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INTRODUCTION

On January 20, 2009, at the request of the State Department of Agriculture, the staff of the
Commission on Water Resource Management (Commission) met with representatives of the
Department of Agriculture, Maui Mayor’s Office, Maui County Council, Maui Office of Economic
Development, Maui Department of Water Supply, Hawaii Farm Bureau Federation, and the Maui
County Farm Bureau.

The Commission staff prepared a list of data needs which would aid in assessing noninstream
uses related to the surface water hydrologic units of Waikamoi (6047), Puohokamoa (6048),
Haipuaena (6049), Punalau (6050), Honomanu (6051), Nuaailua (6052), Ohia (6054), West Wailuaiki
(6057), East Wailuaiki (6058), Kopiliula (6059), Waiohue (6060), Paakea (6061), Waiaaka (6062),
Kapaula (6063), Hanawi (6064), and Makapipi (6065), Island of Maui.

Additionally, the Department of Agriculture issued a press release on May 22, 2009, urging
farmers and ranchers in East Maui to complete and submit an agricultural water information
survey being conducted by the Maui County Farm Bureau.

This Compilation of Data Submissions (PR-2009-01) presents all of the information that was
submitted and assessed as part of the Commission’s Instream Flow Standard Assessment Report
preparation for these 16 surface water hydrologic units.

All submissions have been separated into individual sections according to the submitting
organization or individual, and the date of submission. Page numbers have also been applied to
each original page. Comments were subsequently reduced to 2-per-page to save space and
paper. Please contact the Commission to request full-size copies of any documents. Copying
charges may apply.

Starting from Section 3.0, comments are listed in the order they were received by the
Commission.
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Historical Metered Consumption for DWS Upcountry District (Makawao-Hali’imaile-Pukalani-Kula-Haiku)

Table 1

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

1994

4.382 4.083 3693 4.003 4.146 4370 4823 4461 4778 4387 4441
2474
0.555

2.300

3.871

General

1908 2320 2138 2378
0.433 0582 0575 0.571

2.563
0.690

2.504
0.505

1829 2.382
0374 0.512

1.923
0.481

0.504 0.634

1.931

Ag Potable
Ag Non Potable

6620 6.873 7.387 6368 7.098 6525 6.820

6.381

6.007 5.521

5802 6.682

Total Potable

7.317 6487 5895 6897 7175 7379 8077 6.801 7.680 7.100 7.391

6.306

Total



Table 2

DWS Upcountry - Metered Consumption by Community Plan

DWS Metered Consumption by Makawao-Pukalani-Kula Community Plan District
FY1998 'FY1999

Makawao 0.831

Pukalani 0.784|
Hali'imaile 0.087!
Upper Kula 1.050
Lower Kula 2.136|
Ulupalakua-Kanaio 0.148|
Kula Ag Park 0.479
Total 5.515

0.951
0.940
0.100
1.289
2.487
0.184
0.516
6.467

DWS Metered Consumption for Haiku

FY1998
Kokomo-Kaupakalua 0.380]
Kuiaha 0.115
Haiku-Pauwela 0.287
Total 0.782

Total (including Haiku) 6.297

0.385
0.099
0.289
0.773

7.240

1.152
0.961
0.102
1.256
2,110
0.188
0.580
6.349

0.465
0.137
0.345
0.947

7.296

FY2000 FY2001

0.880
0.913
0.096
1.380
2.255
0.188
0.578
6.290

FY1999 FY2000 FY2001

0.431
0.142
0.337
0.910

7.200

FY2002 FY2003

0.920
0.957
0.091
1.497
2.363
0.198
0.585
6.601

FY2002

DWS Consumption by Use Class Code
Makawao - Pukalani - Kula CPD

Family and Agricultural uses account for the lion's share of consumption in these areas.
Both areas demonstrate a strong seasonal variation in consumption, particularly in

Figures 7 and 8 and Table 3 show water use from 2002 to 2006 by user class. Single
these two classes.

Aeq Jad suojje9 jo suol|iy

0 Hiirrsrrees

Jan-02

Jan-04 Jan-05 Jan-06

Jan-03

0.446
0.125
0.334
0.905

7.506

—=— COM —— HOT ~-—=— IND —=— GOV —e— AG —— REL

—— MF

—— sF

FY2004 FY2005 FY2006 FY2007 FY2008
0.979 0.955 1.090 0.953 1.013 0.957
1.051 1.015 0.994 0.998 1.070 1.006
0.098 0105  0.108 0106  0.087  0.094
1.383 1.205 1.337 1.344 1.615 1.348
2.181 2.078 2.208 2.217 2.230 1.868
0.190 0.151 0.157 0.166 0.157 0.144
0.529 0.527 0.647 0.605 0.585 0.473
6.411 6.036 6.541 6.389 6.657 5.890
FY2003 FY2004 FY2005 FY2006 FY2007 FY2008
0.496 0.488 0.507 0.483 0.491 0.470
0.145 0.159 0.163 0.157 0.017 0.189
0.378 0402 0404  0.384 0409 0416
1.019 1.049 1.074 1.024 0.917 1.075
7.430 7.085 7.615 7.413 7.574 6.965
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Table 3

DWS Historical Metered Consumption by User Class for the Mal

1994
Single Family 2.446
Multi-Family 0.041
Commercial 0.183
Hotel 0.006
Industrial 0
Government 0.168
Agriculture 2.781
Religious Inst. 0.016
Total 5.642

1995

2.756
0.051
0.19
0.007
0
0.166
3.357
0.02
6.546

1996

2.496
0.045
0.207
0.006

0
0.172
2.719
0.016
5.662

DWS Consumption by User Class

1997

2221
0.041
0.136
0.006
0
0.175
2.53
0.015
5.123

DWS Historical Metered Consumption by User Class for the Paia-Haiku Community Plan District

1994
Single-Family 0.790
Multi-Family 0.016
Commercial 0.051
Industrial 0.012
Government 0.026
Agricultural 0.095
Religious Inst. 0.007
Total 0.998

Total (including Haiku) 6.640

Historical Metered Consumption by Class Code
Makawao-Pukalani-Kula Community Plan District

through 2006. As shown in Figure 9, Single Family use has been growing faster than

Figures 9 and 10 show the breakdown by use classes on an annual basis from 1994
other uses in both Makawao-Pukalani-Kuta and Paia-Haiku.

1995 1996
0.864 0914
0.044  0.047
0.065 0.076
0.013 0.018
0.026 0.031
0.130 0.129
0.008 0.007
1149  1.223
7695 6.885

<+ o N~ ©
aon

1997

0.857
0.043
0.079
0.016
0.028
0.121
0.006
1.150

6.273

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Calendar Year

Pukalani-Kula C ity Plan District
1998 1999 2000 2001 2002 2003 2004 2005
2443 2526 2716 3.066 2.828 3.122 2.89 297
0.036 0.06 0.065 0.07 0.065 0.059 0.05 0.049
0.185 0.208 0.16  0.187 0.208 0.219 0.205 0.177
0.007 0.008 0.011 0.011 0.009 0.007 0.006 0.01
0 0 0 0 0 0 0 0
0219 0198 0215 0.237 0.182 0.188 0.191 0.186
3.241  3.327 326 3.513 2.51 2973 2.708 2.952
0.017 0018 0.018 0.021 0.015 0.019 0.017 0.016
6.149 6.345 6.445 7.106 5.817 6.588  6.066 6.361
1998 1999 2000 2001 2002 2003 2004 2005
0.868 0950 1.019 1.070 1.077 1.185 1.176 1.157
0.037 0.040 0.041 0.047 0.043 0.040 0.014 0.016
0.060 0.066 0.070 0.064 0.062 0.065 0.064 0.065
0.021 0.019 0.018 0.016 0.012 0.015 0.014 0.012
0.034 0026 0.025 0.039 0.036 0.045 0.048 0.058
0.120 0.143 0178 0.178 0.186 0.207 0.159 0.144
0.006 0.007 0.005 0.005 0.007 0.007 0.009 0.012
1.145  1.251 1.356  1.420 1.425 1.565 1.485 1.464
7.294 7596 7.801 8.526 7.242 8.153 7.551 7.825
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2006

3.118
0.048
0.171
0.006

0.199
2.732
0.017
6.291
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Historical Annual Consumption by User Class - Paia-Haiku Community
Plan District - Haiku Only

Figure 10
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Table 7

Upcountry Metered and Forecasted Demand

Historical Metered Consumption and Projected Consumption
Demographic Forecast (Base Case) (Millions of Gallons per Day)

Forecasted Demand

Upcountry

General

Ag Potable

Total Potable

Ag Non Potable

Total

DWS Actual and Projected Consumption
Total All Classes Upcountry District

11

Low Case

Medium Low Case
Base Case
Medium High Case
High Case

Low Case

Medium Low Case
Base Case
Medium High Case
High Case

Low Case

Medium Low Case
Base Case
Medium High Case
High Case

Low Case

Medium Low Case
Base Case
Medium High Case
High Case

Low Case

Medium Low Case
Base Case
Medium High Case
High Case

o

o

2005

4.441
4.441

~
" aoW uondwinsuoy passlop

2010

4.483
4.571

2000 2005 2010 2015 2020 2025 2030

1995

ACTUAL

.-

- =& < MED HIGH—&— HIGH

MED LOW—S— BASE

-

—— LOW

1

Kula District Water Use and Demand Draft, Econometric Model by Haiku Design

Community Plan District Unit Forecast 2006 Update for the Makawao-Pukalani-
& Analysis.

Figure 14

2025

5.313
5.664
6.010
6.379
6.715

2.258
2.397
24551
2.633
2.721

7.571
8.061
8.561
9.012
9.436

0.573
0.612
0.654
0.676
0.699

8.144
8.673
9.215
9.688
0.134

2030

5.577
6.010
6.444
6.921
7.339

2.258
2.434
2.634

2.862

7.835
8.444
9.078
9.665
10.201

0.573
0.622
0.676
0.704
0.734

8.408
9.067
9.754
10.370
10.935

should be evaluated in planning for water supply. These are graphed in Figure 14 above,
and shown in Table 7 below. Forecasts for the Upcountry Water District in general range
from about 8.5 to 11 MGD by the year 2030, with the base case prediction at about 9.75.

The guidelines for updating the Hawaii Water Plan indicate that a range of forecasts

20

19

5.0-21

5.0-20



€2-0'S

t44

‘uonebii adeospue| pue 8s1nod Jjob 10} pasn ale |jom ajeaud eaud e sey Y
‘qn|D Aunod 1uee)nd ayj ‘8sinod Jjob auo sey jouisig Anunoadn ue|d Apunwwo) 8yl
as() |ejUdWEUID PUk [eUOJe3IY

‘ue|d Juswdojeasq pue

as) Jaje 1ousig Anunoadn ay} Jo Jusuodwod Juspuadapul ue se pasdpisuod Buieq ase
sanjeussyje AB1aus Jaylo pue SIy) ‘S80Jn0s d13091304pAY S2ZIj))n Jou Saop SAA UbBnouly
as 2)28]90JpAH

(swuej inepy 1se3 swos sepnjoul) neaing wued
Auno?d Ineyy ay} pue Inepy Jo Aunod ‘uawdojanag dJ1Wouo9g JO 9210 dY) wolj ejeq ,

0z sjeoo) 49aQ ‘dasys - 18Ul

0S sboH

(4 000°€6 smed
YO0)SBAIN

4n) pue suoyeladQ AsasinnN
‘eluodleH ‘Jebulg) ‘AussinN ‘e9jold
zZi 0S1L sjeaidou] p AiesinpN ‘esjoid

¢l 00¢ 930D

jenbon)
‘sayoead ‘swn|d ‘obuepy ‘eAowusy)
‘suowa] ‘sawi ‘sadelb ‘opeooAy
‘suowiwiisiad ‘sabuelQ ‘seueueg

0sL 009 sjni4
0)e}0d }99MS pue udayseq ‘usipey
‘'SSDI0IBIB A\ ‘SBDY ‘90N)aT SuleLOy
‘Aojsied 100y Jobuls) ‘Jueld 663
‘uoyieq ‘A1) ‘uI0) 19OMS ‘squsH
“uIyoonz ‘Jaquinong ‘ose] ‘eonpeT
‘sueag ‘ojewo] ‘ebeqqe) assuyd
‘abeqqen peaH ‘UouQ usaI9) ‘sUouO

001 008 SUOBI\ pue sajgelabap
4 00c't a|ddesauld
Sted Jo JaquinyN S8y

LJousig Aiunoadn ueld AJunwiwio ui as) Jajepq [ednynouby g a|qeL

as() 19jep\ [einynoubBy

20’
1z

%€"2 10 [ 1/ - [eanynouby °

%.°26 10 9¢1°6 - (lesousD) Jenbay °

nyjIeH-ejn)j-luejexnd-sjiew jjeH-oemexel

800Z Ad - J9M3sIg Alunoadn SMA Ul panss| sia)sf) J9Jep [BAN)N2LIBY pue |eioudn

Ao 2100 - snolbljsy

A9 ZEL'Z - [einynouby

A9W 66170 - JUSWUIBA0H

asw 0°0 - lemysnpuj

dsN 900°0 - 1930H

don LL170 - [efosswwod

Ao 8¥0°0 - Allwed-IniA

asn gLi'e-Alwed sibuls o

JoU)SIQg Ueld AJUNWWO) ejnyj-lueje)nd-oemeyep
900¢ dedA Jepuaje) - adA] Jasn Ag uondwnsuo)

adA] Jesn Ag uondwnsuod
JOUISI UBld ANUNWWOYD BINYj-IUB|EYNJ-OBMENB)\ G| ainbi4

snolblied o
aimnouby m
juswuwisAoH g
lewsnpu|g
1910H D
|ewlowwoed i
Awed-pnng
Anwedslbuisp

900Z Jed A Jepudjen - adA | Josn Aq uondwnsuo)
JoUISIQ UBld AJlUunWiwo) ejn)j-lueeynd-oemeye

O] pasn Jojem ouj ST JEUM pUe JOJeMm Sy} bUISh ST OUM

3S0ddNd SN HILYM



G2-0'S

ve

‘OBMBMB|N JO} JOJEM JO 82IN0S Arewid By} SI pUe WaJSAS U0N08)|00) Ol
83U} WOJ JBJEM SMBIPUNM JUB|d JusWeal] JSIEAA JIOAN SJOWRY] 8y wa)sAs
8y} JO SEaIE OM]} U} PasN S| WaJSAS U000 SIy) Wody Jajepy “ididexepy
Sse jsea Jej se sweals Inep\ 1seq 00Z Alejewixoidde wouy jajem smelp
pue y88) 0011 Alsjewixoidde je suni yo)Qg BOJIBAA 8UJ. - Yo BOJIBA .
18)em aoeying

13)eM JO S321N0S

AlddNs ¥3alvm

'ddNM 8y} Jo uoneis)l

Buioodn ay) ul paajosal Ajjny 8q ued sanssi feuajod Yons jje Jey} INRNop St} ‘JSASMOH
*SONUBA JBY)0 U pue $s8001d (ddNM) Ueld Juswdojaasq pue asf JoJep\ 8y Jo

yed Se yjog ‘uoIsSNosIp Japun aJe Ajigelje pue uonNquISIp ‘uonesoye Buipsebal selljod

“yied |esnynoube papusiul pue J08(oid sawoH ueliemeH

3y} JO INO-PIING UM pauiquod ‘Azunoddn ywmolb panuguod woly Ynsal |m Aiddns yybnoip
10} SIOIU0D ainjny |enuajod Jayjeym 0} SB UISOU0D SWOS S| 818y ] ‘AJunod sy} uiypm

sasn Ajoud-ybiy pawasp AjjeoidA} aie ainynouby jo uollealasald pue spueT] swoH
uelieMeH Ujoq ‘JOASMOH “JeJPp SIY} JO SE INe\ Ui }8S udaq sey sasn Jo uoneziuoud oN

'J8s ag 0} pey Sey junowe suy-al| Jusbuws aiow e aiaym juiod ay) yoeal o}
pey jou sey Juswaolojus Jybnoiq Aep Jad suojjeb paipuny Jnoy Jo 881y} uey) ssaj Buisn
S8WOY 10} JUBJUD| SI0W SIB JUBWSI0JUs pue Buuoyuow ‘Wybnoip e Buunp ‘AjesidA )

‘uonesuadwoo

paje|as Jubnoup 10 INeN Uo pasiadsip usaq sey 00°000'000' L $ UBY) sI10W ‘666

90UIS 'S9SSO| [BANYNOUBE pUE %D0}SaAY 10} uonesuadwod pue sadljoeld UOIJBAISSU0D

1O} pasn aJe Spuny Y] "9OUB)SISSE UORBAISSUOD Jajem Aoudsbilawe apiaoid pue sisisesip
|einjeu woly pabewep spue|wie; a|qibije Buneyjigeyal Jo }soo ay} sieonpoud jeinynoube
ypum aseys Jey} sweiboud Jsjsesip jsod siayo ainynouby jo juswpedsq "'S'N YL

'$$9)| 10
sAep Jo 9|dnod B uIyIM BIp S|ED SB YONS HO0)SOAI| J8JeM JNOYUAA 'SOSIOY pue Y[ ‘sjeod
‘deays ‘sbid apnjoul }00}sOAl JaYJ0 ‘9|qejieAr sainbiy Jusund ou ale alay) ybnoylly ‘ado
00009 JO |e10} B JO0 Q4O 0 JO wntiuiw e axnbal Jssq "pswue) Buieq Jasp Jo peay
000°9 INoge os|e aie aI1dYL "adS 000'0FS 4O (€30} B 1O OdD 0Z 4O Wnwiuiw e alnbal
ameDd "eueH pue Inepy Aunoodn ul 9jeD JO pEAY 000°LZ INOGE alk a8y} ‘Ajuain)

"JyBnoip Jo suojjelejoap BuNp suoloL}Sal
Jojem woly Jdwaxe Ussq dABY SISULIR) PUB SIBWNSUO0D |eInynoube ‘Sapeoap jusdal uj

"UOIEAIOSUOD JB)EM IO}
$98558) S)i 0} S)senbal saxew HHA ‘SYIIoW Jaup 8y} pue siybnoip jo uoielepsp Buung

v2-0'G

€2

'SaljAloe

yoeanno pue uopesnpa olgnd pue ‘s|jojuos jeuoljelrado ‘suoloLsal asn Jajem Alojepuew
pue Aiejunjoa apnjoul Aew suonoy “saioeded 0SSl pue Jue|d Juswiesl) Jojem

PUE ‘SMO}} Yo)Ip UO paseq aJe suoljoe asuodsay 'Wybnoup jo uonesejosp e jo sabess
Builea yuswajdwi 0} SANQ 40} SUOIOE SBUINO 81-86 "ON uolNjosay Aiddng Jejepn

Jo preog au ‘(mjieH-enyj-iueexnd-ajiewl ljeH-oemexep) Jolnsig Ajunoodn SMA au Jod

SMOJJ JUBld JUSWIEaI] JBJeA\ BPUIO .
SMOJJ pUE S|aAS] JIOAIDSa) OBdRYBUEY} PUE JIOAISSSI |OWIBYIBAA .

SMOJ} JUBld JuBWIERl] JOJeAN BjoWwey| .
SMOJ} PUE S|9AD] JIOAJDSSI PUE JUB|d JuBW)eal] JaJep ojoulld .

SMOJ} Yyo)Ig eojie .

‘wiv)sAs Jajem Asjunoadn ey jo sjusuodwos

BAl4 SI0)luOW SANQ ‘Palueliem ase suolipuod Jybnoip Jayjaym Buiuiuwusiep u|
sasoding asn J49)ep\ dziuold

"UOI 82€°0 Jo obelane

ue pamoys podal au) ‘600z Atenuge4 ul Buipua pouad Jeak auo auy Jo4 "AOIN 881°0 0
obeiane ue pamoys spoday 801nog A|YJUOW SMQA 84} ‘8002 JeaA |eosly Buung “jousiq
ue|d AJunwiwo) enyj-luejesnd-oemedel sy} ul jjam dn 3oeq e se pasn S| |19 B|ax00d
poday asinog Alyjuony SMA

sooueldde jJusidlyje alow pue Jamau Jo uondopy .
uonejuawajdwi weisboid uonealasuod SAA .
SMQ Aq uollea1asuod 10y sjeaddy o
UOISS8931 JUBIIND 3U) YIM PaJeIDoSSE ANAIOE DILIOU0DS pasealda .
uolnejndod ojoejep oMo .
saseasoul 9o1d pue ainjonis 9oud SAMA .
600¢ judy 0} 6002 A1enigad woyy syjuow |jejures Joybiy .
:s10)08)

|e1aABs 0) peingupe aq Aew 600Z A PUE 800ZA4 Ul seseyoind Jsjem adeuns pasessdsq

(600z Arenuga ybnosy) 00z ‘AN aep o) Jeak - syjuow g Ajuo S)o9)a1 JaquInu 60 Ad) »

122'S 2099 229'L 9Cl'L 691°L
» 600CAd 800CAd L00ZAd 900CAd S00CAd

(Aeq 13d suojjes) jo suoljin)
‘P37 ‘Auedwo) uonebu) iney Jse] woly saseyoind J9Jepp doeHng 6 219el

3SN JUSIIND 10} JUSWIAIINDoI J19JeM WNUWUIR

ANIFNIUINDIY Y3 LVYM



12-0'G
9z
“yied |esnynoube

ue se pasn aq 0} '/:20-€-Z ‘ON ML Je pajeool Auadoid Auedwo)
youey e|eyes|eH Uiepad Jey) Jo Spasu [einyndoube ‘Yied ay) Jo spasu ay) 0}

UONIPPE Ul ‘9IS 0} J8)eM yoNs asn o} Jybu ay) aAey 0} saysim Ajuno) ay | .
‘Op JIONIBSDY 8,98V
0} way) a)esojas pue sdwnd yied ay} jo sepeibdn ajejdwod o} Aunod syl .

“jed [emnynouby

B[Ny 8y} JO spasu ay) aAas 0} pouad Jnoy Jnoy Ajuam) Jad Jajem Jo suojeb

uoljjiw G°1L0} dn meipypm o} Jybu sy} sey ‘sbuiy Jayjo Buowe ‘AJunod sy
Juswealby ay) jo mEo,__cm_I

*'Z00Z ‘0€ 12qwada uo apew sem Auedwog Jebng B |e1osawwo)

uBlleMEH UOISIAIP )t YBnouy “*ou] ‘umpieg '@ Jopuexs|y pue (JNT) paywi
‘Auedwod uonebul| Inep 1se3 ‘inepy 4o Auno ey} ussmiaq LNJWIIHOV oyl
ANINITUOV HIOAYISTY HALYM MiVd TVANLINDROV VINA

'Spasu THHQ pue SMQ 81N} pue SMA
pauuejd pue juaund puoAaq wajsAs Jajem SANQ Ul Jo Apoeded
abeiojs pue uoissiwsues} sy} Buisesaoul 104 1Pa1d 009°1L95° LS

leuolippe ue SMQ 9y} WOl dAI9D3M ||eys TTHHQA - SHPaID euot!ppy 2

SMa

Aq THHQ j0 paxnnbai aq |leys sa9} ay} Jo sjuauodwod abelojs pue
uolssiwsuel} 1oy sjuswAed oN - sppas) abeio}s pue uolssiwsues | 'q
*92IN0S JOJ SPPSID ON - SHPBID 82IN0S ‘e

1SMO|jO} SEB SHPaIO Jajem S Yl
woly aAoal [leys THHA ‘Aunjadiad ul SANQ BU3 O} pasuad|| 84 [jeys Yoiym
‘saulj uoissiwsues) pue ‘sdwnd i8)}s00q ‘SiIOAISSSI B)IS-UO JO UOHONISUOD
(z) pue ‘uoisiaipgns THHQ 01 PEOY SE|EEN LWOJ) UIBW JOJEM UOISSILUSUEL}
JO UONONIISUOD puB ‘JI0AJSSSY B B|nY je uonhels Buidwng Jsjsoog
a)is-0 (1) Buipnjoul UOONUISUOD JOJ UOHNQLIUOD S} JO UOHEISPISUOD U| .
‘BaJe B|NY| Jamo ay) Bunoaye wbnoip Aue Buunp
1daoxs sajisawoH THHA @24} 4o} THHQ 0} Aep abeisae Jad 1ajem ajqejod
40 suojieb (000‘00S) suojiet puesnoy} paipuny aAl} HWWOI {[eys SAMA
"INIFWNITHOV 3y} o wEm_Em_I

'1661 ‘6 Jaqwiadaq uo juswaalbe

ue spew A7ddNS ¥3LVM 40 ININLIHVLIA INYIN 40 ALNNOD 8y}

puUE ‘UOISSIWILLIOY) SOWOH UeliemeH ay} Jo Aouabe ue ‘SGNV1 IWOH NVIIVMVYH
40 LNINLHVCIA 1IVMVH 4O JLVLS 8y} usamieq INIJWIIFHOV 8ul
ANINIFYOV SLIATAUD UILVM

‘'S1eak Gz Jayjoue 10} papualxs sem juswoaibe

ayl ‘1961 ‘ZZ J9quedsg uo Juswaaibe Jajsew e paubls Iney jo AJunod ay)

10 Ajddng 181N JO pieog ay) pue 'p) ‘Auedwo) sebng @ jelosswwo) uellemeH
pue "py7 ‘Auedwo) uonebiu) ney 1se3 syl - INJWIIFYOV YILVM ¥ILSVIN

sjuswaaiby pue suonebiqo |enjoeiuo)

92-0°S
14

UISIP-GNS NYjIeH JO uoliod JlEWS J0) 80IN0S  000°09Y  0Z€ nsjieH
10L1SIP-gns MyjleH 10} 82.n0s JofeN  008'89%'L  020'L enexedney)
seaJe Wa)sAs |ejanes aAIes ueo lem dnyoeg  000'962°‘L 006 e|8%00d
Uofsung  Gdo WdO oM

Npedes  Mpedes

Tom awnd

waysAs Anjunoadn SAQ 9Y3 ul Aj1oede) 1ajepp punoin 0l 9|qel

‘BaJE 9JIAI9S NYjIEH 3U} JO SUOHEADID JOMO| 8U)} SSAISS [[om njieH ay ] "nyjieH Joj

82.n0os Jofew ay) Se S| uoloun} ulew sy ‘ainpipuadxa [e)ides awos yum dnyoeq jeuonippe
Se 9AI8S pinoo [[om enjexedney sy} SiIUA "SWSISAS Jojem soBuNS By} 10} 901N0S
dnyoBq Se SaAJSS [|am B|8)00d dy| ‘walsAs Ajunoodn sy} aass Ajjualing sjlom daiy |
Jajem punous

‘ado
6.0'229'L UM L00Z 1e9A [eosy ui Bupjead ‘sieaA [easyy Jnoj oy} Buunp Ado £6€°LEL L
pebelaae aaey 'p)7 ‘Auedwion uonebil| INep JSe 8y} Woly saseyond J8jem soeung

‘aAdS 00G'Z PuUe 000'Z USdMIB(] asn JBJEM [B10} B YIM ‘si9}aw djqejod
-uou Jnoj Ajuo saAIas Auaind )i pue Jajem ay Jo uoipod jjews e Ajuo saxe}
SMA "SMA Pue ydsuey njonuoey| ‘youey ejexesieH ‘Auedwo) siddesuld

pue pue Ine AQ paleys 821n0s |[ewS e S| Siy] - Nejemy je weaing euedo .
‘wiaysAs ejny saddn ayy
juswajddns 0} pasn aq ued Jajem siy) ‘Wbnolp Buung “lueeynd-oemedep
JO SEAJE UOIBAS|S J9MOf SU} SAISS UBD J3)JeM SIU) ‘Sawl} }Jom Buung ‘ease
B[NY JSMOT] 8Y} SSAISS pUB JUBld Juswiesl ] JSJBAA OjoYlld dU) Je pajeal}
S| J9)BAA ‘SWESS Boweyoyond youelg JSEJ pue eoweyoyond youeig
BipPPIN ‘eoweyoyond youeig }sap ‘eusendieH ‘NUBWOUOH ‘lOWENIBAA
1S9\ puk Ise] auj woly Ajuewnd Jajem SMeIp PUE 3934 006'Z INoge

e sunJ WajlsAs uonosj|0d BINY JOMOT 8Y ] - WBISAS UONDS||0D BINY JOMOT .
'901nos |ejuswaiddns ay) se
B|9)00d UM ‘sa2In0s BOjie A AjS1EWIYN PpUuB BINY| JMOT 8y} Aq dn payoeq
S| 904n0s sIY} ‘Jybnolp e Buun@ ‘Mmojdq UsAS pue B[Ny JOMOT| SAISS OSje
ued J ‘injiuaid sy u9)em usypp “suoibal oreueyl-enyejednin pue einy Jaddn
3U} SBAISS pUB Jukld Juswieal] JajeaA BPUIO Y} e pajeald) S| walsAs
U01)03§|02 BY} W0} JSJEAN 'SWESNS ENjIEY| PUB BOWEXOYONd Ydoueig }Sap
‘eowe)oyond youelig ajppiy ‘eusendieH ‘lOWe)IBAA Y} WO} J1B)eM SMEIP
pue 1834 00Z'y INoge Je suni walsAs ejny| Joddn ayy Joj soinos Arewpd

Y} SaAISS Jey) Wa)sAs uoNoaj00 8y - WalsAS uonoasjion einy Jaddn .
‘uoibai oidoew( a8y} ul Jue|d Jusweal | JaJep 19
3jowe)| 8y} JO WESNSUMOP Yo B WO UMBIP OS[E S| Yied [einjnouby einyy
oy} Jo} J8jeAN @duBUSUIEW puk Sitedal Jo sainjies dwnd Joj uoibai siy) dn
SYOB( |{i}IS PUE ‘PIEMISED pPUE NYIEH O} WaJSAS 8U} 10} 921N0S UleW 3y} 32U0
os|e sem siy | ‘ejny| Joddn usas Ajewiyn pue ‘einy| 1Mo 0} J9)em BAISS
osje ueo juejd siy} ‘suonpuod Jybnoip Bunq “sjlewl lieH pue luejexnd



62-0'S

‘Buidwnd
pue Jamod 0} anp Ajaujus JSOW|e SIE SAOUBISYIP 9SS "SUONBAS|D SNOLIBA Je JaJem JO
suojjeb 000‘ | aaIas 0) S)s09 |euBiew uni-poys sapiroid abed Buimoljoy ay) uo 24 aunbi4

‘wia)sAs Aunoadn ay) ul siaylo Aue uey) Jaybiy

aJe Jue|d Juswieal] Jojepn JIsp Bjowed oy} Joy s)s00 Buidwnd pue Jamod ‘sasusdxe
BJ}X@ Ul SpUEsSNoy} Jo spaspuny dn uni ues suopesado Ybnoug ‘SyUOW Jawiwns ul yead
s)s00 Buidwnd pue Jamod ‘spuewap uonelea [euosess Buolys YUAn “(sJejjop uoyjiw G0l
uey} ssow) Buidwnd pue samod Joj a1em £00Z Buunp s)soo bupessdo SANQ SO %92 J1OA0

1OVdiAl JINONOD3

(sdwnd
Wybiy sepnjour) syso) Buidwing 1§ Jamod jueld juawieal] JIop\ Sjowey SMA 91 a4nbiq
rF |
syjuoy |
60 60 80 80 80 80 80 80 80 80 80 80 80 80 L0 Z0 10 40 10 10
4T adN-OSV LT T-WVY-W-<3 T aAQNO-S-V T
|

i L

| |

17 000°05
/ \v/\i/o - 000001 B
/ N \\wl\ I/II ooo'st §

o — 000002 _

St Lo TIPS S S 000°052

s)s09 Bujdwing 2 19M0d Jue|d Juswieal] 1o\ djowey|

ymolb
Bupouysal Jo BupoaIIPSl INOYNM JO UM ‘SSINSESL UOHBAISSUOD SAISUS)IXT .
dnmyjoeq [eseq |n} Jooud yybnoug, .
Auoedeo uajem mel 0} uojsuedxy .
JuBWAO|SABP [|oM {ESE( |EJUBWSIDU| .

:suondo Jofew Buimojjoy 8y} sajen|ens ueld juswdojaasd pue asM Jayep ay} 4o}

pusig Anunoadn sy} Joy ssjdey) seifislens ajeplpued jeuld Jelq oy ‘Uolippe uj °

'600¢ Jequiaydag

82-0'S
x4

Aq peje|dwon aq pjnoys podas Apnys ay podai Apnis sy} asedaid pue sashjeue
|EOIUYO3) PUB UOI}99]|02 BJep JoNpuod ||iM A3Yy] "92IAI9S UOHBAISSUOYD) SSIIN0SaY
jeinjeN vYasn ey} Aq pepiaocid aq jjim aouejsisse [eaiuydss] “uoneldosdde
aje)s e Aq papinoid si Buipung -Juswabeuely 82InN0say JOJEAA UO UOISSILUWIOD
9)e)S 2y} Aq pasesiuiwpe s| wesboid ABajens ay) -Abajens uonebyy
1ybnouaq inep Jo AJuno) ay} pue ueld uonebRI piezeH liemen ayj jo yoddns
Ut eale Wa)sAs BNy JamoT 8y} Ul Jajem aoeyns Jo abelols 10} Bunis pue ubisep
a|qissod aujwexa 0} Apnis Buussuibug pue Bujuueld uoHEWE|0Y JB)eMULIO)S
e Buionpuos si JousIg UOHKBAISSUOD) JBJeAA PUE [I0S INB [BIUSD-YASN dUL °
"8SIN0D JOO) IUER)YNd 3y} 9)eDL| O] pasn pue JaJem|[am Yim
paxiw si jUB|BYNd W01 JI8JEMB)SEM PaJeal) ‘1aAeMOH WwejsAs Jajem Aujunoadn ayy
10} a|qejieAe Ajpualnd Jou aie sjueld Juswieal) JOJEMa]SEM WOU) JaJeMm pajokoay °
‘Jue|d Juswiieas | JoJeM JI9AA
ajowe)] 8y} Je Juswieal) 1o} uoiod Yojg Bojiep) ‘wesssdn ay) woly paAowal
aq Aew Jajem Jo jJunowe jusjeAinba ue ‘yoyp oy} ul 1ajem uonebiul jeuonippe
apinoid 0} sjjam asay) Buidwnd Joy sbueyoxs uj ‘wajsAs awes ay jo uopod
wiea}sumop e AJ[enuassa si )i Ing ‘yosiQg enyeweH oy} pajied si youp ayj juiod
SIY} Y “led jednynouby einy ayj jo weasisdn Ing jueld sy} JO WeasSUMOP Yoip
8y} 0} padwind aq UED Sjjam 8SaY} ‘YoH[ BOJIEAA BY} Ul MO} MO JO spouad Buung
‘ado 000°'02.Z J0 Ayoeded e ypm yoeas sjjom oM} aie a1ay] - S|Io M oyodensewen °
S921N0S JAJeM 9jeULId)|Y

‘syjuow Jaup ay) o} Joud sdwind Yy ybiy S} YjIm SIIOAISSI UOHEAS|S

19ybiy 0} padwnd si Jue|d Juswieal] JaJEAN JIBAA SJOWEY BY} WO} JSJEM SJBLNS pajesl)
‘AleaidA] uoneasssuod jo sjeadde pue uopeonpe olgnd pue ‘sjonuod jeuoljelado
4ybnoup Jo uoljeleloap B SaSN SANQ ‘SMOJ) 90BLNS PUE ||BjUlERs MOJ Jo spouad Buung
JUBIOIYS 1S0D AIBA UDDQ SBY JBJeM 9OBUNS JO 8sn 8| "Jojem punoib 9%,0| pue Jsjem
9OBUNS %06 INOJQE SBSN Jey) Wa)sASs pajosuuooIsiul Ue sp walsAs Jayem Ajunoadn syl

‘dnyjoeq Aouabiswsa pue ybnoup 1o} pasn Ajuo s! {|opA B19)0,0d

‘asi v8'v 10 Ao
€/°Z |RUOIIPPE UR 8Q pjnom a1ay) ‘obe.o)s Jajem mel Uo|ied uoljjiw QOg [eUOHIPPE Ue YNAA

‘Ao £°¢ 40 gon

61" [euolippe ue 8q pinom ey} ‘0beIo)s Jojem mes UOJed Uol|iW Q0| [EUOHIPPE UB UIAA

doIN L1°T - ue|d uswiyeal] Jajep\ ojoytid .
doW Z'} -1ue|d juswieal] 1elepn epulio .
A9 G'v - JUeld Juswijeal] Jsje | JIDAA Sjowey .
:sjued Juswieay) Jajem Aunoadn ayy 10} sapoeded Jybnolip pajewise ase Buimoyo) syl

SuonIpuod
jybnoap Buunp waysAs Jajem Anunoadn ayy Aq paijddns 1ajem jo Junowe wnwiuly

‘abepOyS J8)em 4O saw} Buunp J8jem Lons JO asn Jioy) Jiwi| o}
SHOY® 1S8q J18Y) 8SN 0} JBJeM UMBIPYIM JO S1asn aiinbal jleys Auno) ayj .



Table 11 DWS Power and Pumping Costs for Upcountry Water System Facilities
N-07 D-07 J-08 F-08 M-08 A-08 M-08 J-08 J-08 A-08 $-08

Haleakala Acres Tank #36 782 795 1,004 1,448 1,467 1,066 1,029 1,372 1,328 1,202 1,589
Omaopio Steel Tank 83 84 89 147 93 93 149 98 164 172 103
Harry Field Tank #371 2,404 2479 2451 2,779 2,668 2,674 2,500 13927 29252 28,821 9,038
Mauka Estates Pump #1 43 44 46 47 47 46 49 48 48 438 50
Kealahou Tank 30K #401 43 42 47 47 a7 47 46 50 49 48 49
Kula Kai Tank #358 3,199 2,746 3483 3350 3,578 3628 3,654 17,063 29,959 29,525 5802
Kula Ag Park A 9,718 6,054 7,854 7,898 10,174 10,622 10,812 14,021 12,640 12,795 15732
Kula Ag Park B 12,024 7,326 10,338 10,085 12946 12,137 12,570 15294 15114 15588 17416
Kula Ag Park Pump #3 26 26 28 28 28 28 28 28 28 28 28
Kamole Weir Plant 100,749 84,166 95028 69,245 120,581 120,740 138,763 198,198 214,998 157,749 136,898
Maluhia Tank #255 3224 6,468 3,108 3,147 17,733 17,228 22,989 69,263 78,763 22,121 3,102
Pookela Tank #256 3,083 4,968 2395 3,661 19,247 12,985 15,947 43,489 48,327 15308 9,677
1285 Makawao Ave. 0 0 0 0 0 133 106 116 116 127 120
Olinda Tank 50K #254 2944 6,235 3,120 3,159 14,852 14,848 21,523 63,563 70,575 21,011 3,134
Piiholo Main Line 26 26 27 28 28 28 28 28 28 28 28
A/C Kamole Storage Tank 26 27 28 28 28 28 28 28 28 28 28
Kahakapao Reservoir 26 26 28 28 28 28 35 32 28 31 28
Lower Kula WTP 5417 3,715 5970 4,600 6,109 6,251 6924 6,747 7,979 8974 8409
Haiku Well Pump Station 11,355 12,064 13,439 12,803 15609 15329 16,848 18749 19,186 18,993 19,141
Olinda Road Pole #E69 46 46 50 50 50 50 50 52 52 52

Olinda WTP 13,323 9,743 13,771 11,324 15305 16,142 17,035 14,588 2,611 4,434 24,662
Upper Kimo Tank 1,142 1,142 1,198 293 292 242 245 13,609 29,768 28,346 7,603
Lower Kula Booster 1,593 1,009 1,069 1,082 1,082 11,856 152210 23,927 29,551 30,496 23,530
Kula Hwy. #3000 26 26 27 28 28 28 28 28 28 28 28
Kula Hwy. #2355 30 26 28 28 28 28 28 28 28 28 28
Kula Res. Lots Bstr. Pumps 498 531 666 790 678 710 700 591 674 635 721
Kaupakalua Road Well 972 30,226 48,724 48,120 52,745 54,685 64,631 71,466 76650 75,101 78311
Holomua Rd., H'Poko 21 170 232 191 19 241 248 262 277 289 228
Qlinda Rd. #E12 Pookela 3211 5774 3457 3900 4,487 3,093 4409 44,024 77,381 7,403 28,735
Hamakuapoko Well #2 343 259 329 292 292 292 248 318 337 351 355

Upcountry System Variable Operating Costs by Geographic Area (Short Run Marginal Costs)

0-08

1,334
105
2,596
49

49
3,796
14,789
17,975
28
151,157
9,071
11,835
120
7,990
28

28

28
8,159
18,836
52
22,199
1,214
19,228
28

28
654

77,435
162
3,066
408

61,414

59,122
553

D-08 J-09 F-09

754 867 608
149 86 120
1.704
47 47 45

19,388 3,637 2,038
7.857 5,008 3,251
8,609 6,106 4,877

128,067 29,180 23,861
3,102 3,102
2,311 2,327

101 96 80
3,134 3,134

28 28 28
28 28 28
35 32 32
5,178 4,660
13,439 11,869 9,605
50 49 46

5,801 12,111 10,128
20,508 3,423 1,223
17,154 7,867 6,281

28 28 28
28 28 28
636 552 414

51,744 45672 35,208
1,559 126 152
17,501 4,806 3,875
3,029 256 227

Ulzpalakua / Kanaio
$1.00

Haleakala Acres
$1.57
Clinda TP i Upper Kula Lina
$1.09 . $1.00
Phase Six Boost Water }
Pilholo TP Lower Kula Lina
$0.31 : $0.34
: i Phase Ten Boost Water |
? O SRR
Makawao E Pukalani
| 5220 5220 Wula Ag Park Uppar
Haupakalua $1.43
$2.11
Kamole TP ' Wsiioa Ditch Non-Potable Kula Ag Park Lower
| $2.20 I $0.06 3081
Hailku
$1.42
The variabie op ling costs of p. ing and ing watet to each water tank on the DWS system was caiculated. These cosls are presented for sevesal geographlc

areas in the chart below. Variabie operating costs include the cost of electrical energy for water pumping and any other costs that vary directly with the amount of water

produced.
The cost shown for each area is the calculated variable water production cost per thousand gallons for the year 2008.
Shaded boxes source costs.

summer months and drought conditions.

Figure 17 Upcountry System Variable Operating Costs (Short Run Marginal Costs)

booster pumps. Dotted boxes show the additional costs of water boosted to higher elevations under some
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Fukunaga & Associates, Inc. COST ESTIMATE IDATE: 23-Oct-06|SHEET Tof2
Activity and Location: Contract Number: Job Number:
Maui County: Kula Ag Park Spec: {D#:
Project: Estimated By: WM [Checked By: Category:
Water Intake Project Status of Desigi Planning [PM Approval: Job Order:
Item Description: QUANTITY MATERIAL COST LABOR COST ENGINEERING ESTIMATE
New Pump Station @ Reservoir 40 Outlet| NO |UNIT| UNIT COST TOTAL UNIT COST TOTAL UNIT COST TOTAL
DIVISION 3: CONCRETE
Concrete Pad 12|CY $550.00 | $6,600.00 $375.00 $4,500.00 $925.00 $11,100.00
Subtotal Concrete $11,100.00
DIVISION 11: EQUIPMENT
Centrifugal pumps 2|EA $10,000.00 | $20,000.00 $5,000.00 $10,000.00 $15,000.00 $30,000.00
Electrical 20|% $6,000.00
Subtotal Equipment $36,000.00
DIVISION 15: MECHANICAL
8" HDPE pipe (DR17) 1000{LF $10.00 | $10,000.00 $30.00 $30,000.00 $40.00 $40,000.00
Trench & backfill 300|CY $200.00 $60,000.00
6" swing check valve 2|EA $2,000.00 | $4,000.00 $250.00 $500.00 $2,250.00 $4,500.00
8" swing check valve 1[EA $2,500.00 |  $2,500.00 $250.00 $250.00 $2,750.00 $2,750.00
6" PV 4|EA $800.00 | $3,200.00 $450.00 $1,800.00 $1,250.00 $5,000.00
24" GV 1|EA $18,200.00 | $18,200.00 $1,000.00 $1,000.00 $19,200.00 $19,200.00
8" DIP 30|LF $150.00 $4,500.00 $200.00 $6,000.00 $350.00 $10,500.00
6" DIP 90 Elbow 4[EA $300.00 $1,200.00 $200.00 $800.00 $500.00 $2,000.00
6" DIP 45 Elbow 2|EA $300.00 $600.00 $200.00 $400.00 $500.00 $1,000.00
10x10x8 tee (DIP) 2|EA $750.00 $1,500.00 $200.00 $400.00 $950.00 $1,900.00
24x24x6 tee (DIP) 1|EA $3,400.00 $3,400.00 $1,200.00 $1,200.00 $4,600.00 $4,600.00
20x20x8 tee (DIP) 1|EA $1,900.00 $1,900.00 $1,000.00 $1,000.00 $2,900.00 $2,900.00
Revised Cost Est pump to exist PS 10/23/2006
Fukunaga & Associates, Inc. COST ESTIMATE ’DATE 23-Oct-06|SHEET 10f1
Activity and Location: Contract Number: Job Number:
Maui County: Kula Ag Park Spec: ID#:
Project: Estimated By: WM lCheCked By: Category:
Water iIntake Project Status of Desig Planning |PM Approval: Job Order:
Item Description: QUANTITY MATERIAL COST LABOR COST ENGINEERING ESTIMATE
Construct New 5 MG Reservoir NO JUNIT{ UNIT COST TOTAL UNIT COST TOTAL UNIT COST TOTAL
DIVISION 2: SITE WORK
Reservoir Excavation 30000| CY $35.00 |$1,050,000.00 $35.00 $1,050,000.00
Reservoir Liner 60000] SF $5.00 $300,000.00
Fencing 1100| LF $40.00 $44,000.00 $40.00 $44,000.00
20" DIP 1000] LF $120.00 {$120,000.00 $240.00 | $240,000.00 $360.00 $360,000.00
DIVISION 16: ELECTRICAL
Level Sensors 11 EA $1,000.00 $1,000.00 $1,500.00 $1,500.00 $2,500.00 $2,500.00
SCADA programming 1 LS $1,500.00 $1,500.00
Contingency 20{% $351,600.00
Neighbor Island Factor 15|% $263,700.00
Subtotal New Reservoir* $2,373,300.00
*Does not include cost of tand acquisition say $2,400,000.00

Revised Cost Est reservoir

10/23/2006

9.0-25

9.0-24



Fukunaga & Associates, Inc. COST ESTIMATE DATE: 31-Oct-06|SHEET 1of2
Activity and Location: Contract Number: Job Number:
Maui County: Kula Ag Park Spec: ID#:
Project: Estimated By: WM [Checked By: Category:
Water Intake Project Status of Desigi Planning |PM Approval: Job Order:
Item Description: QUANTITY MATERIAL COST LABOR COST ENGINEERING ESTIMATE
Add 3rd Pump at Existing Pump Station NO [UNIT| UNIT COST TOTAL UNIT COST TOTAL UNIT COST TOTAL
DIVISION 11: EQUIPMENT
Vertical Turbine Pump 1|EA  [$115,000.00 [$115,000.00 | $100,000.00 | $100,000.00 $215,000.00 $215,000.00
Electrical 20|% $43,000.00
Subtotal Equipment $258,000.00
DIVISION 15: MECHANICAL
10" BFV 1|EA $1,000.00 1,000.00 $500.00 $500.00 $1,500.00 $1,500.00
10 x 12 Reducer 1|EA 1,500.00 1,500.00 $750.00 $750.00 $2,250.00 $2,250.00
12" Check valve 1|EA 5,500.00 5,500.00 $2,700.00 $2,700.00 $8,200.00 $8,200.00
12" Gate Valve 1|EA 2,500.00 $2,500.00 $1,200.00 $1,200.00 $3,700.00 $3,700.00
1" Air/Vacuum Valve 1]EA 1,500.00 | $1,500.00 $750.00 $750.00 $2,250.00 $2,250.00
16 x 12 Tee 1|EA $500.00 $500.00 $250.00 $250.00 $750.00 $750.00
Subtotal Mechanical $18,650.00
DIVISION 16: ELECTRICAL
Motor starters 1[EA $5,000.00 $5,000.00 $5,000.00 $5,000.00 $10,000.00 $10,000.00
Disconnect switch 1|EA $2,000.00 [ $2,000.00 $1,000.00 $1,000.00 $3,000.00 $3,000.00
SCADA programming 1|LS $1,000.00 $1,000.00
Subtotal Electrical $14,000.00
Site Work (10% of total) 10{% $29,065.00
 Revised Cost Est Add pump 10/31/2006
e e e e e e e n . -
Fukunaga & Associates, Inc. COST ESTIMATE IDATE: 23-Oct-06|SHEET 20f2
Activity and Location: Contract Number: Job Number:
Maui County: Kula Ag Park Spec: ID#:
Project: Estimated By: WM lCheoked By: Category:
Water Intake Project Status of Desigi Planning |PM Approval: Job Order:
Item Description: QUANTITY MATERIAL COST LABOR COST ENGINEERING ESTIMATE
New Pump Station @ Reservoir 40 Outlet! NO |UNIT| UNIT COST] TOTAL UNIT COST TOTAL UNIT COST TOTAL
Pipe supports 8|EA $500.00 4,000.00 $250.00 $2,000.00 $750.00 $6,000.00
ARV _ 1[EA $1,000.00 1,000.00 $500.00 $500.00 $1,500.00 $1,500.00
Support 24" pipe 1]LS $1,000.00 1,000.00 $1,000.00 $1,000.00 $2,000.00 $2,000.00
8" Core through wall 1]LS $1,000.00 $1,000.00
Subtotal Mechanical $164,850.00
DIVISION 16: ELECTRICAL
Building . 100|SF $0.00 $0.00 $150.00 $15,000.00
Trench & backfil 20|LF $0.00 $0.00 $50.00 $1,000.00
Concrete for duct 2|CY $130.00 $260.00 $120.00 $240.00 $250.00 $500.00
Panels 2|EA $500.00 1,000.00 $500.00 1,000.00 $1,000.00 $2,000.00
Mpior starters : 2|EA $1,000.00 2,000.00 $1,500.00 3,000.00 $2,500.00 $5,000.00
Disconnect svs{ltch 2|EA $2,000.00 4,000.00 $1,000.00 2,000.00 $3,000.00 $6,000.00
1" PVC conduit 100|LF $0.30 $30.00 $2.70 $270.00 $3.00 $300.00
Primary power feed 1|LS $80,000.00 $80,000.00
SCADA RTU 1[EA $2,000.00 [ $2,000.00 $1,500.00 $1,500.00 $3,500.00 $3,500.00
SCADA programming LS $1,000.00 $1,000.00
Subtotal Electrical $114,300.00
Site Work (10% of total) 10{% $32,625.00
Contingency 20|% $71,775.00
Neighbor Island Factor 15|% $53,831.25
TOTAL $451,856.25
say $460,000.00

Revised Cost Est pump to exist PS

10/23/2008

9.0-27

9.0-26



Fukunaga & Associates, Inc. COST ESTIMATE DATE 23-Oct-06|SHEET 1of2
Activity and Location: Contract Number: Job Number:
Spec: ID#:
Project: Estimated By: WM [Checked By: Category:
Kula Ag pump station Status of Desigi Planning [PM Approval: Job Order:
Item Description: QUANTITY MATERIAL COST LABOR COST ENGINEERING ESTIMATE
Replace Existing PS NO JUNIT|UNIT COST| TOTAL UNIT COST TOTAL UNIT COST TOTAL
DIVISION 2: SITE WORK
Structural excavation 600{CY $150.00 $90,000.00
Shoring 2300|SF $10.00 | $23,000.00 $20.00 $46,000.00 $30.00 $69,000.00
Subtotal Site Work $159,000.00
DIVISION 3: CONCRETE
Concrete 150{CY $550.00 | $82,500.00 $375.00 $56,250.00 $925.00 $138,750.00
5x3 hatch 1]EA $1,200.00 [ $1,200.00 $300.00 $300.00 $1,500.00 $1,500.00
Stairs 25{EA $500.00 $12,500.00
Subtotal Concrete $152,750.00
DIVISION 11: EQUIPMENT
Screens 2|EA $20,000.00 | $40,000.00 [ $10,000.00 $20,000.00 $30,000.00 $60,000.00
VTP 2|EA | #HrHERHEHAE | tapaaiiet | $75,000.00 | $150,000.00 $200,000.00 $400,000.00
Electrical 20|% $92,000.00
Subtotal Equipment $492,000.00
DIVISION 15: MECHANICAL
Trench & backfill 350|CY $200.00 $70,000.00
Revised Cost Est Replace exist PS 10/23/2006
T - s e e s e e _—
Fukunaga & Associates, Inc. COST ESTIMATE IDATE: 31-Oct-06|SHEET 20f2
Activity and Location: Contract Number: Job Number:
Maui County: Kula Ag Park Spec: ID#:
Project: Estimated By: WM |Checked By: Category:
Water Intake Project Status of Desigl Planning [PM Approval: Job Order:
Item Description: QUANTITY MATERIAL COST LABOR COST ENGINEERING ESTIMATE
Add 3rd Pump at Existing Pump Station NO [UNIT|UNITCOST| TOTAL UNIT COST TOTAL UNIT COST TOTAL
Contingency 20|% $63,943.00
Neighbor Island Factor| 15{% $47,957.25
TOTAL $431,615.25
say $440,000.00

Revised Cost Est Add pump

10/31/2006

9.0-29

9.0-28



Fukunaga & Associates, Inc. COST ESTIMATE DATE: 23-Oct-06|SHEET 20f 2
Activity and Location: Contract Number: Job Number:
Spec: ID#:
Project: Estimated By: WM [Cheoked By: Category:
Kula Ag pump station Status of Desigi Planning |PM Approval: Job Order:
Item Description: QUANTITY MATERIAL COST LABOR COST ENGINEERING ESTIMATE
Replace Existing PS NO JUNIT[UNIT COST| TOTAL UNIT COST TOTAL UNIT COST TOTAL
12" swing check valve 3|EA $5,000.00 | $15,000.00 $2,500.00 $7,500.00 $7,500.00 $22,500.00
12" PV 6|EA $2,000.00 | $12,000.00 $1,000.00 $6,000.00 $3,000.00 $18,000.00
24" GV 1|EA $18,200.00 | $18,200.00 $1,000.00 $1,000.00 $19,200.00 $19,200.00
16" DIP 1100{LF $300.00 | #HHEHERH $250.00 | $275,000.00 $550.00 $605,000.00
16" DIP 90 Elbow 4|EA $1,100.00 $4,400.00 $600.00 $2,400.00 $1,700.00 $6,800.00
12x12x16 tee (DIP) 1]EA $700.00 $700.00 $400.00 $400.00 $1,100.00 $1,100.00
16x16x16 tee (DIP) 1{EA $1,600.00 | $1,600.00 $800.00 $800.00 $2,400.00 $2,400.00
24x24x16 tee (DIP) 1{EA $3,800.00 | $3,800.00 $1,200.00 $1,200.00 $5,000.00 $5,000.00
Connect to existing 16" pipe 1|LS $1,000.00 $1,000.00
Pipe supports 8|EA $500.00 $4,000.00 $500.00 $4,000.00 $1,000.00 8,000.00
ARV 2|EA $1,000.00 $2,000.00 $500.00 $1,000.00 $1,500.00 3,000.00
Support 24" pipe 1{EA $1,000.00 $1,000.00 $1,500.00 $1,500.00 $2,500.00 2,500.00
16" Core through wall 1|LS $2,000.00 2,000.00
Subtotal Mechanical $766,500.00
DIVISION 16: ELECTRICAL
Electrical Distribution System 25|% $400,062.50
Subtotal Electrical $400,062.50
Site Work 10]|% $200,031.25
Contingency 20|% $400,062.50
Neighbor Island Factor 15|% $300,046.88
TOTAL $2,900,453.13
$3,000,000.00

Revised Cost Est Replace exist PS

10/23/2006

9.0-30
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Table 3. Known distribution of amphidromous species in streams of the East Maui study area (data summarized from SWCA, USGS, and DAR

sources). X = present

ND = no data. Streams have not been surveyed equally throughout all reaches and over time, so the lack of an

7

observation of a given species from a given stream must not be interpreted as absolute evidence of that species’ absence from that watershed.
East Maui streams with the greatest number of amphidromous species reported have been the most intensively studied and surveyed repeatedly

over a period of may years (e.g. Hanawi, Waiohue, and Palauhulu/Pi‘ina‘au).
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Figure 6. Summary of estimated aquatic habitat at diverted base flow conditions relative to natural conditions for the USGS study area streams

52 *Stream surveys based on Gingerich & Wolff 2005
**Survey area: Coastline to 2000 ft. elevation

100 percent (No >75and <100  >50 and <75 >25and <50 0 percent (Dry) Insufficient Info.
reduction) percent percent percent

in East Maui, calculated with GIS technology by SWCA from stream lengths illustrated in Plate 1 of Gingerich and Wolff (2005).
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Number of Streams in Study Area*

Lower Middie Upper

“Data available for 18 of 22 streams

Figure 5. Seventeen of 18 East Maui streams for which data are available were found to have amphidromous
species within their upper reaches, demonstrating that ecological connectivity occurs under present diverted
conditions. Source data for this assessment include data from USGS (Gingerich and Wolff 2005), DAR (Hawaii
Watershed Atlas (Parham et al. 2008), and SWCA field studies since 2003, and data obtained in numerous other
surveys conducted by authors Kinzie and Ford since 1974.
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WATER USE BY CATTLE OPERATIONS ON MAUI AND WATER USE/NEEDS

Estimated acreage for cattle operations:
Water Source

Other livestock needs based on water originating from east Maui west of Makapipi
Feral goats/

Ranch Goats Horses Sheep Elk deer/pigs  Total

Ranch #1 400 40 400 5,500 6,340
Ranch #3 150 30 150 1,500 1,830
Ranch #4 80 50 15 100 4,000 4,245
Ranch #5 12 1,000 1,012
Ranch #6 3 1,100 1,103
Ranch #7 0
Ranch #8 0
Ranch #9 1,000 800 200 4,000 6,000
Totals 1,630 935 765 100 17,100 20,530

Resulting water needs, other livestock

Feral goats/

Ranch Acres East Maui Other
Ranch #1 27,000 27,000
Ranch #3 6,000 6,000
Ranch #4 20,000 20,000
Ranch #5 6,000 3,600 2,400
Ranch #6 3,000 3,000
Ranch #7 18,000 18,000
Ranch #8 3,200 3,800
Ranch #9 13,000 9,100 3,900
Totals 96,200 68,700 28,100
Cattle counts
Water Source
Ranch Cattle East Maui Other
Ranch #1 4,000 4,000
Ranch #3 2,500 2,500
Ranch #4 4,000 4,000
Ranch #5 1,000 600 400
Ranch #6 1,000 1,000
Ranch #7 2,500 2,500
Ranch #8 2,200 2,200
Ranch #9 2,500 1,750 750
Totals 19,700 13,850 5,850
Water consumption - cattle
Water Source
Ranch Cattle East Maui Other
Ranch #1 80,000 80,000 0
Ranch #3 50,000 50,000 0
Ranch #4 80,000 80,000 0
Ranch #5 20,000 12,000 8,000
Ranch #6 20,000 20,000 0
Ranch #7 50,000 0 50,000
Ranch #8 44,000 0 44,000
Ranch #9 50,000 35,000 15,000
Totals 394,000 277,000 117,000
Last Updated 11/5/200912:50 PM
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Goats Horses Sheep Elk deer/pigs  Total

Ranch (3 gpd/nd) (20 gpd/hd) (3 gpd/hd) (10 gpd/nd) (5 gpd/hd)

Ranch #1 1,200 800 1,200 0 27,500 30,700
Ranch #3 450 600 450 0 7,500 9,000
Ranch #4 240 1,000 45 1,000 20,000 22,285
Ranch #5 0 240 0 0 5,000 5,240
Ranch #6 0 60 0 0 5,500 5,560
Ranch #7 0 0 0 0 0 0
Ranch #8 0 0 0 0 0 0
Ranch #9 3,000 16,000 600 0 20,000 39,600
Totals 4,890 18,700 2,295 1,000 85,500 112,385

Water consumption - all requirements (cattle, goats, sheep, feral, horses)

Water Source

Ranch All Types East Maui Other

Ranch #1 110,700 110,700 0
Ranch #3 59,000 59,000 0
Ranch #4 102,285 102,285 0
Ranch #5 25,240 17,240 8,000
Ranch #6 25,560 25,560 0
Ranch #7 50,000 0 50,000
Ranch #8 44,000 0 44,000
Ranch #9 89,600 74,600 15,000
Totals 506,385 389,385 117,000
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