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Executive Summary

The Wai‘ula‘ula Stream watershed encompasses over 18,000 acres in the South Kohala District
on Hawai‘i Island. The streams within this watershed flow more frequently than any other
stream system in West Hawai‘i, creating important habitat for the native aquatic species. The
nearshore waters of Kawaihae Bay, into which Wai‘ula‘ula flows, provide an important nursery
ground not only for the native stream fishes but also for species important to the marine
recreational, subsistence, and commercial fisheries. The upper reaches of the streams also
provide water for both domestic and agricultural uses.

The watershed supports a variety of land and water uses, ranging from agriculture to urban to
commercial to conservation. The South Kohala District which encompasses this watershed has
experienced tremendous population and residential growth over the past 20 years. Much of
this growth has occurred within the watershed. In addition, the Hawai‘i County General Plan
projects that this area will experience significant urban and suburban expansion over the next
several decades. No studies have been done on the impacts of this cumulative and ongoing
development on the riparian, stream, and coral reef habitats, and stream and coastal water
quality. It is generally thought that the water quality within the watershed remains good.
However, water quality monitoring undertaken by the Mauna Kea Soil and Water Conservation
District (MKSWCD) indicates that, in some areas and for some pollutants, State water quality
standards are exceeded.

Through the Wai‘ula‘ula watershed management project, the MKSWCD seeks to be proactive in
the management of this important watershed, focusing both on addressing existing sources of
polluted runoff and threats to watershed health and preventing further degradation of the
watershed resources as projected land use changes occur. The overall goal of the Wai‘ula‘ula
watershed management plan is to maintain healthy stream and riparian environments, both in
terms of water quality and habitat integrity, that sustain a healthy mauka-makai connection
and promote community-based environmental stewardship.

Chapter 1 provides an overview of the Wai‘ula‘ula watershed management plan and its
purpose, and describes the process used to develop the plan. MKSWCD took the leading role in
developing the Wai‘ula‘ula Watershed Management Plan (WWMP), with significant stakeholder
involvement and community input. The watershed planning process was a multi-year effort to
develop relationships, educate residents of the watershed on water quality issues, and seek
land users and community help to identify contributing pollution sources in the watershed and
recommend specific actions needed to effectively control sources of pollution. In developing
the watershed management plan, the MKSWCD consulted a number of documents for
assistance, including EPA’s Handbook for Developing Watershed Plans to Restore and Protect
Our Waters (EPA 2005), Guidance Specifying Management Measures for Sources of Nonpoint
Pollution in Coastal Waters (EPA 1993), and Updated Management Measures for Hawai‘i’s
Coastal Nonpoint Pollution Control Program (Stewart 2009).
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Chapter 2 describes the natural and socio-cultural resources of the watershed. The primary
tributaries of the Wai‘ula‘ula watershed are Waikoloa and Keanu’i’'omano streams, both of
which originate at over 4,000-ft. elevation on Kohala Mountain and flow relatively parallel to
one another until they join in a series of braided channels at about the 1,440-ft. elevation to
form Wai‘ula‘ula, which terminates in the ocean in Kawaihae Bay. These streams flow year-
round in their upper reaches but are intermittent in their lower reaches because of withdrawals
upstream for domestic and agricultural purposes. There are permanent stream pools in the
streams below Waimea that are apparently receiving some groundwater input. During storm
events, stream levels and flows can increase rapidly, demonstrating the flashiness of Hawaiian
streams.

The Wai‘ula‘ula watershed extends from the 5,260-ft. elevation on Kohala Mountain to sea
level over a distance of 8.5 miles, if measured as a straight line from headwater to estuary.
Because of this steepness, climate varies considerably by elevation. The upper elevations are
typically wet and cool, while the coastline is hot and arid. The watershed is typically affected by
a regular pattern of orographic cloud formation and precipitation. Lower reaches of the
watershed typically receive most of their moisture during Kona storms and localized convection
events during the winter months. Annual rainfall in the watershed varies from about 120
inches in the upper elevations to 7 inches at the coast. Drought conditions in the watershed in
recent years have exacerbated the dry conditions in the lower watershed.

The lands of the Wai‘ula‘ula watershed comprise the geological substrates of both Kohala
Mountain and Mauna Kea. This geology has implications for both soil types and hydrology. The
Wai‘ula‘ula watershed comprises several broad types of vegetation: forest, grassland,
scrub/shrub and cultivated land. With the exception of the forested headwaters, much of the
watershed’s vegetation has been altered over time. For the most part, plant and animal
communities reflect this change.

In the Wai‘ula‘ula watershed, 69.4% of the lands are designated Agriculture, 21.2%
Conservation, 0.5% Rural (small farms and low-density residential lots), and 8.9% Urban.
Chapter 205, HRS, delegates the responsibility for zoning within the agricultural and rural
districts to the counties. The urban district is entirely under county jurisdiction, and uses are
controlled only by county zoning. While there is little urban or suburban development within
the watershed at present, the County’s Land Use Pattern Allocation Guide shows substantial
areas designated for urban and suburban expansion. Lands in the Conservation District are
managed by the Department of Land and Natural Resources. A permit is required prior to any
use of land in the Conservation District. Conservation lands include the Kohala Watershed
Forest Reserve, Pu‘u o ‘Umi Natural Area Reserve, and Kohala Restricted Watershed.

Chapter 2 also describes historic and current uses and the watershed’s land and water
resources. It also summarizes relevant authorities at the county, state and federal levels that
affect the management of natural resources and regulate potential sources of polluted runoff in
the watershed.
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Chapter 3 provides water quality and biological data for the watershed, as well as estimations
of pollutant loads. Autosamplers were used to collect stormwater runoff in three locations that
was analyzed for nutrient and suspended sediment concentrations. At the Marine Dam site
(where Waikoloa stream exits the high-elevation forest), the stream has relatively low
concentrations of nitrate, ammonia, and orthophosphate (PO,). At the sampling site
downstream of Waimea Town (Sandalwood site), ammonia concentrations doubled, total
phosphorus concentrations (TP) more than doubled, and nitrate concentrations quadrupled.
The average nitrate concentration just barely exceeded the water quality standard. The TP
concentration was nearly twice the allowable amount. At the sampling site near the mouth of
the watershed, total nitrogen was high, with measured concentrations nearly twice what is
allowed by State water quality standards.

Nine samples of urban storm runoff were collected by taking grab samples of flowing water in
parking lots, storm water running off of roads, or from pipes that collect parking lot/road
runoff. All sites were located in Waimea, and samples were collected between November 2008
and April 2009. Based on this limited amount of data, it appears likely that runoff from high-
use paved areas exceeds water quality criteria for sediment (by a factor of five), total
phosphorus (by a factor of four), total nitrogen (by a factor of three) and nitrate (measured
values are only slightly greater than the standard). These results are not surprising as urban
storm runoff is usually high in sediment and nutrients.

During the period July 2006 through April 2008, the Department of Health (DOH) made
frequent measurements of water quality at a number of coastal sites. Measurements in the
nearshore waters of Kawaihae Bay at Wai‘ula‘ula were taken on 33 separate days. Comparison
of measurement against the water quality standards shows that the Bay has too much
ammonia (concentrations are 2.8 more than what is allowed) and too much chlorophyll
(concentrations are double what is allowed). The high chlorophyll levels indicate that there is
too much algae. It is likely the high ammonia levels are contributing to high excess algae.
Because ammonia is rapidly converted to nitrate in the presence of oxygen, it is likely that the
source of the ammonia is nearby. The measured nitrate and total nitrogen concentrations are
near the standard. Total phosphorus concentrations are slightly above the standard.

“Loads” are the total amount of a pollutant that is exported from a watershed. Loads are
usually measured in pounds (of Nitrogen, Phosphorus, or Sediment) per year. Existing loads can
be measured, although obtaining data is very expensive. Modeling can be used to estimate
loads for locations where measurements are not available. Annual loads were, therefore,
estimated for this watershed management plan using NOAA’s Nonpoint Source Pollution and
Erosion Comparison Tool (N-SPECT) model. One advantage of using a model is that it provides
explicit estimates of the contributions of each landcover class. N-SPECT can also identify areas
that are particularly susceptible to erosion or predict the change in loads resulting from land
use changes.
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The model’s estimate of sediment concentration (TSS) was about 20% higher than the
measured concentration at the Marine Dam autosampler and more than double the measured
concentration at the lower edge of the town of Waimea. It is possible that NSPECT under-
estimated the amount of sediment that is re-deposited a short distance from where it was
eroded. Or, it is possible that some of the RUSLE/MUSLE coefficients are not appropriate to
Hawai‘i. On an average annual basis, the model predicts that the nitrogen load from the
watershed is approximately 23,000 kg or 1.4 kg/acre/year, while the predicted phosphorus load
is 2,176 kg or 0.129 kg/acre/year (Gaut 2009). When compared to other watersheds in Hawai‘i,
N-SPECT produced reasonable estimates of nitrogen and phosphorus loads; however, the
limited water quality data collected by autosamplers within the Wai‘ula‘ula watershed suggest
these estimates may be high (Gaut 2009).

Assessment of ecosystem health can be based either on water quality or on biological
populations. A healthy ecosystem is diverse and contains native species. Stream surveys reveal
a wide array of native endemic and indigenous aquatic fish and macro-invertebrates in the
watershed. According to Englund (2010), “[t]he relatively high 65% overall native aquatic insect
biodiversity found within the entire Wai‘ula‘ula watershed is comparable to other high quality
streams” (p. 12).

Chapter 4 describes the threats to the water quality of the watershed. At this time, there are
insufficient data to conclusively prioritize threats by load contribution or impacts to resources.
The following threats are present in the watershed:

e Nonpoint sources of pollution in the form of agriculture, urban/suburban runoff, onsite
wastewater disposal systems, streambank erosion, disturbances by feral ungulates (pigs,
goats), invasive plants, and atmospheric sources of nitrogen;

e \Wildfire;

e Unexploded ordnance;

e Solid and hazardous waste;

* Flooding;

e Stream diversions; and

e (Climate change.

The chapter describes each of these threats in detail. Addressing the effects of some of these
threats is beyond the scope of this watershed management plan.

Chapter 5 describes management measures that can be implemented to achieve watershed
restoration and protection goals and address the existing impairments and threats described in
Chapters 3 and 4. This plan focuses efforts primarily in the riparian corridor and on the land
immediately adjacent to the riparian zone because these areas most directly impact the quality
of the stream and nearshore waters and habitats. The watershed management plan describes
a coordinated program of effective actions to be implemented to prevent and abate polluted
runoff within the watershed, as well as address other threats that have a direct impact of
overall watershed health and habitat integrity.
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Chapter 5 lays out watershed restoration and protection goals and objectives, as well as
recommended projects and tasks to address the goals and objectives. It identifies
implementing measures that will have the greatest likelihood of achieving the stated watershed
goals. Under each goal, there is a brief description of the problem to be addressed, estimated
pollutant load reductions expected, and a table listing criteria by which to measure success in
achieving that particular goal, followed by one or more measurable objectives. Under each
objective there are one or more projects to implement the objective. Under each project there
is a list of tasks, which are interim measurable milestones to gage progress toward project
implementation. Worksheets for each project are provided in Appendix A, summarizing project
tasks, implementation timeframe and schedule, pollutant load reduction estimates (if
applicable), responsible entity and project partners, and an estimation of costs and technical
assistance. Project timeframes and schedules assume a start date of 2012 for plan
implementation.

Goal 1: Reduce nutrient loads in the Wai‘ula‘ula watershed.

Objective 1a: Reduce nutrient loads in agricultural runoff from Lalamilo Farm Lots by
20% by 2019.

Project NUTR-1: Assist farmers in Lalamilo Farm Lots with the development
and implementation of Conservation Plans to reduce polluted runoff. This
project also addresses objectives for sediment control and stormwater
management.

Objective 1b: Fence 58,000-ft. of riparian corridors on Keanu‘i‘omano Stream to
exclude livestock from streams by 2023.

Project NUTR-2. Work with Parker Ranch and FR Cattle Co. to fence critical
riparian areas that cattle are currently using to access water. This project
will also address pathogens and sediment loads from eroding streambanks
caused by cattle trampling.

Objective 1c: Increase inspections and maintenance (pumping) of onsite wastewater
disposal systems (OSDS) within the watershed by 20% by 2019.

Project NUTR-3. By 2016, educate home owners about proper operation and
maintenance of OSDS and the effects of failing OSDS on water quality, public
health, and environmental conditions.

Project NUTR-4. Work with local realtors and lenders to establish voluntary
point-of-sale inspections of OSDS in critical areas of the watershed by 2017.

Goal 2: Prevent an increase in sediment loads in the Wai‘ula‘ula watershed.

Objective 2a: Reduce sediment loads in agricultural runoff from Lalamilo Farm Lots
by 20% by 2019.

Project SED-1. Assist farmers in Lalamilo Farm Lots with the development
and implementation of Conservation Plans to reduce polluted runoff.
(Implement concurrently with Project NUTR-1 above.)

Objective 2b: By 2020, improve grazing efficiency as a way to prevent overgrazing
and limit wildfire size to an average of 100 acres burned per year in the fire prone
area between 1,200-ft. and 2,600-ft. elevation.
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Project SED-2. By 2013, extend the Waimea Irrigation Water System from
Lalamilo Farm Lots to the rock wall at the 1,200-ft. elevation.

Project SED-3. Sub-divide large paddocks in the wildfire prone area between
Lalamilo and the rock wall at 1,200-ft. elevation into smaller paddocks by
2016 to improve grazing efficiency of fine fuels.

Objective 2c: By 2016, assess 100% of the watershed’s riparian corridors to identify
eroding or unstable streambanks and monitor at least 10 sites over 3 years to
determine annual erosion rates.

Project SED-4. Identify eroding and unstable streambanks and install
erosion pins in representative sites to monitor annual erosion rates.

Objective 2d: Following fencing projects (FIRE-1 and FIRE-2), remove all feral goats
from the lower watershed (rock wall down to the coast) by 2020.

Project SED-5. Remove feral goats from the lower watershed between
Queen Ka‘ahumanu Highway and the rock wall at the 1,200-ft. elevation by
2014.

Project SED-6. Remove goats from lower watershed below Queen
Ka‘ahumanu Highway by 2020. This project would only occur following the
fencing of this area under Project FIRE-2.

Objective 2e: By 2022, restore 25% of bare land in the watershed contributing to
erosion, using techniques described in the post-fire restoration manual (Project
FIRE-6).

Project SED-7. ldentify and re-vegetate 25% of priority bare land
contributing to sediment load in the watershed by 2022.

Goal 3: Reduce wildfire occurrences and associated impacts to water quality and ecosystem

health.

Objective 3a: Reduce size of wildfires to an average of 100 acres burned per year by
2015 in the fire prone area between Queen Ka‘ahumanu Highway and 1,200-ft.
elevation by using grazing to manage fine fuel loads.

Project FIRE-1. Fence lower watershed between Queen Ka‘ahumanu
Highway and the rock wall at 1,200-ft. by 2013 to manage fine fuel loads
with cattle grazing.

Project FIRE-2. By 2018, develop a project to reduce the fuel load in the
unfenced, ungrazed area below Queen Ka‘ahumanu Highway (to sea level)
in consultation with land owners, Hawai‘i Wildfire Management
Organization, NRCS, UH Cooperative Extension Service, and possible grazers.

Objective 3b: By 2020, install measures within the watershed to facilitate rapid
response by fire suppression agencies in the event of a fire start, to include reducing
fuel loads in a 150-ft. to 300-ft. buffer zone around neighborhoods and along
roadways by 80%.

Project FIRE-3. Update fire resource maps that cover the Wai‘ula‘ula
watershed by 2012.

6 I Wai‘ula‘ula Watershed Management Plan DRAFT MKSWCD




Project FIRE-4. Facilitate development and/or update of water use and
access agreements between private land owners in the Wai‘ula‘ula
watershed and fire response agencies by 2012.

Project FIRE-5. Construct and/or maintain at least 6 miles of fuel breaks by
2017 to protect residential communities in fire-prone areas from wildfire
and to slow spread of fire starts along roadways in the watershed.

Objective 3c: In cooperation with HWMO, develop a post-fire restoration manual of
effective practices by 2015.

Project FIRE-6. In cooperation with HWMO, develop a post-fire restoration
manual of effective practices by 2015.

Goal 4: Reduce the volume and increase the quality of stormwater runoff in the urban and
suburban areas of the Wai‘ula‘ula watershed.

Objective 4a: By 2020, treat 70% of urban stormwater runoff that is conveyed
directly into streams and 30% of stormwater conveyed to dry wells in close
proximity to stream channels.

Project STORM-1. Install storm drain and curbside catch basin filter inserts
by 2016 on priority drains/ basins that discharge directly into streams.

Project STORM-2. By 2018, install catch basin filter inserts on priority dry
wells that are in close proximity to streams, where stormwater carrying
pollutants may rapidly seep into stream channels.

Objective 4b: Conduct semi-annual educational events to engage residential
property owners in managing stormwater onsite for three years before 2016.

Project STORM-3. Develop and implement a public education and outreach
program for residential stormwater management.

Objective 4c: Decrease volumes flowing offsite and increase treatment of
stormwater from existing commercial and residential developments by 15% by
2023.

Project STORM-4. Upgrade existing urban runoff control structures on a
priority basis.

Objective 4d: Develop written pollution prevention procedures for the operation
and maintenance of existing County roads, highways, and bridges by 2019 to reduce
pollutant loadings to surface waters.

Project STORM-5. Work with the County to formalize operations and
mainte