Implementation of best management
practices to reduce nonpoint pollution
and storm water runoff in the
Wai‘ula‘ula Watershed
PROJECT OVERVIEW
The Wai‘ula‘ula Watershed in the South Kohala leeward district of Hawai‘i Island is listed as a
priority watershed for restoration by the Hawai‘i State Department of Health Clean Water Branch,
Hawai‘i State Department of Land and Natural Resources – Division of Aquatic Resources, and
National Oceanic and Atmospheric Administration Coral Reef Conservation Program due to threats
of nonpoint sources of pollution, particularly from nutrients (nitrogen and phosphorous) and
sediment that pose a major threat to coastal and coral reef ecosystems (NOAA CRCP 2012, South
Kohala Conservation Action Plan (SKCAP) 2012, Stewart et al., 2011).
The University of Hawai‘i Sea Grant College Program (UH Sea Grant) and collaborators will conduct a
project entitled Implementation of best management practices to reduce nonpoint pollution and
storm water runoff in the Wai‘ula‘ula Watershed to address these threats to the watershed. We will
install, monitor and maintain best management practices (BMPs) that include rain gardens, stream
riparian corridor stabilization, erosion control and native plant restoration at five sites in the
Waikoloa tributary of Wai‘ula‘ula. These BMP strategies stem from objectives of the Wai‘ula‘ula
Watershed Management Plan and the need to implement actions within the watershed that help
improve ecosystem health and water quality. Implementation recommendations and preliminary
plans were developed in consultation with the South Kohala Coastal Partnership, Sustainable
Resources Group Intn’l, Inc. (SRGII), state and federal agencies, and community-based organizations.
The ocean at the outlet of the Wai‘ula‘ula Watershed is known for its white sandy beaches and
coral reefs that attract visitors and residents who snorkel, dive, fish and experience the rich
history of this popular destination. The once diverse and productive coastal and stream
ecosystems face increasing threats from nonpoint sources of pollution resulting from changes in
land use and alterations to the hydrology (including water quality) because of increased
population growth in the region. The watershed includes a variety of distinctive ecosystems of
management concerns such as streams, anchialine pools, dry land forests, and coral reefs (SKCAP,
2012). The streams of Wai‘ula‘ula flow more frequently than the neighboring Pelekane watershed,
creating important habitats for native aquatic species. The near shore waters of Kawaihae bay serve
as an important nursery for native stream fishes and marine fisheries.
The vegetative communities of the dry land ecosystem in the watershed have been altered due to
increases in grazing, agriculture use, and urban expansion, raising stakeholder concerns about
conserving these natural resources. Nutrients in storm water runoff from agriculture, animal
waste, and leaching from cesspools eventually reach streams and coastal habitats. These excessive
nutrients and sediments are identified as a major threat to coastal and reef ecosystems (NOAA
CRCP, 2012). Additional threats include, but are not limited to, drought, fires, invasive species,
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human impacts, and agriculture, all of which can accelerate and contribute to nonpoint sources of
pollution in the Wai‘ula‘ula Watershed (SKCAP, 2012).
Having the appropriate amounts of nutrients in freshwater and coastal ecosystems are critical to
maintaining ecosystem and human health. Pollution from excessive nutrients and sediments
contribute to decreases in the quality of stream, coastal, and coral reef ecosystems. Human
impacts and environmental manipulations have drastically altered freshwater systems. As a result,
many of Hawai‘i’s watersheds and streams are highly impaired (e.g., Waimanalo on O‘ahu).
Implementing BMPs along the Wai‘ula‘ula stream corridor is a proactive approach, designed to
reduce the likelihood of further degradation.
SITE LOCATIONS

Figure 1. Image of the Wai‘ula‘ula Watershed with the five sites selected for BMP implementation. Sites 1-4 are in Waimea
and Site 5 is near the mouth of the Wai‘ula‘ula Watershed. The red dot on Figure 1a indicates the location of the DOH water
quality monitoring site Wai‘ula‘ula 001247.

Figure 2. Proposed locations for BMP installation at sites 1 and 2 at Waimea Center
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Figures 3a and b. Storm water runoff from the Waimea Center parking lot (left photo) flows directly into the Waikoloa
stream at Site 1. The raingarden area will be approximately 440 square feet and treat approximately 35,000 square feet of
runoff. Figure 3b (right photo) The south side of Waikoloa stream has little to no vegetation and would be the area of
restoration work. T h e a r r o w indicates one of the many down spouts found draining into the stream at Site 2. This
site spans a distance of over 1,000 feet with work on both sides of the stream corridor totaling 1,800 feet of stream length to
treat approximately 25,000 square feet.

Figures 4a and b. Sites 3 - Stage area where erosion is occurring (left photo). The yellow lines indicate proposed erosion
control installation to stabilize the area. A close up photo of the erosion (right photo) shows the degradation and erosion
taking place around the park. BMPs will be installed along 1,300 feet of the Waikoloa stream in this area and are estimated
to treat 55,000 square feet of total runoff area.

3

Figure 5 – Site 4 Map of Ke Ala Kahawai O Waimea (Streamside Trail of Waimea). The three yellow circles
indicate the specific area where restoration work will occur. A combination of bioengineering methods
(vegetative buffers and slope stabilization with erosion mat and coir logs) will be used over 8,000 feet
including areas along both sides of the stream. This BMP implementation will treat up to 10 acres of runoff
area.

Figures 6 a and b Site 5 - Wai‘ula‘ula stream flow on January 23, 2014 after a major rain event (left photo). Turbidity is
high at the Mau‘u mae beach after same rain event (right photo).

Figure 7 Aerial map of the proposed site on Queen Emma Land, the blue square indicates the one acre of proposed work.
Fuel reduction and post fire recovery and management will take place at this site as it was burned in 2005.
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OBJECTIVES & TASKS
The objective of this project is to reduce nutrient loads (total nitrogen, nitrate + nitrite, total
phosphorous) and sediments in the Wai‘ula‘ula Watershed by implementing the following tasks
along over 11,100 feet of the stream riparian corridor. Restoration activities in the watershed will
also help to protect land owners from property loss due to flooding, fire and erosion, create healthy
habitats for native aquatic species, and increase community stewardship.
Task 1: Conduct site surveys and planning of BMPs for priority sites.
• Plan: Establish a South Kohala Stream Team Working Group. Consult with partners and
facilitate regular meetings. Provide local knowledge and technical assistance to
stakeholders.
• Purpose: (Objective from Watershed Management Plan (WMP): Project STREAM – 3)
Prioritize riparian buffers for restoration and work with land owners to implement
restoration projects on at least 10,000 feet of priority stream corridors. Address ways to
reduce total nitrogen, nitrate + nitrite, total phosphorous, and sediment.
• Deliverables: Formation of a South Kohala Stream Team Working Group and development of
a work plan, operation and maintenance plan, and monitoring plan. This plan will also
outline practices that volunteers and landowners can use to maintain BMPs and restoration
efforts (e.g. weed control, irrigation, plant replacement, mulching, water quality, vegetation,
and erosion monitoring). The monitoring plan will include a detailed description of
monitoring techniques for vegetation and water quality.
Task 2: Implement restoration projects and install BMPs for stream riparian corridor restoration at
five sites.
• Plan: Increase native vegetative cover in stream riparian corridor at five sites to serve as
an adequate buffer for managing storm water runoff, nutrients and sediment. Install three
BMPs a year. Work with partners to engage community volunteers and school groups in
monthly community work days that involve native planting, removal of invasive species,
stream side trail and park maintenance, and stream and coastal clean ups. Work with NRCS
to share information about their Conservation Reserve Enhancement Program (CREP) with
stakeholders.
• Purpose: (Objective from WMP: Project STREAM-1) By 2017, convert marginal agriculture
lands within a 15,000 foot length of the stream corridor into native vegetation under CREP.
• Deliverables: Riparian restoration at five sites in the watershed.
Task 3: Monitor pre- and post-installation conditions at the five sites.
• Plan: Monitor vegetation by conducting a site survey before BMP installation and twice a
year after installation. Collect erosion monitoring data monthly through photo
documentation and erosion pin monitoring. Collect and analyze water quality samples
quarterly or after major storm events.
• Purpose: (Objective from WMP: MONIT-1) Incorporate a comprehensive (coastal and
marine) monitoring and restoration plan.
• Deliverables: Develop a comprehensive monitoring plan and establish a volunteer group
trained in monitoring and maintenance procedures.
Task 4: Provide participating communities with the tools and knowledge of how to implement BMPs
and sustain watershed restoration and preservation activities.
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Plan: Engage communities in stewardship activities through bi-monthly community work
days, installation of three BMPs in the first year and two in the second year, stream riparian
restoration and maintenance, stream (bi-monthly) and coastal (three times a year) clean
ups. Provide technical assistance and educational materials to volunteers on how to
implement BMPs. Sustain watershed restoration efforts by conducting two workshops a
year, conduct community presentations at least three times a year, and participate in
community outreach events. Share information on projects through at least two press
releases with news media. Make web based materials and information available on the
South Kohala Coastal Partnership website.
Purpose: (Objective from WMP: STREAM – 2) Conduct semi-annual educational events
which include hands-on activities and demonstration projects for three years to educate
the public about the importance of riparian buffers.
Deliverables: Number of participants involved with work days and volunteer hours, including
but not limited to, stream side homeowners, businesses and landowners.

ANTICIPATED OUTCOMES
BMPs in the watershed will help control the delivery of nonpoint sources of pollution in aquatic
ecosystems by: 1) source reduction, 2) reducing the flow rate of runoff to allow for deposition of
the pollutant or infiltration of the runoff, and 3) remediating or intercepting pollutants through
chemical or biological transformation (Environmental Protection Agency, 2005). When BMPs are
installed in series (like at Sites 1 and 2) and incorporate several storm water treatments, the
efficiency and reliability of pollutant removal is improved (Environmental Protection Agency, 2005).
We designed the native plant restoration and BMP installation activities to not only restore and
improve water quality but to encourage long lasting stewardship and understanding of the
importance of healthy watersheds.
PARTNERSHIP PARTICIPANTS
Mauna Kea Soil and Water Conservation District, Kohala Watershed Partnership, Division of
Forestry and Wildlife, Waimea Outdoor Circle and Waimea Nature Park, Waimea Trails and
Greenways Committee, Parker School, Natural Resources Conservation Services, Waimea Community
Association, Waimea Preservation Association, SRGII, Hawaii Wildfire Management Organization, Puna
Plantation, Department of Land and Natural Resources, County of Hawaii, Department of Land and
Natural Resources, University of Hawaii at Hilo.
FOR MORE INFORMATION CONTACT
Sierra Tobiason
Hawaii Island Extension Agent
South Kohala Coastal Partnership Coordinator
University of Hawaii Sea Grant College Program
Phone: 808-313-2653
www.southkohalacoastalpartnership.com
www.facebook.com/SouthKohalaCoastalPartnership
www.hawaiicoralreefstrategy.com
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Table 1. Summary of BMPs and Site Information

Site

Site location

BMP

1 Waimea Center Parking lot Rain garden

Behind Waimea Center
2 along Stream Corridor

Combination of
Bioengineering:
Vegetative buffers and
slope stabilization with
erosion mat and coir
logs

3 Waimea Outdoor Circle

Combination of
Bioengineering:
Vegetative buffers and
slope stabilization with
erosion mat and coir
logs

Area

Total Length
of stream
Treated
channel
area (sq.
*(feet)
ft)

Coastal Site north of
Wai'ula'ula mouth and
5 Mau'u mae beach

Combination of
Bioengineering:
Vegetative buffers and
slope stabilization with
erosion mat and coir
logs

1.0 acre

na

Additional
treatment methods

Outcome

Partners

Landowners

Sediment,
Nutrients,
Hydrocarbons,
Metals and
35,000 Bacteria

Reduction of
Sediment,
Nutrients,
Hydrocarbons,
Metals and
Bacteria

South Kohala
Stream Team

Puna Plantation

1800

Sediment,
Nutrients,
Hydrocarbons,
Metals and
25,000 Bacteria

Water from Waimea
Center roof will help
to irrigate plants,
Stream Clean Up

Reduction of
Sediment,
Nutrients,
Hydrocarbons,
Metals and
Bacteria

Parker School,
South Kohala
Stream Team

Parker School

1300

Sediment,
Nutrients,
Hydrocarbons,
Metals and
55,000 Bacteria

Stream Clean Up

Reduction of
Sediment and
Nutrients

Waimea Outdoor
Circle (WOC)

DLNR

440 sq ft

Combination of
Bioengineering:
Vegetative buffers and
Ke Ala Kahawai o Waimea slope stabilization with
erosion mat and coir
(Streamside Trail of
logs
4 Waimea)

Pollutants
addressed

8000 10 acres

Sediment,
Nutrients,
Hydrocarbons,
Metals and
Bacteria

Stream Clean Up, Fire Reduction of
Fuel break
Sediment and
Management
Nutrients

Waimea Trails and
Greenways (WTG) County

1.0 acre

Sediment,
Nutrients,
Hydrocarbons,
Metals and
Bacteria

Reduction of
Sediment,
Nutrients,
Coastal Clean Up, Fire Hydrocarbons,
Metals and
fuel break
management
Bacteria

Hawaii Wildfire
Management
Organization, Ala
Kahakai National
Historical trails,
Malama Kai

Queen Emma Land

*Total length includes measurements along both sides of
stream channel, ie: 1000 feet on south side of stream center
and 800 feet on north side of stream center for total length of
1,800 feet
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