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Supply Options

Pipe Replacement to Reduce System Losses

Unaccounted-for water analysis in the previous chapter led to examination of the source value of pipe
replacements in the Palawai Grid. Unaccounted-for water in this area was 44.61% in 2008. To the extent
that this represents losses rather than un-metered uses, this represents substantial and expensive operat-
ing loss for this service area.

Several options were considered for repairs in this area. For evaluation on a levelized cost basis, the
capital cost of this replacement is estimated at about $3.8 million dollars. Water savings are estimated
at 202,000 GPD. First year electrical energy savings are $1.49 per thousand gallons. The total thirty-
year levelized costs are $2.34 per thousand gallons. This cost is comprised of $4.54 in capital costs, a
savings of $.07 in operating and maintenance cost and a savings of $2.14 in electrical energy cost.

FIGURE 5-31. Palawai Grid Pipe Replacement

g
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Supply and Demand Side Efficiency Options

FIGURE 5-32. Palawai Grid Pipe Replacement

Capacity (MGD)
Installed Capacity 0.202
Max. Day Capacity 0.202
Effective Sustainable Capacity 0.202
Facility Capacity Factor 100%
Average Facility Output 0.202
Capital Costs ($) Total Per MGD
Exploration/Land/Power $0 $0
Refurbish well site $0 $0
Development $0 $0
Transmission Improvements $3,200,000 $15,841,584 Per CIP Pipe Replacement Estimate
Storage Improvements $0 $0
Design / Engineering $0 $0
Contingencies $640,000 $3,168,317 20%
Total Plant Cost ( $3,840,000 $19,009,901
Const. Per. Esc. Rate (Nom.) 3.00%
AFUDC Interest Rate (Nom.) 6.00%
AFUDC Factor 1.000
Total Per MGD
Total Capitalized Cost $3,840,000 $19,009,901
Fixed Operating Costs ($) Per Year Per Y/MGD
Dedicated Operating Labor $0 $0.05 per kgal based on estimated Lanai average
Apportioned Operating Labor $0
Maintenance Labor $0
Fixed Operating Costs
Electrical Demand -$3,737 -$18,500 5 Kwh/Kgal/Kft lift efficiency*derived sys demand cost
factor*electrical energy cost*installed capacity
Chemicals/Materials $0
Maintenance Expenses $0
Amort. of Capitalized Rebuild Costs $0
Total Fixed Op. Costs -$3,737 -$18,500
Variable Operating Costs ($) PerKGal
Operating Labor
Maintenance Labor
Electrical Energy -$1.480 HDA calculation Per Well Production Cost Spreadsheet
Chemicals/Materials -$0.008 HDA Estimate 150% Maui system average cost
Maintenance Expenses
Total Variable Op. Costs -$1.488
Plant Life (Years)
Functional Life 20
Economic/Analysis Life 20
Book Life 20
Levelized Production Costs ($)
Cost of Capital 6.00%
Discount Rate (Nom.) 6.00%
Fixed Op.Cost Esc. Rate (Nom.) 3.00%
Effective Fixed Op.Cost. Disc. Rate 291%
Var. Op.Cost Esc. Rate (Nom.) 4.00%
Effective Var. Op.Cost. Disc. Rate 1.92%
$ikgal
First Year Cost w/Amortized Capital $2.999
Amortized Cap. Cost (Book Life) $4.538
Fixed Op. Cost -$0.051
Varible Op. Cost -$1.488
NPV $M/MGD  Levelized $/kgal
Twenty-year Total NPV Cost 9.782 $2.337
Capital Cost (20 year Amort.) 19.010 $4.538
Fixed Op. Cost -0.277 -$0.066
Varible Op. Cost -8.950 -$2.136
NPV $M/MGD Levelized $/kgal
Economic Life Total NPV Cost 9.782 $2.337
Capital Cost (Amort. per Econ. Life) 19.010 $4.538
Fixed Op. Cost -0.277 -$0.066
Varible Op. Cost -8.950 -$2.136

Maui County Water Use & Development Plan - Lana ‘i
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Supply Options

Covering Open Reservoirs to Reduce Evaporative Losses

Open reservoirs lose water due to evaporation. Estimates for evaporative losses for reservoirs in
Hawaii are typically 1/4” per day. Several types of reservoir covers are available. Floating covers
are less expensive than structural “roof” covers but require more maintenance and more frequent
replacement.

Life cycle costs were estimated for both floating and structural aluminum covers for the 15 MG
Manele Reservoir. Cost estimates for installation on Lana’i were obtained from suppliers and
Hawaii installers. The Manele Reservoir loses about 17,000 GPDGPD to evaporation. The analysis
assumes that covering the reservoir would completely eliminate evaporative losses and would
allow precipitation to continue to enter the reservoir.

For a floating reservoir installed costs, including engineering, site and foundation work, materials,
installation and contingency, would be about $366,000. The cover is assumed to have a functional
life of 10 years. No fixed operating or variable costs are assumed. The total ten-year levelized unit
costs would be $10.31 per thousand gallons of reduced losses.

For a structural aluminum roof cover, installed costs, including engineering, site and foundation
work, materials, installation and contingency, would be about $4.0 million. The cover is assumed to
have a functional life of 30 years. No fixed operating or variable costs are assumed. The total thirty-
year levelized unit costs would be $60.67 per thousand gallons of reduced losses.

An additional option evaluated involved the use of Hypalon balls to form a non-structural floating
cover. This project was evaluated at roughly $450,000 for materials and an additional $45,000 for
contingencies, for a total of $495,000. This cover was somewhat more cost-effective than other

cover options. The total lifetime levelized cost of this option would be $13.14 per thousand gallons

of reduced losses.
FIGURE 5-33. Hi‘i Reservoir Cover
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FIGURE 5-34. Floating Cover For Hi‘i Reservoir

Capacity (MGD)
Installed Capacity
Max. Day Capacity
Effective Sustainable Capacity
Facility Capacity Factor
Average Facility Output
Capital Costs ($)
Design / Engineering

Cover and anchoring system

Site Improvements and Installation

Contingencies
Total Plant Cost (

Const. Per. Esc. Rate (Nom.)
AFUDC Interest Rate (Nom.)
AFUDC Factor

Total Capitalized Cost

Fixed Operating Costs ($)
Dedicated Operating Labor
Apportioned Operating Labor

Maintenance Labor
Fixed Operating Costs
Electrical Demand

Chemicals/Materials
Maintenance Expenses
Amort. of Capitalized Rebuild Costs

Total Fixed Op. Costs

Variable Operating Costs ($)
Operating Labor
Maintenance Labor
Electrical Energy

Chenmicals/Materials
Maintenance Expenses

Total Variable Op. Costs

Plant Life (Years)
Functional Life
Economic/Analysis Life
Book Life
Levelized Production Costs ($)
Cost of Capital
Discount Rate (Nom.)
Fixed Op.Cost Esc. Rate (Nom.)
Effective Fixed Op.Cost. Disc. Rate

Var. Op.Cost Esc. Rate (Nom.)
Effective Var. Op.Cost. Disc. Rate

First Year Cost w/Amortized Capital

Amortized Cap. Cost (Book Life)
Fixed Op. Cost
Varible Op. Cost

Twenty-year Total NPV Cost

Capital Cost (20 year Amort.)
Fixed Op. Cost
Varible Op. Cost

Economic Life Total NPV Cost

Capital Cost (Amort. per Econ. Life)
Fixed Op. Cost
Varible Op. Cost

0.017
0.017
0.013
100%
0.013
Total Per MGD
$5,000 $378,788  HDAEstimate
$317,308 $24,038,462 Quote from Lemna
$10,000 $757,5676  HDAEstimate
$0
$0
$0
$33,231 $2,517,483  HDAEstimate
$365,538 $27,692,308
3.00%
6.00%
1.000
Total Per MGD
$365,538 $27,692,308
Per Year Per Y/MGD
$0
$0
$0
$0
$0
$0
$0
$0 $0
Per KGal
$0.000
10
10
10
6.00%
6.00%
3.00%
2.91%
4.00%
1.92%
$ikgal
$10.301
$10.301
$0.000
$0.000
NPVSM/MGD  Levelized $/kgal
27.692 $6.615
27.692 $6.610
0.000 $0.000
0.000 $0.000
NPVSMMGD  Levelized $rkgal
27.692 $10.308
27.692 $10.301
0.000 $0.000
0.000 $0.000

Avoided evaporative losses for 10,000 sq.meters @ 1/4"/day

80% average reservoir surface area

Lump sum estimate from manufacturer; 10,000 sq. meters cover
adjusted from quote on 13,000 sp. meter cover @

10%
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Supply Options

FIGURE 5-35. Aluminum Cover for Hi‘i Reservoir

Capacity (MGD)
Installed Capacity
Max. Day Capacity
Effective Sustainable Capacity
Facility Capacity Factor
Average Facility Output
Capital Costs ($)

Lump Sum Project Estimate

Contingencies
Total Plant Cost (

Const. Per. Esc. Rate (Nom.)
AFUDC Interest Rate (Nom.)
AFUDC Factor

Total Capitalized Cost

Fixed Operating Costs ($)
Dedicated Operating Labor

Apportioned Operating Labor

Maintenance Labor
Fixed Operating Costs
Electrical Demand

Chemicals/Materials
Maintenance Expenses
Amort. of Capitalized Rebuild Costs

Total Fixed Op. Costs

Variable Operating Costs ($)
Operating Labor
Maintenance Labor
Electrical Energy
Chemicals/Materials
Maintenance Expenses

Total Variable Op. Costs

Plant Life (Years)
Functional Life
Economic/Analysis Life
Book Life
Levelized Production Costs ($)
Cost of Capital
Discount Rate (Nom.)
Fixed Op.Cost Esc. Rate (Nom.)
Effective Fixed Op.Cost. Disc. Rate
Var. Op.Cost Esc. Rate (Nom.)
Effective Var. Op.Cost. Disc. Rate

First Year Cost w/Amortized Capital

Amortized Cap. Cost (Book Life)
Fixed Op. Cost
Varible Op. Cost

Twenty-year Total NPV Cost

Capital Cost (20 year Amort.)
Fixed Op. Cost
Varible Op. Cost

Economic Life Total NPV Cost

Capital Cost (Amort. per Econ. Life)
Fixed Op. Cost
Varible Op. Cost

Total

$3,657,856

$365,786
$4,023,642

3.00%
6.00%

Total
$4,023,642

Per Year

$0

30
30
30

6.00%
6.00%
3.00%
291%
4.00%
1.92%

NPV $M/MGD
304.821

304.821
0.000
0.000

NPV $M/MGD
304.821
304.821

0.000
0.000

0.017
0.017
0.013
100%
0.013
Per MGD

$277,110,303 Quote from Temcor
and Hawaii Rep.
$0

$0
$0
$27,711,030  HDA Estimate

$304,821,333

1.000
Per MGD

$304,821,333

Per Y/MGD
$0
$0
$0

$0

$0
$0
$0

$0

Per KGal

$0.000

$ikgal
$60.630

$60.630
$0.000
$0.000

Levelized $/kgal
$72.810

$72.760
$0.000
$0.000

Levelized $/kgal
$60.671

$60.630
$0.000
$0.000

Avoided evaporative losses for 10,000 sq.meters @ 1/4"/day

80% average reservoir surface area

Lump sum estimate from manufacturer; 10,000 sq. meters area
covered by aluminum low dome structure.

10%
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FIGURE 5-36. Hypalon Balls - Cover for Hi‘i Reservoir

Capacity (MGD)
Installed Capacity
Max. Day Capacity
Effective Sustainable Capacity
Facility Capacity Factor
Average Facility Output
Capital Costs ($)

Lump Sum Project Estimate

Contingencies
Total Plant Cost (

Const. Per. Esc. Rate (Nom.)
AFUDC Interest Rate (Nom.)
AFUDC Factor

Total Capitalized Cost

Fixed Operating Costs ($)
Dedicated Operating Labor
Apportioned Operating Labor

Maintenance Labor
Fixed Operating Costs
Electrical Demand

Chemicals/Materials
Maintenance Expenses
Amort. of Capitalized Rebuild Costs

Total Fixed Op. Costs

Variable Operating Costs ($)
Operating Labor
Maintenance Labor
Electrical Energy

Chemicals/Materials
Maintenance Expenses

Total Variable Op. Costs

Plant Life (Years)
Functional Life
Economic/Analysis Life
Book Life
Levelized Production Costs ($)
Cost of Capital
Discount Rate (Nom.)
Fixed Op.Cost Esc. Rate (Nom.)
Effective Fixed Op.Cost. Disc. Rate

Var. Op.Cost Esc. Rate (Nom.)
Effective Var. Op.Cost. Disc. Rate
First Year Cost w/Amortized Capital

Amortized Cap. Cost (Book Life)
Fixed Op. Cost
Varible Op. Cost

Twenty-year Total NPV Cost

Capital Cost (20 year Amort.)
Fixed Op. Cost
Varible Op. Cost

Economic Life Total NPV Cost

Capital Cost (Amort. per Econ. Life)

Fixed Op. Cost
Varible Op. Cost

0.017
0.017
0.014
100%
0.014
Total Per MGD
$450,000 $32,085,561 Lump Sum Quote
$0
$0
$45,000 $3,208,556  HDA Estimate
$495,000 $35,294,118
3.00%
6.00%
1.000
Total Per MGD
$495,000 $35,294,118
Per Year Per Y/MGD
$0
$0
$0
$0
$0
$0
$0
$0 $0
Per KGal
$0.000
10
10
10
6.00%
6.00%
3.00%
291%
4.00%
1.92%
$/kgal
$13.129
$13.129
$0.000
$0.000
NPV $M/MGD Levelized $/kgal
35.294 $8.430
35.294 $8.425
0.000 $0.000
0.000 $0.000
NPV $M/MGD Levelized $/kgal
35.294 $13.138
35.294 $13.129
0.000 $0.000
0.000 $0.000

Avoided evaporative losses for 10,000 sq.meters @ 1/4"/day

85% reduction in evaporative losses

Lump Sum Quote for materials delivered to site per LWCI

10%
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Supply Options

Reclaimed Water Use

Three options were examined for utilization of “excess” reclaimed water from Lana‘i City to offset
potable or brackish irrigation use. These were: utilizing reclaimed water for irrigation of the
planned Miki Industrial Park; sending “excess” reclaimed water from Lana‘i City directly to
Manele for irrigation use; and a two-stage project in which reclaimed water is piped to Miki Basin
in Phase I and from Miki onward to Manele in Phase II.

Estimated costs for a recycled line to Miki Basin, included transmission and contingency in the
amount of $1,536,000 for an assumed use of about 60,000 GPD, and a thirty year functional life.
First year energy costs are approximately $0.40 per thousand gallons. For 60,000 GPD of
reclaimed water, the total thirty-year levelized cost is $5.77 per thousand gallons. This cost is
comprised of $5.09 in capital cost, $0.02 operating and maintenance cost and about $0.66 in
energy costs per thousand gallons.

The cost of a recycled water line to Manele was estimated at $16,896,000, comprised of
$10,000,000 in treatment plant upgrade, $4.08 million in transmission and $2.82 million in
contingencies. The functional life of this project is estimated at thirty years. First year energy costs
are estimated at about $0.40 per thousand gallons. For an assumed 500,000 GPD, the total costs
per thousand gallons are $7.40, comprised of $6.72 in capital costs, $0.02 in operating and
maintenance and about $0.66 in energy costs per thousand gallons.

A Phase I line to Miki Basin, to be followed by connection to Manele is slightly more expensive to
install, due to the extra size. The estimated capital costs is $2,304,000 including transmission and
contingencies. The amount of production is still assumed to be about 60,000 GPD. The functional
life of the project is estimated at thirty years. First year energy costs are estimated at about $0.40
per thousand gallons. For an assumed 60,000 GPD, the total costs per thousand gallons are $8.32,
comprised of $7.64 in capital costs, $0.02 in operating and maintenance and about $0.66 in energy
costs per thousand gallons.

Phase II of this project, from Miki Basin to Manele would cost an estimated $15,456,000, including
$10,000,000 in treatment plant upgrade, $2,880,000 in transmission and $2,576,000 in
contingencies. The project is presumed to send 440,000 GPD to Manele, with a functional life of
thirty years. First year energy costs are estimated at about $0.40 per thousand gallons. The total
costs per thousand gallons is $7.66, comprised of $6.99 in capital costs, $0.02 in operating and
maintenance and about $0.66 in energy costs per thousand gallons.
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Supply and Demand Side Efficiency Options

FIGURE 5-37. Reclaimed Water Line from Lana‘i City to Miki Basin

Capacity (MGD)
Installed Capacity 0.060
Max. Day Capacity 0.060
Effective Sustainable Capacity 0.060
Facility Capacity Factor 100%
Average Facility Output 0.060
Capital Costs ($2002) otal PerMGD
WWTP R-1 Upgrade $0 $0
$0
$0
Transmission $1,280,000 $21,333,333  HDA Estimate 160001f@$80plif for transmission, assumes no marginal distribution
cost at Miki Basin (new project area)
$0
$0
Contingencies $256,000 $4,266,667  HDA Estimate 20%
Total Plant Cost ( $1,536,000 $25,600,000
Expenditure Pattern Year Nom Normalized
Serv Date 1 100.0%
-1 0 0.0%
-2 0 0.0%
-3 0 0.0%
-4 0 0.0%
-5 0 0.0%
-6 0 0.0%
-7 0 0.0%
-8 0 0.0%
Const. Per. Esc. Rate (Nom.) 3.00%
AFUDC Interest Rate (Nom.) 6.00%
AFUDC Factor 1.000
Total Per MGD
Total Capitalized Cost $1,536,000 $25,600,000
Fixed Operating Costs ($2002) Eerafear ESEED
Dedicated Operating Labor $0 $0
Apportioned Operating Labor $0
Maintenance Labor $0
Fixed Operating Costs
Electrical Demand $248 $4,140 5 Kwh/Kgal/Kit lft efficiency*derived sys demand cost factor*electrical
energy cost*installed capacity
Chemicals/Materials $0
Maintenance Expenses $0
Amort. of Capitalized Rebuild Costs $0
Total Fixed Op. Costs $248 $4,140
Variable Operating Costs ($2002) PerKGal
Operating Labor
Maintenance Labor
Electrical Energy $0.331 HDA per DEM FY04 Reuse Elec Cost $123,110 for 536,003 Kgal Increased by
45% to reflect $2008 $0.34/KWH de-escalated to $2004
Chemicals/Materials $0.050 HDA per DEM FY04 UV Bulbs and Muriatic Acid
Maintenance Expenses $0.017 HDA per DEM FY04 Expenses $9,674 for 536,003 Kgal
Total Variable Op. Costs $0.398
Plant Life (Years)
Functional Life 30
Economic/Analysis Life 30
Book Life 20
Levelized Production Costs ($2002)
Cost of Capital 6.00%
Discount Rate (Nom.) 6.00%
Fixed Op.Cost Esc. Rate (Nom.) 3.00%
Effective Fixed Op.Cost. Disc. Rate 2.91%
Var. Op.Cost Esc. Rate (Nom.) 4.00%
Effective Var. Op.Cost. Disc. Rate 1.92%
$/kgal
First Year Cost w/Amortized Capital $6.520
Amortized Cap. Cost (Book Life) $6.111
Fixed Op. Cost $0.011
Varible Op. Cost $0.398
NPV2002 SMIMGD  Levelized $/kgal
Twenty-year Total NPV Cost 28.058 $6.702
Capital Cost (20 year Amort.) 25.600 $6.111
Fixed Op. Cost 0.062 $0.015
Varible Op. Cost 2.395 $0.572
NPV2002 SMIMGD  Levelized S/kgal
Economic Life Total NPV Cost 28.974 $5.767
Capital Cost (Amort. per Econ. Life) 25.600 $5.092
Fixed Op. Cost 0.082 $0.016
Varible Op. Cost 3.291 $0.655
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Supply Options

FIGURE 5-38. Reclaimed Water Line to Manele

Capacity (MGD)
Installed Capacity
Max. Day Capacity
Effective Sustainable Capacity
Facility Capacity Factor
Average Facility Output
Capital Costs ($2002) Total

WWTP R-1 Upgrade $10,000,000
Transmission $4,080,000
Contingencies $2,816,000
Total Plant Cost ( $16,896,000
Expenditure Pattern Year Nom
Serv Date 1
-1 0
-2 0
-3 0
-4 0
-5 0
-6 0
-7 0
-8 0
Const. Per. Esc. Rate (Nom.) 3.00%
AFUDC Interest Rate (Nom.) 6.00%
AFUDC Factor
Total
Total Capitalized Cost $16,896,000
Fixed Operating Costs ($2002) Per Year
Dedicated Operating Labor $0
Apportioned Operating Labor
Maintenance Labor
Fixed Operating Costs
Electrical Demand $2,070
Chemicals/Materials
Maintenance Expenses
Amort. of Capitalized Rebuild Costs
Total Fixed Op. Costs $2,070
Variable Operating Costs ($2002)
Operating Labor
Maintenance Labor
Electrical Energy
Chemicals/Materials
Maintenance Expenses
Total Variable Op. Costs
Plant Life (Years)
Functional Life 30
Economic/Analysis Life 30
Book Life 20
Levelized Production Costs ($2002)
Cost of Capital 6.00%
Discount Rate (Nom.) 6.00%
Fixed Op.Cost Esc. Rate (Nom.) 3.00%
Effective Fixed Op.Cost. Disc. Rate 291%
Var. Op.Cost Esc. Rate (Nom.) 4.00%
Effective Var. Op.Cost. Disc. Rate 1.92%
First Year Cost w/Amortized Capital
Amortized Cap. Cost (Book Life)
Fixed Op. Cost
Varible Op. Cost
NPV2002 SMMGD
Twenty-year Total NPV Cost 36.250
Capital Cost (20 year Amort.) 33.792
Fixed Op. Cost 0.062
Varible Op. Cost 2.395
NPV2002 SMIMGD
Economic Life Total NPV Cost 37.166
Capital Cost (Amort. per Econ. Life) 33.792
Fixed Op. Cost 0.082
Varible Op. Cost 3.291

0.500
0.500
0.500
100%
0.500
Per MGD
$20,000,000
$0
$0
$8,160,000

$0

$0
$5,632,000
$33,792,000

Normalized
100.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

1.000
Per MGD

$33,792,000

Per Y/MGD
$0
$0
$0

$4,140

$0
$0
$0

$4,140

PerKGal

$0.331

$0.050
$0.017

$0.398

S/kgal
$8.476
$8.066
$0.011
$0.398

Levelized $/kgal
$8.659
$8.066
$0.015
$0.572

Levelized $/kgal
$7.397
$6.721
$0.016
$0.655

DEM Rough Estimate

HDA Estimate

HDA Estimate

HDA per DEM

HDA per DEM
HDA per DEM

34000f@$120pif for transmission, assumes no marginal distribution
cost at Manele (new project area)

20%

5 Kwh/Kgal/Kit it efficiency*derived sys demand cost factor*electrical
energy cost'installed capacity

FY04 Reuse Elec Cost $123,110 for 536,003 Kgal Increased by
45% to reflect $2008 $0.34/KWH de-escalated to $2004

FY04 UV Bulbs and Muriatic Acid

FY04 Expenses $9,674 for 536,003 Kgal
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FIGURE 5-39. Reclaimed Water Line to Miki as Phase I of Project to Manele

Capacity (MGD)
Installed Capacity 0.060
Max. Day Capacity 0.060
Effective Sustainable Capacity 0.060
Facility Capacity Factor 100%
Average Facility Output 0.060
Capital Costs ($2002) Total Per MGD
WWTP R-1 Upgrade $0 $0
$0
$0
Transmission $1,920,000  $32,000,000 HDA Estimate 16000f@$120pf for transmission, assumes no marginal distribution
cost at Miki Basin (new project area)
$0
$0
Contingencies $384,000 $6,400,000  HDA Estimate 20%
Total Plant Cost ( $2,304,000 $38,400,000
Expenditure Pattern Year Nom Normalized
Serv Date 1 100.0%
-1 0 0.0%
-2 0 0.0%
-3 0 0.0%
-4 0 0.0%
-5 0 0.0%
-6 0 0.0%
-7 0 0.0%
-8 0 0.0%
Const. Per. Esc. Rate (Nom.) 3.00%
AFUDC Interest Rate (Nom.) 6.00%
AFUDC Factor 1.000
Total Per MGD
Total Capitalized Cost $2,304,000 $38,400,000
Fixed Operating Costs ($2002) Per Year Per Y/MGD
Dedicated Operating Labor $0 $0
Apportioned Operating Labor $0
Maintenance Labor $0
Fixed Operating Costs
Electrical Demand $248 $4,140 5 Kwh/Kgal/Kft lft efficiency*derived sys demand cost factor“electrical
energy costinstalled capacity
Chemicals/Materials $0
Maintenance Expenses $0
Amort. of Capitalized Rebuild Costs $0
Total Fixed Op. Costs $248 $4,140
Variable Operating Costs ($2002) Per KGal
Operating Labor
Maintenance Labor
Electrical Energy $0.331 HDA per DEM FY04 Reuse Elec Cost $123,110 for 536,003 Kgal Increased by
45% to reflect $2008 $0.34/KWH de-escalated to $2004
Chemicals/Materials $0.050 HDA per DEM FY04 UV Bulbs and Muriatic Acid
Maintenance Expenses $0.017 HDA per DEM FY04 Expenses $9,674 for 536,003 Kgal
Total Variable Op. Costs $0.398
Plant Life (Years)
Functional Life 30
Economic/Analysis Life 30
Book Life 20
Levelized Production Costs ($2002)
Cost of Capital 6.00%
Discount Rate (Nom.) 6.00%
Fixed Op.Cost Esc. Rate (Nom.) 3.00%
Effective Fixed Op.Cost. Disc. Rate 2.91%
Var. Op.Cost Esc. Rate (Nom.) 4.00%
Effective Var. Op.Cost. Disc. Rate 1.92%
Sikgal
First Year Cost w/Amortized Capital $9.575
Amortized Cap. Cost (Book Life) $9.166
Fixed Op. Cost $0.011
Varible Op. Cost $0.398

NPV2002 $SM/MGD

Levelized $rkgal

Twenty-year Total NPV Cost 40.858 $9.759
Capital Cost (20 year Amort.) 38.400 $9.166
Fixed Op. Cost 0.062 $0.015
Varible Op. Cost 2.395 $0.572

NPV2002 $M/MGD

Levelized $rkgal

Economic Life Total NPV Cost 4M1.774 $8.315
Capital Cost (Amort. per Econ. Life) 38.400 $7.638
Fixed Op. Cost 0.082 $0.016
Varible Op. Cost 3.291 $0.655
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FIGURE 5-40. Reclaimed Water Line as Phase II from Miki to Manele

Capacity (MGD)
Installed Capacity 0.440
Max. Day Capacity 0.440
Effective Sustainable Capacity 0.440
Facility Capacity Factor 100%
Average Facility Output 0.440
Per MGD

Capital Costs ($2002) Total
WWTP R-1 Upgrade

Transmission $2,880,000 $6,545,455
$0
Contingencies $2,576,000 $5,854,545
Total Plant Cost ( $15,456,000 $35,127,273
Expenditure Pattern Year Nom Normalized
Serv Date 1l 100.0%
-1 0 0.0%
-2 0 0.0%
-3 0 0.0%
-4 0 0.0%
-5 0 0.0%
-6 0 0.0%
-7 0 0.0%
-8 0 0.0%
Const. Per. Esc. Rate (Nom.) 3.00%
AFUDC Interest Rate (Nom.) 6.00%
AFUDC Factor 1.000
Total Per MGD
Total Capitalized Cost $15,456,000  $35,127,273
Fixed Operating Costs ($2002) Per Year Per YMGD
Dedicated Operating Labor $0 $0
Apportioned Operating Labor $0
Maintenance Labor $0
Fixed Operating Costs
Electrical Demand $1,822 $4,140
Chemicals/Materials $0
Maintenance Expenses $0
Amort. of Capitalized Rebuild Costs $0
Total Fixed Op. Costs $1,822 $4,140
Variable Operating Costs ($2002) PerKGal
Operating Labor
Maintenance Labor
Electrical Energy $0.331
Chemicals/Materials $0.050
Maintenance Expenses $0.017
Total Variable Op. Costs $0.398
Plant Life (Years)
Functional Life 30
Economic/Analysis Life 30
Book Life 20
Levelized Production Costs ($2002)
Cost of Capital 6.00%
Discount Rate (Nom.) 6.00%
Fixed Op.Cost Esc. Rate (Nom.) 3.00%
Effective Fixed Op.Cost. Disc. Rate 291%
Var. Op.Cost Esc. Rate (Nom.) 4.00%
Effective Var. Op.Cost. Disc. Rate 1.92%
$/kgal
First Year Cost w/Amortized Capital $8.794
Amortized Cap. Cost (Book Life) $8.385
Fixed Op. Cost $0.011
Varible Op. Cost $0.398
NPV2002 SMIMGD  Levelized S/kgal
Twenty-year Total NPV Cost 37.585 $8.978
Capital Cost (20 year Amort.) 35.127 $8.385
Fixed Op. Cost 0.062 $0.015
Varible Op. Cost 2.395 $0.572
NPV2002 SMIMGD  Levelized $/kgal
Economic Life Total NPV Cost 38.501 $7.663
Capital Cost (Amort. per Econ. Life) 35.127 $6.987
Fixed Op. Cost 0.082 $0.016
Varible Op. Cost 3.291 $0.655

$10,000,000 $22,727,273  DEM Rough Estimate
$0

HDA Estimate

HDA Estimate

HDA per DEM

HDA per DEM
HDA per DEM

24000({@$120plf for transmission, assumes no marginal distribution
cost at Manele (new project area)

20%

5 Kwh/Kgal/Kit lft efficiency*derived sys demand cost factor*electrical
energy cost'installed capacity

FY04 Reuse Elec Cost $123,110 for 536,003 Kgal Increased by
45% to reflect $2008 $0.34/KWH de-escalated to $2004

FY04 UV Bulbs and Muriatic Acid

FY04 Expenses $9,674 for 536,003 Kgal
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Demand-Side Measures

Demand-Side measures refer to actions taken on the “customer’s side of the water meter.” These
include reducing water use by using more efficient appliances or changing water use patterns.

Many water utilities encourage conservation and water use efficiency by implementing demand-side-
management (DSM) programs. These programs use a variety of methods to promote efficiency
including incentives to customers, provision of free or low-cost efficient fixtures or appliances, direct
installations or conservation rate designs.

Landscape Conservation Measures

Nationwide, estimated outdoor use per-capita is 31.7 GPD. Outdoor use per household varies from
10% to 75% of household consumption. However, even in hot dry areas such as Phoenix, Scottsdale and
Tempe Arizona, outdoor use per household is estimated at under 200 GPD on average. A typical 18 hole
golf course in Pima County, Arizona uses about 500,000 GPD. (Source: Water Use and Conservation,
Amy Vickers, WaterPlow Press, Amherst, Massachusetts, 2001).

An area such as Manele is expected to have higher than average water consumption, due to the hot, dry
nature of its climate. Residential per unit consumption in Manele is considerably higher than that in
high-use communities in South Maui, such as Maui Meadows. This need not be the case. A relatively
lush appearance can be attained without creating desert-scapes or replacing foliage with cacti and peb-
bles. The high level of outdoor consumption on Lana‘i presents an opportunity for demand side sav-
ings.

Reduction in water consumption for landscapes can have several benefits. Such reductions can lower
system peaking factors, reduce draft from sensitive aquifers, and lower both utility and customer facility
costs, to name a few. Even a 10% reduction in irrigation water use could save over 110,000 GPD.
Greater savings could quite possibly be attainable.

Landscape conservation begins with a thorough landscape water audit. An inventory should be made
delineating the following items as a minimum:

e [rrigated acreage, soils and soil infiltration rates,

e Plant materials,

e Size and irrigation demands of watering zones, weather station or evapotranspiration data (ET data),
e [rrigation equipment and controllers in each zone,

e Watering times, settings, operating pressures and gallons per minute of each zone,

e Condition of equipment, overspray areas, tilted heads, missing heads, etc.,

e Distribution uniformity of equipment,

e Condition of plant materials.

The principles of landscape conservation are well known and will not be iterated in detail here. A draft
conservation ordinance, including landscape conservation measures is provided in Appendix E of this
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plan. Also attached in Appendix I are checklists for landscape conservation, golf courses and
hotels. Some general “bullet points” include:

e Turf should be limited to active play or picnic areas.
e  Where turf is used, mower blades should be set high.

® Mulching mowers should be used where possible. These return grass clippings to the lawn.
Grass clippings contain about 85% water and 5% nitrogen. Leaving them on the lawn helps hold
in moisture, reduce evaporation and keep grass cool.

e The majority of landscaped areas should be planted with native species that are adapted to the
natural rainfall in the area, or with drought tolerant non-invasive non-native species. In
Manele, plant species which are salt tolerant would also be appropriate.

e Thirsty plants should be limited to showcase areas. Plants in these areas can be planted in low
areas or small basin-like forms to encourage water to pool.

® Mulches should be used both for decorative value and to reduce evaporative losses, cool soil
and control weeds. Mulches can also slow erosion and reduce soil compaction. Plants with sim-
ilar water requirements should be grouped so that irrigation circuits can be controlled more
effectively.

e Irrigation circuits should be designed, timed and operated to prevent overspray or watering of
non-planted areas.

e Watering should not occur in the heat of the day, nor during rainfall or other periods when soil
moisture may already be adequate.

® Automated irrigation systems should be equipped with controllers capable of multiple program-
ming for different zones, equipped with rain shut-off devices, and smart controllers capable of
responding appropriately to either soil moisture or evapotranspiration conditions.

e Maintenance should include frequent leak detection efforts and rapid repairs.

e Distribution uniformities should be at least 85% for drip, 70% for rotors and 60% for spray
heads.Discharge limitations for various types of irrigation emitters, as well as other measures,
are included in the draft conservation ordinance attached as Appendix E.

® Design planted areas, particularly grassed areas to utilize natural runoff, and position plants in
such a way that they receive runoff. A series of swales, basins, berms or microberms to direct
flows toward planted areas can help to make use of whatever natural rainfall is present on site.
Recessed or concave planting areas receive and retain rainfall better than raised beds.

Nationwide, one of the most effective conservation measures has been the low-tech option of limit-
ing the number of times a week that watering can occur. Conventional wisdom is also that one
should prune sparingly, to avoid growth accelerations that can increase water requirements. On
Lana‘i, there is an example of a landscape that reduced consumption by allowing a very short bursts
of light water spray a few times during the heat of the day to keep plants cool, but reserved deep
watering for infrequent evenings. This is not the generally encouraged practice. In fact oscillating
sprinklers and other sprinkler heads that produce fine mists or sprays are generally discouraged.
However, it may merit further study. It should be noted that this practice was combined with very
active pruning, which is also not a generally recommended practice for water conservation as noted
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above. The intense care taken on the property may mean that the method is not adaptable to those with
less intensive maintenance. Nor is it clear how much of the reduced irrigation use came from these
techniques versus more intensive monitoring and management of irrigation equipment. The reduction in
water use achieved brought overall consumption more in line with that in Maui Meadows, one of
Maui’s highest per-unit use areas. Although the reduction in consumption achieved was laudable, it is
not clear whether these techniques can or ought to be broadly replicated in Manele.

Landscape conservation measures that have been used with some success in South Maui hotels in recent
years include:

e [nstallation of high-end smart controller systems,
e [Installation and use of on-site weather stations,

e Replacement of irrigation nozzles,

® Installation of sub-surface drip systems under sod,
e Installation of drip irrigation under shrubs,

® Replacement of decorative plantings with drought tolerant natives, and installation of high-effi-
ciency re-circulating water purification systems in water features.

The Grand Wailea Resort reported a 37% drop in irrigation consumption through the use of such mea-
sures.

Hotel Conservation

The hotels on Lana‘i are the largest customers of Lana‘i’s water utility. Much of hotel use is irrigation
use, but even leaving irrigation use aside, hotels are large customers. As such, an effort should be made
by the water utility to partner with the hotel properties to achieve conservation both in the landscape and
throughout hotel facilities.

An axiom in water conservation field is that “you can’t save what you don’t measure”. As with irriga-
tion, conservation at the hotels should begin with a detailed inventory of existing and proposed water
uses at the hotels. The inventory should detail fixture units and counts, water uses and water using
appliances and equipment in spas, restaurants, guest rooms, landscapes, laundries, cooling and other
areas throughout the facility, locations and purposes of controls, sub-meters, water filters or recycling
systems, locations and amounts of irrigated acreage, irrigation system elements, controllers, circuits and
settings, acreage and volume of pools, filtration equipment, etc.

The hotels could benefit by being registering with the Green Building Certification Institute for LEED
credits. The focused attention on conservation that comes with such an effort can result, not only in cost
and resource savings, but also in an advertising boost, as “green” design and operation become increas-
ingly marketable. In designing a conservation program, the hotels could aim to obtain 7 out of 10 water
efficiency credits as a target. Certainly the future hotels should be designed built and commissioned in a
manner that qualifies for a minimum of 7 out of 10 Water Efficiency credits.
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Fixture replacements can save on electricity as well as water. A list of WaterSense certified high-efficiency toi-
lets and other fixtures may be found at http://www.epa.gov/WaterSense/pp/index.htm. Fixture retrofits to con-
sider include:

e Retrofit toilets with high efficiency models that use 1.28 gallons per flush or less

e Retrofit urinals with high efficiency models that use 0.5 gallons per flush or less.

e Install showerheads with a flow rate of 2 gpm at 60 psi or less in all units.

e Retrofit bathroom sink faucets with fixtures that do not exceed 1 gpm at 60 psi. (even more efficient models
are available)

Cooling / HVAC systems should be reviewed. New systems should be constructed, commissioned and operated
in a manner that conserves water as well as energy. Single pass cooling should not be permitted. Recent data
indicate that increasing energy efficiency in coolers can also increase water efficiency. Cooling systems should
be specified to qualify for LEED certification for energy efficiency and controllability, as well as the specific
water conservation measures listed below for multi-pass systems:

e Installation of control systems and sub-metering to monitor and manage water quality and other parameters in
make-up water and blow-down.

e [nstallation of appropriate treatment systems to manage water quality in cooling tower make-up water.

® Operation of cooling towers with greater than 5 cycles of concentration.

® Minimization of drift losses with baffles or drift eliminators.

e Establishment of a proactive cooling system maintenance and monitoring program.

Around the hotel, in kitchens, restaurants, snack shops and other areas, ice making, cooking and washing can be
made more efficient with the following measures:

® Ice machines which use water for cooling should be replaced with efficient air-cooled models.

e Refrigeration systems should be air-cooled or closed-system recirculating systems.

® Pre-rinse spray valves on dishwashers shall have a flow rate equal to or less than 1.6 gpm at 60 psi.

® Food steamers should be self-contained "boilerless" or "connectionless" models.

®  Wok stoves should be "waterless woks".

e Ware washing units should have flow rates of less than 1 gallon per rack.

e [ftunnel washers or multi-load washer extractors are used, they should utilize no more than 2 gallons of
water per pound of laundry.

e [fregular commercial clothes washers are used, install washers that are Energy Star and WaterSense certified,
or have a water factor (gallons/cubic foot of laundry) of not more than 6.

Guests should be encouraged to conserve. This can be done in a manner that actually enlaces the guest experi-
ence. For instance, guided and interpreted, or self-guided “tours” or walks to native plantings, educational mate-
rials and displays explaining local resources, even interactive experiences teaching about traditional uses of
plants and guiding guests in small projects can create a sense of appreciation for the value and beauty of local
resources.
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As a minimum, guests should be encouraged to conserve by

e Placing tent cards in rooms to encourage guests to re-use sheets and towels.

e Ensuring adequate towel rack space to enable & encourage guests to hang towels neatly. This will
also help encourage them not to require daily washing.

e Placing tent cards in restaurants informing guests that water is available upon request, rather than
automatically.

Landscape conservation has been discussed above. In general,

e Allirrigated areas shall be equipped with smart controllers capable of self-adjusting to account for
moisture conditions, and of multiple programming for separation of turf and non-turf areas.

e [rrigation valves and circuits should be arranged such that plants with different water requirements
are watered separately and appropriately (hydrozones).

e [andscaping should be designed and / or renovated so as to qualify for LEED credit WEc1.1 as a
minimum.

e To the extent possible in landscaping, select native plant species that are adapted to the natural rain-
fall and salt conditions in the area. The project is located in Plant Zones 3 and 5. The use of climate-
adapted native plants conserves water and protects watersheds from the spread of invasive plant spe-
cies.

Even water features can be made more efficient. High efficiency filtration systems are available for
pools and fountains.

For the new hotels, and in the event that the existing hotels are renovated, wastewater systems should be
designed or renovated to qualify for LEED credit WEc2.

Once an inventory of water uses and conservation opportunities has been made, and measures under-
taken, it is important to take stock of the actual performance of conserving measures. A useful tool is
an annual tally of what has been done, the goal of each measure taken, and how the results panned out.
Document the recorded savings or reductions in peak factors, to assist in fine-tuning facility manage-
ment for conservation as time goes on. An annual inventory of uses, performance, and changes made to
fixtures or processes such as treatment, recycling, or other measures to conserve, as well as water use
impacts of each, should become a regular practice.

New hotels or expanded facilities should be conditioned upon implementation of such measures. Exist-
ing hotels should be encouraged in these directions with incentives such as rebates, as well as pricing
signals. Some funds were budgeted to support this in the capital plan discussed in this chapter.

A variety of potential programs were characterized in terms of costs per thousand gallons saved. These
included toilet replacement rebate and direct installations, leak detection audits, faucet and fixture
giveaway programs, and various outdoor irrigation efficiency and control measures. Several of these
programs appear to be cost effective measures in comparison with new source development.
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Growth Management

One approach to meeting water demand is to manage the amount of growth and land development by gen-
eral land use planning procedures. Decisions regarding where growth is allowed to occur and what types of
developments are permitted are within the scope of land use planning. However, these decisions are
informed by the status of both infrastructure and resources of many sorts, water among them. In the case of
water, a unique situation exists, in that the State Water Code HRS §174C-31(a)(2) states that the Water Use
and Development plans shall set forth the allocation of water to land use in each county. The Lana‘i Water
Advisory Committee discussed allocations at length. These discussions included review of project propos-
als discussed in the Demand chapter of this document, as well as resource issues discussed in the Existing
Resources and Systems and Source Water Protection chapters of this document. The results of these discus-
sions, along with some recommendations, are presented in the Policy Issues chapter of this document.

Water Source Protection

Water source protection is an important component of any water system management plan. For the Island of
Lana‘i water source protection has been identified as an especially important component because of the
importance of vegetation in maintaining the amount of total effective precipitation. The importance and
impacts of water source protection measures are discussed the next chapter, on Source Water Protection.

Summary of Levelized Costs

Several measures to increase available source have been discussed. Some of these measures include high
capital investments up front, but low operating costs. Others include low initial investments, but high oper-
ating costs. Some measures create large additional capacity, while other measures create only a little. In
order to develop a meaningful comparison of the value of these projects, total costs over the economic life
of each project, including inflation and cost of capital where applicable, are derived and levelized to costs
per 1,000 gallons of water produced.

In the tables on the following three pages, a summary of costs of new source development, supply side mea-
sures and demand side measures are presented in terms of cost per thousand gallons. Figure 5-42 examines

new and replacement source options. Figure 5-43 examines loss reduction options, and Figure 5-44 exam-

ines demand side management options. In all cases measures are presented in order of least to most expen-
sive on a life time basis.

Some explanation of the column headings may be of use. For the new and replacement source projects and
loss reduction projects in Figure 5-42 and 5-43, respectively, installed capacity refers to the capacity of the
equipment installed, whereas effective capacity refers to the average day yield anticipated accounting for
limitations. Average output is the amount of water assumed in the economic analysis. For the purposes of
comparison, this is assumed to be the same thing. The capital cost is the total cost in millions of dollars.
The unit cost is millions of dollars per millions of gallons per day, or dollars per gallon per day. Variable
costs are principally the costs of electricity and chemicals, or amortized filter costs for treatment plants.
These costs are proportional to the amount of production. Economic plant life is assumed to be 30 years for
new sources. It is the estimated life of the project before additional major expenditures would be antici-
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pated, recognizing that some portions of projects have longer lives than others. The Unit NPV, or net
present value is the capital fixed operating and variable operating cost in terms of $per gallon per day of
operating the facility over 30 years expressed in current dollars. The levelized cost is the cost over thirty
years in terms of thousands of gallons. Capital, Fixed and Variable operating costs are expressed in
terms of levelized dollars per thousand gallons. Capital costs refer to the up-front investment to con-
struct or install a facility. Fixed operating costs refer to expense to operate that are present in the same
amount regardless of how much water is being produced, such as labor for metering and maintenance
and fixed demand charges for electricity. Variable operating costs are those which increase with
increased production such as electrical charges, chemicals or, in the case of treatment, amortized filter
costs.
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FIGURE 5-41. Summary of New and Replacement Source Options Levelized Costs
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FIGURE 5-42. Summary of Loss Reduction Options - Levelized Cos
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FIGURE 5-43. Summary of Demand Side Management Options - Levelized Costs
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Existing Near Term Source Plans
Existing near term source plans include the replacement of Well 3, replacement of Well 2 and Shaft 3
with Wells 2-A and 2-B, recommissioning of Well 7 and installation of Well 15.

Based upon system standards, as shown on Figure 5-21, these wells would be adequate to firm the sys-
tem and handle redundancy requirements for natural growth, as forecast in the Base Case SMS Forecast.
However, they could not all be used at design capacity without exceeding the sustainable yield of the
Leeward aquifer. For more optimal distributions of withdrawals, as well as more use from new or
replacement sources, it would be advisable to seek windward aquifer sources within the planning
period. One good option cost-wise might be the installation of a well in the Windward aquifer at
Malau.

On a levelized basis, the most cost-effective measure to improve source availability turns out to be
replacement of the pipes in the Palawai Grid, as discussed in the next section. Although this was not
part of the near term source plan, it is now recommended, along with some other measures to be dis-
cussed in the proposed plan section.
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FIGURE 5-44. Base Case Forecast Installed Capacity Requirements and Plans
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System Maintenance and Replacement Needs

Any twenty year plan must consider system replacement needs as well as new source, in order to deter-
mine feasibility and costs.

Anticipated costs of system replacement needs can be estimated in a number of ways. One way is to
schedule replacements based on installation dates of system elements. The estimated useful life of a
facility depends upon size, material and location, but if these factors are known, a replacement schedule
can be derived.

Another accepted way to schedule capital improvements is based upon inspection and condition assess-
ment of actual facilities. For example, such flaws as rust or caving tank roofs are clearly visible upon
inspection. Similarly, frequent breaks, pressure or water quality complaints, or high unaccounted-for
water can also help to target problem pipes for replacement. In this method, items are budgeted based
on condition and performance. This method generally applies to near-term budgeting.

A third method is to estimate an average annual requirement and budget for that. For example, on
Lana‘i, with just under 80 miles of active pipeline, and an average useful life of fifty years - roughly 1.6
miles of pipe should be replaced per year. This is a valid method for a long term budget approximation.
Depending upon the segments to be replaced, this will be more in some years and less in others, but it
reflects the average pace of replacement necessary to maintain a system the size of Lana‘i’s. Similar
calculations can be done for other system facilities.

Usually, replacement schedules are drafted based upon a combination of these two methods, as is the
case with the plan presented here.

Once projects have been identified, it must be determined whether and how they can be funded.

Typically, new or expanded source is funded by new meter fees. These may be called “Water System
Development Fees”, “Facilities Capacity Charges”, “Tap-In Charges”, or simply “New Meter Fees”, but
they refer to the charge paid to add a new meter to the system. This philosophy is sometimes encapsu-
lated in the phrase “growth pays for growth”.

Replacement, renovation or repair of existing facilities is typically funded by rates and monthly or bi-
monthly charges.

In preparing this plan, funding had to be distributed between Lana‘i Water Company, Inc. (LWCI) and
Lana‘i Holdings, LLC. (LHI). LWCI purchases source delivery from it’s parent company, LHI. Part of
this arrangement is that LHI develops and drills new or expanded capacity. According to utility person-
nel, once source projects have been developed, LWCI must budget cost recovery for LHI to maintain,
repair or replace them. Under the current structure, some costs are recovered by the utility, while others
are borne by the company. Costs of projects in this plan have been assigned to either LHI or LWCI
based upon discussions with utility personnel.
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Once system needs are identified, and recovery needs determined, a rate and fee structure is
designed to accommodate them.

Projects necessary for system maintenance have been identified and are classed in the following
broad categories:

e Source

e Supply and Demand Side Efficiency

e Storage

® Pipeline and Valves

® Pumps

o SCADA Telemetry and Monitoring Needs

Source

The following projects, although source related, are anticipated to be funded through LWCI rates
and fees because they involve replacement or renovation of existing source.

Well 3 Replacement Well 3 is out of service and in need of replacement. This source once deliv-
ered half a million gallons per day, but toward the end of its life pumpage was closer to 100,000
gallons per day. Well 3 had one particularly useful feature, which was that it could effectively serve
either the Koele and Lana‘i City systems, Kaumalapau or supplement the service areas of Wells 2
& 4. The Well 3 Replacement will be located in the same area as the existing Well 3. It is expected
to have an installed capacity of 864,000 GPD, with an average day capacity of 384,000 gallons and
an average water delivery of 300,000 GPD. Installation costs provided by utility personnel total
$1.7 million. Well 3 Replacement is expected to be on-line in the third quarter of 2010.

Well 2 Renovation Well 2-Shaft 3, although technically on line, is rarely used due to issues of both
safety and facility condition. Well 2-Shaft 3 was once the island’s main source of irrigation water.
Based upon water levels, Well 2-Shaft 3 should be the most economical source to operate. The Well
2 renovation involves replacement of the Well 2 portion of Well 2-Shaft 3. This project involves
moving the pump facilities, controls and telemetry to the surface and renovating the well and pump
facility. Anticipated capacity is 864,000 GPD installed, with an average day capacity of 384,000
gallons and an average water delivery of 300,000 GPD. Estimated costs provided by utility person-
nel are $900,000. Well 2 Renovation is expected to be on-line in 2012. Because of the project listed
below, this Well 2 Renovation is also referred to as Well 2-A.

Well 2-B Well 2-B involves replacing the old Shaft 3 with a well drilled to tap into the old Shaft 3
source. Based on the behavior of water levels at Well 2 and Shaft 3, LWCI personnel believe that
Well 2 and Shaft 3 tap separate dike compartments, and can be operated as two separate sources.
Anticipated costs are $2,382,880. Anticipated capacity is 864,000 installed, with an average day
capacity of 384,000 gallons and an average water delivery of 300,000 GPD. Well 2-B is expected to
be on-line in the fourth quarter of 2014.

Well 1 Replacement or Renovation Well 1 was drilled in 1945. By 2030 it will be an 85 year old
well. The pump and shaft were last replaced in 2005. Water levels in Well 1 are declining, as they
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are in Wells 9 & 14. Part of the purpose of Well 15 is to distribute withdrawals in the hopes that water
levels in these wells can stabilize, as well as for additional redundancy.

Well 4 Replacement or Renovation Well 4 is the island’s most productive well at present. Although
Well 4 appears to be in working order, replacement or renovation remains on the fringes of LWCI's
plans, because by the year 2030 it will be an 80 year old well. It was drilled in 1950. The pump motor
was last replaced in 2006. Project costs are estimated only roughly, at $1.75 million. The existing
pump is 900 GPM, or 1,296,000 GPD installed capacity. The size of the replacement pump would be
determined based upon water levels at the time it is replaced.

The following projects would be funded by LHI as expansion source.

Well 15 Water levels in all three pumping brackish wells, Wells 1, 9 & 14, are declining. An additional
well is required to distribute withdrawals, as well as to provide redundancy for the brackish system.
Costs are estimated at $2,656,800. Anticipated installed capacity is 864,000, with an average day
capacity of 384,000 gallons. No additional source availability is assumed to result from this project.

Recommission Well 7 Well 7 could provide both reliability and improved distribution of withdrawals on
the north end of the Leeward aquifer. Well 7 has the advantage of being situated such that, with trans-
mission improvements, it could serve either Lana‘i City or the Irrigation Grid. Estimated costs to reno-
vate Well 7 and construct transmission to the Lana‘i City system are $2,678,210.

Well 5 Replacement Well 5 was drilled in 1950. By the late 1980s, water deliveries from this well were
declining, and the well was used mainly for backup. When it was in use, it had to be used with caution,
and given time to allow water to recharge. Although Well 5 has been out of use since 1994, it was seen
as a possible re-instated future source for years. More recently, general thinking has been that it would
be more likely to replace this source than to revitalize the old well. Costs are estimated at $2,956,800.
The costs of this project would be borne by LHI.

In addition to these three quasi -replacement sources, new source projects identified and described ear-
lier in this chapter would be funded by LHI.

e High Level Potable Well Near Hi‘i Tank (between Hi‘i Tank and Well 3)
o Windward Well at Malau

e Windward Well at Maunalei

e Windward Well at Kehewai Ridge - 2,250’

e Windward Well at Kehewai Ridge - 2,750’

e Windward Well at Kauiki

o Windward Wells at Kauiki (Incremental)

Supply and Demand Side Efficiency
Indoor Conservation Technical domestic savings potential was evaluated in the Demand Analysis
chapter of this WUDP. The theoretical potential water savings from indoor conservation was estimated
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at 175,192 GPD. $1,480,419 is included in the designed rate structure for a “Direct Install” pro-
gram to replace all existing, non-conserving toilets, showerheads and faucet aerators and clothes
washers on the island. Replacement of clothes washers could be traded for an equivalent savings
opportunity in the commercial or other sectors, such as tunnel washers, pre-rinse spray valves, effi-
ciency improvements in cooling, or other efficiency measures. Estimated costs included funds for
contracting the installation out and associated internal administration. Since residential dishwash-
ers are not addressed in this program, their estimated savings potential is subtracted from the total
estimated technical savings potential, resulting in a theoretical savings from this plan of 174,040
GPD.

It is never possible to achieve full theoretical technical potential with a conservation program.
Assumptions in program design assume that only a portion of technical potential is achieved.
Assuming that roughly 100,000 GPD in savings were actually attained (about 57% of technical
potential), an estimated $2,337,600 in savings would result from this investment of roughly $1.5
million. This savings is comprised of $212,000 in pumping costs, and the avoided installation of
roughly 1/3 of a well, using the Well at Malau as a median priced example. Although net present
value cost estimates were not calculated, the savings promise to be substantial enough that the mea-
sure is anticipated to be cost-effective.

Incentives for Landscape or Hotel Conservation Landscape is the largest use of water on the
island, estimated at over 1.1 MGD. Hotels are the largest customers, with over 0.27 MGD in
metered uses on the meters specifically classed as hotel alone. Roughly half of that is thought to be
used outdoors for irrigation of hotel properties, water features, and the like. Both represent major
opportunities for efficiency savings.

Measures for landscape efficiency have been discussed in general terms above. In addition, the
pricing structure designed to support necessary expenditures over the next 20 years should have the
effect of flattening at least the more excessive landscape or other uses. One means to mitigate and
avert potential rate shock is to assist those most affected with incentives and assistance to conserve.
$225,000 has been included for this purpose. $25,000 would be spent to hire an expert conservation
consultant to identify the most critical measures, with the bulk of the funds going to actual effi-
ciency incentives or rebates for these sectors.

Leak Detection Equipment Unaccounted-for water analysis in the Demand Analysis chapter of
this document documented high losses in the Palawai Irrigation Grid. However, long before that,
the Lana‘i Water Advisory Committee discussed high pressures, frequent water service interrup-
tions due to pipe breaks at the MECO plant in the Miki Basin area. LWCI personnel described
“walking the lines” to find visible leaks. A leak in a buried pipe that has become visible at the sur-
face has usually been growing for some time. All of the circumstances listed are indications of
severely leaky pipes. Moreover, high pressures reported in the Grid would put additional burden on
pipes in poor condition. An unfortunate finding of the unaccounted-for water analysis was that
even with recent repairs and replacements, unaccounted-for water remained high in the Palawai
Irrigation Grid as of the first 6 billing periods in 2009. Leaks can go on for a long time without
detection, if not actively sought. In highly permeable or sandy soils, even severe leaks can go unde-
tected indefinitely.
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One way to minimize such losses is a regular system audit with leak detection equipment. In the pro-
posed capital plan, $150,000 is included for leak detection equipment. This should be enough to
obtain a digital correlator, some correlating loggers, a pipe locator, a leak detector and some leak log-
gers.

Water losses are costly in terms of energy consumption, wear on pumps and facilities, service interrup-
tions, lost revenues and lost opportunities to do useful things with the water. These costs can be insidi-
ous. A standard Water Audit Worksheet from the American Water Works Association was used to
examine the leaks indited on Wells 2 & 4, with the result that annual economic losses from these leaks
were roughly $300,000.

Storage

Replace Hi‘i Tank and Hi‘i Reservoir with New 2 MG Tank The 0.5 MG Hi‘i Tank is old and in need of
replacement. The tank is in poor condition, with rust on the roof and near the base of the tank. A portion
of the base appears to be missing or cracked. These deficiencies were mentioned in the Sanitary Survey
of the Manele System. The Hi‘i Reservoir is also about fifty years old, has a concrete lining and a cover.
A concrete reservoir of this age could also be one source of unaccounted-for water, if cracks have begun
to develop in the concrete.

Hypalon Balls To Reduce Evaporative Losses at 15 MG Brackish Reservoir Lana‘i Water Advisory
Committee members frequently expressed concern about unaccounted-for water at or around the 15 MG
brackish water reservoir in Palawai Irrigation Grid. Unaccounted-for water in the brackish system is
about 19%. Three options to reduce evaporative losses were evaluated. An aluminum cover, a floating
cover and hypalon balls. The most cost effective appeared to be the floating cover. In discussions with
utility personnel, there was concern that the floating cover might not be as easy to work with logistically
as the hypalon balls. Floating covers can be difficult to remove when they start to disintegrate. Hypalon
was selected for inclusion in the capital proposal. Anticipated savings are 14,000 GPD.

Pipeline Replacement
Nine pipeline projects totalling roughly $11,946,921 were identified and reviewed. Of these, eight were
included in the capital proposal.

Replace Broken and Leaking Pipe In the Central Palawai Irrigation Grid As noted above, unaccounted-
for water on this portion of the system is 44.61%. Due to the high pressures, frequent breaks and visible

leaks discussed above, it is believed that the lion’s share of this unaccounted-for water actually is lost to
leakage. Even a reduction in losses, leaving 15% unaccounted-for water would result in over 200,000
GPD in savings from Wells 2 and 4. The costs of these losses to the utility are over $200,000 per year.
By offsetting electrical costs for 200,000 GPD of pumpage, while at the same time adding 200,000 gal-
lons of source availability, this option, pencils out as the most economical of all the source options, on a
levelized cost basis.

The project also includes segments upstream of the Palawai Irrigation Grid, from Well 3 to Well 2, from
Well 4 to Well 2, and from Wells 2 and 4 to the Hi‘i Reservoir. Portions of these upstream segments do
not meet system standards.
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Both fire protection and potable water for the planned industrial park are required in the area as well, mean-
ing that at least some portions of these replacements may receive developer funding. For instance, 12” line
from Hi‘i Tank to Miki Basin could be developer funded, while the rest of the project would be funded by
the utility. An alternate option would be to make a dual connection, running a potable 8” line to the
Kaumalapau system, and an 8” line from Hi‘i to the Miki Basin.

Apart from Miki Basin, most of the uses in the Palawai Irrigation Grid could be served by irrigation grade
rather than potable grade lines. Meters requiring potable service could be relocated to the Kaumalapau line
for potable water. Mapping the actual locations of meters served by these lines within the grid led to this
option. This could reduce the cost of the replacement.

On-site storage poses some questions. In discussion with utility personnel, it appeared that the currently
favored option might be to provide on site storage with pumping capability for fire protection. Gravity flow
is generally preferred, and might be a better option. Since some storage is likely to be required as a condi-
tion of the proposed industrial park development, it may be possible to combine the required tank with the
replacement of the Hi‘i Tank and reservoir. The developer could cover all or part of that replacement, up to
whatever would be necessary to serve the Industrial Park without detriment to Manele, according to stan-
dards. This option would require a 12” transmission line, but would provide better fire flow to the site. It
is important to note in this regard that the project as priced involves an 8” line, which is adequate combined
with other projects here to meet the needs of current uses. Never the less, a 12” line may be the better
choice.

The estimated cost used in the plan is $3,740,920. This includes potable grade ductile iron lines the same
sizes as existing lines upstream of the reservoir, and 8” irrigation grade line downstream of the reservoir.

If ductile iron lines suitable for potable use are selected, or if the line is upgraded to 127, whether potable or
irrigation grade, to provide fire protection, the cost could go up. But in these cases it may also be that all or
a portion of these project upgrades could be developer-funded. It would be advisable to consult with devel-
opers and make these decisions before the upgraded line is installed.

Replace Asbestos-Concrete Pipe Segments in Lana‘i City, including PRV _on 10” Asbestos Line To the
northeast of Lana‘i City, some of the old transmission lines are asbestos. These are at an age where repairs

become necessary from time to time, especially at the joints. Working with asbestos creates safety hazards
for field crews, as well as inefficiencies and inconveniences on the job due to the need for special precau-
tions. The estimated cost of the project is $972,041.

Upgrade Kaumalapau Line The line to Kaumalapau is old and undersized to provide fire protection to the
Kaumalapau Harbor and residences. Portions of this line are in poor repair. The estimated costs to upgrade
this line is $3,958,217.

Potable Line Connecting Miki Basin to the Kaumalapau Waterline This project could be a requirement of
the proposed Miki Industrial Park. However, the existing MECO facility in Miki Basin has substandard ser-

vice and would also benefit.
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Potable Line Connecting Well 7 to Upper End of Lana‘i City Service Area Well 7 has the advantage of
flexibility, in that it could serve either the city or the west end of the Palawai Irrigation Grid service area.
There is also an advantage in the fact that the well has been drilled for some time, which should afford
some cost savings. This project would be paid for by LHI.

Replace Old Steel Pipe Segments in Lana‘i City About 1.62 miles of pipe in Lana‘i City are old wound
steel pipes. These are due for replacement. Estimated project costs are $1,202,755.

Connect Well 7 To West End Grid This is part of a phased project. Connecting Well 7 to the West end of
the Palawai Irrigation Grid would enable services on that side to be served by Well 7. Although these
services do not use much, this would provide some relief to Wells 2 & 4. Leaks on this end of the Pala-
wai Irrigation Grid are not believed to be as severe as they are in the Miki Basin, where pressures were
extremely high for a long time. Never the less, the line is of the same general vintage and will be well
past due for replacement within the planning period.

Re-route Brackish Line to Save Electrical Costs This project is not included in the capital plan. It was
evaluated for inclusion, as it was determined that roughly $29,250 in electrical costs per year could be
saved if two hills along the transmission route could be avoided. The benefits of the re-alignment were
not sufficient to warrant replacing the entire line. The benefits of replacing portions of the line, to attain
part of the possible savings, were also examined. None of the options examined warranted line replace-
ment or retrofit. However, it is suggested that when the brackish line does become due for replacement,
it be re-routed as shown in Figure 5-48.

Pumps

Rolling Pump Replacement At present there are six or seven operating source pumps, depending upon
whether Well 2 is counted, with four or five likely to commence or resume operations in the near future,
those being Well 3 (relocated), Well 2-A and 2-B, Well 15, and possibly Well 7. A total of twelve operat-
ing source pumps with an assumed lifetime of fifteen years per pump leads to a replacement rate of
about 0.8 pumps per year, or 4 pumps every 5 years. Since some of these will be new, not all are deemed
to require replacement within the planning period. An estimated twelve pump replacements over the
twenty year period were included in the capital plan, at a cost of $2,400,000.

Motor Control and Electrical Center Upgrades Regular maintenance, assessment and replacement of
parts such as motors, electrical controls, impellers or other elements as needed can help to extend the
operating life of pumps. An annual allowance of $50,000 is included within the capital plan, for a total
of $1,000,000.

SCADA, Telemetry and Other Monitoring Equipment

Monitoring Replacements and Upgrades An annual allowance of $25,000 is included to allow for regu-
lar replacement and upgrade of telemetry, SCADA, controls, flow meters or other monitoring equip-
ment, for a total over the planning period of $500,000.
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FIGURE 5-45. Pipeline Projects
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FIGURE 5-45. Pipeline Projects - Continued
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FIGURE 5-46. Pipeline Projects
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FIGURE 5-47. Alternate Route for Future Brackish Line
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FIGURE 5-48. Initial Twenty Year Project List
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Supporting Documentation - Lanai Island WUDP - DWS Amended Draft - February 25, 2011

System Maintenance and Replacement Needs

FIGURE 5-48. Initial Twenty Year Project List - Continued

aU) S [|oM SE JaJiNbe PIEMPUIA BU) UM
QOW € 112 1u10d SIU) 18 JOASMOH “JAMO] BW099q
S|[OM [BJUSLIBIOUI JO S)SOD ‘DAOGE PBJOU Sy

‘padojansp usaq aney Ajfenuasss pjnom Jajinbe
PIeMa9T BU) SE [[aMm SE Jajinbe PIEMPUIM BU}
Ul 39IN0S B(qe(ieA. f|e Jutod SIU) Je ‘9AIasal
90IN0SAI B UM JOAGMOH “JMO| W093q

S|[OM [BJUSWIIOUI JO S}SOD ‘DA0GE PBJOU SY

“pazis-dn aq 0} pasu Aew 1 yuiod

SWOS e ‘pasn aq Ued UOISSIWSUE} 19jeune
BunSIXa Ji UBAT "UMOUS SE 008'¥Z6'0L$ "SA

‘llom Mau Jad 00898’ #$ 94 PINOM UOISSILISURI)
1BJEUNEJ JNOUIM S1S0D *AlqRIapISU0D

POONPaL e SISO ‘S|jaMm [EJUSLIAIO JuBNbasAns
J0j10 ‘A 10U SI SIL} Jj "UOISS L
19[BUNE JO JuSWaI.|da) BPNJOUI UMOYS SISOD

*1 ,BUB UO JEJIGRY SAleU Joejul
Buiuiewsy 2109 ay} 0} abewep ploae 0} paubisap
uaaq sey 198foid sy ‘uondo sy} 1oy obuens
Jeadde Aew ajnos uoissiwsues ayy ybnouyy

*1 .eUB UO Jeligey aAneu Joejul
Buiuiews. 8100 ay} 0} abewep pioae 0} paubisep
uaaq sey Josfoid ayy ‘uondo siyy 1o} sbuens
Jeadde Aew sjnou uoissiwsuel sy ybnouly

*9100Y @ AND 1 BUBT

Ul payoBal Sem OUeUdIS INO-ping pasodoud

BU} [HUN BAN98}J0-1S0D 3 JOU PINOM BUl|
pawiejoay "ajeuUB( 0} AjD 1 BUBT WOI) SUI| Jajem
powe|oal si se Jadeayo ase oBpry lemayay

18 S||9M U} ‘palinbal St UOISSIUSUEL) MOU
Ki@191dwod 4| ‘pazijin a9 UD SaUl| UOISSIWSURL
Bupsixa jJou 10 JayYMm uodn Buipusdep Aiea
$1S0D "BUl| e} 0} UOIBULOD @ SjuaWaAoIdw!
‘siiedas yym Jnq ‘saul| UoISSIWISUE)

Bunsixa JO 9SN UIM ‘IBJBUNEI Ul S|[OM € SOWNSSY

JusWwWo

ON

Aerped

ON

19POW
96. Ul

Buidwng
pawnssy

00000 00048 0009/  000'¥98 009
000°00€ 000'¥8€ 000'9.6  000'¥98 009
000°00€ 000'¥8€ 00092  000'¥98 009
00000 000'¥8€ 00092 000'v98 009
000052 0002514 000'8Z.'L 000265 008'L
000°00€ 000'8€ 00095  000'¥98 009
uonippy  Ayoeded SIHOL SIH¥Z WdO
ELILTIS Keq BAy fyoeden
aAnday3 anuy

000655}

000°6¥S'L

008°092°L
000655}

000°G¥S'L

000'52¥'L

008'626'}

000°045°}

000°056'G
008'8L0°Z

000°0€°L

000°056'G

008'vS6°L
000°0L€"}

000°052Z'}

000°L8Y'S

000°0£Z°L

000°009'€

008°146'L

000506

30Bpng

% buidid ayis ‘Anjowaje)
‘S|0J)U09 ‘sIoJOW |[elsuy
ney|
Je Jojinbe prempum u jjom (lug

0} ||om 192uu02 0} duljpdid
10.,0000°G1 AluBnou jleisu)
» buidid ays ‘Anowals)
‘S|0A)UOD ‘SI0jOW |[BISU]
BIney
Je J3Jinbe plempuw ut j|am |juq

‘wajshs

0} [|9m 198uu09 0} suladid
40,0000°GL AjuBnox lejsuy
saoueuaundde

» Buidid ayis ‘Anewsiey
‘S|04U0D ‘SIOJOW |[e)su|

1e Jajinbe piempum ut jlam juq

0] [|aM }93uu0d 0} aulddid
40,0000°G1 AluBnox jleisu;
 buidid ayis ‘Anawa|e)
‘S|0JU00 ‘SI0)OU [[BISU]

9bp1Y 1emayaM

1e Jajinbe prempum Ul [[om (lug

0} jom 198uU0d 0} suldid
40000051 AluBnou fleysul

8 Buidid apis “‘Ajowsie)

1e Jajinbe pIempum Ul [jem [Iua

"AJESS23U SE UOISSIWSURI}
Bunsixa Jiedas Jo jjeysu|
saoueuapndde

g Buidid ayis “Ajswsje}
‘S|04)UOD “SI0jOU [[EISU|
*$92IN0S 19[RUNEBIY

Jeau Joinbe PIBMPUIAA UI S[joM

‘WSS 0}

119 NEJEI 193uU0d 0} suladid
40,0000°G} AluBnos iejsuy

@ buidid aus “Anows|a)
‘S|04)U0D ‘SI0}OU [[BSU]

"PEOY NYOWOSY Jesu Nefely

e Jajinbe piempum ul (jom (jug

uondussaq 199f0id

dinb3 % dojpraqg

buyiug Asojesoldx3
» ubisag

uoIssIwsues |
dinb3 g dojenag

bunjug Alojesoldxg
g ubisag

uoIssiwsuel |

dinb3 g dojersg

g ubisaq

uoIssISuel |
dinb3 ¢ dojaasg

bu

a Asojesojdx3
» ubisag

uoissiwsuel |

dinb3 % dojoraqg
g Asojesoidx3 g ubisag

=

uoISSIWSURL |

dinb3g % dojprag

bunug Asojesoldx3

g ubisag

UUESTITETCIT
dinb3g % dojeasg

bunjug Asojesojdxg
® ubisag

aseuyd

lejuswalou]
- BiiNeY 1. SIS PIEMPUIAL

|BJUBLIBIOUY
- PDiiNeY JE S|l PIEMPUI

[eluswaiduj
= DjIney| 18 S|I9M PIEMPUIM
|eyusWwaIOU|
- DiINe)| 38 SjI9M PIEMPUIA
[eluawadu|
- I{INEY, 18 SIBM PJEMPUIM

BINE3| 1€ SIIoA PIEMPUI

DHINEY e S|IBM PIEMPUIM

IYINES 18 SIIA PIEMPUIM

uoneAs|3 0522
- oBpry 1eMOUSY 1B [I9AA PIEMPUIAA
uonens|3 052z
- aBpry 1eMaUBY e [|9AA PIEMPUIAA
uoneAs|3 052
- 96pI 1EMBUBY 1B [IBM PIEMPUIM

uoneAs|3 062z
- 9bpry 1BMBUDY Je 1M PIEMPUIA
uoneaa|3 052z
- 9bpry 1eMBUSY JE [ PIEMPUIM

18[BUNBA 1€ S|I9AA PAEMPUIAN

I9[BUNBIA 1B SIIBA PIEMPUIM

19[BUNBI 1B SIIDAA PIEMPUIM

Neje Je [I9M PIBMPUIM

NEJe Je [IPAA PIBMPUIM

Nee Je JI9A PIEMPUIA

199l01g Jeap

¥ 5-77

Maui County Water Use & Development Plan - Lana ‘i



