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The figure below shows the MDWS systems and HC&S lands overlying the three aquifer sectors.  
 
Figure 15-1 Wailuku, Central and Ko`olau Aquifer Sectors, HC&S Lands, Maui Department of 
Water Supply Central System and Upcountry System 
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Table 15-14 Wastewater Reclamation Facility Capacity, Production and Use, 2014 (mgd) 
WWRF  Treatment 

Level  
WWRF 
Design 
Capacity  

Recycled 
Water 
Produced  

Recycled 
Water 
Used  

% of Total 
Produced 
Used  

% of Design 
Capacity 
Used  

Application  

Wailuku
-Kahului  

R-2  7.9  4.7  0.25  5.3%  3.2%  None  

Kīhei  R-1  8  3.6  1.5  41.5%  18.7%  Golf Course, 
Agriculture, 
Dust Control, 
Landscape, Fire 
Protection  

Mākena 
(Private)  

R-1  0.75  0.08  0.08  10.6%  10.6%  Golf Course  

Pukalani 
(Private) R-1 0.29 0.19 0.19 100% 65.5% Landscape 

Source: Department of Environmental Management, Wastewater Reclamation Division, Central Maui Recycled 
Water Verification Study, December 2010 
 

Mākena Resort Wastewater Reclamation System 

The Mākena area is predominantly served by cesspools. There is no publicly owned treatment 
works operating in the area. Mākena Resort is served by a privately owned individual 
wastewater system with effluent treated to R-1 quality. The Mākena Wastewater Reclamation 
Facility encompasses an area of approximately 13 acres, mauka of the Mākena North Golf 
Course. The reclaimed water is pumped up to a larger reservoir within the golf course irrigation 
system, mixed with non-potable ground water from nearby wells, and used to irrigate portions 
of the North and South courses.  Its average daily capacity is approximately 0.72 mgd and is 
designed to be expanded to 1.5 mgd in the future. The current average daily flow is 
approximately 80,000 gallons. The primary reuse is golf course irrigation. Additional reuse is for 
wastewater facility uses such as landscape irrigation, washdown and dilution water. 
 

Pukalani Wastewater Reclamation System 

Hawai`i Water Service Company treats 200,000 gpd of wastewater using membrane bio-reactor 
technology used to irrigate the adjacent Pukalani golf course. About 190,000 gpd are used and 
no recycled water expansion plans are identified. 

 

Stormwater Reuse 

Capture and reuse of stormwater runoff is an under-utilized water resource that provides an 
opportunity to reduce reliance on groundwater and surface water for landscape irrigation, 
especially when incorporated into the design of development projects in order to minimize 
infrastructure costs. There is no reported stormwater reuse in the Central ASEA, although some 
development projects may have stormwater controls incorporated into project design to 
reduce runoff and its effects. The Hawai'i Stormwater Reclamation Appraisal Report, 2005, and 
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State Department of Hawaiian Home Lands (DHHL) Water Demand Projections  

The DHHL maintains land use jurisdiction over Hawaiian Homes and is not subject to county 
zoning designations. Water rates used by the State Water Projects Plan Update, DHHL, May 
2017, and projected demand based on the DHHL Maui Island and regional land use plans are 
described in the table below.  

 

Table 15-16 DHHL Land Use, Central ASEA Acreage, and Water Standards for Maui 
Land Use Acres or Residential Units Central 

ASEA 
Potable Water 
Standard 

Non-potable 

(gal/acre) 

Residential  

1,286 acres: Kēōkea (386 units [66 
Subsistence Agriculture 3-ac lots, 320 
Residential 1-acre lots]), Waiohuli (768 
units = 768 acres) 600 gal/unit None 

Subsistence Ag  
100 acres: Kēōkea-Waiohuli 
(ranching/grazing)* 600 gal/unit 3400 gal/acre 

Supplemental 
Agriculture 

0 
None 3400 gal/acre 

Pastoral 0 600 gal/unit 20 gal/acre 

General Ag  546 acres: Pu`unēnē None 3400 gal/acre 

Special District  Varies Varies  

Community Use 
acres 

109 acres: Kēōkea (69 ac) + Waiohuli 
(40 ac) 

1,700 gal/acre 
or 60 
gal/student None 

Conservation 0 None None 

Commercial  0 3,000 gal/acre  None 

Industrial 100 acres: Pu`unēnē 6,000 gal/acre None 

Table prepared by MDWS, Water Resources & Planning Division. Figures are estimates based on DHHL Maui Island 
Plan and Regional Plans.  
*State of Hawai`i, Department of Hawaiian Homelands, Kēōkea-Waiohuli DHHL Regional Plan, 2011, page 18 
 

The 2017 State Water Projects Plan (SWPP) has been updated to address DHHL’s project needs 
from 2016 to 2031.55 There are three major DHHL project areas in the Central ASEA (Pu`unēnē, 
Kēōkea, and Waiohuli). Planned projects by aquifer system area are summarized below. 
Projected water demand and strategies for build-out of the Central ASEA DHHL projects over 
the WUDP planning period are discussed below. Build out of the two projects are not included 
in directed growth areas, or appear accounted for in the MIP. Therefore, projected demand 

                                                 
55 State of Hawai`i Department of Hawaiian Homelands, State Water Projects Plan Update, 2017 
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Figure 15-25 Important Agricultural Lands, EMI Ditches and Service Areas, and Rainfall for 
HC&S Lands  

 

 
Table 15-31 Projected Low to High Agricultural Demand for A&B/HC&S Lands within EMI 
Service Area 2017 - 2035 

 Low-Growth 
Scenario 25% of IAL 
Farmed 

Mid-Growth 
Scenario 50% of IAL 
Farmed 

High-Growth Scenario: 100% of 
Plantation Served by EMI and/or 
Brackish Water per HC&S 
Diversified Agriculture Plan 

Time Frame 2020 2030 2035 

Irrigated Acres 6,823 13,647 26,996 

Irrigation Demand 
(mgd) 

23.20 46.40  89.23 

 

The extent to which brackish water from Pā`ia and Kahului Aquifers can and will be used is highly 
uncertain and probably directly related to the amount of irrigation return recharge over the same 
aquifers. It is anticipated that decreased irrigation return recharge will increase salinity and the 
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The following tables are revised to reflect Mahi Pono’s projected irrigation demand. 
 
Page 80, Table 15-31 Projected Low to High Agricultural Demand for Mahi Pono Farm Plan 
2019 - 2035 

 Low-Growth Scenario 
2019 Crop Plans 

Mid-Growth Scenario 
50% of Farm Plan 

High-Growth Scenario: 
100% of Farm Plan 

Time Frame 2020 2030 2035 

Irrigated Acres 3,868 10,325 20,650 

Irrigation Demand (mgd) 15.58 41.16 82.33 

 

Page 83, 15.6.7 Population Growth-Based Water Demand Projections Analysis  
 
The selected 20-year projected demand scenario for the Central ASEA is population mid-growth 
based, that account for the MDWS Upcountry system as a whole, with the addition of DHHL 
needs and the Upcountry Meter Priority List. Substituting the HC&S Diversified Agriculture Plan 
with Mahi Pono Farm Plan, total 2035 demand is projected to 122.32 mgd, a decrease from 
128.105 mgd. 
 
Page 86, Figure 15-26 Projected Water Use to 2035, Population Growth Based (Low, Medium, 
High) Central ASEA + MDWS Upcountry System + Upcountry Meter Priority List + DHHL (mgd) 
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sustainable level of groundwater use, compared to historic levels. The tolerance of various crops 
to brackish water quality further adds to uncertainty in use. 

 

Diversified Agriculture Outside the HC&S Plantation 

Upcountry Maui has a range of actively cultivated crops while the dry slopes between Kula and 
the coastal area of Kama`ole Aquifer is primarily unirrigated pasture. Based on the 2015 
Agricultural Baseline and applying irrigation water duty in accordance with Hawai`i Department 
of Agriculture guidelines, water demand outside the HC&S plantation of the Central ASEA would 
be 9.9 mgd. Use includes the Kula Ag Park, the Maui Pineapple Company and Monsanto seed 
production on the Central isthmus. Projecting a potential 20 percent increase in agricultural use, 
and accounting for the planned expansion of the Kula Ag Park represents a high growth scenario. 
Adjustments to projected demand are anticipated once the the Agricultural Water Use & 
Development Plan is updated. Until then, the high growth scenario 11.8 mgd is conservatively 
selected as the 2035 demand projection. Table 15-32 below shows breakdown by crop, acreage 
and water duty over the planning period. 

 

Table 15-32 Central ASEA Agricultural Water Demand (mgd), 2015 Agricultural Baseline 
(acreage), Agricultural Water Use Based on Crop, Water Use Rates - HDOA Guidelines 

Crop Acreage Water Use 
Rate (gpd 
per acre) 

Estimated 
Water 
Demand 2015 
(mgd) 

Estimated 
Demand 2035 
(2015 + 20%) 

Banana 16.70 3,400 0.057 0.068 
Coffee 10.58 2,900.00 0.031 0.037 
Diversified Crop 1,197.22 3,400.00 4.071 4.885 
Flowers / Foliage / 
Landscape 

97.97 4,000-6,000 0.490 0.588 

Pasture 53,720.04 0-6,700 0.000 0.000 

Pineapple 1,093.52 1,350.00 1.476 1.772 
Seed Production 754.41 3,400.00 2.565 3.078 
Taro 0.23 100,000-

300,000* 
0.035* 0.041* 

Tropical Fruits 21.69 4,400-
10,000 

0.156 0.187 

Kula Ag Park Expansion 302.00   1.027 1.232 
CENTRAL Total 57,214.35   9.908 11.888 

Coffee: per Brian Kau, HDOA, personal communication 10/12/2016. 
Wetland taro: Per CWRM CC D&O, Nā Wai `Ehā and East Maui Streams 
 
 



Page 84, Table 15-33 Projected Water Use by CWRM Category to 2035 (mgd) Central ASEA 
  2014 2015 2016 2017 2018 2019 2020 2025 2030 2035 
POPULATION BASED                     
Domestic 0.000 0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Industrial 0.208 0.211 0.217 0.222 0.227 0.232 0.237 0.261 0.290 0.316 
Agriculture 191.452 191.452 191.452 32.434 32.534 26.829 28.495 54.075 95.245 95.245 
Irrigation 3.683 3.744 3.836 3.927 4.018 4.110 4.201 4.627 5.133 5.591 
R-1 Irrigation 1.008 1.025 1.050 1.075 1.100 1.125 1.150 1.267 1.405 1.531 
Municipal MDWS 22.235 22.609 23.160 23.712 24.263 24.814 25.366 27.939 30.995 33.761 
Municipal Private 0.235 0.239 0.245 0.250 0.256 0.262 0.268 0.295 0.327 0.356 
Municipal CENTRAL ASEA Only 22.470 22.899 23.423 23.960 24.509 25.070 27.928 30.871 34.303 37.501 
MDWS Upcountry System Only 7.610 7.693 7.785 7.879 7.973 8.069 8.155 8.292 8.432 8.530 
Military 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
TOTAL CENTRAL ASEA Pop. Based Mid Growth excl. 
AG 27.368 27.880 28.526 29.184 29.854 30.537 33.517 37.026 41.132 44.939 
Total Central ASEA Pop. Based Mid Growth  Incl. AG 218.820 219.332 219.978 61.618 62.388 57.366 62.012 91.101 136.377 140.184 
Total Central ASEA Low Growth 218.820 216.948 217.539 59.122 59.835 54.755 59.146 87.936 132.860 136.341 
Total Central ASEA High Growth 218.820 221.529 222.226 63.917 64.740 59.772 64.653 94.019 139.618 143.725 

DHHL Additional to Pop. Growth Puunene Potable 
Kahului Aquifer     

1.734 1.734 1.734 1.734 1.734 1.734 1.734 1.734 

DHHL Additional to Pop. Growth Keokea/Waiohuli, 
Ulupalakua Potable Kamaole Aquifer     0.096 0.096 0.096 0.096 0.3489 0.3489 0.8097 0.8131 

DHHL Additional to Pop. Growth Keokea/Waiohuli, 
Ulupalakua Non Potable Kamaole Aquifer             

0.578 0.578 0.578 0.578 

DHHL Additional to Pop. Growth Puunene Non 
Potable     1.8564 1.8564 1.8564 1.8564 1.8564 1.8564 1.8564 1.8564 

SELECTED SCENARIO: Pop. Based Mid Growth MDWS 
Upcountry System, 100% Meter Priority List, DHHL 210.487 210.640 214.521 55.698 55.995 50.488 53.174 79.368 121.706 122.320 
LAND USE BASED                     
County Zoning 433.259 433.259 433.259 433.259 433.259 433.259 433.259 433.259 433.259 433.259 
DHHL 4.011 4.011 4.011 4.011 4.011 4.011 4.011 4.011 4.011 4.011 
TOTAL Land Use Based 437.27 437.27 437.27 437.27 437.27 437.27 437.27 437.27 437.27 437.27 
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Page 133, Table 15-39 Summary of Recommended Strategies Central ASEA 
 

STRATEGY PLANNING OBJECTIVES 
 

ESTIMATED 
COST 

IMPLEMENTATION  
1: Short-term 1 – 5 years 
2: Long-term 5 – 20 years 
AGENCY TIME-

FRAME 
 RESOURCE MANAGEMENT 
1 Explore funding and conduct a 

cost benefit analysis of 
improvements to the EMI non- 
potable conveyance system to 
mitigate losses and preserve 
existing reservoirs at risk of 
decommissioning. Priority 
components and associated costs 
TBD.  

Maintain sustainable 
resources 
Protect water resources 
Protect and restore streams 
Maximize efficiency of water 
use 
 

N/A Maui County 
A&B 
Properties/ 
EMI 

1,2 

 CONVENTIONAL WATER SOURCE STRATEGIES 
2 Assess alternative options to 

restructure and process the existing 
Upcountry Meter Priority List to 
improve processing rate and 
adequate source development.  

Provide adequate volume of 
water supply 
Maximize reliability of water 
service 
 

N/A MDWS 
 

 

1,2 

3 Explore new basal well development 
in the Makawao Aquifer to 
accommodate growth Upcountry 
and add reliable new source. 
Potential yield is up to 3 mgd.  

Provide adequate volume of 
water supply 
Maximize reliability of water 
service 
Minimize adverse 
environmental impacts 

$4.5 – 6.0 
/1000 gallons 

MDWS 
DLNR 
Public/ 
private 
partnerships 
 

1,2 

4 Explore East Maui well development 
in combination with Makawao 
Aquifer basal groundwater to meet 
projected demand on the MDWS 
Upcountry System. Initiate a 
hydrologic study to determine any 
negative impact on existing ground 
and surface water sources, stream 
flow and influences from dikes. 
Potential yield is > 6 mgd. 

Provide adequate volume of 
water supply 
Maximize reliability of water 
service 
Minimize adverse 
environmental impacts 
 

$3.71*        
/1000 gallons 

CWRM 
USGS 
MDWS 

1,2 

5 Explore Pā`ia Aquifer for non-
potable demand, and potable use 
with additional treatment as 
necessary to serve projects included 
in the Maui Island Plan that cannot 
feasibly be serviced by MDWS 
source and infrastructure. Estimated 
demand for the Maui High School 
Campus is about 0.75 mgd. 

Provide adequate volume of 
water supply 
Maximize reliability of water 
service 
 
 

N/A Maui County 1,2 
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STRATEGY PLANNING OBJECTIVES 

 
ESTIMATED 

COST 
AGENCY TIME     

FRAME 
6 Execute a long-term source 

agreement for use and maintenance 
of the Wailoa Ditch that ensures 
adequate non-potable supply for the 
Kula Agricultural Park expansion and 
potable supply for projected MDWS 
Upcountry System needs over the 
planning period.  

Provide adequate volume of 
water supply 
Maximize reliability of water 
service 

 

N/A Maui County 
MDWS  
A&B 
Properties 

 

7  Pursue hydrologic studies needed to 
explore the Ha`ikū Aquifer and an 
updated ditch flow analysis to 
optimize raw water storage and 
treatment plant capacity at Kamole 
Weir in order to expedite the most 
feasible new source. Surface water 
strategies are contingent on a long- 
term agreement with A&B 
Properties allocating adequate 
surface water for the MDWS 
Upcountry System. 

Minimize cost of water 
supply 
Provide adequate volume of 
water supply 
Maximize reliability of water 
service 
Maintain consistency with 
General and Community 
Plans 

Surface water 
$5.15 /1000 
gal (20 yr)  
(construction 
cost $50M, 
Operational 
$1.47/1000 
gal) 
Groundwater 
$3.71/1000 
gal 

MDWS 1,2 

ALTERNATIVE WATER SOURCE STRATEGIES  
8  Consider alternative sources of 

irrigation water including 
wastewater reuse, recycled 
stormwater runoff, and brackish well 
water in land use permitting to 
mitigate low flow stream conditions. 
Require alternative sources for 
irrigation when reasonably available 
in county discretionary land use 
permitting. 

Maintain sustainable 
resources 
Protect and restore streams 
Minimize adverse 
environmental impacts 
Maximize efficiency of water 
use 
Maintain consistency with 
General and Community 
Plans 

N/A Maui County 
DEM 
HC&S 

1,2 

9  Expand distribution from the Kahului 
WWTF for commercial, landscape 
and other non-potable irrigation 
applications. Potential available 
recycled water is 4.2 mgd.   

Maximize efficiency of water 
use 
Maintain consistency with 
General and Community 
Plans 

$6.7M MDEM 
 

1,2 
 

10 MDWS and MDEM collaborate to 
identify private-public partnerships, 
state and federal funding sources to 
maximize utilization of recycled 
water produced at the Kīhei WWTF 
and supplemental non-potable 
sources for seasonal use of R-1 
water.  

Maximize efficiency of water 
use 
Maintain consistency with 
General and Community 
Plans 

(Transmission 
South Kīhei to 
Wailea $21M) 

MDEM 
MDWS 

1,2 
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APPENDIX 15A East Maui Streams Assessment 
Based on June 20, 2018 Findings of Facts, Conclusion of Law, and Decision & Order 

 
Unit Unit Name BFQ50 

at IIFS 
(cfs) 

BFQ50 
at IIFS 
(mgd) 

IIFS 
(cfs) 

IIFS 
(mgd) 

BF Avail. 
to divert 
at Q50 

BF Avail. 
to divert 
at Q90 

TFQ50 
(cfs) 

TFQ50 
(mgd) 

6027 Maliko   
 

  
   

  
 

6028 Kuiaha   
 

  
   

  
 

6029 Kaupakulua   
 

  
   

  
 

6030 Manawaiiao   
 

  
   

  
 

6031 Uaoa   
 

  
   

  
 

6032 Keali`i   
 

  
   

  
 

6033 Kakipi   
 

  
   

  
 

6034 Honopou 6.50 4.20 0.00 
 

0.00 0.00   
 

6035 Ho`olawa   
 

  
   

  
 

6036 Waipio   
 

  
   

  
 

6037 Hanehoi 2.54 1.64 0.00 0.00 0.00 0.00   
 

 
Puolua (Huelo) 
Stream 

1.47 0.95 0.00 0.00 0.00 0.00   
 

6038 Hoalua   
 

  
   

  
 

6039 Hanawana   
 

  
   

  
 

6040 Kailua   
 

  
   

  
 

6041 Naili'ilihaele   
 

  
   

  
 

6042 Puehu   
 

  
   

  
 

6043 O`opuola   
 

  
   

  
 

6044 Ka`aiea   
 

  
   

  
 

6045 Punalu`u   
 

  
   

  
 

6046 Kolea   
 

  
   

  
 

 
Alo   

 
  

   
  

 
 

Wahinepe`e 0.90 0.58 0.90 0.58 
  

  
 

6048 Puohokamoa 8.40 5.43 1.10 0.71 4.72 -0.59 13.00 8.40 
6049 Haipuaena 4.90 3.17 1.36 0.88 2.29 -0.88 6.60 4.27 
6050 Punalau 4.50 2.91 2.90 1.87 1.03 

 
3.60 2.33 

6051 Honomanū 4.20 2.71 4.20 2.71 3.17 0.71 6.20 4.01 
6052 Nua'ailua 0.28 0.18 2.20 1.42 -1.24 -1.42 0.56 0.36 
6053 Pi`ina`au 14.00 9.05 0.00 0.00 0.00 0.00 21.00 13.57  

Palauhulu 
Stream 

11.00 7.11 0.00 0.00 0.00 0.00 6.10 3.94 

6054 Ohia 4.70 3.04 0.00 0.00 3.04 
 

  0.00 
6055 Waiokamilo 3.90 2.52 0.00 0.00 0.00 0.00 7.00 4.52 
6056 Wailuanui 6.10 3.94 0.00 0.00 0.00 0.00   0.00 
6057 West Wailuaiki 6.00 3.88 0.00 0.00 0.00 

 
8.50 5.49 

6047 Waikamoi 6.70 4.33 3.80 2.46 1.87 -2.44 6.60 4.27 
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Waikamoi   

 
  

   
  0.00 

6058 East Wailuaiki 5.80 3.75 3.70 2.39 1.36 -0.58 8.00 5.17 
6059 Kopiliula 5.00 3.23 3.20 2.07 1.16 -0.52 8.00 5.17  

Puaka`a 
Stream 

1.10 0.71 0.20 0.13 0.58 -0.13 1.90 1.23 

6060 Waiohue 5.00 3.23 0.00 0.00 0.00 0.00 6.20 4.01 
6061 Pa`akea 0.90 0.58 0.18 0.12 0.47 -0.12 1.50 0.97 
6062 Waia`aka 0.77 0.50 0.77 0.50 0.00 -0.15   0.00 
6063 Kapaula 2.80 1.81 0.56 0.36 1.45 1.12 4.90 3.17 
6064 Hanawi 4.60 2.97 0.92 0.59 2.38 1.08 7.70 4.98 
6065 Makapipi 1.30 0.84 0.00 0.00 0.00 0.00 7.40 4.78 

Wailoa Ditch Available 
to Divert 

  73.26   16.80 20.35 2.21 62.36 40.30 

Petitioned Streams   
 

  
   

124.76 80.63 
Fully Restored TFQ50   

 
  

   
70.31 45.44 

IIFS 
 

  
 

  13.50 
  

  
 

Wailoa Ditch Flow at 
Honopou 2011 -15 
TFQ50 

  
 

  
   

135.26 87.42 

New Hamakua Ditch at 
Honopou 2011 -15 
TFQ50 

  
 

  
   

19.34 12.50 

Lowrie Ditch at 
Honopou 2011 -15 
TFQ50 

  
 

  
   

16.85 10.89 

Haiku Ditch at Honopou 
2011 -15 TFQ50 

  
 

  
   

6.46 4.18 

Ditch gain between 
Honopou and Maliko 

  
 

  
   

13.30 8.60 

Total Flow diverted 
prior to IIFS 

  
 

  
   

191.21 123.58 

IIFS Restored Streams 
TFQ50 

  
 

  
   

70.31 45.44 

Remains to Divert:   
 

  
   

120.90 78.14 
DWS Kamole Weir 
Average 2014 

  
 

  
   

  3.60 

Kula Ag Park   
 

  
   

2.50 1.62 
Remains for HC&S 
(Est.) 

  
 

  
   

  72.92 

Restoration Status Full         
Restoration Status 
Connectivity 
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	b. Work with appropriate State and County agencies to achieve a balance in resolving the needs of water users in keeping with the water allocation priorities of the MIP
	c. Acquire and develop additional sources of potable water
	d. Ensure a reliable and affordable supply of water for productive agricultural uses
	e. Capitalize on existing infrastructure capacity as a priority over infrastructure expansion
	f. Develop and fund improved water-delivery systems
	b. Ensure that public/private groundwater development agreements reflect the public trust needs and are in keeping with the water allocation priorities of the MIP.
	County Code currently requires water source development agreements between the county and private entities to be approved by resolution.  In compliance with the directed growth strategy adopted in the MIP, such agreements should ensure that source pro...
	The estimated range in IFS for East Maui Streams and Nā Wai `Ehā indicate that sufficient surface water could be diverted to meet most projected agricultural demand under normal, or Q70 conditions, but not under Q90 flow. Under drought conditions, alt...
	a. Ensure the efficiency of all water system elements including well and stream intakes, water catchment, transmission lines, reservoirs, and all other system infrastructure.
	c. Support plans and programs to develop additional sources of water for irrigation purposes.
	d. Support the recommendations, policies, and actions contained within the Maui Agricultural Development Plan, July 2009, when consistent with the MIP.
	e. Give priority in delivery and use of agricultural water and agricultural land within County agricultural parks to cultivation of food crops for local consumption.
	d. Support plans and programs to develop additional sources of water for irrigation purposes.

	b. Promote the reclamation of gray water, and enable the use of recycled, gray, and brackish water for activities that do not require potable water.
	c. Explore and promote alternative water-source-development methods.

	Objectives
	a. Increase the efficiency and capacity of the water systems in striving to meet the needs and balance the island’s water needs
	General Plan Policies
	a. Ensure the efficiency of all water system elements including well and stream intakes, water catchment, transmission lines, reservoirs and all other system infrastructure
	b. Encourage increased education about and use of private catchment systems where practicable for non-potable uses
	Recommended Strategies
	a. Inform and educate the residential and commercial community of easy, affordable rainfall catchment for recharge and garden use
	Rainfall catchment stored in a tank or underground storage system can be used for landscape irrigation to offset potable supply.  Water quality can be an issue and there is currently no state or county oversight regulating household catchment systems....
	b.    Provide incentives for residential rainwater catchment systems
	A rainwater harvesting pilot program for residential irrigation uses is considered in the MDWS conservation program portfolio.
	Recommended Strategies
	a. Explore and promote opportunities for large volume stormwater runoff for agricultural irrigation.
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	Issues Raised in the Water Use and Development Plan Public Process
	 Protect water resources in the region from contamination, including protecting groundwater recharge areas, and wellhead protection areas within a 1.25-mile radius from the wells.
	 Protect cultural and archaeological sites: `Īao Stream, taro lo`i terraces in `Īao Valley, Nā Wai `Ehā.
	 Promote and implement programs for groundwater and wellhead protection.
	 Coordinate water system improvement plans with growth areas to ensure adequate supply and a program to replace deteriorating portions of the distribution system. Future growth should be phased to be in concert with the service capacity of the water ...
	 Improve the quality of potable water.
	 Coordinate the construction of all water and public roadway and utility improvements to minimize construction impacts and inconveniences to the public.
	 Coordinate expansion of and improvements to the water system to coincide with the development of residential expansion areas.
	 Preserve agricultural lands as a major element of the open space setting bordering various communities.
	 Preserve and protect Native Hawaiian rights and practices customarily and traditionally exercised for subsistence, cultural and religious purposes.
	 Encourage traditional Hawaiian agriculture, such as taro cultivation, within the agricultural district, in areas which have been historically associated with this cultural practice.
	Supply Augmentation/Demand Controls
	 Promote conservation of potable water through use of treated wastewater effluent for irrigation.
	 Reuse treated effluent from the County’s wastewater treatment system for irrigation and other suitable purposes in a manner that is environmentally sound.
	 Provide incentives for water and energy conservation practices.
	 Promote energy conservation and renewable energy.
	 Incorporate drought-tolerant plant species and xeriscaping in future landscape planting.
	 Restore mauka to makai streamflow.
	 Protect water resources in the region from contamination, including protecting groundwater recharge areas and wellhead protection areas.
	 Protect cultural and archaeological sites: Wailuku River (`Īao Stream), taro lo'i terraces in `Īao Valley, Na Wai 'Eha.
	 Promote and implement programs for groundwater and wellhead protection.
	 Native Hawaiian water rights: Water rights include current and future water use for Hawaiian Homelands, domestic water use for kuleana lands, and traditional and customary rights. The ahupua`a systems that exist should be maintained and enhanced.
	 Promote conservation of potable water through use of treated waste water effluent for irrigation.
	 Reuse treated effluent from the County’s waste water treatment system for irrigation and other suitable purposes in a manner that is environmentally sound.
	 Provide incentives for water and energy conservation practices.
	 Promote energy conservation and renewables.
	 Incorporate drought tolerant plant species and xeriscaping in future landscape planting.
	 Coordinate water system improvement plans with growth areas to ensure adequate supply and a program to replace deteriorating portions of the distribution system. Future growth should be phased to be in concert with the service capacity of the water ...
	 Coordinate the construction of all water and public roadway and utility improvements to minimize construction impacts and inconveniences to the public.
	 Coordinate expansion of and improvements to the water system to coincide with the development of residential expansion areas.
	Implementing actions include:
	 Plan and construct water system improvements, including additional source, transmission, and storage capabilities.
	 Protect cultural and archaeological sites: `Īao Stream, taro lo`i terraces in `Īao Valley, Nā Wai `Ehā.
	 Preserve and protect Native Hawaiian rights and practices customarily and traditionally exercised for subsistence, cultural and religious purposes.
	 Encourage traditional Hawaiian agriculture, such as taro cultivation, within the agricultural district, in areas which have been historically associated with this cultural practice.
	 Promote conservation of potable water through use of treated wastewater effluent for irrigation
	 Reuse treated effluent from the County’s wastewater treatment system for irrigation and other suitable purposes in a manner that is environmentally sound


	Ch 15 Central Final_0720.pdf
	III. Sector Area Reports
	Table of Contents
	LIST OF TABLES
	LIST OF FIGURES
	The figure below shows the MDWS systems and HC&S lands overlying the three aquifer sectors.
	Figure 15-1 Wailuku, Central and Ko`olau Aquifer Sectors, HC&S Lands, Maui Department of Water Supply Central System and Upcountry System
	15.1 PLANNING FRAMEWORK
	Issues Raised in the Water Use and Development Plan Public Process
	Water Management and Transport
	Streamflow Protection and Native Hawaiian Rights and Uses
	Water Availability and the Upcountry Priority List
	Alternative Water Sources and Conservation
	Environmental Protection
	Department of Hawaiian Homelands Needs
	Impact of HC&S transition
	Maui Island Plan Issues
	Community Plan Issues
	The 2002 Kahului-Wailuku Community Plan
	Water Resources
	Water Availability and Use
	Supply Augmentation/Demand Controls
	The 1996 Makawao-Pukalani-Kula Community Plan
	Water Availability and Use
	Supply Augmentation/Demand Controls
	The 1995 Pā`ia-Ha`ikū Community Plan
	Water Resources
	Water Availability and Use
	The 1998 Kīhei-Mākena Community Plan
	Water Availability and Use
	Supply Augmentation/Demand Controls
	15.2.1 Climate and Geology
	Climate
	Figure 15-2 Mean Annual Rainfall and Fog Zone in Central and West Maui
	Geology
	Groundwater and Surface Water Recharge
	Table 15-1 Central ASEA Groundwater Recharge Estimates Drought and Average Conditions
	Groundwater Availability
	Figure 15-3  Central ASEA Aquifer Systems and Sustainable Yield
	Figure 15-5 Central ASEA Groundwater Levels Measures in 2005 (Feet Above Mean Sea Level)
	Climate Change Impact on Groundwater Availability
	Moku and Watersheds
	Figure 15-6 Central Aquifer Sector Moku and Watershed Boundaries
	Figure 15-7 Central ASEA Surface Water Hydrologic Units
	Figure 15-8 Central ASEA Streams
	Transport of Stream Water from Nā Wai `Ehā
	Transport of Stream Water from East Maui
	15.3.1 Historical Context
	Boundary Delineations
	Figure 15-9 Kula, Hāmākuapoko and Honua`ula Moku
	Hāmākualoa Place Name
	Kula and Hāmākuapoko Staples
	Handy writes about the cultivation of crops within the ancient Moku of Hāmākuapoko.
	15.3.3 Historic Water Scarcity
	East Maui’s Historical Contribution to Upcountry Agriculture
	Pre-1778 Water
	Post-1778 Human-influenced Environmental Change
	Watershed Destruction
	Drought and Famine
	15.3.5 Lessons Learned from the Past
	Watershed Management
	DHHL Water Resources
	15.4.1 Land Use Plans
	Figure 15-10 Central Aquifer Sector, Community Plans and Directed Growth Areas
	Figure 15-11 Central Aquifer Sector County Zoning Districts
	Table 15-3 Summary of Zoning Use Types, Central ASEA (Excluding DHHL Lands)
	Kuleana Parcels
	Figure 15-12 Central Aquifer Sector – Department of Hawaiian Homelands Tracts
	Source: State Water Projects Plan, May 2017
	Kēōkea/Waiohuli – Priority Tract
	Kula Residence Lots
	Pu`unēnē
	The Pu`unēnē tract consists of Industrial and General Ag land use areas. It overlies the Kahului aquifer.  Funds have been appropriated for the development of a comprehensive water and wastewater master plan for the Pulehunui area in Central Maui, wh...
	Kualapa
	Future DHHL Development
	Figure 15-13 Reported Pumpage by Well Type, Central ASEA, 2014 (mgd, percent)
	Domestic Use
	Military Use
	There are no wells classified as Military use within the Central ASEA.
	Industrial Use
	Irrigation Use
	Agricultural Use
	*2 Kula Agricultural Park numbers based on actual use
	Kalo Lo`i and Appurtenant Rights
	Municipal Use
	Table 15-6 Public Water Systems, Central ASEA
	Source: State Dept. of Health, 2015 based on 2013 survey of water production providers submit every three years.
	MDWS Wailuku District/Central System (PWS 212)
	MDWS Makawao/Upcountry Water System (PWS 213)
	MDWS Lower Kula/Upcountry Water System [PWS 247]
	MDWS Upper Kula/Upcountry Water System [PWS 215]
	Figure 15-16 MDWS Central and Upcountry Systems and Infrastructure
	State Water Systems
	Federal Water Systems
	There are no federal water systems within the Central ASEA.
	Private Public Water Systems
	Maunaolu Plantation: Pā`ia System of the Central Sector (PWS 254)
	Kula Nani: Kama`ole System of the Central Sector (PWS 255)
	Maui Highlands: Kama`ole System of the Central Sector (PWS 256)
	Consolidated Baseyards: Kahului System of the Central Sector (PWS 258)
	Maui Business Park: Kahului System of the Central Sector (PWS 261)
	Department of Hawaiian Homelands (DHHL)
	Water Transport
	Table 15-11 Estimated Water Imports, Central ASEA
	Ground Water Resources
	Chloride Concentrations
	Impacts from Climate Change
	Surface Water Resources
	Table 15-13 Surface Water Diversions, Central ASEA (gpd)
	Alternative Water Resources
	Rainwater Catchment
	Recycled Wastewater
	Kahului WWRF
	Kīhei WWRF
	Table 15-14 Wastewater Reclamation Facility Capacity, Production and Use, 2014 (mgd)
	Mākena Resort Wastewater Reclamation System
	Stormwater Reuse
	Desalination
	15.6.1 General
	15.6.3 Land Use-Based Full Build-Out Water Demand Projections
	Maui County Zoning
	State Department of Hawaiian Home Lands (DHHL) Water Demand Projections
	Table 15-16 DHHL Land Use, Central ASEA Acreage, and Water Standards for Maui
	Table 15-17 DHHL Projects and Planned Land Use by Aquifer System, Central ASEA
	Kēōkea/Waiohuli
	Pu`unēnē
	Other Central Aquifer Sector Tracts
	Table 15-19 Full Build-Out Water Demand Projections by CWRM Use Type, Central ASEA
	State Water Projects Plan (SWPP) Water Demand Projections
	Agricultural Water Use and Development Plan (AWUDP)
	Population Growth Based Demand in Planned Growth Areas
	Figure 15-17  Community Plan Districts, Aquifer Boundaries and Elevation, Central ASEA
	Makawao-Pukalani-Kula
	Figure 15-18  Makawao-Pukalani-Kula Planned Growth Areas
	Source: Maui Island Plan
	Figure 15-19 Makawao-Pukalani-Kula Planned Growth Areas: Anuhea Place
	Source: Maui Island Plan
	Figure 15-20 Ulupalakua Planned Growth Areas
	Table 15-24 Planned Growth Central ASEA and MDWS Upcountry System Service Area
	Pā`ia-Ha`ikū Community Plan Region
	Figure 15-21 Pā`ia Planned Growth Areas
	Source: Maui Island Plan
	Table 15-25 Planned Growth Central ASEA Pā`ia (MDWS Central System)
	Development Projects and Projected Demand in Planned Growth Areas
	Domestic Use
	Industrial Use
	MDWS Water Demand Projections
	Table 15-27 Projected Consumption by MDWS District, Base, High and Low Scenarios (mgd)
	Table 15-28 Comparison of Upcountry District With and Without Meter List (mgd)
	About two-thirds of the requests are for development that would be located outside designated growth areas. Sources for requests in Ha`ikū are primarily served by basal wells with sufficient backup capacity to reliably add new services. Sources for re...
	Figure 15-24 Upcountry Meter Priority List Applications
	Private/Small System Water Consumption Data Projections
	Other Population Based Demand Projections
	Kalo Lo`i and Appurtenant Rights
	Diversified Agriculture on HC&S Plantation
	Table 15-29 Central ASEA 2014 – 2017 Agricultural Water Use (mgd)
	Table 15-30 HC&S Diversified Agriculture Plan Projected Demand
	15.6.7 Population Growth-Based Water Demand Projections Analysis
	TABLE 15-33 Projected Water Use by CWRM Category to 2035 (mgd), CENTRAL ASEA
	15.7.1 Source Adequacy vs. Land Use-Based Full Build-Out Water Demand Projections
	Population growth Based Water Demand Projections MDWS Central System
	Population Growth Based Water Demand Projections Upcountry
	Planned Growth Areas in Kahului Aquifer
	Planned Growth Areas in Pā`ia Aquifer
	Planned Growth Areas Upcountry
	Recycled Water
	15.7.4 Surface Water Imports from Ko`olau Aquifer Sector Area
	 Coordinate water system improvement plans with growth areas to ensure adequate supply and a program to replace deteriorating portions of the distribution system. Future growth should be phased to be in concert with the service capacity of the water ...
	 Coordinate the construction of all water and public roadway and utility improvements to minimize construction impacts and inconveniences to the public.
	 Coordinate expansion of and improvements to the water system to coincide with the development of residential expansion areas.
	 Adequate water supply to support Upcountry agriculture.
	 Priority for available water (Upcountry) is agriculture and DHHL.
	The transition from sugarcane cultivation to diversified agriculture on the central isthmus has unknown impacts on groundwater availability in Kahului and Pā`ia Aquifers. In consistency with CWRM’s June 2018 decision of the East Maui Streams Contested...
	Strategy #6: Consider alternative sources of irrigation water including wastewater reuse, recycled stormwater runoff, and brackish well water in land use permitting to mitigate low flow stream conditions. Require alternative sources for irrigation whe...
	 Promote conservation of potable water through use of treated wastewater effluent for irrigation.
	 Reuse treated effluent from the County’s wastewater treatment system for irrigation and other suitable purposes in a manner that is environmentally sound.
	 Explore the development of alternative water sources (e.g., grey water, catchment systems, etc.) to meet the needs of diversified agriculture, businesses and residents.


	Ch 16 Koolau_ Final 071520.pdf
	Moku and Watersheds
	Encouraging water conservation and maximizing the efficiency of water use are objectives identified in the WUDP public process as well as the 1994 Hāna Community Plan.
	Strategy #4: Convene sector-based drought workshops to assist stakeholders in developing or improving their individual drought/water conservation plans. Focus in the Ko`olau sector should be on catchment systems and contingency supply to supplement or...


	Ch 17 Hana Final 022519_corrections 2020.pdf
	Encouraging water conservation and maximizing the efficiency of water use are objectives identified in the WUDP public process as well as the 1994 Hāna Community Plan.

	Ch 18 Kahikinui Final corrections 2020.pdf
	 Encourage water conservation measures by residents and businesses
	Encouraging water conservation and maximizing the efficiency of water use are objectives identified in the WUDP public process as well as the 1994 Hāna Community Plan.

	Lahaina_Ch 19 Final_ 031919_correct 2020.pdf
	 Protect ground water resources.
	 Protect and enhance native forest and vegetation. Establish and maintain programs which control invasive alien plant and animal species.
	 Protect cultural sites: plantation ditch systems, fishponds, significant native vegetation zones, stream valley areas, lo`i and `auwai.
	 Establish a watershed protection overlay plan for West Maui to protect quantity and quality of drinking water supplies, quality of coastal waters and marine resources, and the long term economic viability of the community.
	 Support sufficient water to support agriculture and Native Hawaiian water rights and traditional practices. Recognize Native Hawaiian water rights and traditional access.
	 Encourage maintenance and development of water sources for agricultural uses that do not conflict with domestic demand for potable water.
	 Coordinate water system development to support development within urban growth boundaries.
	 Reduce potable water consumption outside urban areas.
	 Improve the quality of domestic water.
	Supply Augmentation / Demand Controls
	 Encourage landscape and agricultural use of reclaimed wastewater.
	 Promote water conservation.
	 Incorporate drought-tolerant plant species into future landscape planting.
	Source: Low-Flow Characteristics of Streams in the Lahaina District, West Maui, Hawai`i: U.S. Geological Survey Scientific Investigations Report 2014–5087.
	 Protect ground water resources.
	 Protect and enhance native forest and vegetation. Establish and maintain programs which control invasive alien plant and animal species.
	 Protect cultural sites: plantation ditch systems, fishponds, significant native vegetation zones, stream valley areas, lo`i and `auwai.
	 Establish a watershed protection overlay plan for West Maui to protect quantity and quality of drinking water supplies, quality of coastal waters and marine resources, and the long term economic viability of the community.
	 Improve the quality of domestic water.
	 Promote water conservation
	 Promote conservation of potable water via use of reclaimed water for irrigation
	 Incorporate drought-tolerant plant species into future landscape planting
	 Support sufficient water to support agriculture and Native Hawaiian water rights and traditional practices. Recognize Native Hawaiian water rights and traditional access.
	 Encourage maintenance and development of water sources for agricultural uses that do not conflict with domestic demand for potable water.
	 Coordinate water system development to support development within urban growth boundaries.
	 Reduce potable water consumption outside urban areas.
	 Improve and expand the West Maui water development program projected by the County to meet future residential expansion needs and establish water treatment facilities where necessary.
	 Study the feasibility of integrating all regional water systems into a public water system to be managed and operated by the County.
	 Encourage reasonable rates for water and public utility services.
	 Encourage landscape and agricultural use of reclaimed wastewater
	 Promote conservation of potable water via use of reclaimed water for irrigation


	Appendices_1 - 14 Final0319 rev 0720.pdf
	Appendix 2:    County Plan Policy and Programs Relevant to the WUDP, and Consistency with the Planning Objectives
	General Plan
	PLANNING BOUNDARIES
	WATER RESOURCES IN THE HĀNA REGION
	Recharge by Aquifer Sector Under Climate Average and Drought Conditions (mgd)
	Sustainable Yield
	Surface Water
	East Maui Instream Flow Standards and Contested Case
	Surface Water Hydrologic Units, Diversions, Interim Instream Flow Standard, and MDWS Diversion or Service
	Streams To Be Permanently Restored by EMI
	Water Produced by Provider
	Reported Well Pumpage, 2016 and Sustainable Yield (mgd)
	PROJECTED DEMAND
	Water Requirements for Taro and Other Agriculture
	EMI System, Diversions, Production Wells, Crops, Kuleana Parcels and DHHL Lands
	Projected Population and Water Demand
	Land Use Based Demand Projection
	RESOURCE ADEQUACY
	Future Water Transport
	HC&S Lands
	Scenarios: Future of A&B Properties Lands
	Transports for Municipal Demand
	Estimated Demand of Mater List by DWS District (mgd)
	Drought Scenario
	Climate Change Scenario
	Water Loss and Uncertainties
	OPTIONAL STRATEGIES
	Reclaimed Wastewater
	Stormwater Reuse
	Stormwater Reclamation Technologies
	Conservation
	2. Universal Metering, Meter Testing, Repair and Replacement
	3. Valve Exercising Program
	4. Water Use Auditing
	2. Regulatory Requirements
	3. Plumbing Retrofits and Sub Metering
	4. Rebates and incentives
	Resource Augmentation
	RECOMMENDATIONS

	Partial List of References:
	 Commission on Water Management, various data reports
	Hana Meetings (4/19/2016, 5/21/2016)
	 Hana High School (~19)


	Maui Island Water Use and Development Plan Overview of 2016 Meetings (March – June) Water Issues and Solutions
	 Streamflow Protection and Native Hawaiian Rights and Uses
	Solutions Identified
	Solutions Identified
	Solutions Identified
	Solutions Identified
	Solutions Identified
	Solutions Identified
	Solutions Identified

	Maui Water Use & Development Plan
	6. WOULD YOU BE WILLING TO INCREASE YOUR WATER BILL TO SUPPORT ONE OR MORE OBJECTIVE – BY HOW MUCH?
	7. WATERSHED AND AQUIFER PROTECTION MEASURES – DO YOU GENERALLY AGREE OR DISAGREE WITH THE FOLLOWING MEASURES?
	8. WATER CONSERVATION – DO YOU GENERALLY AGREE OR DISAGREE WITH THE FOLLOWING MEASURES?
	9. ALTERNATIVE WATER RESOURCES – DO YOU GENERALLY AGREE OR DISAGREE WITH THE FOLLOWING MEASURES?
	10. WATER SYSTEM FLEXIBILITY AND RELIABILITY – DO YOU GENERALLY AGREE OR DISAGREE WITH THE FOLLOWING MEASURES?
	USDA-NRCS, National Engineering Handbook, Part 623, Irrigation, Chapter 2, Irrigation Water Requirements, 1993.  https://policy.nrcs.usda.gov/RollupViewer.aspx?hid=17092


	Addendum 072420.pdf
	Page 85, 14.7.2 Source Adequacy vs. Population Growth Based Demand Projections
	Page 79, (NEW) Table 15-30b. Mahi Pono Farm Plan Projected Demand
	Page 83, 15.6.7 Population Growth-Based Water Demand Projections Analysis
	Page 95, 15.7.4 Surface Water Imports from Ko`olau Aquifer Sector Area

	Addenda 081020 - Corrections.pdf
	Page 85, 14.7.2 Source Adequacy vs. Population Growth Based Demand Projections
	Page 79, (NEW) Table 15-30b. Mahi Pono Farm Plan Projected Demand
	Page 83, 15.6.7 Population Growth-Based Water Demand Projections Analysis
	Page 95, 15.7.4 Surface Water Imports from Ko`olau Aquifer Sector Area




