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Kona Wells (Basal vs. High-Level)




Keauhou Ground Water Pumpage
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Water Code and Sustainable Yields

Ground Water Protection Updates

"Sustainable yield' means the maximum rate at
which water may be withdrawn from a water
source without impairing the utility or quality of

the water source as determined by the
COMMISSION. (HRS §174C-3 Definitions)

* CWRM discretion and decision

» Can vary depending on circumstances (examples; Ewa Caprock individual
well chloride limits, well infrastructure limitations - Lanai, Pearl Harbor, lao?)

» 2008 WRPP developed ranges of SY, selecting the minimum SYs where
data was sparse or alternative SYs where data monitoring/analysis justified




2008 WRPP Big Island SY

RAM RAM RAM + Previously |Sustainable ’?&Eﬂ:;lgff
Aquifer Sector | Aquifer System (1990) 2008) Updated | RAM 2 | SY Range'™ mlopte(:z]S‘f Yield Selaction
Recharge {2007) {2008) Criteria
Hawaii
Kaohala Hamwyi 27 27 1329 = 13-29 “
Kaohala YWaimanu 110 110 = = 40 110 110
Kohala Mahukona 17 17 - 5 17
E. Mauna kea Honokaa 31 31 = = 3y
E. Mauna Kea Faauilo B0 1] = o ]
E. Mauna kea Hakalau 150 160 = = Ta0
E. Mauna Kea Cnormea 147 147 = = 147
WY Mauna Kea Wiaimea 24 24 - 5 24
ME. Mauna Loa Hilo 347 345 = = 345
ME. Mauna Loa Keaau 293 395 - = 295
=E. Mauna Loa Olaa 124 125 = = 128
=E. Mauna Loa Kapapala 19 19 ~ ~ 19
=E. Mauna Loa Maalehu 117 118 - 5 118
SE. Mauna Loa Ka Lae 31 31 = = 3y
=W Mauna Los Manuka 42 42 25 = 29-42
=W, Mauna Loa Kaapuna a0 51 55 = 571-58
oWy, Mauna Loa Kealakekua a8 a8 ad o 28
MW Mauna Loa Anaehoomaly aa aa - 5 3
Kilauea Fahoa 435 437 = = 437
Kilauea Kalapana 157 158 ~ ~ 158
Kilauea Hilina 9 9 = = 9
Kilauea Keamwa 17 17 = o 17
Hualalai Keauhou 35 a5 a) 5= e
Hualalai Kihaolo 18 18 = = 18

Comparison of Predicted Sustainable Yields Considered by the CWRM
sustainable Yield in Million Gallons Per Day (rmgd)



Conceptual Hydrologic Model
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m How does CWRM estimate Sustainable Yields?

- Use best public information available
e RAM
e RAM2

 Numerical Models and other public studies

11-16-11 CWRM Kona GW Briefing




What iIs RAM?

Robust Analytical Model (RAM)

(Mink, |.E. 1981.Determination of Sustainable Yields, in Groundwater in Hawair —
A Century of Progress, Water Resonrces Research Center, Unzversity of Hawaii)
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Conceptual RAM Model
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Conceptual RAM Model

Water table

Sea Level
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resh water
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By combining Darcy’s Law, conservation of mass, and GH principle - RAM Model:

413Aﬁ= | -D-ch?
dt

Solution:




John Mink’s Robust Analytical Model (RAM)

(Mink, |.E. 1981.Determination of Sustainable Y ields, in:Groundwater in Hawaii — A Century of Progress,
Water Resonrces Research Center, University of Hawati)

D =1I{1 - (h/H)%}

D = allowable draft (.e. sustainable yield)
I = Recharge

H = original head before pumping (important calibration point)

= equilibrium head

I imitations

* Assumes uniform distribution (optimized) pumpage
Difficult, if not impossible, to define original & equilibrium head
*Does not directly assess changes in chlorides or water levels at a specific well
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John Mink’s Robust Analytical Model (RAM)

(Mink, |.E. 1981.Determination of Sustainable Y ields, in:Groundwater in Hawaii — A Century of Progress,
Water Resonrces Research Center, University of Hawati)
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John Mink’s Robust Analytical Model (RAM)

(Mink, |.E. 1981.Determination of Sustainable Y ields, in:Groundwater in Hawaii — A Century of Progress,
Water Resonrces Research Center, University of Hawati)
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John Mink’s Robust Analytical Model (RAM)

(Mink, |.E. 1981.Determination of Sustainable Y ields, in:Groundwater in Hawaii — A Century of Progress,
Water Resonrces Research Center, University of Hawati)
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2008 WRPP Big Island SY

Aquifer Sector

Aquifer
System

RAM SY -
1990

{(mgd)

0Vl = 1990
pg B-3

1990
Recharge

Revised
Recharge

Revised
Recharge
SY

2008 SY
Range

Hawaii

Kaohala

Hawwi

27

0.44

29.9/65.4

Kaohala

Wyairmanu

110

0.75

aohala

rabhukona

17

0.44

E. Mauna l<ea

Honolkaa

31

0.44

E. Mauna l<ea

Paauilo

B0

E. Mauna l<ea

Halkalau

150

E. Mauna l<ea

Cnormes

147

Wi hlauna e

Wiaimes

24

ME. Mauna Loa

Hilo

347

ME. Mauna Loa

keaau

3593

=E. Mauna Loa

DOlas

124

=E. Mauna Loa

Kapapala

19

SE. Mauna Loa

Maalehu

117

SE. Mauna Loa

ka Lae

a1

=Wy Mauna Loa

Manuka

42

=Wy Mauna Loa

Kaapuna

a0

=Wy Mauna Loa

Kealakekus

30

MWy, Mauna Loa

Anaehoomalu

a0

Kilauea

Pahoa

Kilaues

Kalapana

Kilaues

Hilina

Kilaues

Kealiwa

Hualalai

Keauhou

Hualalai

Kiholo




Observed Water Level Behavior




Observed Water Level Behavior
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Observed Water Level Behavior




Observed Water Level Behavior

11-16-11 CWRM Kona GW Briefing




Observed Water Level Behavior




Big Island Recharge Update




Big Island Recharge Update
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Effect on WRPP Big Island SY

Aquifer Sector

Aquifer
System

RAM SY -
1990

{mgd)

Ll = 1990

1990
Recharge

Revised
Recharge

Revised
Recharge
SY

USGS 2011
Reviseil
Recharge
Baseline

UsSGS 2011
Revised
Recharge

Baseline
SY

2008 SY
Range

2011 SY
Range

Hawaii

kohala

Harwi

27

23.9/b5 4

21.04

g

d-28

kohala

Wsirmanu

110

153.09

10- 115

Kohala

Mahukona

17

23.22

10

10-17

E. Mauna kea

Honolkas

31

b3.34

20

28 - 31

E. Mauna kea

Faauilo

B0

120.56

53

53 - B0

E. Mauna kes

Hakalau

140

J&4.581

180 - 161

E. Mauna kea

Onomea

147

417.08

147 - 154

W hauna Kes

Wairnea

24

J5.b2

16 - 24

ME. Mauna Loa

Hilo

347

815.1k

345 - 359

ME. Mauna Loz

keaau

393

21471

395 - 402

=E. Mauna Loa

Olaa

124

454.01

125 - 200

=E. Mauna Loa

Kapapala

159

116.51

19 - &1

SE. Mauna Loz

Maalehu

17

476.149

1158 - 210

SE. Mauna Loz

ka Lae

31

106,61

31 -47

=Wy bauna Loa

hanuka

42

160.11

25-70

=W Mauns Loa

Kaapuna

a0

19747

&1 - 58

WY Mauns Loa

kealakekus

Ja

175.55

Jg-7/d

MY, Mauns Loa

Anaehoormaly

30

131.69

30 -850

kilauea

Fahoa

810.593

401 - 437

Kilauea

Kalapana

457 .7k

166 - 215

Kilaues

Hilina

7295

9- 3

Kilaues

kealwa

493.61

17 - 41

Hualalai

keauhou

151.62

Jo - 67

Hualalai

Kihalo

15 - 534




Effect on WRPP Big Island SY

Aquifer Sector

Aquifer
System

RAM SY -
1990

{mgd)

Ll = 1990
pg B-3

1990
Recharge

Revised
Recharge

Revised
Recharge
SY

USGS 2011
Reviseil
Recharge
Baseline

UsGs 2011
Revised
Recharge
Baseline
5Y

2008 SY
Range

2011 SY
Range

Hawaii

kohala

Harwi

27

23.9/b5 4

21.04

g

d-28

kohala

Wsirmanu

110

153.09

10- 115

Kohala

Mahukona

17

23.22

10

10-17

E. Mauna kea

Honolkas

31

b3.34

20

28 - 31

E. Mauna kea

Faauilo

B0

120.56

53

53 - B0

E. Mauna kes

Hakalau

140

J&4.581

180 - 161

E. Mauna kea

Onomea

147

417.08

147 - 154

W hauna Kes

Wairnea

24

J5.b2

16 - 24

ME. Mauna Loa

Hilo

347

815.1k

345 - 359

ME. Mauna Loz

keaau

393

21471

395 - 402

=E. Mauna Loa

Olaa

124

454.01

125 - 200

=E. Mauna Loa

Kapapala

159

116.51

19 - &1

SE. Mauna Loz

Maalehu

17

476.149

1158 - 210

SE. Mauna Loz

ka Lae

31

106,61

31 -47

=Wy bauna Loa

hanuka

42

160.11

25-70

=W Mauns Loa

Kaapuna

a0

19747

&1 - 58

WY Mauns Loa

kealakekus

Ja

175.55

Jg-7/d

MY, Mauns Loa

Anaehoormaly

30

131.69

30 -850

kilauea

Fahoa

810.593

401 - 437

Kilauea

Kalapana

457 .7k

166 - 215

Kilaues

Hilina

7295

9- 3

Kilaues

kealwa

493.61

17 - 41

Hualalai

keauhou

151.62

Hualalai

Kihalo

fB.14




Online Rainfall Atlas Update
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Online Rainfall Atlas Update




Kona Ground Water Monitoring Update
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Kona Ground Water Monitoring Update




2011 Hawaii WUDP Update
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2011 Hawaii WUDP Update
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2011 Hawaii WUDP Update




2011 Hawaii WUDP Update

Hawalil WUDP adopted
0y county ordinance
~eb 11

m CWRM Public hearing
Aug ‘11

m National Park Service
comments

m Staff response

m CWRM action Dec '11




Kona Ground Water Issues

m Current SY estimates appear conservative, but |atest
hydrological information means the current SY range
does not consider best information available.

Need to increase monitoring network for better
management. Selecting alternative SY to minimum SY
estimates require this to happen.

Hawalil WUDP is ready for Commission action next
month (December “11) and provides best estimate for
future demands on the resource up to 2025.
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