meeting. Discussion - Nov 96 Draft 
Report was submitted to CWRM in lieu of a final report.   Discussion centered 
on comments and review of draft.   Also discussed Ordinance 2408, Bill 13 
1995 - the ordinance allowing withdrawal of 650,000 gpd from high levvel 
aquifer and Council Resolution 93-42 clarification of high level water and 
conditions for withdraawal of high level water for Manele Golf Course, dated 
May 7, 1993.

12/31/96 Council Subcommittee dissolved - continued under CWRM as Lanai Working 
Group until 02/97

01/21/97 BWS moves that Lanai Water Use & Development Plan is part of County 
Water Use & Development Plan, and properly handled by Board.  At the 
request of the Water Working Group, BWS moves to continue working with 
the Lanai Committee/Working Group until completion of the Water Use and 
Development Plan.

01/28/97 Board communicates its decision to the Lanai Working Group in a letter from 
the Director, that the Lanai Working Group shall continue as an advisory 
committee to the Board for the Development of the Lanai Water Use and 
Development Plan, that the working group will not sunset until the entire 
Water Use and Development Plan is finalized and approved, (even though 
that would be substantially later than completion of the Lanai chapter), that 
the Board may also be willing to continue to staff an on-going group, but 
wanted further clarification from the committee as to the purpose, function and 
role of this group.
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02/10/97 Lanai Water Working Group Meeting - Final Report of the Lana`i Water 
Working Group, also known as the 1997 Draft Water Use & Development 
Plan, is completed and adopted by the Lana‘i Water Working Group.  
Although this was the last meeting of the LWG under the auspices of the 
State Commission on Water Resources Management, the Department of 
Water Supply continued to work with this group until the Lana`i Water 
Advisory Committee could be established.  At this point, LWG begins 
being referred to as LWG/LWAC. Discusson at the meeting also focused 
on distribution, implementation and next steps.  Notes that at this point 
the update to the Community Plan is still awaiting review and adoption by 
the County Council.

02/18/97 CWRM hearing on designation of Lana‘i. Elects not to designate subject 
primarily to continuing efforts to systematize community involvement, 
continuing efforts to protect the watershed,  remaining within the 
previously established triggers : pumpage less then  4.3 MGD, water level 
declines not exceeding 50% and wells within approved operational 
guidelines, continued efforts to conserve.

04/15/97 Board approves Director’s report 97-21, resolves again to continue to 
work with community advisory committees for the completion of the Water 
Use and Development Plan, and adds to this a resolution to develop and 
propose to Council an ordinance to County Code §2.88A pertaining to the 
Water Use and Development Plan, to be submitted upon completion of 
the WUDP update, and including provision for ongoing community 
participation in water use and development planning. Board also 
approves contract with M&E for update of Water Use & Development 
Plan.  Committee now referred to as LWG/LWAC. 

04/30/97 LWG/LWAC Meeting.  Discussion of Board decision, and proposed Lana`i 
Company Stewardship Plan. Decides to hold skybridge conference to 
obtain expert advice on management and protection of the watershed.  
Committee also agrees that additional capital proposals are needed prior 
to finalization of the WUDP.

05/20/97 Board received an ordinance proposal, after some discussion, it seemed 
that Board was more inclined to establish committee by rule than by 
ordinance.  Instructed staff to discuss this idea with committee, and to 
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draft rule, but deferred further discussion and action to August Tech&Planning 
Committee meeting.  Director’s Report 97-36.

06/03/97 Pursuant to committee request, Deputy Director of DOFAW Mike Buck 
assigns Bob Hobdy to represent the DOFAW as resource person for the 
Lana`i Water Advisory Committee.

06/09/97 LWG/LWAC continues discussion of establishment of Lana`i Water Advisory 
Committee.  Also discusses company’s proposed operational guidelines.  
Agrees to approve them, and recommends that these be placed in the WUDP 
and function as mandatory limits. Additional items desired by the committee in 
the WUDP update as discussed include a capital plan for source 
development, updated implementation matrix, updated community plan 
analysis and better system schematics and information.

08/26/97& 
09/16/97 Rule drafted but not placed on Board agenda.

10/21/97 Board discussed proposal for a rule and determined that a resolution was a 
more appropriate vehicle for establishing on-going committee.  Instructed staff 
to discuss resolution with committee and draft resolution. 

11/18/97 & Resolution drafted but not placed on Board agenda.  However, testimony 
12/9/97 received from  members of Lanai Water Advisory Committee that 

establishment of on-going  committee is very important to community
members and that before deciding on whether to use a rule or a resolution, 
committee members would appreciate written guidance from corporation 
council as to what the legal implications would be for such a group were it 
established by resolution vs. rule.

12/15/97 Letter from Corporation Counsel regarding differences in establishing Lanai 
Water Advisory Committee by rule vs. by resolution.  Paraphrasing:  “ A Board 
resolution may be adopted or changed by the Board at any time with proper 
notice, is non-binding and does not have the force & effect of law......A Board 
rule, on the other hand, can only be adopted and changed by going through 
the rule making process as set forth in HRS Chapter 91.  When adopted it is 
legally binding and has the force and effect of law......”
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12/17/97 LWG/LWAC Meeting.  Committee reviews letter from Corporation 
Counsel.  Staff reports Board  instructions to sound committee out on 
whether a resolution would be acceptable rather than a rule, and relayed 
information from Board that if necessary a skybridge meeting would be 
considered.  Committee voted for skybridge and more discussion with 
Board.  Resolution wording also discussed. Status of Lana`i Co. 
stewardship plan proposal - not funded.

02/17/98 Staff requests permission to schedule skybridge meeting for Board to 
discuss issues with Lanai Committee re: rule vs. resolution.  Board moves 
that “Lanai Committee to  submit a letter to the Board stating exactly what 
they want to discuss with them.  Matter will be placed back on the agenda 
once the letter is received.”

02/25/98 LWG/LWAC Meeting.  Decision of Board discussed with Lanai Working 
Group/Future Lana`i Water Advisory Committee.  Group votes that 
preference is still to be established by rule over resolution.  Rather than 
press for skybridge meeting, decides to reiterate preference for rule and 
send request to be established by rule.

03/10/98 Letter from Lanai Water Working Group confirming request to have a rule 
established by BWS pertaining to the establishment of A Lanai Water 
Advisory Committee.  Committee’s preference is to be established by 
rule, because (paraphrasing): resolution can be changed at any time and 
does not have force and effect of law, whereas rule has force and effect of 
law and can only be undone through the rule making process.

05/09/98 Skybridge meeting held to discuss protection of Lanaihale watershed.  
Most important item according to all experts was to construct fence and 
eliminate feral ungulates in key recharge areas.  Hunting to be maintained 
outside the fence.

06/29/98 LWG/LWAC Meeting.  Committee reviews minutes of skybridge and 
suggestions for watershed.  Begins discussion of possible fence 
alignment proposals. Determines that broader community involvement is 
needed in fencing decisions.
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08/07/98 LWG/LWAC meeting. Attendance list but no minutes.  Given date, discussion 
topics were probably establishment of water advisory committee and fence 
options.

10/29/98 LWG/LWAC Meeting. Discussed Planning Department projections and other 
community plan items as they related to the WUDP update.  Planning Dept. 
estimated that 1,019 new housing units would be needed to accommodate a 
projected population of 4,968 over the next 20 years.  Committee members 
agreed that this seemed a bit high, and did not recommend growing at this 
pace.  (Although per-unit analysis is about 600,000 gallon increase - total 
build-out would reflect more), and recommended lower values.  Also 
discussed objectives noted in the plan.
Objective: Ensure long term availability of low cost water for agricultural 

purposes
Objective: Establish and reserve a minimum water allocaiton for 

diversified agriculture consistent with the WUDP
LWG/LWAC elected to combine set-asides for DHHL and Ag to one 
large reserve of 1.5 MGD
LWG/LWAC noted the need to re-visit needs for Ag Park, Community 
Gardens, HHL, Horse Paddock and other potential agricultural efforts.

Objective: Protect, preserve, restore and enhance Lana`i’s existing 
potential recharge areas.

Objective: Forest Management
LWG/LWAC re-confirmed its decision to include a watershed 
protection chapter in the WUDP update.

Objective: Prohibit the use of the high level aquifer water for golf course 
irrigation, consistent with the WUDP

Objective: Use recycled and brackish water for irrigation
LWG/LWAC deterimined that there was a need for improved inventory 
of irrigated acreage and that sources and destinations of irrigation 
water should be better delineated for the WUDP.  Company to provide 
improved information.
LWG/LWAC made the caveat that the CP should be clarified on 
prohibiting the use of brackish water and limiting the use of reclaimed 
water over fresh potable aquifers. Brackish and reclaimed water best 
considered for Manele Harbor, Kamalapau, other down-gradient 
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areas where possible.
Objective: Comprehensive planning and management of water 

resoruces consistent with the WUDP.
LWG/LWAC elected to re-visit allocations for agricultural park, 
HHL, lands designated for affordable housing, community 
gardens & Lana`i Horse Owner Associations Paddock to insure 
that these needs are met.

Objective: Develop alternate sources, xeriscape landscaping, and 
strict conservation enforcement, especially for Manele 
Project District area.

LWG/LWAC suggested that alternate sources be considered in 
the WUDP update, and that the company include these in its 
capital proposals.

Objective: Develop and utilize a hydrologic model
LWG/LWAC suggested that data for this model might need 
updating, especially relating to fog drip.

12/04/98 LWG/LWAC discussed LWAC membership and preparations for 
presentation of fence discussion to community.

12/21/98 Lana`i Community Plan update adopted.

01/21/99 First public presentation and informational meeting regarding fence 
proposal held at Public Library.

03/16/99 Lana`i Water Advisory Committee Established - from here on committee 
is referred to as LWAC.

11/19/99 LWAC meets - discusses committee objectives and priorities for WUDP, 
voting, rules of conduct, agendas, handling of disagreements, rotating 
chair, etc.  Also discussed biodiversity committee and possible formation 
of partnership to work together for watershed protection, lobbying for 
fence and other protective funding etc.

01/28/00 LWAC meeting.  No minutes.   “Rehearsal” / review by LWAC of draft 
presentation for “fence summit”, large, jointly-sponsored public meeting to 
be held on fence options.
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02/00 State Commission on Water Resource Management approves Framework for 
Updating the Hawaii Water Plan - guidelines on WUDP update.

03/??/00 LWAC discussed watershed management, pumpage report and monitoring & 
reporting. Certain areas in the reports need clarification. Committee members 
also discussed regularity of reports.

04/11/00 LWAC Meeting / “Fence Summit” - jointly sponsored meeting (LWAC, 
biodiversity committee, & company) and company-catered event / meeting to 
discuss options for fencing the Hale.  Afternoon and evening meetings.  In 
afternoon, Manele Spa permit was main topic of discussion.  Also discussed 
Miki Basin, watershed status and periodic water reports. Evening meeting 
included dinner and presentation on fence proposals to more than 50 
community members.

05/26/00 LWAC Meeting.  Company presentation on Terraces at Manele project.  
Maximum allocation for Manele Project overall remains 1.03, regardless of 
changes to sub-components of that project. .  Difficult to separate actual PD 
use in water reports.  Company proposes planning and allocation deduction 
estimates of 400 GPD potable and 400 GPD non-potable for irrigation, based 
on irrigation calculations of company consultant.  Committee concerns 
whether estimated estimates are consistent with empirical data for the area. 
Asked DWS staff to obtain empirical data for similar elevation and climate 
regions on Maui.  Committee also wanted requirement that brackish or 
reclaimed water be used for irrigation and other non-potable uses, and asked 
that company provide better documentation of reasons for potable and non-
potable estimates.  Committee also noted that prohibition on pools should 
have been included in CC&Rs for the luxury homes.   More discussion on 
pumpage reports, watershed status, possible funding sources.  More in-depth 
introduction of biodiversity committee and LWAC - discussions of jointly 
sponsored “fence summit meeting” , common goals and of possible formation 
of “Forest and Watershed Partnership”.  Draft of watershed chapter handed 
out to committee members.  Also handed out State adopted - Framework for 
Updating the Hawaii Water Plan, which was approved by the State 
Commission on Water Resource Management in February, 2000.
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09/22/2000 LWAC Meeting.  Review of draft response on Manele Terraces based on 
previous meeting.  Presentation on overall Manele Project District status 
by company. Company consultants explained water use and irrigation 
calculations.  Proposal was still 400 GPD potable and 400 GPD non-
potable for MF units. Nothing in CC&Rs of units sold to date indicates any 
restrictions on water use.  Each unit will have two potable hose bibbs.  
Committee recommended that approval re-iterate 1.03 total limit on 
Manele PD, set allocation of 400 GPD potable and 400 GPD non-potable 
water, include these quantities in the CC&Rs for the project - specifically 
wording the covenant to indicate that potable water use not exceed 400 
gpd, the applicant shold be requied to utilize reclaimed and or brackish 
water for irrigation to the fullest extent possible, and the applicant should 
implement conservation measures including limits to turf and use of 
appropriate plants, rain-shutoff devices, regular maintenance, low flow 
fixtures, etc. DWS staff handed out table on PD densities, units and other 
conditions of the PD, as well as the empirical data on similar areas in 
Maui requested at prior meeting.  Discussion of re-grassing/re-seeding of 
Koele GC - result was to recommend filing of the application since rainfall 
had increased and the question could always be re-opened when 
necessary.  Discussion on grant funding applications for watershed.  
Pumpage report discussed. Committee member Hokama requested that 
bulkhead pressure readings at Shaft 3 be included in the reports again.   
Committee member McOmber requestee an independent non-company 
entity monitor water levels, chlorides and pumpage.  Discussion on status 
of aquifers and on impacts if water levels should fall. Consultant Dr. 
Kumagai noted that existing infrastructure not appropriate to deliver 6 
MGD and that it should not exceed 3.52 MGD with the current 
configuration of withdrawals. Also that hydrologists in the past had 
estimated practical yields more conservatively in past (3.5 Anderson; 4.3 
Takasaki).

01/18/2001 Joint CWRM Public Informational Meeting with LWAC meeting.  Aquifer 
status report from CWRM & discussion served as annual Public 
Informational meeting.  Also discussed WUDP - Committee wants to 
include conditions of approvals section.  Staff asked for more data on 
system infrastructure and conservation measures from company. 
Committee discussed additional monitoring and reporting requested: 
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Monitoring 
• drive exposed pipelines monthly
• leak detection on old pipes at least once per year
• meter testing sizing and replacement
Reporting
• tank and reservoir levels and pumpage from large storage
• source to use reporting of water - especially better break down of irrigation 
water use
• status of system - liners, leaks, broken/repaired pumps, etc.
Committee discussed difficulty of including financial plan without company 
data - but that need to consider realistic factors in capital or other proposals. 
Need to consider do-ability.  DWS staff requested PUC submittal from 
company.  Later received two pages from company staff.  Had someone copy 
additional info at PUC.
Discussion of brackish wells in high level aquifer that could freshen, and 
company’s inability to use those if that occurred.
Discussion of new source development vs. demand. Committee set policy 
that additional distribution of withdrawals be  required by 3.2 MGD total 
pumpage.  
Discussion of possible conservation measures - 
• Cover large storage such as 10 MG Koele and 15 MG Manele holding 
ponds? 
• Landscape retrofit at projects to save more water. 
• Upgrade irrigation systems to include rain-shutoffs, soil-moisture sensors, 
etc.  
• Need for systematic, reportable maintenance program discussed. 
Implementation matrix needs rework w/ tracking items for each measure. 
Future Mtg.

05/31/01 LWAC Meeting. Company gave powerpoint presentation on re-seeding and 
re-grassing of fairways at Koele GC.  Requested LWAC support for requets to 
use high level aquifer for this project and amendment to ordinance to allow it.  
Customers dissatisfied with status of GC.  Committee did not vote.  Staff 
distributed data, referred to in minutes of subsequent meeting.  Update that 
Stewardship plan as revised had been approved for funding. 
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07/26/01 LWAC Meeting. Discussed proposed ordinance amendment regarding 
irrigation of Koele and re-seeding re-grassing efforts. Flouridation also 
discussed. Questions on periodic water report.  Committee still not happy 
with monitoring and reporting.

09/25/01 LWAC Meeting.  Presentations by Lana`i Company hydrologists on use of 
water from the high level aquifer for Koele Golf Course. Reviewed 
updated implementation matrix. More discussion on pumpage report.

10/10/01 Meeting of LWAC, Biodiversity committee, and other future Lana`i Forest 
& Watershed Partnership members to prepare for MOU signing.

10/11/01 Formal signing of the Lana`i Forest and Watershed Partnership 
Memorandum of Understanding.  Celebration.

10/26/01 LWAC Meeting / CWRM Annual Public Informational update.  Handouts 
were provided but chair did not call on CWRM staff to speak.  DWS staff 
passed out to committee members for review, ahupuaa map, community 
plan map, wellhead protection area maps, draft map of Lana`i systems - 
needs further input and information from company, graph of 50 years 
pumpage on Lana`i, minutes of 01/18/01 meeting, proposed 
implementation matrix edits, draft community plan consistency section, 
chronology of water, biodiversity and land use on Lana`i, reclaimed water 
production graphs and tables, draft section on conditions of approvals, 
minutes of May meeting.  Committee discussed findings of TDEM studies 
by Blackhawk GeoSciences.  No additional water identified. Committee 
discussed “borrowing” from potable allocation until additional reclaimed 
water is available.  Opted against it on the theory that it would be hard to 
actually replace the water once used - that once allowed,  it would 
probably continue until there were other new potable uses proposed for 
the same water...thereby hastening the pace of the use. Corp counsel 
indicated that e-mail is acceptable method of notification for LWAC 
meetings.  However, committee wished to continue to have agendas 
posted. Committee noted that meeting needs to be scheduled to discuss 
systematic changes to periodic reporting.   Discussed WUDP status and 
data needs. Some of the items passed out for discussion today had been 
passed out previously (in May), and still needed committee review,  
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discussion & input. Also needed is better data on company systems and 
consumption by class and area, GIS layer from Planning for community plan 
still not finalized, and capital proposals/costs of operations still not provided 
by company.

12/07/01 Presentations by Dr. Aly El Kadi and Robert Whittier on research for wellhead 
protection section.   Modeling, model parameters and purpose discussed.  
Discussion of request to utilize high level aquifer for Koele Golf Course 
irrigation.  Committee not yet ready to vote.  Discussion again re-iterating 
need for group review of certain draft elements as well as for additional data 
under the guidelines.  Demand and capital planning data not adequate.

02/20/02 Discussion on proposal to use high level water to irrigate the Koele golf 
course and proposed amendment to Koele PD to enable that. DWS staff 
passed out Allocation references, implementation matrix and community plan 
consistency section passed out for discussion, list of all wells, tunnels and 
shafts on Lana`i, and conservation materials prepared in Tagalog language. 
Company passed out proposed revisions to allocation table and SMART plan 
for Koele GC management.  Issues raised included condition of aquifer, 
effects of drought, relation of forest condition, existing ordinance, agreements 
and past representations, maintenance issues and island economics.  
Conditions of approval if the request were granted were discussed. LWAC 
was unable to reach consensus.  A summary of the discussion and both sides 
to be presented to the Planning Commission.   Committee reviewed 
implementation matrix section of WUDP.

08/01/02 Scheduled workshop between LWAC and Lana`i Planning Commission on 
Koele PD, status of aquifers, WUDP, etc. - cancelled?

09/27/02 LWAC Meeting. DWS staff passed out updated project-based demand 
anaylsis tables, and updated population projections based on SMS data for 
review. Also updated demand regressions,  well pumpage,chlorides and 
water levels and reclaimed water use graphs.  Committee agreed not to make 
any further changes to allocations other than those agreed upon in previous 
meetings. Suggested 5 year incremental demand projections required under 
Framework for Updating the Hawaii Water Plan be done proportionally. Did 
not review project build-out analysis passed out. Also did not comment on 
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draft pump facilities inventory provided by company. Discussed problems 
with periodic water reports. Agreed to put 3.5 as the trigger for distribution 
of withdrawal projects.  Not clear whether group realized they had 
previously set 3.2. at 01/18/01 meeting.   In any case - discussed that 
design for distribution of withdrawal projects to commence at 3 MGD, to 
be sure it is accomplished in timely fashion.

10/??/02 Rescheduled  Workshop between LWAC and Lana`i Planning 
Commission on Koele PD, status of aquifers, WUDP, etc (need to verify 
which date this actually occurred).

02/27/03 Passed out draft wellhead protection ordinance for committee review. 
Discussion on pumpage report design and on wells 1, 9 and 14.

08/01/03 Ground rules reviewed.  Committee to meet independently. Agreed to 
rotating facilitation with Chair to handle agendas.  Minutes to rotate as 
well. DWS staff not present. C&CR presented system status handout and 
indicated that three new master meters would be installed at Manele, one 
for residential and two for golf course use. Indicated that once well 14 was 
up, they planned to pull and repair well 1.  Noted that new plans were in 
progress for storage upgrade at Koele, and that bids had been obtained 
for floating covers for the 10 & 15 MG reservoirs.  Discussed using two 
rather than four holding ponds at the auxilliary wastewater treatment 
plant, and converting the other two to storage. 

09/05/03 ?

12/  /03 ? Minutes of Jan meeting include review of Dec minutes, but missing. 

01/09/04 LWAC Meeting.  Low attendance.  Discussed primarily system issues and 
periodic water report.  Reservoirs full, Wells 9 & 14 awaiting repairs. RM 
Towill consultants to work on periodic water report.  Fence material for 
hale fences beginning to arrrive. 

02/13/04 LWAC Meeting.  RM Towill working on supply and demand data.  not yet 
finalized. Collins Lam recently assigned to run water company.  
Anticiapates well 14 pump to be re-installed the following week. 
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Determined that tying together the lakes at the Experience at Koele would not 
be cost effective.  Discussion 20 MG storage pond for overflow and drainage.  
SCADA budget allocation increased.  Will work on standardizing and 
calibrating to improve data.  In the development arena, Manele spa and keiki 
center to be set aside in favor of a “well being” center. 

03/05/04 Reviewed procedures of committee. Committee wants work to date submitted 
to CWRM as working document to be continually under updated.  Staff points 
out missing elements, including certain requested demand data from 
company, better capital plan enunciation, certain policy questions. Discussion 
on revised long term build-out demand proposal from company, still in draft. 
Discussed system status and ongoing projects. DWS staff repeated request 
for assistance with completion of meter map that DWS had started for 
company.  Discussed how this map was put together, and gaps in data.

4/2/2004

05/07/04 No minutes

07/14/04 LWAC Meeting. Discussed revised demand criteria and project analysis 
proposals from Castle & Cooke Resorts.  DWS staff reviewed changes in 
assumptions reflected in these proposals.  1997 WGR allocation tables as 
amended by subsequent minutes to be included in WUDP as well as 
regressions and other projections, including revised demand proposals.  
Framework for Updating the Hawaii Water Plan, as well as earlier contracts 
stipulate that multiple demand forecasts be considered.  LWAC will ultimately 
need to select allocations as policy matter, and may consider any or all of the 
demand forecasts.

08/04 LWAC Meeting.  First Draft handed out to committee

09/20/04 LWAC Meeting.  Review first draft.  Various suggestions for content, format 
and clarification.

02/25/05 LWAC Meeting.  Discussedpublic notification and minutes. Need protocol.  
Lanai Water Company working on verifying and calibrating its meters.  All 
accuratre so far except for the one on Well 4.  Plan to change meter. Also 
working on some safety improvements for Well 2 / Shaft 3.   Well 14 having 
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some startup problems.  Residential meter beteween the 15 MG reservoir 
and Manele Project District installed and operational. Golf Course meter 
installation pending.  Periodic water report discussed. new meters and 
SCADA should improve some previous inaccuracies.   Collins Lam to 
leave Lanai Water Co. after April 05.  Committee disappointed as he 
seemed to work well with them.  Phase I of fence complete. Phase II 
pending, will be more expensive and slower due to steeper terrain.  LWAC 
made request to Corporation Counsel after January Meeting to clarify 
ordinance 2408.  Awaiting word. 

07/28/05 LWAC Meeting. Discussed system status leaks and water loss.  Breaker 
tanks project to start soon. Request for proposal for 2 MG tank has been 
issued. Initial SCADA field work complete.  Constructin 11 buildings with 
48 units on 10th and Lanai Ave.  Contract issued for water hyacinth 
removal. 

10/25/05 LWAC Meetiing.  Low attendance.  Discussed need for Fog Drip study, 
establishing ordinance, and how to use the WUDP.  Should be reference 
for applicatons, determine if application conforms to the plan, if not 
discuss revisions either to plan or project prior to approvals. Amendments 
to WUDP to be reviewed by LWAC.

11/22/05  LWAC Meeting.  More discussion on how to use WUDP, revisited goals of 
plan, discussion on various tables within draft.

1/26/06 LWAC Meeting.  Discussed the use of R-1 water on the Golf Course at 
Koele, Draft ordinance to establish LWAC by ordinance, periodic water 
resport, letter from C&CR attorney on WUDP and allocations. C&CR 
proposed to use potable water on the golf course.  DWS staff agreed that 
potable water over a wellhead protection area would be a nice idea, and 
suggested trade-off of equivalent amount of potable water to non-potable 
water elsewhere in same system area but outside wellhead protection 
area.  C&CR proposes trading off for more reclaimed water use in 
Manele.  Committee members do not agree.  DWS staff would agree if 
trade-off were in area with same mix of potable sources, such as irrigated 
area immediately makai of Lanai City and surrounds.  LSG points out that 
company has made agreement not to use potable water on Koele GC. 
Committee concludes that this should not be proposed to council without 
further discussion within committee.  Company opposes ordinance to 
establish LWAC.   Other committee members recall that C&CR initially 
expressed support for the idea and voted for it.  C&CR does not want to 
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be held to that, nor does it want this incuded in the WUDP.  Discussion on 
periodic report.  Committee members have questions on the discrepancies 
between pumpage at wells 1, 9 and 14 vs. use from the potable reservoir. 
C&CR says this is natural evaporative loss. Committee expresses concern 
that it is too much. Discussion on C&CR letter opposing plan. C&CR wrote 
long letter with many items, including opposition to elements of plan, various 
policies and statements within plan, and some corrections.  Committee points 
out that C&CR representatives were present for and voted in concurrence on 
all elements of plan, including ordinance proposal.  C&CR wants to know if 
entire plan becomes ordinance, or what becomes ordinance. Committee 
points to implementation matrix and policy section.  Segways into primary 
concern of C&CR which all agree is allocation table.  Committee agrees 
unanimously to work together to re-visit allocation table. Discussion on 
allocation - need agreement on unit factors, C&CR updated proposal not 
based on system standards, but has some empirical basis.  Needs further 
review.  Need better breakdown of existing and proposed uses.  Need to 
spacify allocation to project and to system area. Need explicit allocation for ag 
park. Need individual information per project distrct. 

02/06/06 LWAC Meeting. Discussed agricultural allocation. Brackish wter for residential 
landscape irrigation at MPD,  Project analysis tables in Chapter 4, per unit 
consumption, consucmption classes. Also posting for new at-large member.

4/06/06 LWAC Meeting. Discussed pubic notice, project build out proposal from 
C&CR and analysis, allocation table and C&CR attorney correspondence. 
Also discussed data still missing to enable assignment of location and 
subdistrict for each meter. Value of disaggregated data in system analysis, 
conservation planning, etc.  Corp Counsel memo indicates tthat sunshine law 
notification not requried, but does recommend good public notification. DWS 
points out that since it is no longer creating agendas or schedule it would be 
better to have someone else do the posting. However, agrees that public 
notice is important. Chair will post notice at post office and committee member 
volunteers to inform Lana‘i councilmember’s office. DWS to prepare ad for 
Lana‘i Times to recruit new at-large member.  Allocation table - proposals 
should be broken down to indicate 5, 10, 15, 20, 25, 30 year anticipated build-
out levels.  Committee wants triggers defined for when “alternate water 
source” is requried - so that it can be clear with glance at final allocation table.  
Discussion of “alternative” water sources, increased wastewater use, 
desalinaization, run-off, conservation.  DWS points out that table 6-2 weighs 
the cost benefits of some demand and supply side options, while desalt is 
found in 6-1.  Increased wastewater use option not costed as “source” - 
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existing plants large enough to accommodate additional flow , but it may 
still be good to add.  Discussion of C&CR attorney letter - Committee 
members express that it goes against the spirit of working with the group 
to vote one way in a meeting, and then have subsequent representation 
for the same entity raise these concerns outside the group to a higher 
body.  Lack of continuity in C&CR representation and views is a problem.  
CWRM reports that fog drip study should begin in late summer of 06.

5/05/06 LWAC Meeting.  Reviewed updated demand chapter and policy chapter 
allocation table. C&CR requests provision to be able to maneuver within a 
project district allocation, provided that the total remains same.  
Committee concurs in principple with hte caveat that such allocations be 
discussed at an LWAC meeting before being finalized. Vote will come 
when table and associated text are finalized.  Discussed 650,000 gallon 
limit on the use of wells 1, 9 and 14.  LSG still interprets this as applying to 
all use of high level water for Manele. C&CR interprets it as applying only 
to the Golf Course.  Discussed results on the Well 6 oil sheen. C&CR 
reports that  water is safe.   Regarding ag reserve, given low sustainable 
yield, should some additional reserve be set aside to protect aquifer in 
event of uncertainty ?  Committee members note that chlorides in well 1 
seem to be decreasing. If this goes fresh, will impact irrigation source for 
Manele PD.  Water levels dropping. Trees on Hale dying.  C&CR doesn’t 
think additional reserve is needed.  Gradual development, slow 
development, ag reserve & gradually increasing conservation are 
adequate.  In future de-salt may prove cost effective.

7/  /06 LWAC Meeting.  Discussed ordinance establishing LWAC, demand 
analysis tables and company plans.  Company now opposing ordinance.  
Other committee members want review vis a vis WUDP prior to Planning 
Commission decisions. Want to be sure Planning Commission receives 
their comments on water issues.  C&CR does not want another layer of 
bureaucracy or added review time.   C&CR confirmed that it had not yet 
given DWS staff its final table 4-21 (company’s proposal), so staff 
therefore could not complete analysis and comparison.  C&CR is 
revisiting its MF and SF plans for Manele. Considering Increasing MF and 
decreasing SF. 

8/11/06

9/08/06
-20 Maui County Water Use & Development Plan - Lana‘i 



Documentation of Public Participation and Partial History of Community Water Commit-
10/20/06

11/16/06 LWAC Meeting.  DWS staff has C&CR final proposal.  To make “straw man” 
revised allocation table using 10, 15, 20, 15, 30 year and build-out.

1/18/07 LWAC Meeting.  Two “straw man” allocation tables presented. One based on 
project build-outs proposed by C&CR with some adjustments based on 
committee discussions, the other based on econometric forecast numbers - 
for comparison.  Discussed.  Some areas in table need clarification. 

2/15/07 LWAC Meeting. DWS staff out.  Discussed tables, Chair presented alternate 
format.  No votes taken.

4/19/07 LWAC Meeting.  Discussed C&CR objection to moving WUDP meetings 
forward pending results of LUC proceding.  Committee members reiterated 
that it went against spirit of collaboration to present legal challenges rather 
than raising and discussing concerns in the group. Given disparate positions, 
difficult to progress. Nevertheless, discussed allocation table. DWS staff 
wanted some changes to revised allocation table format, to facilitate internal 
data review - consistent breakdowns by system and region. More work 
needed to resolve discrepancies between the three tables. DWS noted that 
assumption for straw-man tables was that build-out would be beyond 2030, 
but C&CR stated that it intended to build-out by 2027, although this would not 
be consistent with forecasts.

5/17/07 LWAC Meeting.  Discussed membership.  Voted to appoint a fourth “alternate” 
at-large member, to be invited to all meetings and to vote in the even that one 
of the other at-large members are absent. Discussed Challenge at Manele.  
Discussed fog-drip study. Dr. Juvick collecting data at eight stations on the 
Hale.  At 6 months of a 2 years study. Progress report scheduled at 12 
months. Committee requested C&CR to bring map of Hale showing fog drip 
stations. Discussed Groundwater study. Tom Nance will formulate parameters 
for updated model, scope to be reviewed by CWRM and implemented by 
Howard Endo. Time table of fog drip study may be such that updated data 
won’t get into model update.  Model itself won’t change sustainable yield 
estimates, but may provide info on when additional measures might be 
needed to accommodate various pumping scenarios. Discussed Periodic 
Water Report. Committee members would like effluent / influent to auxilliary 
plant included in report. Committee would like monthly vs. 28 day reporting. 
Need to check with corp counsel re: reporting period under 19.70.085.  
Discussed period of inconsistent measurement in PWR. Discussed Water 
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Use & Development Plan.  CWRM staff noted that capital plan should be 
further fleshed out for WUDP. Committee suggested consideration of 
lining reservoirs.  County staff discussed exchange in which reclaimed 
water would be used for irrigation rather than potable water somewhere 
outside high level aquifer, enough to enable use of potable water on 
Koele GC where potable water underlies.   Discussed table 5-1.  Went 
from 9 to 13 categories on table and discussed adding subtotals by 
system area, type of water and pumped vs. other.  Discussed controversy 
over ordinance 2408.  CWRM staff asked for Unit Quantity Analysis of 
assumptions used to determine allocations in C&CR proposal, others.  
Discussed buildout analysis of C&CR proposal.  Discrepancy between 
proposal and existing project entitlement in that proposal lists fewer units. 
Either PD should be amended to allow fewer units, or analysis should 
include all units.   First Cut Pace of Resource Use policy proposed by 
committee member.  2010 3.5, 2015 4.0, 2020 4.5, 2025 5.0 , 2030 5.25  
Buildout 5.5.  Trigger for new source development 3 and 3.52 reiterated.  
System status discussed. Committee supports replacement of well #3. 

07/12/2007 LWAC Meeting.  Discussed Corp Counsel response re: reporting period. 
Reporting methodology could probably be changed without ordinance, 
but by a resolution of council.  Resolution drafted and presented, as per 
previous meeting discussion.  However,  company said it does not 
support shift from 28-day to monthly cycle.  Regarding other changes, 
company willing but wants clearly delineated list of all changes desired, 
vs. piecemeal.  Discussed Unaccounted-for water. Some committee 
members concerned re: system losses, particularly from 15 MG reservoir. 
Some committee members also want more accounting of where water 
comes from and goes to. Company indicated that systematic leak 
detection program may be more efficient than revisions to PWR for 
identifying problems. DWS staff agreed.   Started discussion of Unit 
Quantity Analysis requested at May meeting.  C&CR proposal differs from 
Statewide Standards and existing entitlements in several areas: some 
items are requested that are not in existing PDs or proposals currently 
under review, build-out for some items represents less than all entitled 
units, in some cases consumption estimates are not explained but merely 
listed as lump sum.  These tend to be small, but since there are 13 out of 
40 line items in this category, they add up.  Finally, some items are 
adjusted from standards based on empirical data for the area.  In some 
cases these changes are reasonable or allow for more flexibility or even 
more realistic assessment of demands, but in others they allow for the 
potential of padding - room for additional approvals not listed.  Also, if 
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entitled projects are not traded or un-entitled in exchange for new proposals, 
then build-out is likely to be higher than proposal indicates. Minutes include 
more details of discussion of first page of 5 page unit quantity analysis table. 

1/25/2008 (have notes, still have to type up)  LWAC Meeting.  Presentation from Gordon 
Tribble of USGS pertaining to the uncertainties of high level dike confined 
water.  (more, need to find).

2/28/2008 LWAC Meeting.  Discussed lack of data for forecast. Staff handed out letter 
from consultant stating that data provided was inadequate to prepare good 
forecast. Discussed well construction and pump installation permits for New 
Lana‘i Well 3 - 4954-03, and for Lana‘i Well 11 - 4753-01.  No vote was taken 
but committee expressed support for the replacement of well 3 in particular. 
and slightly more guarded support for distribution of withdrawals with well 11. 
The concern was expressed that well 11 not be used to further increase 
pumping of brackish water from the high level aquifer.  Discused the need for 
resource reserve.  

4/25/2008 LWAC Meeting.  Discussed 8 different scenarios for buildout and pace of 
resource use policy.  Discussed line-item allocations for conservation and 
“alternate source”.  Discussed pros and cons of resource reserve. Discussed 
triggers for additional distrubution of withdrawal.  3.0 to start 3.52 to be 
completed.  Discussed status of water levels in wells 1,9 & 14 as well as in 
wells 6 & 8.  All declining.  Also status of pumps 2 and 3 - both down.   Permits 
for well 3 replacement and for distribution of non-potable withdrawals well 11 
have been submitted to CWRM and are being reviewed. were passed out to 
group at 2/28/08 meeting. 

5/30/08 LWAC Meeting.  Presantations by Bob Hobdy and Jay Penniman regarding 
history and status of watershed, concerns re: Increment III alignment, and 
description of work to preserve Hawaiian petrels.  Had been t hought extinct 
or nearly extinct until about 2001.  Now it is believed that several thousand 
birds remain. The biggest threats to the birds right now are invasive plants 
that over-run natural habitat and form impenetrable thickets where the birds 
can not nest.  Examples of such problem plants are waiowi (strawberry 
guava), manuka and tibouchina. Other threats include predation, and flying 
into the deer fence and meteorological towers.  Suggested that white 
fiberglass eelctric fence tape be woven into the top of the fence wire to enable 
the birds to see and go over the fence.  Also described was a three acre 
habitat restoration project around the fog drip station.  This restoration will 
make a corridor to Maunalei breeding grounds. . CCR is providing funding as 
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part of its Habitat Conservation Plan for its potential wind farm.  There 
was strong support for watershed protection by some of the LWAC 
members. CCR staff agreed to consider the fence line proposed by 
Hobdy.  Discussion of the Implementation Matrix. 

06/27/08 Discussion of fence increments.  All phases surveyed.  However as it may 
be a while before Increment III is actually constructed, additional survey 
may be done. CCR outlined the expected timeline for completion of the 
fencing project; they are currently 2-3 years behind schedule. The costs 
of materials have almost doubled over the last 4 years. CCR emphasized 
that it will get completed. Initial results from the 2-year study by Jim Juvik 
are showing that fog drip is significant on Lanaihale. The new alignment 
will incorporate suggestions made by Robert Hobdy at the last meeting 
and in discussions with Conservation personnel.  Discucssed capital 
projects of CCR. Lana‘i City 2 MG tank done.  Improvements made to 
Well 2/Shaft 3 main from Hi‘i to the bottom of the slope.  Other plans 
include replacement of Well 3 and drilling of Well 15.  Anticipated yield on 
Well 7 was small. Discussion of allocation table. 

07/25/08 LWAC Meeting. The pace-of-resource proposal was reviewed. Some 
billing data is still missing. Also discussed were problems /  
inconsistencies in the Periodic Water Report. A tiered pricing proposal 
has been filed with the PUC.  Some LWAC members requested that the 
justification prepared by DWS for the proposed Allocation be included in 
the WUDP, possibly as part of the Policy chapter as an explanation. The 
LWAC discussed the status of wells.  CCR explained its plans for 
industrial use development at Miki Basin. Concerns were expressed that 
the line is very leaky and suggestions to condition approval for the project 
on fixing the line.  CCR said it would be too expensive to put in new line. 
LWAC members requested continued updates on plans. The group 
continued discussion on the Implementation Matrix, including tiered rate 
structure, low flow devices, use of water audits, and importance of 
education. LWAC members requested that someone from the Fire 
Department attend the next meeting to address the threat fire poses to 
the Watershed. 

08/22/08 Discussion of whether or not to shut down water source on the west end.  
Fire Department representative came to discuss concerns.  Concerns and 
possible solutions discussed. Miles of old 10” pipe sitting.  Pipe is old, 
with frequent breaks.  Area is fire prone, and water source is needed to be 
able to fight brush fire. Helicopters alone not enough. Lana‘i has two fire 
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engines, one tanker and 6 firefighters. It takes about an hour to get additional 
manpower.  Water is also needed for the Kanepuu project.  Discussed cost of 
Lanaihale fence.  No funding yet Discussed breaks in Palawai Grid.  
Discussed allocation table.  Some thought too generous. Raised 
precautionary principle.  One suggested alternate, more stringent proposal.  
Others thought not generous enough, that LWAC had been close to 
agreement on CCR proposal. Still others said that regardless of final 
numbers, setting allocation amounts would not be enough in itself, triggers 
and actions needed to ensure adequate distribution of withdrawals.  
Discussed triggers in proposal.  Also some discussion of  per unit 
consumption.  The group discussed the issues of identifying alternate 
sources, including a resource reserve, including triggers for future action, 
applying the precautionary principle.

10/24/08 LWAC Meeting. The group discussed whether the meetings could or should 
be recorded (video-taped). CCR said it was a public meeting. Others 
expressed concern about that recording the meeting might limit participants' 
willingness to speak freely. The group agreed to allow video-taping by CCR, 
but only if two free copies were made available for the group. CCR has a 
proposal for an additional swimming pool at Manele. The group agreed to 
inform the Planning Commission that there was not an opportunity to have a 
presentation from the Company on the proposal, so request Commission 
defer action on it. LWAC reviewed what conditions trigger review by the LWAC 
of major development projects. Also the Planning Commission can request 
LWAC input on a proposal. The group continued discussion on Table 5-1 
(Pace of Resource Use) and the overall timeline for WUDP.

1/30/2009 LWAC meeting.  Discussed status of wells, fire protection issues, periodic 
water report.  Discussed allocation table.  Discussion included need for a 
precautionary approach and the need to avoid “paper water”.   Additional 
monitors put in wells 3, 5 and 7.  Discussed breaks in Palawai Grid. 

2/27/09 LWAC Meeting.  Those present discussed possible approaches for when 
there is no CCR representative at the meeting and suggested sending a letter 
requesting their regular participation.  Agreed to move forward with or without 
CCR, given need to make progress. The group discussed whether LWAC 
should take a position on CCR Miki Basin heavy industrial permit application. 
This involves infrastructure only, not an increase in use; concerns relate to 
maintenance and fire protection (when draining the lines). LWAC agreed that 
it wants issues relevant Table 5-1 to come before it. The group discussed 
CCR's PUC rate case and whether LWAC should take a position. It was 
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agreed that given the timing and the inability to discuss with CCR, that no 
formal letter would be written; individuals could testify on their own about 
concerns discussed (e.g. lack of conformity with existing covenants).  The 
group discussed the issue of whether the existing water system and rates 
is fiscally viable. Current rates are estimated to be ¼ of the actual cost. 
The group also discussed inconsistency of water use with existing 
covenants and the possibility of a "conservation rate." CCR informed the 
group that reporting of water use is up to date now and will be current in 
the future. CCR reported on the status of repairs to the Palawai Basin 
system

3/27/09 LWAC Meeting. The group reviewed Chapter 2 (Regulatory Framework) 
and Chapter 3 (Resources) and made some general organizational 
suggestions.  It was noted that Lanai is not currently meeting System 
Standards in terms of needed resources, but this should reflect more of a 
Call to Action vs. a panic. CCR said it has plans to move toward meeting 
those standards. Some wells are closer than others to action levels. 
LWAC agreed it should watch trends and if approaching action level, do a 
test.  One request was for clear criteria for action level and CWRM 
designation.  Regarding Water Reports and use, CCR presented revised 
format for reporting. On the PUC rate case for brackish water, there were 
concerns about how it was costed and whether there was adequate 
consideration of operating and maintenance costs. 

7/31/09 LWAC Meeting. The group was informed that the WUDP needs to be 
approved by the Board of Water Supply before it is sent to County 
Council, which then has only 45 days to approve it or reject it. However, 
Council was looking at amendments to the County Code to change that 
schedule.  DWS reviewed the status of the chapters, with an in-depth 
review of Chapter 4. The previous calculations were updated with 
information from 2008. It was suggested that information about Miki Basin 
should be included in Table 4-23 (4-21), but that it did not equal an 
"imprimatur" for planning approval. The group also reviewed and 
discussed the allocation table.  A number of LWAC members stated a 
desire to take a more conservative approach, given the current economy 
and actual building activity. LWAC also discussed the issue of reporting 
water use on a 13-period basis and that it would be preferable to have it 
on a monthly basis. 

12/11/09 LWAC Meetings.  Reviewed 10/19/2009 Review Draft of WUDP for
& Lana‘i. Presentation and discussion of review draft.  
12/21/09
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APPENDIX E  Conservation 
ORDINANCE NO. ____________________________

BILL NO.    ___________________________________

A BILL FOR AN ORDINANCE AMENDING TITLE 14

MAUI COUNTY CODE, RELATING TO WATER CONSERVATION

BE IT ORDAINED BY THE PEOPLE OF THE COUNTY OF MAUI

SECTION 1.  Section 14.03., Maui County Code, is amended to read as follows:   

DRAFT

Chapter 14.03

WATER CONSERVATION

Sections:

14.03.010 Policy

14.03.020 Water Conservation Plan

14.03.030 Landscape Water Conservation

14.03.040 Leak Detection

14.03.050 Water Waste Prohibitions

14.03.060 Fixture and Facility Performance Standards

14.03.070 Retrofit on Resale Provisions

14.03.080 Water Reuse

14.03.090 Reserved
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14.03.10  Policy Statement 

I. 1. Findings

The Maui County Council has found that:

A. The limited supply of County waters are subject to ever increasing demands

B. Maui County is growing in population, and it is important to implement water 
conservation measures now in order to stretch supplies as long as possible. 

C. Maui County's economic prosperity depends upon adequate water supply.

D. Studies have shown that landscape accounts for about fifty percent of all water 
used in urban areas. Water conserving landscapes can use as little as one third of 
the water of a traditional non-water-conserving landscape. These savings can be 
substantial, if projected through the life of a development.

E. Water conservation will save money and can be accomplished without degrada-
tion of aesthetic values.

F. State and County policy and Community Plans promote conservation and effi-
cient use of water. 

G. Landscapes provide recreation areas, cleaner air and water, prevent erosion, offer 
fire protection and help to partially replace ecosystems where these have been 
displaced by development

H. Landscape design, installation and maintenance can and should be water effi-
cient.

I. The high cost of living in Hawaii and the even higher cost of living in Maui 
leaves our community with less capital for development of new water resources. 
Water conservation can reduce competition for capital which could otherwise be 
spent on proper system maintenance and other priorities. 

J. Proper landscape conservation prevents waste of drinking water by inefficient 
use in the landscape. 

II. Purpose and Intent

A. Promote the values and benefits of landscapes while recognizing the need to 
invest water and other resources as efficiently as possible; 

B. Establish a structure for designing, installing and maintaining water efficient 
landscapes in new and refurbished projects; 

C. Establish provisions for water management practices and water waste prevention 
for established landscapes.

D. Reduce supplemental water use through climate-based plant material choices, 
design, irrigation scheduling, and soil management.

E. Promote the conservation of potable and non-potable water by encouraging the 
preservation of appropriate native plant communities, the use of site-specific 
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plant materials and to establish techniques for installation and maintenance of land-
scape materials and irrigation systems.

F. Improve the aesthetic appearance of commercial, industrial and residential areas 
through the incorporation of appropriate landscape features into development in ways 
that harmonize and enhance the built environment.

G. Preserve the native and endemic vegetation of the island while encouraging the 
removal and discouraging the use of species which can damage the watershed or 
cause other nuisance.

H. Encourage the utilization of readily available water conserving technology to maxi-
mize resource efficiency.

D. This Chapter shall be known as the Water Conservation Plan Ordinance

E. The Director of Water Supply shall adopt rules as appropriate to implement the provi-
sions of this section.

14.03.020 Water Conservation Plan  (from council)

A. The Department of Water Supply shall maintain and periodically update a water conservation 
plan and program.  This plan include regulatory and non-regulatory elements such as preven-
tion of water waste, measures to  reduce outdoor water use, measures to insure efficient use of 
water within the distribution system, measures to maximize plumbing efficiency and other 
measures as deemed appropriate. The council shall enact regulatory elements of the water con-
servation plan by ordinance.

B. The regulatory elements of the water conservation plan shall include as a minimum water use 
regulations relating to outdoor watering, provisions for prevention of water waste, plumbing 
efficiency and water reuse, as well as provisions to enable budgeting and implementation for 
non-regulatory measures as deemed appropriate.

C. The Department of Water Supply shall provide to council an annual report on the implementa-
tion and effectiveness of its conservation program.

D. The Department's Water Use, Development and Protection Plan shall include analysis of the 
costs and benefits of implementing various demand and supply side measures, and the conser-
vation program shall be updated accordingly.

E. Private purveyors of water utilizing or conveying more than ½ MGD (500,000 gallons per day) 
shall be required to maintain and periodically update a water conservation plan and program, 
to include as a minimum provision for maximizing efficiency and minimizing water waste.  A 
summary of this conservation plan and program shall be submitted and held on file with the 
Department of Water Supply.

F. Operators of facilities or large landscapes requiring the use of 250,000 gallons per day or more 
shall also be required to maintain and periodically update a water conservation plan and pro-
gram, which shall include a description of the water use, and measures instituted to maximize 
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efficiency and minimize waste.  A summary of this conservation plan and program shall 
be submitted and held on file with the Department of Water Supply.

 

14.03.030 Landscape Conservation

A. General Provisions

1. Periodic Update of Regulations

The Department of Water Supply, after consulting with and considering the recommenda-
tions of interested agencies, may from time to time propose to the Administration, Board 
and Council regulations to establish additional or revised procedures to implement this 
chapter, and to make more specific the standards and guidelines prescribed in this chapter.   
Such regulations as are approved by resolution of the Council shall have the force and 
effect of law unless otherwise indicated.

2.  Definitions  

The words used in this ordinance have the meaning set forth below:

Agricultural A business venture in which crops are grown for the purposes of earning a
Operation livelihood, as represented and claimed on federal and state tax forms, or a 

subsistence operation of sufficient size and scope to support the residents of 
the property on which the agricultural activities take place.  A few orchard 
trees or a vegetable garden do not constitute an agricultural operation.

Amendment Materials added to the soil, such as compost, leaf mold, peat moss, ground 
bark or other materials, which improve aeration and percolation of clay 
soils and may help hold water in sandy soils.

Anti-drain Valve A valve located under a sprinkler head to hold water in the system 
 or Check Valve  so it minimizes drainage from lower elevation sprinkler heads.

Application Rate The depth of water applied to a given area, usually measured in inches per 
hour.

Athletic Field A turf area used primarily for organized sports.

Automatic Control A device used to control the flow of water at a particular section of 
Valve the irrigation system.

Automatic Controller A mechanical or solid state timer, capable of operating valve stations to set 
the days and length of time of a water application.
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Backflow Prevention A safety device used to prevent pollution or contamination of the
Device water supply due to the reverse flow of water from the irrigation system.

Bubblers Irrigation heads which deliver water to the soil adjacent to the heads.

Check Valve A valve located under a sprinkler head to hold water in the system so it mini-
mizes drainage from the lower elevation sprinkler heads.

Controller A device that operates each irrigation zone for a determined time and fre-
quency, based upon irrigation schedule or in some cases feedback of soil mois-
ture content or climatic conditions.

Covenants Agreements entered into by property owners, leaseholders and renters, which 
set conditions for the use, maintenance and or sale of property.

Damaged Land  A parcel or parcels of land which are the subject of plans or efforts 

Reclamation Project to restore or reclaim ecological or other values after that land has been quarried, 
mined or used for other purposes disruptive to the natural landscape.  Such proj-
ect may have the goals of restoring a site to a condition similar to or compatible 
with that which existed prior to such use, or to develop the site to some other 
productive use of the land; to restore forests, pasture, crops, wildlife area, or etc. 
However, exemptions under this ordinance, shall not apply to projects or efforts 
to develop a site for subsequent development/construction.

Development The construction, erection or emplacement of one or more buildings, structures, 
or surface improvements on land which is a premise in order to establish or 
expand a principal residential or non-residential use.

Distribution UniformityMeasure of the uniformity of irrigation water applied over a given area.  Some-
times calculated based on the ratio of the average low quarter depth of irrigation 
water compared to the average depth of irrigation water applied.

Drip Emitter An irrigation emission device that delivers a measured reduced quantity of 
water at a consistent rate of discharge.
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Drip Irrigation Low pressure, low volume irrigation applied slowly near or at ground level 
to minimize runoff and loss to evaporation.

Ecological A project intended for the restoration of a native ecosystem or area, 
Restoration and not intended for continued irrigation.
Project

Emitter Drip irrigation fittings that deliver water slowly from the system to the soil. 

Established The point at which plants in the landscape have developed roots into the
Landscape  soil adjacent to the root ball.

Establishment The period until the plants in the landscape have developed roots in the soil 
Period adjacent to the root ball.  Generally the first year after installing a plant in 

the landscape.

ET Controller Controller that automatically adjusts the watering time and frequency 
based on local weather conditions such as rain, wind, heat, or estimated 
evaporation and transpiration rates. 

Evapotranspiration The quantity of water evaporated from adjacent soil surfaces and transpired 
by plants during a specific time. 

Flow Rate The rate at which water flows through pipes and valves.

Flow Restriction Device applied by the water utility to the customer's meter that 
Device restricts the volume of flow to the customer.

Fugitive Water The pumping, flow, release, escape or leakage of any water from any pipe, 
valve, faucet, connection, diversion, well or any facility for the purpose of 
water supply, transport, storage, disposal or delivery to adjacent property or 
the public right-of-way.

Hand Watering The application of water for irrigation purposes through a hand-held hose, 
including hoses moved into position by hand and left to flow freely or 
through a shut-off nozzle.
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Heritage Plants Any plant or group of plants which meet one or more of the following criteria: 
1) having a relationship to an event of cultural or historical significance, 2) is 
deemed of public interest or special interest by the County's Arborist Commit-
tee ? ; 3) a tree having a circumference of 72"; 4) a native species which is clas-
sified as rare, endangered , threatened or species of concern, 5)  other criteria?

High Water Use Turf A surface layer of earth containing regularly mowed grass, with its roots, which 
requires large volumes and or frequent application of water throughout its life.  
High water use grasses include but are not limited to varieties of bluegrass, vari-
eties of ryegrass, varieties of fescue and bent grass. 

High Water Use Plants High-water-using plants are characterized by high transpiration rates, shallow 
rooting, and the need for frequent watering.  Refer to the Maui County Planting 
Plan and/or DWS list of plants.

Hydrozone A portion of the landscaped area having plants with similar water needs that are 
served by a valve or set of valves with the same schedule.  A hydrozone may be 
irrigated or non-irrigated, but should have similar characteristics in terms of 
water needs of the plants, precipitation rate of irrigation devices, solar radiation, 
wind conditions, soil type and slope.  A naturalized area planted with native 
vegetation that will not need supplemental irrigation once established is a non-
irrigated hydrozone.

Irrigation Audit Procedure to collect and present information concerning the design, mainte-
nance, uniformity of application rate, precipitation rate, efficiency, and general 
condition of an irrigation system and its components.

Infiltration Rate The rate of water entry into the soil expressed as a depth of water per unit of 
time in inches per hour. 

Irrigation Intentional application of water for purposes of sustained plant growth and/or 
optimized production.

Irrigation Efficiency The measurement of the amount of water beneficially used divided by the 
amount of water applied.  Irrigation efficiency is derived from measurements 
and estimates of irrigation system characteristics and management practices.  

Landscape Irrigation A process to perform site inspections, evaluate irrigation systems, 
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Audit and develop efficient irrigation schedules.

Landscaped Area The entire parcel less the building footprint, driveways, non-irrigated por-
tions of parking lots, hardscapes (such as decks and patios), and other non-
porous areas. Includes the public right-of-way.  Water features are included 
in the calculation of the landscaped area.

Lateral Line The water delivery pipeline that supplies water to the emitters or sprinklers 
from the valve. (this definition applies to landscape irrigation only)

Low Head Drainage A condition in which water siphons out of the lowest head in a sprinkler 
zone after watering is completed. When the water flow to the zone has been 
shut off at the end of its cycle, the remaining water in the lines will drain 
downhill to the lowest point. If a sprinkler head is located in the lowest part 
of the system, water will flow out of that head until an equilibrium has been 
reached or all of the water has emptied out of that zone's pipes. This can 
usually be corrected by adjustments to the system or installation of devices, 
called drain check valves, that can prevent low head drainage

Low Water Use Plants Plants which are able to survive without supplemental water once estab-
lished as specified in ______  plant list. 

Main Line The pressurized pipeline that delivers water from the water source to the 
valve or outlet. (this definition applies to landscape irrigation only)

Mature Landscape The point at which plants in the landscape have developed roots into the 
soil adjacent to the root and are somewhat self-sufficient.

Mister A device that produces a cooling effect by emitting fine particles of water 
into the air in the form of a mist.

Moisture Sensing A device that measures the amount of water in the soil
 Device

Model Home A dwelling built first by a developer to allow potential purchasers to see 
what the finished product will look like once the other homes in the devel-
opment are completed.
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Mulch Any material such as leaves, bark, straw, wood chips or other materials applied 
to the soil surface to reduce evaporation.

New Development Any development approved by Maui County after the effective date of this ordi-
nance, including those developments which have received some approvals prior 
to the effective date of this ordinance but which have not aleady submitted all 
construction plans or constructed landscape improvements.

Operating Pressure The pressure at which a system of sprinklers operates, usually indicated at the 
base of a sprinkler.

Overhead Sprinkler A system in which water is distributed by overhead high-pressure 
  Irrigation System sprinklers or guns or by lower-pressure sprays. A system utilizing sprinklers, 

sprays, or guns mounted overhead on permanently installed risers is often 
referred to as a solid-set irrigation system. 

Overspray Water which is delivered beyond the landscaped area, wetting pavements, 
walks, structures, or other non-target landscaped areas.

Percolation The movement of water through the soil

Practical Turf The use of turf only in those areas of active play or recreation such 
Areas as sports fields, school yards, picnic grounds, other areas with intense foot traf-

fic, etc. These shall be planted with drought tolerant and non-invasive varieties 
of turf. Native grasses are encouraged.

Rain Sensing or A system which automatically shuts off the irrigation system when 
Shut-off Device it rains

Recreational Area An area devoted to active sports, play or picnicking,  or to facilities and equip-
ment for recreational purposes, swimming pools, tennis courts, playgrounds, 
community clubhouses, and other similar uses.

Recycled Water, Treated or recycled water of a quality suitable for nonpotable uses 
Reclaimed Water, or such as landscape irrigation, not intended for drinking. 
Treated Effluent Water
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Rotary Nozzle A rotating, multi-stream, multi-trajectory rotating (MSMTR) sprinkler 
which distributes water in a number of individual streams of varying trajec-
tories.  This helps to uniformly distribute water throughout the radius 
range.  Rotary nozzles  are generally the size of the nozzles in fixed spray  
heads and thread onto pop-up heads just as spray nozzles do.  They can also 
be threaded onto shrub adapters for installation onto risers.  Rotary nozzles 
have variously cut nozzle openings that rotate during use to distribute the 
water more evenly throughout the watering pattern than spray heads.   
Rotary nozzles are designed to be installed on the risers of some of the most 
commonly used spray heads. They can be easily installed by simply 
unscrewing the existing spray nozzle and screwing on the rotary nozzle. 
Nozzle adjustment for radius or arc is a simple screw adjustment. The irri-
gation schedule can then be adjusted to reflect the lower precipitation rate 
and higher distribution uniformity. Rotary nozzles offer a low cost opportu-
nity to improve the efficiency of many existing systems, particularly on 
smaller turf areas (approximately half an acre), which are among the high-
est water using (and wasting) sites. Water turns a small turbine (water 
wheel or fan) in the base of the unit which drives a series of gears that 
cause the head to rotate. The gear drive mechanism is sealed from dirt and 
debris.  The nozzle can be installed on a spray head which normally uses 
conventional fixed pattern and variable arc spray nozzles. The rotary noz-
zle distributes the water in a pattern similar to a rotor head in the way that it 
rotates, compared to a normal spray nozzle which does not rotate.  Due to 
their low precipitation rate, highly uniform distribution, and increased 
radius range, rotary nozzles can use less water than spray nozzles if the irri-
gation system is designed and installed properly.   Rotary nozzles may be 
inserted into the body of the head after it has been installed.  However, uni-
form and complete coverage depends selection of the  appropriate nozzle 
for the area to be covered. Two different nozzles will cause the same rotary 
head to vary the distance of throw by 10 feet or more and increase water 
use by factors of two or three.

Run-off Water which is not absorbed by the soils or landscape to which it is applied. 
For example, run-off may result from water that it applied at too great a rate 
(application rate exceeds infiltration rate) or when there is a severe slope.  
This section does not apply to stormwater run-off which is created by natu-
ral precipitation rather than human-caused or applied water use.

Shut-off Nozzle Device attached to the end of a hose that completely shuts off the flow, even if 
left unattended.

Single Family A lot or premise upon which is established one dwelling only.  Of 
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Residential the allowable principal uses, such use shall be the only use on that lot or prem-
ise.

Smart Controller Controller that automatically adjusts the watering time and frequency based on 
soil moisture, rain, wind, evaporation and transpiration rates or plant type. 

Soil Moisture A device, usually either a tensiometer or conductivity based device, 
Sensing Device used for sensing moisture in soils, and for controlling irrigation systems based

on soil moisture.  By sensing actual moisture levels in soils, such devices can 
save water in systems which have been over-irrigating. Preventing over irriga-
tion  can increase turf health. The use of automated soil moisture sensors also 
save labor by eliminating the need for re-programming and temporary rain shut-
offs thereby reducing both water and labor costs for owners.

Soil Texture The classification of soil based on the percentage of sand, silt and clay in the 
soil

Spray Irrigation The application of water to landscaping by means of a device that projects 
water through the air in the form of small particles or droplets.

Sprinkler Head A device which discharges water through a nozzle.

Static Water The pipeline or municipal water supply pressure when water is not flowing.
Pressure

Station, Circuit An area served by one valve or by a set of valves that operate 
 or Zone simultaneously.

Temporary Irrigation Irrigation systems which are installed and permanently disabled 
System within a period of 36 contiguous months.

Turf A surface layer of earth containing mowed grass with its roots. Annual blue-
grass, Kentucky bluegrass, Perennial ryegrass, Red fescue, and Tall fescue are 
cool-season grasses. Bermuda grass, Kikuyu grass, Seashore paspallum, St. 
Augustine grass, Zoysia grass, and Buffalo grass are warm-season grasses. 

Uniformity Describes how evenly water is applied over a given area.
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Useable Precipitation The amount of precipitation that contributes to the water needs of 
or Effective Rainfall plants.Irrigation scheduling should be adjusted to reflect useable precipita-

tion. 

Valve A device used to control the flow of water in the irrigation system.

Water Conservation A one page checklist and narrative summary of the project as 
Concept Statement shown in section ______.

Warm Season Turf Turf grasses which need warm weather to germinate and grow. Warm sea-
son grasses can generally tolerate drought conditions due to root systems 
which tend to be deeper and more extensive than the root systems of cool 
season grasses.  Zoysia grass, Bermuda grass, St. Augustine grass and other 
grasses are examples of warm season grasses. See also Turf, above.

Water Waste The non-beneficial use of water.  Non beneficial uses include but are not 
limited to: 1) landscape water which is applied in such a manner rate and or 
quantity that it overflows the landscaped area being watered and runs onto 
adjacent property or public right-of-way; 2) landscape water which leaves a 
sprinkler, sprinkler system or other application device in such a manner or 
direction as to spray onto adjacent property or public right-of-way; 3) 
washing of vehicles, equipment or hard surfaces such as parking lots, 
aprons, pads, driveways or other surfaced areas when water is applied in 
sufficient quantity to flow from that surface onto adjacent property or the 
public right of way; 4) water applied in sufficient quantity to cause ponding 
on impervious surfaces.

3. Applicability

a.. This section shall apply to:

1. Water conservation landscape requirements shall apply to all new develop-
ments, excluding individual single family homes with irrigated area of less 
than 3,000 square feet.

2. New development or refurbishment projects involving more than two homes.
3. Common areas in new and retrofitted developments
4. Commercial, residential and industrial developments. 
5. New development applications shall include landscape documentation pack-

ages which require final approval at the time of final project approval. Public 
parks, with the exception of turf requirements

6. Golf Courses, with the exception of turf requirements.
7. Cemeteries, with the exception of turf requirements.
8. School Grounds, with the exception of turf requirements.

b. This section shall not apply to 
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1. Non-irrigated landscapes, with the exception that provisions for prevention of run-
off, overspray or other water waste shall still apply.

2. Landscapes that are irrigated entirely with reclaimed water.
3. Individual Home-owner provided landscaping of less than 3,000 square feet.
4. Home-owner provided landscaping of individual homes in areas where rainfall 

exceeds 50"/year.
5. Ecological restoration projects which do not require a permanent irrigation system
6. Damaged-land reclamation projects that do not require a permanent irrigation sys-

tem.
7. Commercial or subsistence agricultural operations are exempt from provisions of 

this ordinance except that provisions for prevention of water waste and prohibition 
of nuisance plants still apply.  

14.03.031 Site Design & Plant Selection

A. Hydrozones

1. Plants having similar water use shall be grouped together in different hydrozones.
2.  Fire prevention shall be addressed in areas that are fire prone. Information about 

fire prone areas and appropriate landscaping for fire safety is available from <the 
Fire Department?

B. Turf Restrictions

1. The maximum allowed turf and or decorative water area (expressed as percent of 
planted area) shall be 20% for new industrial, commercial, institutional, and public 
or quasi-public developments, residential developments with common areas, resi-
dential lots greater than ¼ acre or located in areas that receive less than 50" of rain 
per year

2.  If turf is an essential part of the development, such as playing fields for schools or 
public parks, a higher percentage will be allowed, and will be evaluated on an indi-
vidual basis. 

3.  No turf shall be allowed in median strips or in areas less than 8' wide.
4.  Turf grass perimeters shall be minimized to improve irrigation efficiency.  Long 

narrow strips of turfgrass such as traffic medians and areas between curbs and side-
walks are not permitted, unless the turf selected requires no more water than a low-
water use groundcover. 

5.  No turf shall be allowed in median strips less than 8 feet wide.
6.  To minimize runoff, turf shall not be utilized on slopes exceeding 10%.
7.  Public parks, golf courses, cemeteries, school grounds and playing fields are 

exempted from turf limitations.
8.  Parks, golf courses, cemeteries, school grounds, and sports fields, though exempt 

from turf limitations, shall in no circumstance have water requirements that exceed 
those which would result if the area were planted in 100% warm season turf.

C. Plant Materials

1. Plants shall be selected appropriately based upon their adaptability to the climatic, 
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geologic and topographical conditions of the site.    
2.  The planting of trees is encouraged wherever it is consistent with other provi-

sions of this ordinance.  
3.  Protection and preservation of native species and natural vegetation are 

encouraged.  Wherever practical, native species adapted to the natural rainfall 
of the area should be selected. Guidance may be found in the Maui County 
Planting Plan, list additional sites ??,  the Department of Water Supply's (land-
scape brochure, website -  or list sites hear, UH, Maui Nui Botanical Garden 
etc. ?)

4.  85% of the plants in non-turf areas shall be well suited to the natural climatic 
conditions of the subject area, and require little additional water.

5.  No more than ten percent of the plants selected for non-turf areas may be con-
sidered high-water use plants.

6.  Nothing in this or any other section of this ordinance shall compel removal of 
heritage plants.

7.  Parks, Golf Courses, Cemeteries, and School Grounds, though exempt from 
turf restrictions applying to other landscapes, shall use drought tolerant turf 
species and shall use low-water use plants as much as possible.

8.  The use of plants listed as nuisance species in either the Maui County Planting 
Plan, DWS Plant Brochure, Hawaiian Ecosystems At Risk, list of  priority spe-
cies for removal by the Maui Invasive Species Committee, or other list of nui-
sance species is prohibited. Landscapes shall conform with the provisions of 
under HRS chapter 152 and HAR Title 4 Subtitle 6 Chapter 68 referring to 
noxious weeds.

9.  Groundcovers other than lawns shall be used on slopes exceeding 10% to 
reduce runoff

D. Ornamental Water Features (Fountains, Ponds, Pools, Others)

1. Water bodies that are part of the landscaping for new and rehabilitated devel-
opments shall be restricted and subject to permit, except where such water 
bodies are integral to the operations of the development. 

2.   Decorative water bodies in which potable water is sprayed into the air shall be 
discouraged. 

3.   Recirculating water shall be used for decorative water features.
4.   Outdoor fountains shall be equipped with wind shutoff valves.
5.   Outdoor fountains shall be equipped with rain shutoff controls.
6.   Outdoor fountains shall be equipped with automated timers.
7.   All ornamental uses of water in the common areas of projects - such as ponds, 

lakes and fountains - shall be supplied, operated and maintained with alterna-
tive sources of water, such as reclaimed water, brackish water, or cooling 
tower water if they are available.

8.   Natural water features are not restricted, but should be clearly identified in 
the landscape design.  

9.   Covers for pools and spas are encouraged.
 Draft Landscape E - 14 Maui County Water Use & Development Plan



E. Soils & Grading

1.  Soil types and infiltration rates shall be considered when designing irrigation sys-
tems. 

2. Design should include soil analysis to determine
a.  Soil texture, indicating the percentage of organic matter
b.  Approximate soil infiltration rate (measured or derived from soil infiltra-

tion rate tables)
c.  pH
d.  Measure of total soluble salts
e.  Grading shall be minimized to avoid soil compaction
f.  Where topsoil layers are thin, mulch shall be added to the soil surface 

after planting.  
g.  Non-porous material shall not be placed under mulch amendments.

14.03.033 Water Source Selection 

A. Recycled Water

1. The installation of recycled water irrigation systems shall be required for  new 
developments wherever a reclaimed water distribution system has been installed 
and can be used in compliance with regulatory requirements,  in accordance with 
20.30.010 or 14. (reclaimed water provisions) unless a written exemption has been 
granted and signed by the Departments of Public Works and Water Supply.  (revise 
to match current reclaimed water code)

2. Recycled water irrigation systems shall be designed and operated in accordance 
with all State and County codes.

B Irrigation systems in commercial, industrial, hotel and motel developments shall make use of 
recycled or brackish water unless a written exemption has been granted by the County Depart-
ment of  Public Works & Waste Management, stating that non-potable water meeting all health 
standards is not available and will not be available in the foreseeable future. 

C. Notwithstanding other provisions of this section, non-potable water shall be used for irrigation 
of Golf Courses, according to the provisions of Maui County Code §20.24 or §14.08(reserved).

14.03.034 Equipment

A.  . Automatic irrigation systems shall be used for landscapes in which the irrigated area exceeds 2 
acres.

B.  All irrigation systems shall be equipped with a controller capable of dual or multiple program-
ming for separation of turf and non-turf areas, multiple cycle capabilities and flexible calendar 
programming. 

C.  All irrigation controllers shall be equipped with a water percent adjustment feature.
D.  Irrigation controllers shall be equipped with a rain shutoff device.
E.  All automatically controlled irrigation systems shall utilize SMART controllers capable of 

responding appropriately for each lawn circuit.
F.  Drip systems shall be constructed of non-corrosive materials.
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G.  Drip irrigation systems shall be utilized wherever trees, shrubs or groundcovers are irri-
gated

H.  Drip and bubbler irrigation systems shall not discharge water in excess of 1.5 gallons per 
minute per device.

I Irrigation systems shall be designed and equipment selected and maintained to provide a 
distribution uniformity not less than 85% for drip irrigation, 70% for rotors, and 60% for 
spray heads.

J Sprinkler heads shall be selected for proper area coverage, application rate, operating 
pressure, adjustment capability, and ease of maintenance.

K Sprinkler heads which are used on slopes exceeding 10% and which are located within 10 
feet of any hardscape shall have a precipitation rate that does not exceed 0.85 inches per 
hour

L Pop-up sprinklers in turf areas shall be at least 4" high.
M Sprinkler head orientation and throw shall be designed to minimize run-off  and overspray 

into non-irrigated areas.
N Large sprinkler zones shall be equipped with high uniformity rotary nozzles.
O Serviceable check valves are required where elevation differential may cause low head 

drainage. 
P Any irrigation equipment located within 12" of pedestrian and vehicular use shall be 

located entirely below grade or otherwise adequately protected from potential damage.
Q Where pressure exceeds manufacturers recommendations, pressure regulating nozzles are 

required on spray heads.

14.03.035 Irrigation Scheduling

A.  Irrigation scheduling shall incorporate the use of evapotranspiration data or soil moisture 
data to apply the appropriate levels of water for different climates and regions. 

B. Landscape irrigation shall be scheduled between 7:00 P.M. and 10:00 A.M. to reduce 
evaporation losses.

C. Irrigation schedules shall be set according to plants actual water needs. 

14.03.036 Prevention of Runoff, Overspray or Other Water Waste

A.  Irrigation systems shall be designed, installed, operated and maintained so as to prevent 
run-off, overspray, or low-head-drainage, including but not limited to1  landscape water 
which is applied in such a manner rate and or quantity that it overflows or sprays the land-
scaped area being watered and runs onto adjacent property or public right-of-way; 2 wash-
ing of vehicles, equipment or hard surfaces such as parking lots, aprons, pads, driveways 
or other surfaced areas when water is applied in sufficient quantity to flow from that sur-
face onto adjacent property or the public right of way; 3 water applied in sufficient quan-
tity to cause ponding on impervious surfaces.

B. Proper irrigation equipment and schedules, including features such as repeat 
cycles, shall be used to closely match application rates to infiltration rates thereby mini-
mizing runoff. 

C.  Sprays shall not be used in areas less than eight feet wide.  
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D. Water application per cycle shall match soil absorption rates.  Avoid runoff by discon-
tinuing the application of water as soon as it occurs. Watering in stages can allow water to soak 
in between applications, thus improving the efficiency of water use. 

E. Conventional sprinklers shall not be used where the perimeter to area ratio (P/A) 
exceeds 0.25.

F. Drip, low volume spray, or high uniformity rotary nozzles should be used to minimize 
run-off.

G. Sprinkler heads with a precipitation rate of 0.85" per hour or less shall be used on 
slopes exceeding 15% to minimize run-off, or exceeding 10% within 8 feet of hardscape. 

H. Turf grass perimeters shall be minimized to improve irrigation efficiency.  Long nar-
row strips of turf grass such as traffic medians and areas between curbs and sidewalks are not 
permitted. 

I. This ordinance is intended to prevent water waste, and is not intended to supersede 
existing County provisions regarding prohibition of Water Waste. 

J. No property holder's association may establish criteria for landscaping that prohibit 
owners from removing turf grass and installing water-efficient landscape plants in compliance 
with these provisions.

K. Even where hand watering is employed, over-watering as evidenced by soggy soils, 
continually wet pavement, standing water, run-off into streets or other hardscape shall be pre-
vented and shall be considered a violation of this ordinance.

14.03.037 Maintenance

A.  . Landscapes shall be maintained to insure water efficiency.  A regular maintenance schedule 
shall include but not be limited to checking, adjusting and repairing irrigation equipment; 
resetting or adjusting automatic controllers, aerating and dethatching turf areas, replenishing 
mulch, soil amending, fertilizing, pruning and weeding in all landscape areas.

B. Whenever possible, repair of irrigation equipment shall be done with the originally specified 
materials, their equivalents, or compatible materials of greater efficiency. 

C. Repairs of leaks, breaks or malfunctioning equipment shall be made promptly.  It shall be 
unlawful to allow leakage or other inefficient condition caused by equipment malfunction to 
continue beyond a reasonable time.  For purposes of this section, a reasonable time shall not 
exceed 48 hours.

D. Leaking or faulty system elements shall be shut off until repairs can be made.

14.03.038 Monitoring, Meters, Audits, Certification

A Meters

1.  Separate landscape water meters shall be installed for all projects except for single 
family homes or projects with a landscaped area of less than 10,000 square feet.

B Landscape Irrigation Audits & Certification

1. All new non-residential developments, or residential developments with common 
with landscaped and irrigated areas greater than 10,000 square feet are required to 
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have a landscape audit prior to (release of bond and) close of sale in which a cer-
tified irrigation designer or certified auditor shall conduct a final field observa-
tion and certify that the landscape has been designed in accordance with the 
provisions of this section.   The certified irrigation designer or auditor shall spe-
cifically indicate that plants were installed as specified, that the irrigation system 
was installed as designed, that an irrigation audit has been performed, and pro-
vide a list of any observed deficiencies.

2. All existing landscaped and irrigated areas which exceed 10,000 square feet , and 
to  which the County provides water including green belts, common areas, multi-
family housing, schools, businesses, parks, cemeteries, hotels, motels, golf 
courses and publicly owned landscapes shall have a landscape irrigation audit at 
least once every five years. These audits shall reference and be in accordance 
with the standards set by the Irrigation Association.

14.03.039 Education, Incentives and Enforcement

A. Public Education

1.  Information on conservation which is provided by County agencies during the 
permit process shall be provided by consultants and representatives to each 
affected applicant.   

2.  New development shall provide information to all buyers or long-term leasehold-
ers regarding the design, installation and maintenance of water efficient land-
scapes.

3.  If a residential development utilizes model homes during  marketing,  model 
homes must abide by the provisions of this section, including the use of non-
invasive drought tolerant plants and a maximum of 20% turf or water area..

4.  Signs shall be used to identify the water efficient landscape and featuring ele-
ments such as hydrozones, irrigation equipment and others which contribute to 
the overall water efficient theme.

5.  Developers shall provide buyers with sample landscape plans using non-invasive 
plants adapted to the natural rainfall of the area.

6.  The developer shall also provide information about water conservation by dis-
tributing pamphlets to buyers regarding this subject. Such pamphlets are now 
available from the Maui County Department of Water Supply and other agencies. 

B Incentives

1.  The Department of Water Supply may adjust its rate and fee structure as neces-
sary to provide for landscape conservation incentives where these are anticipated 
to result in economically viable conservation savings.

2.  The Department of Water Supply may withdraw incentive programs when these 
are deemed no longer effective or cost-beneficial.

C Enforcement
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1.  Inspection
a.  The County shall have the right to inspect new developments for compliance prior 

to granting final approvals.
b.  Inspection for new development or other inspection shall be carried out with due 

regard for the convenience and schedule of the owners, the privacy of the occu-
pants, and shall be during business hours unless requested otherwise by the land-
scape owner and approved by the Department Director.

c.  Where consent to an inspection has been refused, or has been unobtainable within 
a reasonable period of time, OR where a report of violation has been made to the 
County, the County shall have the right to make un-announced inspection.  Such 
inspection shall be during normal business hours and shall be conducted with due 
regard for the privacy of occupants.

2. Penalties

a.  Any responsible party found to violate the provisions of this ordinance shall be 
subject to progressively higher fees, leading to to County-installed flow restriction 
and ultimately to meter removal.

b.  In lieu of paying fees for first and second violations only, the responsible party 
may elect to have a landscape water audit performed by an authorized landscape 
irrigation auditor, (to be conducted in accordance with the current edition of the 
landscape auditors handbook). The audit must be performed within 30 days of the 
violation notice, and the recommendations of the audit must be implemented 
within 60 days of the violation notice.  If these deadlines are met, the fees for viola-
tion will be waived.  As of the third violation on a premise, the responsible party 
will be required to have an audit, implement the audit AND pay the fees.

c.  For the purposes of assessing fees or flow restriction for violations, any previous 
violation shall not be considered if a period of five years has elapsed since the last 
violation was incurred, or the property is acquired by a new owner.

14.03.040 Leak Detection and Prevention

A.. The Department shall monitor consumers' water consumption and issue high consumption 
notices to customers when warranted.

B. The Department shall maintain a leak detection program.

C. The Department shall prioritize the replacement of old and leak-prone mains

D. The Department shall assist residents and businesses in detection and prevention of leaks 
through education, distribution of tablets to detect toilet leaks, or other measures as approrpri-
ate.The department shall encourage members of the public to report water leaks.
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14.03.050 Water Waste Prohibitions

A. No person, firm, corporation or government agency shall waste, cause or permit to be 
wasted any water.

B. No person, firm, corporation or government agency shall cause or permit the flow of fugi-
tive water onto adjacent property or public right of way, except as resulting from fire-
fighting, system flushing or other public need or public facilities maintenance need.

C. No person, firm, corporation or government agency shall utilize potable water for con-
struction dust control.

D. No person, firm, corporation or government agency shall utilize misters except as specifi-
cally permitted.

E. Washing of sidewalks, walkways, driveways, parking lots and other hard-surfaced areas 
by direct hosing of potable water is hereby prohibited, except as may be necessary and 
appropriate under other regulations specifically to dispose of flammable or otherwise dan-
gerous liquids or substances, or otherwise necessary to prevent or eliminate dangers to 
public health and safety.

F. The escape of water through breaks or leaks within the customer's plumbing or distribu-
tion system for any substantial period of time within which the break or leak should rea-
sonably have been discovered and corrected. It shall be presumed that a period of 48 hours 
after the customer discovers the break or leak is a reasonable time within which to correct 
the break or leak.

G. Use of any irrigation in a manner that does not comply with 14.03.030-039 of this chapter 
is hereby prohibited.

H. Other provisions of this section notwithstanding, the use of water for required flushing to 
maintain water quality, and for fire training operations as needed is allowed. 

14.03.060 Fixture & Facility Performance Standards

14.03.061 General

A. Purpose

The purpose of this section is to reduce unnecessary water consumption, sewer flows and energy 
use by establishing water conserving standards for plumbing fixtures.  Several types of 
fixtures and appliances for bathroom, kitchen, laundry, cooling and other uses can reduce 
water consumption and hot water heating needs.  The purpose of this section is to provide 
minimum standards for such appliances, to insure efficient use of water in accordance 
with the national energy policy act and chapter 16.2 of the Maui County Code.

B. Applicability

1.  This section shall apply to
a.  All new structures
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b.  Retrofit or renovation of existing structures
c.  Structures which are undergoing transfer of ownership

2. This section shall not apply to showers faucets or other fixtures which require a higher flow 
for safety reasons, such as safety showers for hazardous materials removal or etc.

C. Periodic Update

The Department of Water Supply, Department of Environmental Management or Planning 
Department DSA, after consulting with and considering the recommendations of interested 
agencies, may from time to time propose to the Administration, Board and Council updates to 
standards and guidelines prescribed in this chapter.   Such regulations as are approved by reso-
lution of the Council shall have the force and effect of law unless otherwise indicated.

D. Conformance with Maui County Code Chapter 16.2 and Uniform Plumbing Code Chapter 10

Low flow fixtures in accordance with Maui County Code 16.20 and chapter 10 of the Uniform 
Plumbing Code, are hereby required.

14.04.062 Performance Standards

The following performance standards shall apply to all new construction and to replacement of fixtures.

A. The flow rate of toilets shall not be greater than 1.6 gallons per flush.

(US Energy Policy Act)  Toilets with a flow rate equal to or less than 1.28 gallons per flush are 
encouraged, and rebate programs will not be issued for toilet replacement over the 1.28 gpf 
average recommended by LEED.  (US Green Building Council Leadership in Energy and 
Environmental Design, as well as by EPA Water Sense)

B. The flow rate of showerheads shall not exceed 2.5 gpm at 80 psi or  2.2 gpm at 60 psi  (or 1.5)

C. The flow rate of  Kitchen Faucets shall not exceed 2.5 gpm at 80 psi, nor  2.2 gpm at 60 psi

D. The flow rate of Bathroom Faucets shall not exceed 2.5 gpm at 80 psi, nor 2.2 gpm at 60 psi 
(1.5, 1.2, 1 also available and rquired in some places)

E. The flow rate of Urinals shall not exceed 1 gpm (waterless urinals are also available and 
encouraged ? )

F. Residential Dishwashers shall require no more than 7 gallons per load (?  6.5 by 2011, 6.25 by 
2016, 6 by 2025 ?) (Oregon rebates 6.5 or less now) (National Appliance Energy Conservation  
- Vickers 2001 - check ref- 4.5)

G. Commercial Dish Washers

1. Pre-Rinse Spray Valves on new Commercial dishwashers shall have a flow rate of 
equal to or less than 1.6 gpm at 60 psi.  (Calif code Ttle 20 division 2 chapter 4 article 
4 §1605.3 )  (1.6 - 2.65 at 80 available per a different article)

2. Ware Washing units shall have flow rates of less than 1 gallon per rack

H. Residential Clothes Washers shall have a water factor of 5 or less, and use no more than 27 gal-
lons per load.  
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(Old washers use4d 32-59 gallons per load, current efficient washers can use 18-25 gal-
lons per load) (Calif code 8.5 effective jan 1, 07)

I. Commercial Clothes Washers shall have a maximum water factor of 9.5 (Effective in Cal-
ifornia code Jan 1, 2007)  (now can be less - 6  or lower)

J. Tunnel washers should have a maximum water factor of 2.

K. Cooling

1. In accordance with §14.25A.040 of the Maui County Code, discharge of cooling 
system water to the public wastewater system is prohibited, except in cases 
where reclaimed water is used, or when cooling water is utilized in another on-
site process.

2. New water cooling systems must recirculate water.  Installing a new non-recircu-
lating (also known as single-pass or once-through) cooling system is prohibited.

3. Commercial Ice makers shall either utilize air or if water is utilized, shall be 
equipped with re-circulating closed loop chilled water.

4. Evaporative coolers and other cooling systems shall be maintained properly so as 
to prevent un-necessary overflow into drain lines.

L. Process Water

1. All uses of water for cooling, irrigation, or commercial or industrial  processes 
that exceed 20,000 gallons per day shall be separately metered.

2. New commercial car wash facilities shall recirculate and reuse a minimum of 
seventy five percent of wash and rinse water.

14.03.063  Submetering Multi-family and Multi-use buildings

All new multifamily and multi-use commercial structures shall be constructed so as to provide for 
the measurement of water use in each unit through submeters (owned by the property 
owner) or individual meters (owned by the Utility).

14.03.070 Retrofit on Resale Provisions 

A. Definitions 

The following definitions are applicable to this section only

Bathroom  means any alteration of or addition to a bathroom in any structure which
Alteration would require a plumbing permit for replacement of a toilet.

Bathroom  means a certificate that certifies that any responsible person who has
Alteration completed a bathroom alteration has replaced any existing plumbing 
Retrofit fixture in the altered bathroom with a water-conserving plumbing fixture.
Certificate 
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Change of  means a transfer, sale, or exchange of the fee interest in any real property.
Ownership

Existing  means the following:
Plumbing   (1)  any toilet manufactured to use more than 1.6 gallons of water per flush; 
Fixture (2)  any urinal manufactured to use more than one gallon of water per flush;

(3)  any showerhead manufactured to have a flow capacity of more than 2.5 gallons of 
water per minute;

(4)  any faucet that emits more than 2.2 gallons of water per minute; or
(5)  any residential reverse osmosis system that does not have a shutoff valve.

Existing  means either of the following:

Structure (1) any structure served by the County of Maui and equipped with 
toilets manufactured to use more than 1.6 gallons of water per 
flush, or urinals manufactured to use more than 1 gallon of 
water per flush; or 

(2) any structure served by the County of Maui and equipped with showerheads that 
have a flow capacity of more than 2.5 gallons of water per minute, faucets that 
emit more than 2.2 gallons of water per minute, or residential reverse osmosis sys-
tems that do not have a shutoff valves.

Retrofit means to replace any existing plumbing fixture in an exiting structure with a water-
conserving plumbing fixture.

Transfer of  means a certificate filed by a transferor of any existing structure before a change of
Responsibility  Certificateownership that certifies that the transferor and the transferee mutually
to Retrofit  agree that responsibility for compliance with this Section is assumed by the trans-

feree of the existing structure.

Low Flush  means a County-sponsored water conservation program that offers a financial 
Toilet Rebate incentive to water customers who replace a toilet that is manufactured to use more
 Program than or equal to 1.6 gallons of water per flush with a toilet manufactured to use less 

than 1.6 gallons of water per flush.

Water  means a certificate filed by a transferor or transferee of any structure
 Conservation or existing structurebefore a change of ownership that certifies any structure or 
Certificate existing  structure is equipped or retrofitted only with water-conserving plumbing fix-

tures or toilets manufactured to use no more than 1.6 gallons of water per flush.

Water  means:
Conserving  (1)  any toilet manufactured to use no more than 1.6 gallons of water per flush, tha
Plumbing meets performance standards established by American Societyof Mechanical
Fixture  Engineers Standards A112.19.2-1990 and A112.19.6-1990;  
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(2)  any urinal manufactured to use no more than 1 gallon of water per flush, that 
meets performance standards established by American Society of Mechanical 
Engineers Standards A112.19.2-1990 and A112.19.6-1990;

(3) any showerhead manufactured to have a flow capacity of no more than 
2.5 gallons of water per minute; 

(4) any faucet that emits no more than 2.2 gallons of water per minute; or
(5) any residential reverse osmosis system that has a shutoff valve.

 B. Requirements for Retrofit upon Change of Ownership

1. Before a change of ownership, the transferor of any existing structure shall 
replace any existing plumbing fixture with a water-conserving plumbing fixture.

2. Before a change of ownership, the transferor and the transferee of any existing 
structure may agree to transfer responsibility for compliance with this section to 
the transferee.  If the transferee assumes responsibility for retrofitting, the trans-
feree shall complete the retrofit within at least 90 calendar days of the change of 
ownership.

3 The transferor and the transferee of any existing structure may agree to have 
compliance with this section included as a condition of escrow, have the respon-
sibility for retrofitting assumed by the transferee, and have the retrofit paid for 
from the proceeds of the sale of the existing structure.

4. If the transferor and the transferee agree to have compliance with this section 
included as a condition of escrow, the escrow agent shall retain a sufficient sum 
of money, agreed upon by the transferor and the transferee, to be retained from 
the proceeds of the sale to complete the retrofit.

5. The transferee shall complete the retrofit within at least 90 calendar days of the 
close of escrow.

6. After the transferee has completed the retrofit, the transferee shall submit proof 
of completion of the retrofit to the escrow agent. The escrow agent may release 
the retained funds from the proceeds of the sale upon receiving reasonable, satis-
factory proof of completion of the retrofit from the transferee.

7.   The Department of Water Supply / DSA ?  shall establish administrative regulations 
for the procedures to be followed by the transferor, the transferee, and the escrow 
agent for complying with this section.

.C. The transferor of any existing structure shall not be required to retrofit when a change of 
ownership occurs as a result of the following.

a. A court order, including an order by a probate court in the administration of an 
estate;

b.   A foreclosure or voluntary or involuntary bankruptcy;
c.  The exercise of eminent domain;
d.  The administration of a deceased person's estate, guardianship, conservator-

ship, or trust;
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e.   One title co-holder of real property transferring, selling, or exchanging with one 
or more other title co- holders;

f.  A transfer, without consideration, from one family member to another family 
member; or

g.  A decree of dissolution of marriage, a decree of legal separation, or from a prop-
erty settlement agreement incidental to such a decree.

D. Retrofit upon Bathroom Alteration 

Upon bathroom alteration, the responsible person shall replace any existing plumbing fixture 
in the bathroom being altered with a water-conserving plumbing fixture.

E. Retrofit Exemptions

An exemption to the provisions of this section may be granted if under the following condi-
tions :

1.    A water-conserving plumbing fixture would be installed in an existing structure that has 
been identified by a local, state, or federal government entity as an historical site, and 
an historically accurate water-conserving plumbing fixture is not available;

2.    Installation of a water-conserving plumbing fixture would require modifications to   
plumbing system components located beneath a finished wall or surface; or

3.    The unique configuration of a building drainage system or portions of a public sewer, or 
both, require a greater quantity of water to flush the system in a manner consistent 
with public health.

F. Self-verification

1.  Before a change of ownership, the transferor and the transferee of any structure or any 
existing structure shall complete the following procedures:

2.   The transferor shall sign a Water Conservation Certificate certifying that the transferor has 
complied with the requirements of this section or is exempt from retrofitting as 
defined in _ above

3.   After signing the Water Conservation Certificate, the transferor shall forward the Water 
Conservation Certificate to the transferee for review and signature.

4.  .The transferee shall sign the Water Conservation Certificate, thereby acknowledging 
awareness and understanding of the requirements of this section.

5.  . After the transferee has signed the Water Conservation Certificate, the transferor shall file 
the Water Conservation Certificate with the Department of Water Supply.

6.  . If the structure or existing structure goes through escrow, the transferor also shall file a 
copy of the Water Conservation Certificate with the escrow agent before the close of 
escrow.

G. In the event the transferor and transferee of an existing structure agree that the transferee shall 
have responsibility for the retrofit upon change of ownership pursuant to this section, before 
the change of ownership, the transferor and the transferee shall complete the following proce-
dures:
1. The transferor and the transferee shall sign a Transfer of Responsibility to Retrofit 
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Certificate certifying that the transferee has assumed responsibility for the retro-
fit.

2.  After the transferor and the transferee have signed the Transfer of Responsibility 
to Retrofit Certificate, the transferor shall file the Transfer of Responsibility to 
Retrofit Certificate with the Department of Water Supply.

3.  If the existing structure goes through escrow, the transferor also shall file a copy 
of the Transfer of Responsibility to Retrofit Certificate with the escrow agent 
before the close of escrow.

4.   Upon completing the retrofit, the transferee shall sign a Water Conservation Certifi-
cate certifying that the transferee has complied with the requirements of this sec-
tion.

5.  Within at least 30 calendar days of the completion of the retrofit, the transferee shall 
file the signed Water Conservation Certificate with the Department of Water Sup-
ply.

F. If the transferor and the transferee have agreed to have compliance with this section 
included as a condition of escrow, have the responsibility for retrofitting assumed by the 
transferee, and have the retrofit paid for from the proceeds of the sale of the existing struc-
ture, then the transferor and the transferee shall complete the following procedures:
1. The transferor and the transferee shall sign a Transfer of Responsibility to Retro-

fit Certificate certifying that the transferee has assumed responsibility for the ret-
rofit.

2.   After the transferor and the transferee have signed the Transfer of Responsibility 
to Retrofit Certificate, and before the close of escrow, the transferor shall file the 
Transfer of Responsibility to Retrofit Certificate with the Building Official and a 
copy thereof with the escrow agent.

3.   Upon completing the retrofit, the transferee shall sign a Water Conservation Cer-
tificate certifying that the transferee has complied with the requirements of this 
division.

4.   Within at least 30 calendar days of the completion of the retrofit, the transferee, 
or the escrow agent on the transferee's behalf, shall file the signed Water Conser-
vation Certificate with the Building Official.

5.  The transferor of any structure that is in compliance with the requirements of this 
divisionshall not be required to file a Water Conservation Certificate with the 
Building Official before a change of ownership if a Water Conservation Certifi-
cate has been filed with the Water Department / DSA ?  by a previous owner of 
the structure.

G.. Upon completing the retrofit of a bathroom, the responsible person shall complete the fol-
lowing procedures:
1.  The responsible person shall sign a Bathroom Alteration Retrofit Certificate cer-

tifying that the responsible person has complied with the requirements of this 
section.
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2. Within at least 30 calendar days following completion of any bathroom alteration, the 
responsible person shall file the signed Bathroom Alteration Retrofit Certificate with 
the Building Official.

H.. Agent

Nothing in this division is intended to create any duty upon the agent of a transferor or a trans-
feree of any structure or any existing structure, unless otherwise mutually agreed to in writing.

14.03.080 Water Re-use

A. Commercial properties within 100' of R-1 distribution systems are required to provide for use 
of reclaimed water in irrigation as prescribed in chapter §20.30 of the Maui County Code. 

 

14.03.090 Reserved
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APPENDIX F           Draft Wellhead Protection 

Ordinance
Draft Wellhead Protection Ordinance, County of Maui, Hawaii

1. PURPOSE AND INTENT 
The jurisdiction of Maui County recognizes that many residents rely on groundwater for their safe drink-
ing water supply, and that certain land uses can contaminate groundwater.  To ensure the protection of 
these drinking water supplies, this ordinance establishes a zoning overlay district to be known as the Well-
head Protection Overlay District.

The purpose of the Wellhead Protection Overlay District is to protect public health and safety by minimiz-
ing contamination of aquifers and preserving and protecting existing and potential sources of drinking 
water supplies.  It is the intent to accomplish this through both public education and public cooperation, as 
well as by creating appropriate land use regulations that may be imposed in addition to those currently 
imposed by existing zoning districts or other county regulations. 

The Wellhead Protection Overlay District is superimposed on current zoning districts and shall apply to all 
new construction, reconstruction, or expansion of existing buildings and new or expanded uses.  Applica-
ble activities/ uses allowed in a portion of one of the underlying zoning districts which fall within the 
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Wellhead Protection Overlay District must additionally comply with the requirements of this dis-
trict.  Uses prohibited in the underlying zoning districts shall not be permitted in the Wellhead Pro-
tection Overlay District.

2. DEFINITIONS
For the purposes of this section, the following terms are defined below:

AQUIFER. A geological formation, group of formations or part of a formation composed of rock, 
sand or gravel capable of storing and yielding groundwater to wells and springs.

CONTAMINATION. An impairment of water quality by chemicals, radionuclides, biologic organ-
isms, or other extraneous matter whether or not it affects the potential or intended beneficial use of 
water. 

DEVELOPMENT. The carrying out of any construction, reconstruction, alteration of surface or 
structure or change of land use or intensity of use.

FACILITY. Something that is built, installed, or established for a particular purpose. 

HAZARDOUS MATERIAL. A material which is defined in one or more of the following catego-
ries: 

Ignitable: A gas, liquid or solid which may cause fires through friction, absorption of moisture, or 
which has low flash points. Examples: white phosphorous and gasoline. 

Carcinogenic: A gas, liquid, or solid which is normally considered to be cancer causing or muta-
genic. Examples: PCB's in some waste oils. 

Explosive: A reactive gas, liquid or solid which will vigorously and energetically react uncontrolla-
bly if exposed to heat, shock, pressure or combinations thereof. Examples: dynamite, organic per-
oxides and ammonium nitrate. 

Highly Toxic: A gas, liquid, or solid so dangerous to man as to afford an unusual hazard to life. 
Example: chlorine gas. 

Moderately Toxic: A gas, liquid or solid which through repeated exposure or in a single large dose 
can be hazardous to man. 
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Corrosive: Any material, whether acid or alkaline, which will cause severe damage to human tissue, or 
in case of leakage might damage or destroy other containers of hazardous materials and cause the 
release of their contents. Examples: battery acid and phosphoric acid

PRIMARY CONTAINMENT FACILITY. A tank, pit, container, pipe or vessel of first containment of a 
liquid or chemical.

RELEASE. Any unplanned or improper discharge, leak, or spill of a potential contaminant including a 
hazardous material.

SECONDARY CONTAINMENT FACILITY. A second tank, catchment pit, pipe, or vessel that limits 
and contains liquid or chemical leaking or leaching from a primary containment area; monitoring and 
recovery are required,

TIME-OF-TRAVEL DISTANCE. The distance that groundwater will travel in a specified time. This 
distance is generally a function of the permeability and slope of the aquifer. 

WELLHEAD PROTECTION AREA.  The surface and subsurface area surrounding a water well or 
wellfield, that supplies a public water supply system, through which contaminants are reasonably likely 
to move toward and reach the water well or wellfield.

WELLHEAD PROTECTION OVERLAY DISTRICT:  The zoning district defined to overlay other 
zoning districts in Maui County.  This district may includes the designated wellhead protection areas as 
identified on Land Zoning Maps.

3. ZONES WITHIN THE WELLHEAD PROTECTION OVERLAY DISTRICT

3.1 ZONE A1 – 50 FEET DIRECT CHEMICAL CONTAMINATION ZONE.

Zone A1 is defined as the fixed 50 feet radius around each well.  The purpose of this zone is to provide 
protection from vandalism, tampering, or other threats at the well site.

a. Permitted Uses.  
The following uses are allowed within Zone A1 provided they meet the appropriate performance stan-
dards outlined in 3.1.b below and are designed so as to prevent any groundwater contamination. 
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Necessary public utilities/facilities including the construction, maintenance, repair, and enlarge-
ment of drinking water supply related facilities such as, but not limited to, wells, pipelines, aque-
ducts, and tunnels.  

b. Performance Standards:
Vehicles shall not be parked in the immediate well area, even when working on well maintenance 
or repair, unless required for power supply

Motor oil, fuel, paints, and any maintenance chemicals shall not be stored in the pump house or 
Zone A1.

Any underground storage tanks, hazardous materials, and septic systems shall be removed or relo-
cated from this zone, where possible

Hazardous materials shall be stored in a secure building on an impermeable surface with adequate 
spill containment

Propane gas shall be used for power pumps

Any non-water supply activities shall be kept out of the Zone A1 area

3.2 ZONE A2 – 1,000 FEET DIRECT CHEMICAL CONTAMINATION ZONE.

Zone A2 is defined as the intersection of the modeled Wellhead Protection Area and the fixed 1,000 
feet radius around each well.  The purpose of this zone is to provide minimum distance from 
sources of pollution consistent with Hawaii Well Construction and Pump Installation Standards.

a. Prohibited Uses:  
The following uses are prohibited within Zone A2:

Cesspool, septic tank, or subsurface sewage leaching field

Hazardous waste landfills and ponds, or chemical storage

Treated effluent injection well

3.3 ZONE B – INDIRECT MICROBIAL CONTAMINATION ZONE: 2 YEAR TRAVEL TIME.
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Zone B consists of the surface area overlying the portion of the aquifer(s) that contributes water to the 
well within a two-year time-of-travel.  

a. Permitted Uses: 
All other uses permitted in the underlying zoning districts, unless prohibited under 3.3 b. provided that 
they can meet the Performance Standards as outlined for the Wellhead Protection Overlay District under 
3.3.e.  

Minimum lot size for unsewered residential uses shall be two acres, except for; a) existing lots of record 
on the effective date of this Ordinance and b) developments which will be served by municipal sewer 
within five years of the approval of the development. In order to provide for efficiently serving these 
developments with municipal sewer, lots smaller than two acres can be approved, provided that suffi-
cient land area will be maintained in an undeveloped state such that no more than one residence is 
allowed for each two acres of the overall development.

New development construction shall implement best management practices described in 3.3.e.

b. Prohibited Uses. 
The following uses are prohibited within Zone B, the two-year time-of-travel zone. 

Electrical/electronic manufacturing facility; 

Funeral services/graveyards

Golf courses

Metal plating/finishing/fabricating facility; 

Chemical processing/storage facility; 

Plastics/synthetic production facility;

Junk/scrap/salvage yard; 

Major transportation corridors/highways/freeways/turnpikes;

Mines/gravel pit

Landfills/dumps

Injection wells/dry wells/sumps;
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Artificial recharge projects (non-potable water)

Reclaimed wastewater irrigation class R2 and R3

Sewage sludge land application

Underground storage tanks, (except those with spill, overfill, and corrosion protection requirements 
in place);

All uses not permitted in the underlying zone district

c. Prohibited Uses Subject To Exception: 
The following uses, unless granted an exception under 3.3.d., are prohibited within Zone B, the 
two-year time-of-travel zone. 

Automobile body/repair shop; 

Car washes;

Cement/concrete plants;

Gas station; 

Fleet/trucking/bus terminal; 

Dry cleaner; 

Irrigated crops using soil fumigants (> 50 acres) or pesticides with high leachability;

Land divisions resulting in high density (>1 unit/2 acre) septic systems;

Machine shop; 

Wood preserving/treating facility; 

Confined animal feeding operations

Equipment maintenance/fueling areas; 
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Hospitals;

Parking lots/malls (>50 spaces);

Reclaimed wastewater irrigation R1 or better;

Waste transfer/recycling stations;

Above ground storage tanks;

All other facilities involving collection, handling, manufacture, use, storage, transfer or disposal of any 
solid or liquid material or waste having potentially harmful impact on groundwater quality;

d. Exceptions:
Where the underlying zoning permits a use that would be prohibited by this ordinance, a wellhead area 
exception may be granted by the County Department of Water Supply, provided that the use conforms to 
provisions of the underlying zoning district as certified by the County Department of Planning, meets 
the performance standards outlined in 3.3.e below, follows design guidelines outlined in section 4, that 
any concerns of the State Department of Health have been addressed, and that adequate information to 
evaluate the project has been provided. 

Exception may be approved by the County Department of Water Supply for expansion of existing non-
conforming uses to the extent allowed by the underlying district.  The applicant should consult the local 
zoning plan to confirm nonconforming uses. The County Department of Water Supply reserves the right 
to review all applications and shall not grant approval unless it finds such expansion does not pose 
greater potential contamination of groundwater than the existing use.

e. Performance Standards: 
The following standards shall apply to uses in Zones B and C of the Wellhead Protection Overlay Dis-
trict:

Any facility involving the collection, handling, manufacture, use, storage, transfer or disposal of any 
solid or liquid material or wastes, unless granted a special exception either through permit or another 
ordinance, must have a secondary containment system which is easily inspected and whose purpose is 
to intercept any leak or release from the primary containment vessel or structure. Underground tanks 
must be in compliance with underground storage tank rules adopted January 28,2000 in HAR Title 11 
Chapter 281. 

Open liquid waste ponds containing materials referred to in item (1) above will not be permitted without 
a secondary containment system.
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All permitted facilities must adhere to appropriate federal and state standards for storage, handling 
and disposal of any hazardous waste materials.

All abandoned wells should be properly plugged according to local and state regulations.

Confined animal facilities should meet “Management Measure for Wastewater and Runoff from 
Confined Animal Facilities” as set in Hawaii’s Coastal Nonpoint Pollution Control Program Man-
agement Plan, Volume 1, 1996.

Irrigated crops should implement Integrated Pest Management in accordance with US Department 
of Agriculture Natural Resources Conservation Service Technical Guide 1989.

Construction activities shall be in accordance to County Code Chapter 20.08 and these standards:

There shall be a designated person on site during operating hours who is responsible for supervis-
ing the use, storage, and handling of hazardous material and who shall take appropriate mitigating 
actions necessary in the event of fire or spill.

.Hazardous materials left on site when the site is unsupervised must be inaccessible to the public. 
Locked storage sheds, locked fencing, locked fuel tanks on construction vehicles, or other tech-
niques may be used if they will preclude access.

Construction vehicles and stationary equipment that are found to be leaking fuel, hydraulic fluid, 
and/or other hazardous materials shall be removed from the site and from Wellhead Protection 
Zones A, B or C. The vehicle or equipment may be repaired in place, provided the leakage is com-
pletely contained.

Storage and dispensing of flammable and combustible liquids from tanks, containers, and tank 
vehicles into the fuel and fluid reservoirs of construction vehicles or stationary equipment on the 
construction site shall be in accordance with these standards and County Fire Code Chapter 16.04A 

Hazardous materials and other deleterious substances shall not be allowed to enter stormwater sys-
tems.

3.4 ZONE C – INDIRECT CHEMICAL CONTAMINATION ZONE: 10 YEAR TRAVEL TIME.

Zone C consists of the surface area overlying the portion of the aquifer(s) that contributes water to 
the well within a ten-year time-of-travel.  
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a. Permitted Uses: 
All other uses permitted in the underlying zoning districts, unless prohibited under 3.3 b. provided that 
they can meet the Performance Standards as outlined for the Wellhead Protection Overlay District under 
3.3.e.  

b. Prohibited Uses. 
The following uses are prohibited within Zone C, the ten-year time-of-travel zone. 

Electrical/electronic manufacturing facility; 

Chemical processing/storage facility; 

Plastics/synthetic production facility;

Junk/scrap/salvage yard; 

Metal plating/finishing/fabricating facility; 

Mines/gravel pit

Landfills/dumps

Injection wells/dry wells/sumps;

Underground storage tanks, (except those with spill, overfill, and corrosion protection requirements in 
place);

All uses not permitted in the underlying zone district

c. Prohibited Uses Subject To Exception: 
The following uses, unless granted an exception under 3.4.d., are prohibited within Zone B, the ten-year 
time-of-travel zone. 

Automobile body/repair shop; 

Gas station; 

Fleet/trucking/bus terminal; 

Dry cleaner;
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Golf courses; 

Machine shop; 

Wood preserving/treating facility; 

Confined animal feeding operations

Land divisions resulting in high density (>1 unit/acre) septic systems; 

Equipment maintenance/fueling areas; 

All other facilities involving collection, handling, manufacture, use, storage, transfer or disposal of 
any solid or liquid material or waste having potentially harmful impact on groundwater quality;

d. Exceptions: 
Where the underlying zoning permits a use that would be prohibited by this ordinance, a wellhead 
area exception may be granted by the County Department of Water Supply, provided that the use 
conforms to provisions of the underlying zoning district as certified by the County Department of 
Planning, meets the performance standards outlined in 3.3.e below, follows design guidelines out-
lined in section 4, that any concerns of the State Department of Health have been addressed, and 
that adequate information to evaluate the project has been provided. 

Exception may be approved by the County Department of Water Supply for expansion of existing 
nonconforming uses to the extent allowed by the underlying district.  The applicant should consult 
the local zoning plan to confirm nonconforming uses. The County Department of Water Supply 
reserves the right to review all applications and shall not grant approval unless it finds such expan-
sion does not pose greater potential contamination of groundwater than the existing use.

4. DEVELOPMENT GUIDELINES

The following design guidelines are encouraged for all new commercial, residential or mixed use 
development projects, excluding residential subdivisions of 2 lots or less in the 2-year time of travel 
Zone B:

Commercial and high-density residential development should be minimized and located at as far 
distance from the wellhead as possible.
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Appropriate uses are open space, passive parks, schools and low density residential (minimum 2-acre 
lots)

The following design guidelines are encouraged for all new commercial, residential or mixed use devel-
opment projects, excluding residential subdivisions of 2 lots or less in the 10 year time of travel Zone C:

High risk commercial and high-density residential development should be minimized and located at as 
far distance from the wellhead as possible.

Appropriate uses are open space, passive parks, schools, low risk commercial and low density residen-
tial (minimum 1-acre lots)

The following design guidelines are encouraged for all new commercial, residential or mixed use devel-
opment projects, excluding residential subdivisions of 2 lots or less in Zone B and C:

Storm-water infiltration basins should be located outside the WHPA where feasible.

Active parks and schools should implement Integrated Pest Management.

Where development is proposed on property extending both inside and outside the WHPA, and where 
sufficient buildable land area exists on the portion of the property outside the WHPA boundary to 
accommodate the proposed development, and where applicable setbacks permit, that area in its entirety 
should be utilized before any land within the WHPA should be used. Where insufficient buildable land 
area exists on the portion of the property outside the WHPA to accommodate the proposed develop-
ment, as much of the development as possible should be sited outside the WHPA.  

Proposed development entirely within the WHPA should be grouped and sited on the subject parcel at 
as far distance as possible from the wellhead.

Expansions of existing uses should at least conform to these guidelines where the use is expanding 
beyond its’ property boundaries. 

Vegetative cover should be provided on all disturbed land areas, excluding fallow agricultural fields, not 
covered by paving, stone or other solid material. The maintenance or use of native plant materials with 
lower water and nutrient requirements is encouraged.

5. LIABILITY

Nothing in this ordinance shall be construed to imply that the County of Maui has accepted any of an 
owner/developer's liability if a permitted facility or use contaminates groundwater in any aquifer.
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6. DISTRICT BOUNDARY DISPUTES

If the location of the Wellhead Protection Overlay District boundary in relation to a particular par-
cel is in doubt, the rules in Chapter 19.06 apply. 

7. ENFORCEMENT 
a. Any person may submit a verbal or written complaint alleging a violation of this ordinance. 

b. Any approval or permit issued pursuant to the provisions of this ordinance shall comply with all 
applicable requirements of Chapter 19.530. 

c. Where an exception to a prohibited use is granted condition to performance standards, the appro-
priate enforcement agency of the applicable performance standard shall be notified to follow up 
with inspection as needed.

8. SAVING CLAUSE
Should any section or provision of this ordinance be declared invalid, such decision shall not affect 
the validity of the ordinance as a whole or any other part thereof. A determination that any portion 
or provision of this overlay protection district is invalid shall not invalidate any special permit pre-
viously issued thereunder.

Approved by: _________________________________ 

Date: _________________________________ 
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APPENDIX H             Establishing Water 
Advisory Committees

LWAC DISCUSSION DRAFT
A BILL FOR AN ORDINANCE 

TO ESTABLISH COMMUNITY PARTICIPATION 

IN THE FORM OF WATER ADVISORY COMMITTEES 

FOR DEVELOPMENT AND REVIEW OF 

WATER USE AND DEVELOPMENT PLANS

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

Chapter 2.88 A of the Maui County Code is amended as follows:

I. Section 2.88A.010 Sections:

Section 2.88A.010 is amended to include definitions provided herein.  Section 2.88A.020 is 
amended to include language provided herein.  A new section 2.88A.030 is added, and the cur-
rent Sections 2.88A.030 through 2.88A.050 are re-numbered as Sections 2.88A.040 through 
2.88A.060.  A new Section 2.88A.070 is added.  The Sections of the amended Chapter are as fol-
lows:

Sections:

Section 2.88A.010 Definitions

Section 2.88A.020 Purpose & Intent

Section 2.88A.030 Water Advisory Committees

Section 2.88A.050 Adoption of the Plan

Section 2.88A.060 Application of the Plan

Section 2.88A.070 Amendment

Section 2.88A.080 Severability

II. Section 2.88A.020  Definitions:

For purposes of this chapter, unless it is plainly evident from the context that a different meaning 
is intended, certain terms and words are defined as follows:
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“Board” means the board of water supply of the county of Maui

“Commission” means the commission on water resource management of the State of 
Hawaii

“Council” means the council of the county of Maui

“County” means the County of Maui, a political subdivision of the State of Hawaii

“Department” means the Department of Water Supply of the County of Maui

“Director” means the director of water supply of the county of Maui

“DWS” means the Department of Water Supply of the County of Maui

“Plan” means the water use and development plan for the County of Maui, comprised of 
the technical report and executive summary.

“State Water Code” means chapter 174C, Hawaii Revised Statutes.  (Ord 1948 §2, 1990)

A new definition is hereby added: 

"Water Planning Districts" means areas served by a common mix of sources, connected 
such that sources are shared, or a distinct region or area served by small separate systems. 
They are defined as the following broad service areas, and shall include both DWS and 
non-DWS facilities:

1) Central Maui

Including but not limited to the area along the north from Waihee to Kuau, across the cen-
tral isthmus, and along the south from Maalaea to Makena

2) Upcountry

Including but not limited to the current system areas known as Upper Kula, (incl. Ulu-
palakua-Kanaio), Lower Kula, and Makawao (incl. Pukalani through Makawao and Haiku 
to Ulumalu).

3) Lahaina

Including but not limited to the current system areas known as Honokohau, Mahinahina/
Alaeloa, and Lahaina

4) Hana

Including but not limited to Kailua, Keanae, Nahiku, Hana and Kaupo

5) Molokai

Including the entire island of Molokai

6) Lanai

Including the entire island of Lanai
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III. Section 2.88A.020 Purpose and Intent

Section 2.88A.020 is hereby amended as follows.

The purpose of the plan is to meet the mandate of the state water code relative to statewide 
water resources planning, more specifically to aid the commission and the county of Maui in 
the conservation, development and use of the water resources of the county.  (Ord. 1948 §2, 
1990)

The intent of this ordinance is to insure effective community participation in Water Use & 
Development Planning, and to acknowledge the direction taken by the State in publishing its 
Framework for Updating the Hawaii Water Plan to involve the public in planning & decision 
making and to practice integrated resources planning.

IV. Section 2.88A.030 Water Advisory Committees

Section 2.88A.030 is hereby added

2.88A.030 Water Advisory Committees

A. A Water Advisory Committee shall be established in each Water Planning District.

B. Water Advisory Committees shall be composed of residents, purveyors and resource 
managers in the district served by the committee.  In addition, at least one member of 
the Water Advisory Committee may be a Planning Commission representative for 
that district, (provided that person is willing to serve) and at least one shall be a 
County Council members serving the affected region, or that person’s appointed rep-
resentative

C. The membership of Each Water Advisory Committee shall be proposed by the Direc-
tor, with review by the Board, and approval by the Mayor.  

D In recruiting and selecting members for each Water Advisory Committee, The 
Department shall follow the principles in the Statewide Framework For Updating the 
Hawaii Water Plan, striving to be inclusive of stakeholders and achieve balanced par-
ticipation. 

E If deemed advisable by the Department and Mayor,  a substantial and balanced mail-
ing list may substitute for a defined number of committee participants, provided that 
the mailing list is greater than 25 people,  the opportunity to participate is advertised 
for at least a month,  and the Mayor and Council have opportunity to contribute to the 
mailing list. 

F To allow for flexibility and recognition of the unique character of each district, vari-
ous particulars of the committees, including but not limited to composition, member-
ship, terms, meeting schedule, sunset, functions and other items described in 
2.88A.030 D through  J, contained herein, will be defined by the Director as specified 
in attachments for each district.  These attachments are hereby incorporated into this 
rule, may be revised by the Director as needed to optimize implementation of the 
Water Use & Development Planning Functions without need for additional ordinance 
or rule-making proceedings.
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G Each Water Advisory Committee shall meet at a schedule determined by the 
Director, to discuss and make recommendations for update and development of 
the Draft Water Use and Development Plan, or for review of plan status and 
implementation. 

H In the event that the Director finds it necessary, Water Advisory Committees may 
be asked to select representatives to meet with Water Advisory Committees of 
other regions, to work toward resolution of inter-regional disputes.

I Upon completion of the Water Use and Development Plan the Water Advisory 
Committees may continue to meet to review status and implementation of the 
Water Use and Development Plan, as deemed advisable by the Director. 

J The purpose of the Water Advisory Committees pertains specifically to the pro-
cess of drafting, reviewing, updating and monitoring the implementation of the 
Water Use & Development Plans, and the establishment of these committees 
does not supersede any existing powers of the Board, Administration, Planning 
Commission, Council or other agencies.

K The Director may waive the provisions of this section to the extent that they pre-
vent obtaining or granting of federal aid on any project or the prosecution of 
work thereunder.

2.88A.040 Adoption of the Plan

The council hereby adopts the plan, and any future revision, amendment or modification 
of the same, pursuant to section 2.88A.050 of this chapter, shall be deemed part of the plan 
without further adoption or amendment to this chapter and will be incorporated into this 
chapter by reference.  (Ord. 1948 §2 1990)

2.88A.050 Application of the Plan

Section 2.88A.020 is hereby amended as follows.

The plan shall serve as a guideline to the council, the board and all other agencies or 
departments of the County (a) in approving or recommending to other agencies the use or 
commitment of the water resources in the County, and (b) in using public funds to develop 
water resources to meet existing or projected future demands on the public water systems 
as set forth in the plan, and  (c) in establishing or recommending for consideration policies 
or protective measures for water resource management as appropriate to meet critical con-
cerns of individual or collective water districts.  (Ord. 1948 §2 1990)

2.88A.050 Amendment

Section 2.88A.020 is hereby amended as follows.

If a proposed community plan amendment will impact the plan, the director shall initiate 
any necessary plan amendments.

An amendment to the plan proposed by the council, the director or any agency shall be 
referred to the Department for its review and recommendation.  The Department shall hold 
-4 Maui County Water Use & Development Plan - Lana‘i 



appropriate public hearings on proposed revisions or amendments and shall transmit them, 
with its findings and recommendations to the council. Within forty-five days of receipt of a 
proposed amendment, the council shall approve the amendment by ordinance.  If the council 
fails to act within forty-five days, the amendment shall be deemed disapproved.

The mayor shall appoint a nine-member task force to be chaired by the director to assist the 
Department with the review and amendment of the plan whenever the planning director recom-
mends the revisions to the general plan pursuant to section 8-8.3.3 of the revised charter of the 
county of Maui. The task force shall recommend to the Department amendments to the plan so 
as to be consistent with any community plan amendment.  (Ord. 1948 §2, 1990)

The Water Advisory Committees shall be established and serve as described in Section 
2.88A.040 above, and shall recommend updates or changes as necessary based on community 
plan amendments, status of water resources or other critical factors.  The Water Advisory com-
mittees shall recommend to the Department amendments as necessary to be consistent with 
general and community plan amendments.  (Ord. 1948 §2, 1990)(Ord. 1948 §2, 1990)

VIII.2.88A.070 Severability

Section 2.88A.070 is hereby added:

The invalidity of any word, section, clause, paragraph, sentence part, or provision of this chap-
ter shall not affect the validity of any other part of this chapter which can be given effect with-
out such invalid part or parts.

IX.Effective Date

This ordinance shall take effect upon its approval.
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Attachment A

Water Use & Development Plan - Water Advisory Committee for Lana`i

I. Establishment of the Lana`i Water Advisory Committee.

There shall be a Lana`i Water Advisory Committee (LWAC).

II. Special Provisions:

A.  Balance of Membership

Membership and representation on the Lana`i Water Advisory Committee shall be as fol-
lows: 

B. Meeting Frequency & Triggers for Calling a Meeting

The LWAC shall  meet bimonthly during drafting and update of the Water Use and Devel-
opment Plan, and quarterly thereafter.  Additional meetings may be held on an as-needed 
basis, if one or more of the following conditions apply:

Organization or Entity Number of 
Representa-
tives

Lana`i Company 2

Lana`ians for Sensible Growth 2

At Large Lana`i Residents 3

Member of Lana`i Planning Commission 1

Council Member Residing on Island 1

Lead Agency - Department of Water Supply Staff 1 Ex Officio

Advising Agency - Commission on Water Resources Management 1 Ex Officio

Advising Agency - Department of Land & Natural Resources 1 Ex Officio

Advising Agency - Maui County Planning Department 1 Ex Officio

Advising Agency - Maui County Department of Public Works & Environ-
mental Management

1 Ex Officio
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1) DWS receives a development proposal for review for the island of Lana`i which is 
inconsistent with the Water Use and Development Plan. 

2) DWS receives a development proposal for review for the island of Lana`i which is 
anticipated to utilize more than 60,000 gpd, or which will cause pumpage to exceed designa-
tion triggers set by the Commission on Water Resource Management.

3) DWS receives a development proposal for review which may cause pumpage to 
exceed operational guidelines.

4) DWS receives a development proposal for review which involves a community plan 
amendment.

5) Status of the aquifer or watershed has been altered, implementation of source water 
protection is in question, or monitoring shows that implementation is ineffective and discus-
sion is deemed advisable.

6) LWAC members or other supporting agencies request a meeting due to questions 
regarding implementation of Water Use and Development Plan measures, or status of water 
source & supply, or other unforeseen issues pertaining to the status of the water supply, or the 
drafting, implementation, and consistency of the Water Use and Development Plan with the 
Community Plan.

C. Coordination with Planning

If a proposed land use is heard by the planning department and or council, and if said land use 
could be contrary to the information in the Water Use and Development Plan, exceed con-
sumption triggers based on standards for source and system viability as set by the Department, 
have potential for significant adverse affect on source or systems, or be contrary to any policy 
or resource protective measure contained in the plan, the Department may request to the Plan-
ning Department that the project be reviewed by the water advisory committee.  

The Planning Director will determine whether such request for referral is to be granted.  In the 
case of such referrals, the Planning Department, Planning Commission or Council shall con-
sider the recommendations of the Water Advisory Committee for the record.   

The results of these reviews shall be forwarded to the Director. The Director will in turn for-
ward these recommendations to the Director of the Planning Department of the County of 
Maui.

The land use decision making body may over-ride the recommendations of the Department and 
Water Advisory Committee, except where this would conflict with the but should state the rea-
son for such action on the record.  
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