
West Maui Mountains Watershed Partnership
Dept. of Water Supply Presentation:

Joint Government Water Conference
“Groundwater Protection Strategies”

August 7th, 2018



• Formed in1998

• 47, 322 acres 

• 20,630 public acres @ 44%

• 26,692 private acres @ 56%

•14 Partners 

WMMWP Overview

Dept. of Water Supply (Maui County)
General Finance Group, Inc.
Kaanapali Land Mgmt. Corp./The Nature Conservancy
Kahoma Land Company, LLC
Kamehameha Schools
Makila Land Company, LLC
Maui Land & Pineapple Co., Inc.
State of Hawaii - Natural Area Reserves
State of Hawaii - Forest Reserves
Wailuku Water Company, LLC

Associate Partners
US Fish and Wildlife Service
Tri-Isle RC&D



% of WMMWP Business in FY 18 ~ $ 956,000

43%

36%

18%

1% 2%

FY19 Additions 





The Hawaii Association of 
Watershed Partnerships

4 WP’s In Maui County! 



Legislative Outreach



Field Crew









What is a watershed?
John Wesley Powell (Geographer/Scientist): 

“that area of land, a bounded hydrologic 
system, within which all living things are 

inextricably linked by their common water 
course and where, as humans settled, 

simple logic demanded that they become 
part of a community. ”



Source Water Resources 
& 

Ecological Functions 

“Ecological 
Resources”

70%                                 
Native Dominated 

Plant 
Communities,

170                                 
Endangered & 
Rare Elements

“Essential 
Recharge Area”

77%
of  Dept. of  Water  

Supply water 
provided by 
WMMWP 

aquifers & streams, 





A Native Hawaiian forest can collect up 
to 30% MORE water just by fog and 

cloud drip ALONE!



Water collects and flows . . .





Average annual recharge from 1978-2007, USGS- Johnson et al.

Priority Water Recharge Area 





“Ecological Resources”

70%                                                       
Native Dominated Plant 

Communities
170                                                    

Endangered & Rare Elements
50%

Plant Critical Habitat:



Stenogyne kauaulaensis











WMMWP Programs 

1. Invasive animal management 
2. Invasive plant control 
3. Human activities management
4. Wildfire management
5. Water and watershed monitoring 
6. Protection of rare species & habitat
7. Public education and awareness
8. Watershed management coordination



Feral Ungulates 



Heavy Activity   Little to Moderate       Ungulate Free



Thermal 
Survey

Game Cameras







Pig Disturbance in Bogs & Streams









Sediment 
Transport  to

Streams & Ocean 

Photo Credits: Save Honolua Coalition



Solution: 
Fencing  clearly helps 
minimize the problem.  



Stream Curtain







DOH funding 
3 miles of  

Fences



Fencing 
Accomplishments

•22 miles to date

• 29,962 acres fenced

• 63.3% of WMMWP 
protected









Strawberry 
Guava

• Water Hog
• 4,076 acres managed

• Ground control 
• Aerial via HBT
• Biological control
• Public Involvement







Pictometry Mapping





HBT - Aerial  Control Ground Control





Biological Control = Tectococcus ovatus 





Spread of Tectococcus ovatus



Toilet Brush 
Ginger

Hedychium gardnerianum



Toilet brush 
Ginger
Hedychium 

gardnerianum



Weed Control Effort = 10 trees / hr.





~ 40 Shipping Containers 
of soil lost in 2.2 miles of 

Dirt Bike Trail

Dirt Bike 
Erosion





Dirt Bike Erosion

5.8 million 
cubic feet of soil per 

mile 



Dirt Bike 
Barriers



‘It’s not a pretty picture’
Out-of-control brush fire burns 

2,000 acres, closes highway
June 9, 2010

The Maui News 





Climate 
Defines 

& 
Changes 

Vegetation 



Fire 
Frequency 

& 
Size Could 
Increase



Fire Begets Fire

Photo Credit: 
TNC Molokai



Pu’u Kukui 
5788’

Helu Fire 
3600’





Burns organic 
soil 
&

leaves only 
ash 







Gullies Start 
to 

Form 





Fire zone
causing major 
sediment loss



8:02 AM 
January 11,2011
Makahuna Gulch  8:04 AM

100 feet 



8:04 AM

8:06 AM

8:14 AM

100 feet 

175 feet 

~300 feet 

8:44 AM8:44 AM 
January 11,

2011
Makahuna

Gulch



Ma’alaea Harbor



Hauoli Street Culvert



Ma’alaea
Harbor



West Maui Fire Task Force
Maui Fire Department
Maui Police Department
WMMWP
Local Landowners / Home 
Owners Associations
DLNR/DOFAW
County of Maui

• Infrastructure Mapping 
• Planning‐ CWPP
• Communication
• Fuel Reduction
• Enhanced Access



Southwestern Fire Planning







Turbidity:  
• Low Flow Average 2.55 (NTUs)
• Storm Average of 22.45 (NTUs)



Automated Storm & Base Flow Sampling: -
Storm samplers are attached to the stream wall to sample 
during high storm events.  Base flows are taken monthly at 
low flow periods.

N = NO2+NO3 TN TOC TP TSS
10 BaseFlow 0.012 0.110 4.518 ND<0.015 8.513
4 Storm 0.029 0.376 5.285 0.786 523.750

Post Fence Averages Post‐4/9/13

N = NO2+NO3 TN TOC TP TSS
13 BaseFlow 0.013 0.144 4.736 0.014 11.012
13 Storm 0.098 1.068 24.670 0.220 101.701

Baseline: Averages Pre‐4/9/13
Year 1

Year 2



Location  Slope total 
PSU (Site#) % 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 (mm)

1 10 ‐9 ‐7 4 ‐5 5 19 2 ‐14 ‐3 ‐9 ‐7 ‐16 ‐8 ‐5 ‐9 ‐2 ‐5 0 ‐10 ‐18 ‐97
2 30 ‐3 ‐1 11 ‐6 ‐7 ‐13 15 ‐6 ‐1 ‐7 ‐6 2 3 ‐1 3 4 ‐10 ‐4 ‐18 ‐4 ‐49
3 42 ‐5 ‐3 ‐2 1 ‐7 ‐1 14 4 ‐3 1 1 2 7 0 2 4 0 1 ‐2 0 14
4 10 ‐15 ‐3 ‐11 ‐17 ‐13 ‐9 ‐8 ‐8 ‐7 ‐4 ‐2 ‐4 ‐6 ‐1 ‐16 6 ‐18 ‐22 ‐1 ‐9 ‐168
5 12 6 4 9 20 22 24 9 4 14 5 11 14 6 16 15 15 ‐3 29 9 25 254
6 20 ‐5 3 0 ‐4 ‐16 0 1 ‐27 ‐4 ‐15 ‐8 ‐6 ‐16 ‐11 ‐3 ‐10 ‐10 ‐9 ‐4 ‐24 ‐168
7 49 3 ‐1 1 5 4 0 2 ‐2 ‐5 ‐12 ‐12 ‐3 ‐4 ‐3 ‐1 2 8 12 10 19 23
8 23 0 ‐1 ‐6 ‐4 ‐2 0 ‐8 ‐11 ‐9 ‐11 ‐5 ‐9 ‐5 ‐4 ‐6 1 ‐4 ‐5 ‐18 14 ‐93
9 38 ‐55 ‐57 ‐53 ‐54 ‐38 ‐46 ‐47 ‐51 ‐47 ‐54 ‐62 ‐58 ‐46 ‐36 ‐25 ‐25 ‐30 ‐34 ‐26 ‐21 ‐865
10 37 1 ‐1 3 ‐3 ‐4 ‐6 ‐6 ‐16 ‐2 1 1 ‐1 1 ‐2 0 1 ‐7 ‐2 ‐2 ‐7 ‐51

Pins 1‐20 
Honolua Erosion Table for Ten Stations: Change from 2012 to 2013

Erosion Bridges: 
10 erosion bridges were randomly 

placed to record background 
sediment loss.

Average Erosion = 
6mm or .237 inches



Public 
Education

& 
Awareness 
engage the community 

through outreach events



©MEDB, 
WMMWP



Volunteer Stewardship









Volunteer Stewardship



KUPU Hawaii AmeriCorps
www.kupuhawaii.org

Hawaii Youth 
Conservation Corps (HYCC)

www.kupuhawaii.org



Protect Our Watersheds !!!



Aloha 
& 

Mahalo!


