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Use Acres
GPAD 

Required

Annual 
Requirement 

(MG)
% of Total Water 

Requirement
Pasture - Unirrigated 4,650                  -                  -                      0.0%
Pasture - Irrigated (surface only) 3,440                  1,992              2,503                  7.7%
Pasture - Irrigated 1,150                  1,314              552                     1.7%
Dairy - Irrigated 3,950                  2,272              3,278                  10.0%
Agricultural Park 1,025                  2,566              961                     2.9%
Diversified Ag (surface only) 1,950                  2,630              1,873                  5.7%
Orchard Crops (surface only) 2,250                  5,279              4,338                  13.3%
Orchard Crops (surface only) 815                     5,387              1,604                  4.9%
Beverage Crops 900                     5,096              1,675                  5.1%
Pongamia 2,500                  4,478              4,089                  12.5%
Grain/Animal Feed -                      4,030              -                      0.0%
Bioenergy crops 8,620                  3,759              11,836                36.2%

26,600                3,369              32,709                100%
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Average Daily Evap 
by Month  2010-
month 110  201  208  301  401  414  501  602  711  813  823  906  ARP  KAP  
January 0.126827 0.160331 0.1588471 0.13602903 0.140098 0.1447742 0.1496923 0.15392844 0.148214 0.152143 0.159996 0.162594 0.151114 0.143841
February 0.15605 0.185136 0.1863557 0.16106456 0.165616 0.1713874 0.1798622 0.18428297 0.183649 0.189355 0.189248 0.202654 0.184576 0.164591
March 0.174562 0.195044 0.2020252 0.17292645 0.182785 0.1936187 0.1989097 0.20533513 0.200396 0.210738 0.208319 0.219248 0.202715 0.180379
April 0.229943 0.243801 0.2593813 0.22325 0.221343 0.2383993 0.257284 0.25940722 0.255874 0.25934 0.248263 0.278975 0.257016 0.220392
May 0.227481 0.244489 0.2622084 0.22052903 0.214137 0.2272107 0.2564703 0.27501559 0.251732 0.250267 0.248559 0.263366 0.253726 0.20991
June 0.261268 0.287669 0.2918691 0.2615207 0.238412 0.2521205 0.2965392 0.30227813 0.277261 0.297948 0.272332 0.314273 0.282825 0.23404
July 0.273058 0.292961 0.29832 0.25491613 0.239951 0.2536739 0.2939839 0.3066072 0.280201 0.301738 0.265931 0.305402 0.282599 0.232849
August 0.271619 0.284341 0.2944494 0.24808269 0.237781 0.2495449 0.2867836 0.30096681 0.276073 0.288148 0.262087 0.296448 0.27973 0.23385
September 0.251148 0.248199 0.2649532 0.21872417 0.206086 0.2213705 0.2542275 0.26277628 0.247495 0.252019 0.232741 0.273096 0.255657 0.202185
October 0.183965 0.211612 0.2147007 0.18188728 0.176821 0.1886953 0.2032041 0.20780783 0.208646 0.211105 0.197748 0.219592 0.207578 0.181698
November 0.159811 0.178611 0.1775383 0.1596116 0.156587 0.1556921 0.1727128 0.17490835 0.174296 0.174943 0.172216 0.188802 0.169958 0.157211
December 0.13991 0.155707 0.154133 0.13904889 0.137201 0.1404269 0.1523391 0.15636662 0.149421 0.155486 0.152529 0.162174 0.148308 0.142423
Grand Average 0.204637 0.223992 0.2303984 0.19813254 0.193068 0.2030762 0.2251674 0.23435624 0.221105 0.230439 0.218643 0.240552 0.222984 0.193606

Use p Co irrig type irrig eff evap (in) adj evap GPAD rain (in) GPAD Annual (in)
Pasture - Unirrigated 0 none 0% 0.2046369 0 0 0.1475492 0 0
Pasture - Irrigated (s 1 drip 90% 0.2175076 0.13050457 3543.721 0.0644788 1992.0712 26.7954625
Pasture - Irrigated 1 drip 90% 0.2175076 0.13050457 3543.721 0.0869455 1314.2253 17.6777191
Dairy - Irrigated 1 drip 90% 0.2251674 0.13510043 3668.517 0.0597874 2272.277 30.5645275
Agricultural Park 1 drip 90% 0.1933369 0.125669 3412.416 0.0406193 2566.0447 34.516013
Diversified Ag 1 drip 90% 0.1965833 0.12777918 3469.716 0.0406193 2629.711 35.3723928
Orchard Crops (surfa 1 drip 90% 0.2030762 0.2030762 5514.331 0.0281073 5279.0061 71.0082116
Orchard Crops 1 drip 90% 0.2030762 0.2030762 5514.331 0.0245157 5387.3681 72.4657954
Beverage Crops 1 drip 90% 0.1980723 0.20401443 5539.808 0.0351015 5096.2899 68.5504857
Pongamia 1 drip 90% 0.224541 0.17963278 4877.749 0.0312056 4478.2121 60.2366853
Grain/Animal Feed 1 drip 90% 0.2282135 0.17116009 4647.681 0.0375799 4030.2617 54.2112801
Bioenergy crops 1 drip 90% 0.2298871 0.17241531 4681.765 0.0478196 3759.1912 50.5650942

daily
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DIVERSIONS BY STREAM
Honopou
Honopou W-22 Bolt steel plates or concrete over diversion intake grate.
Lupi Long intake W-22a Bolt steel plates or concrete over diversion intake grate.
Wailole W-22b Bolt steel plates or concrete over diversion intake grate.
Honopou NH-22 Bolt steel plates or concrete over diversion intake grate.
Wailole NH-23 Seal intake opening with rocks and concrete.
Honopou long strainer L-15 Construct stream overpass over ditch. 
Honopou siphon L-16 Construct stream overpass over ditch. 
Honopou side ditch L-17 Close existing control gate.
Honopou H-8 Bolt steel plates or concrete over diversion intake grate and 

seal opening below grate with rock and concrete. 
Hanehoi (Puolua)
Hanehoi (Huelo intake) W-18 Bolt steel plates or concrete over diversion intake grate.
Hanehoi (Huelo intake) NH-17 Concrete over diversion intake grate.
West Hanehoi intake (Puolua) NH-17a Construct stream overpass over ditch. 
Hanehoi Huelo # 1 L-5 Bolt steel plates or concrete over diversion intake grate.
Hanehoi Huelo # 2 L-6 Bolt steel plates or concrete over diversion intake grate.
Hanehoi Huelo # 3 L-7 Bolt steel plates or concrete over diversion intake grate.
Hanehoi L-5a Construct stream overpass over ditch. 
Hanehoi L-5b Construct stream overpass over ditch. 
Hanehoi L-5c Construct stream overpass over ditch. 

West Hanehoi L-7b Construct stream overpass over ditch.
East Hanehoi (Pancho) H-3 Bolt steel plates or concrete over diversion intake grate.
West Hanehoi (School) H-4 Seal intake opening with rock and concrete.
Pi’ina’au
Piinaau K-31 Seal intake opening with rocks and concrete.

General Description of Work

Hanehoi Roseapple (Puolua) Install pipe or box culvert with wing walls through which 
ditch can pass beneath stream or construct stream 

L-7a

EMI Taro Stream Diversions 

EMI Map #
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Hauolo Wahine small intake runoff by gate K-30d Construct overpass over ditch.
Piinaau 6" steel and pvc pipe intake K-31a Remove steel and pvc pipes.
Palauhulu
Kano K-26 Most flow will be restored by removal of sluice gate.  

Scope of work for full restoration is to be determined.  All 

Lalahai (# 3 intake - Hauolo Wahine Ditch) K-27 Scope of work for full restoration is to be determined.  All 
work is anticipated to be restricted to tunnel.

Lalapipi (# 2 intake - Hauolo Wahine Ditch) K-28 Scope of work for full restoration is to be determined.  All 
work is anticipated to be restricted to tunnel.

Kaauau (# 1 intake - Hauolo Wahine Ditch K-29 Scope of work for full restoration is to be determined.  All 
work is anticipated to be restricted to tunnel.

Hauolo Wahine K-30 Bolt steel plates or concrete over diversion intake grate.
Kaauau diversion tunnel to # 1 intake K-29a Seal diversion ditch with rock and concrete.
Hauolo Wahine small diversion K-30a Remove pipe.
Hauolo Wahine small intake K-30b Remove pipe.
Hauolo Wahine small intake K-30c Remove pipe.
Waiokamilo
Kualani (East Waiokamilo) K-22 Diversion closed in 2007. Concreted over diversion intake.

Waiokamilo # 11 intake K-23
Diversion closed in 2007.  Blocked water from entering ditch 
with boards located in tunnel.

Waiokamilo # 12 intake K-24 Diversion closed in 2007. Concreted over diversion intake.
Waiokamilo Kikokiko intake K-25 Diversion closed in 2007. Concreted over diversion intake.
Filipino Ditch Diversion K-21b No Diversion.
6" Kulani aluminum pipe K-22a Diversion closed in 2007. Removed pipe.
Koolau ditch # 10 crosscut intake # 1 K-22b Diversion closed in 2007. Removed pipe.
Koolau ditch # 10 crosscut intake # 2 K-22c Diversion closed in 2007. Removed pipe.

Koolau ditch # 10 crosscut intake # 3 K-22d Diversion closed in 2007. Removed pipe.
Koolau ditch # 10 crosscut intake # 4 K-22e Diversion closed in 2007. Removed pipe.
Koolau ditch # 10 crosscut intake # 5 K-22f Diversion closed in 2007. Removed pipe.
Koolau ditch # 10 crosscut intake # 6 K-22g Diversion closed in 2007. Removed pipe.



4' pvc pipe intake East of # 11 intake K-23a Diversion closed in 2007. Removed pipe.
Koolau Ditch # 12 crosscut intake # 1 K-24a Diversion closed in 2007. Removed pipe.
Koolau Ditch # 12 crosscut intake # 2 K-24b Diversion closed in 2007. Removed pipe.
Koolau Ditch # 12 crosscut intake # 3 K-24c Diversion closed in 2007. Removed pipe.
Koolau Ditch # 12 crosscut intake # 4 K-24d Diversion closed in 2007. Removed pipe.
Koolau Ditch # 12 crosscut intake # 5 K-24e Diversion closed in 2007. Removed pipe.
Small intake west of main # 12 crosscut K-24f Diversion closed in 2007. Removed pipe.
Small intake west of main # 12 crosscut K-24g Diversion closed in 2007. Removed pipe.
Small intake west of main # 12 crosscut K-24h Diversion closed in 2007. Removed pipe.
Small intake west of main # 12 crosscut K-24i Diversion closed in 2007. Removed pipe.
Small intake west of main # 12 crosscut K-24j Diversion closed in 2007. Removed pipe.
East Kikokiko 2" pipe intake K-25a Diversion closed in 2007. Removed pipe.
Kikokiko small intake K-25b Diversion closed in 2007. Removed pipe.
Kikokiko 6" pipe intake mauka of bridge K-25c Diversion closed in 2007. Removed pipe.
West Kikokiko 4" pipe intake K-25d Diversion closed in 2007. Removed pipe.
West Kikokiko 3" pipe intake K-25e Diversion closed in 2007. Removed pipe.
Kikokiko 3" pvc pipe intake under bridge K-25f Diversion closed in 2007. Removed pipe.
Wailuanui (East and West) 
East Wailuanui # 6 intake and sluice basin K-18 Seal intake opening with rocks and concrete.
East Wailuanui # 6 control house intake K-19 Bolt steel plates or concrete over diversion intake grate.
Wailuanui # 7 intake K-20 Seal intake opening with rocks and concrete.
West Wailuanui # 9 intake K-21 Seal intake opening with rocks and concrete.

3" aluminum pipe intake by # 6 control house intake
K-19a Remove pipe.

Wailuanui stream intake # 8 intake pipe K-20a Remove pipe
8" steel pipe intake East  of # 9 intake K-21a Remove pipe

Total diversions = 69 (Not including Filipino Ditch Diversion) - 28 Waiokamilo diversions that were closed in 2007 = 41 

Minor diversions registered with CWRM in 1989



Stream Diversion EMI Map # General Description of Work Plan
Timetable to 

Complete Project
Lowrie Honopou side ditch L-17 Close existing control gate.
Haiku East Hanehoi (Pancho) H-3 Bolt steel plates or concrete over diversion intake grate.
Haiku West Hanehoi (School) H-4 Seal intake opening with rock and concrete.
Lowrie Hanehoi Huelo # 1 L-5 Bolt steel plates or concrete over diversion intake grate.
Koolau Kano K-26 Most flow will be restored by removal of sluice gate.  

Scope of work for full restoration is to be determined.  
All work is anticipated to be restricted to tunnel.

Lowrie Hanehoi Huelo # 2 L-6 Bolt steel plates or concrete over diversion intake grate.
Lowrie Hanehoi Huelo # 3 L-7 Bolt steel plates or concrete over diversion intake grate.

Hauolo Wahine K-30 Bolt steel plates or concrete over diversion intake grate.
Kaauau diversion tunnel to # 1 intake K-29a Seal diversion ditch with rock and concrete.
Hauolo Wahine small diversion K-30a Remove pipe.
Hauolo Wahine small intake K-30b Remove pipe.
Hauolo Wahine small intake K-30c Remove pipe.

Stream Diversion EMI Map # General Description of Work Plan
Timetable to 

Complete Project
New Hamakua Hanehoi (Huelo intake) NH-17 Bolt steel plates or concrete over diversion intake grate.
Koolau East Wailuanui # 6 intake and sluice basin K-18 Seal intake opening with rocks and concrete.
Koolau West Wailuanui # 9 intake K-21 Seal intake opening with rocks and concrete.
Koolau East Wailuanui # 6 control house intake K-19 Bolt steel plates or concrete over diversion intake grate.

Phase I Projects

Phase II Projects

Kaauau (# 1 intake - Hauolo Wahine Ditch K-29 Scope of work for full restoration is to be determined.  
All work is anticipated to be restricted to tunnel.

5 to 7 months after 
obtaining all 

required approvals 
and completing any 

required 
consultations

2 to 3 months after 
obtaining all 

required approvals 

Koolau Lalahai (# 3 intake - Hauolo Wahine Ditch) K-27 Scope of work for full restoration is to be determined.  
All work is anticipated to be restricted to tunnel.

Koolau Lalapipi (# 2 intake - Hauolo Wahine Ditch) K-28 Scope of work for full restoration is to be determined.  
All work is anticipated to be restricted to tunnel.



Koolau Wailuanui # 7 intake K-20 Seal intake opening with rocks and concrete.
3" aluminum pipe intake by # 6 control house intake K-19a Remove pipe.
Wailuanui stream intake # 8 intake pipe K-20a Remove pipe
8" steel pipe intake East  of # 9 intake K-21a Remove pipe

Stream Diversion EMI Map # General Description of Work Plan
Timetable to 

Complete Project
Wailoa Honopou W-22 Bolt steel plates or concrete over diversion intake grate.
New Hamakua Honopou NH-22 Bolt steel plates or concrete over diversion intake grate.

Wailoa Hanehoi (Huelo intake) W-18 Bolt steel plates or concrete over diversion intake grate.
Koolau Piinaau K-31 Seal intake opening with rocks and concrete.
Wailoa Lupi Long intake W-22a Bolt steel plates or concrete over diversion intake grate.

Wailoa Wailole W-22b Bolt steel plates or concrete over diversion intake grate.
Koolau Hauolo Wahine small intake runoff by gate K-30d Construct overpass over ditch.
Koolau Piinaau 6" steel and pvc pipe intake K-31a Remove steel and pvc pipes.
New Hamakua Wailole NH-23 Seal intake opening with rocks and concrete.

Stream Diversion EMI Map # General Description of Work Plan
Timetable to 

Complete Project
New Hamakua West Hanehoi intake (Puolua) NH-17a Construct stream overpass over ditch.

Lowrie West Hanehoi L-7b Construct stream overpass over ditch.
Lowrie Hanehoi L-5a Construct stream overpass over ditch.
Lowrie Hanehoi L-5b Construct stream overpass over ditch.
Lowrie Hanehoi L-5c Construct stream overpass over ditch.
Lowrie Honopou long strainer L-15 Construct stream overpass over ditch.
Lowrie Honopou siphon L-16 Construct stream overpass over ditch.

Major diversions registered with CWRM in 1989
Minor diversions registered with CWRM in 1989

17 to 23 months 
after obtaining all 

required approvals 
and completing any 

required 
consultations 

4 to 5 months after 
obtaining all 

required approvals 
and completing any 

required 
consultations 

Phase III Projects

Phase IV Projects

Lowrie Hanehoi Roseapple (Puolua) L-7a Install pipe or box culvert with wing walls through 
which ditch can pass beneath stream or construct stream 

Haiku Honopou H-8 Bolt steel plates or concrete over diversion intake grate 
and seal opening below grate with rock and concrete. 

and completing any 
required 

consultations








