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A. Introduction

There are six management measures that apply to agriculture, all of which have been approved by
NOAA and EPA. These management measures address the management of polluted runoff from all
types of agricultural operations in Hawaii.

The following table provides a summary of authorities that apply to the agriculture management
measures. A written description of the specific authorities and implementation tools are provided
under each management measure in Section B. Appendix A contains tables providing the relevant
language for each regulatory and non-regulatory mechanism for each management measure.

The documentation of the implementation of the management measures is critical if associations are
to be drawn between the coastal nonpoint pollution control program implementation and water
guality improvements. Indicators for tracking management measure implementation are identified
below. Specific precautions will be taken to ensure that sensitive data, such as specific names and
locations of practices, is maintained in full confidence. If detailed information is required due to
violation of water quality standards, this information may be acquired by formal request in accordance
with the Freedom of Information Act.

Indicators for Tracking Implementation

County DPWs for erosion and sediment control, number of permits for agricultural grubbing and
grading issues for each fiscal year by island; number of violations reported
SWCDs/NRCS number of conservation plans related to agricultural operations approved annually

by watershed, with acreage covered; BMPs for erosion and sediment control,
confined animal facilities wastewater management, nutrient and pest
management, grazing management and irrigation management reported by
acreage; results of periodic inspections to ensure both technical specifications and
maintenance standards have been met

DOH number of plans approved for livestock feeding or processing operations and waste
systems under Chapter 11-62, HAR, for each fiscal year by island

DOH number of water quality violations that were caused by erosion from agricultural
lands
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Local Chapter 22-7, KCC, Grading, Kauai County DPW X

Grubbing and Stockpiling

Chapter 10 HCC, Soil Erosion Hawaii County X

and Sediment Control DPW

Chapter 20.08, MCC, Soil Maui County DPW X

Erosion and Sedimentation

Control

Chapter 14-13 to 14-16, ROH, | City and County of X

Grading, Soil Erosion and Honolulu

Sediment Control
State Chapter 149A, HRS DOA X X

Hawaii Pesticides Law

Chapter 171, HRS DLNR X X X X X X

Mgt and Disposition of Public

Lands

Chapter 180, HRS local SWCDs X X X X X X

Soil and Water Conservation

Districts

Chapter 342D, HRS DOH X X X X X X

Water Pollution

Chapter 340E, HRS DOH X X X X

Safe Drinking Water

Chapter 342H, HRS DOH X X

Solid Waste Pollution

Chapter 4-66, HAR DOA X X

Pesticides

Chapter 11-21, HAR DOH X X X X

Cross Connection and Back-

Flow Control

Chapter 11-23, HAR DOH X X X X

Underground Injection
Control
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State Chapter 11-26, HAR DOH X
Vector Control
Chapter 11-62, HAR DOH X
Wastewater Systems
Farm*A*Syst Program, Univ. of Hawaii CES X X X X X X
University of Hawaii
Cooperative Extension Svc.
DOH Guidelines for Livestock DOH X
Waste Management (1996)
Plant Nutrient Management Univ. of Hawaii CES X
in Hawaii’s Soils: Approaches
for Tropical and Subtropical
Agriculture (2000)
Federal NRCS’s Hawaii Field Office NRCS X X X X X X

Technical Guides (eFOTG)
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B. Management Measures

A. Erosion and Sediment Control Management Measure

Apply any combination of conservation structural and management practices based on U.S. Department
of Agriculture — Natural Resources Conservation Service standards and specifications to minimize the
delivery of sediment from agricultural lands to surface waters, or

Design and install a combination of management and structural practices to settle the settleable solids
and associated pollutants in runoff delivered from the contributing area for storms of up to and including
a 10-year, 24-hour frequency.

Status of Measure: APPROVED

Applicability: This management measure applies to activities that cause erosion on agricultural land
and on land that is converted from other land uses to agriculture. Agricultural lands include:

* Cropland;

e |rrigated cropland;

® Range and pasture;

e Orchards;

® Permanent hayland;

e Managed forests;

e Specialty crop production; and

e Nursery crop production.

The intent of the management measure is to protect surface and ground water quality. Some
waterbodies, such as farm ponds, have been created to water livestock. Protecting the water quality
of these artificial water storage areas does not have the same priority as protecting natural streams
and waterbodies.

Responsible Agencies and Authorities

The county departments of public works are the lead agencies for implementing this management
measure because they administer the county grading ordinances (Chapter 10, HCC; Chapter 22-7 KCC;
Chapter 20.08 MCC; Chapters 14-13 to 14-16, ROH). The local Soil and Water Conservation Districts
(SWCDs) are also major players because they develop and approve conservation plans which allow
agricultural operations to receive an exemption from the county grading ordinances (Chapter 180,
HRS).

Significant amounts of lands in agriculture are State lands leased to agricultural operators. The
Department of Land and Natural Resources (DLNR) Land Division is responsible for leasing these lands
under Chapter 171, HRS. One of these lease conditions is that the operators work with the local soil
and water conservation districts to develop and implement a conservation plan. Pursuant to Act 90,
SLH 2003, beginning on January 1, 2010, the authority to manage, administer, and exercise control
over any public lands that are designated important agricultural lands pursuant to Section 205-44.5,
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HRS, shall be transferred from DLNR to the State Department of Agriculture (DOA) (Section 171-3(b),
HRS). Several leases have already been approved for transfer, which will occur in phases.

U.S. Department of Agriculture’s Natural Resources Conservation Service (NRCS) usually assists in
developing conservation plans to treat existing and potential resource problems and has funding
available to assist with the installation of best management practices. NRCS primarily develops plans
for operators seeking funding under Federal Farm Bill programs. NRCS’s Hawaii Field Office Technical
Guide (eFOTG) outlines conservation practice standards and specifications for erosion and sediment
control.

The University of Hawaii Cooperative Extension Service (CES) can also provide technical assistance.
One of the publications developed under its Farm*A*Syst program is entitled Minimizing Pollution Risk
from Land Management (HAPPI-Farm 3; December 2000). The four-page publication helps land users
assess how their land management practices can impact the quality of both Hawaii’s groundwater and
surface water bodies. It describes practices to reduce water runoff and erosion, improve soil quality,
and minimize nutrient losses from crop fields.

Hawaii Department of Health (DOH) has regulatory authority over water pollution control (Chapter
342D, HRS).

Management Practices
NRCS’s Hawaii Field Office Technical Guide (eFOTG) contains many standards related to erosion and

sediment control, among them: channel bank vegetation (322); deep tillage (324); conservation cover
(327); conservation crop rotation (328); residue and tillage management (329); contour farming (330);
cover crop (340); critical area planting (342); diversion (362); field border (386); filter strip (393); grade
stabilization structure (410); grassed waterway (412); mulching (484); sediment basin (350);
streambank and shoreline protection (580); strip-cropping (585); terrace (600); water and sediment
control basin (638).
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B. Management Measure for Wastewater and Runoff from Confined Animal Facility

Limit the discharge from the confined animal facility to surface waters by:

(1) Containing both the wastewater and the contaminated runoff from confined animal facilities that
is caused by storms up to and including a 25-year, 24- hour frequency storm event. Storage
structures should be of adequate capacity to allow for proper wastewater utilization and
constructed so they prevent seepage to groundwater; and

(2) Managing stored contaminated runoff and accumulated solids from the facility through an
appropriate waste utilization system.

Status of Measure: APPROVED

Applicability: This management measure applies to all new confined animal facilities regardless of size
and to all existing confined animal facilities that contain the following number of head or more:

Head Animal Units’

Beef Feedlots 50 50
Stables (horses) 100 200
Dairies 20 28
Layers 5,000 50°
165°

Broilers 5,000 50
165

Turkeys 5,000 900
Swine 100 40

except those facilities that are required by Federal regulation 40 CFR 122.23 to apply for and receive
discharge permits. That section applies to “concentrated animal feeding operations,” which are
defined in 40 CFR Part 122, Appendix B. In addition, 40 CFR 122.23(c) provides that the Director of a
National Pollutant Discharge Elimination System (NPDES) discharge permit program may designate any
animal feeding operation as a concentrated animal feeding operation upon determining that it is a
significant contributor of water pollution. This has the effect of subjecting the operation to the NPDES
permit program requirements. If a confined animal facility has a NPDES permit, then it is exempt from
this management measure.

Facilities containing fewer than the number of head listed above are not subject to the requirements of
this management measure.

! Animal unit: A unit of measurement for any animal feeding operation calculated by adding the following numbers: the
number of slaughter and feeder cattle multiplied by 1.0, plus the number of mature dairy cattle multiplied by 1.4, plus the
number of swine weighing over 25 kilograms (approximately 55 pounds) multiplied by 0.4, plus the number of sheep
multiplied by 0.1, plus the number of horses multiplied by 2.0 (40 CFR Part 122, Appendix B).

2 If facility has a liquid manure system, as used in 40 CFR Section 122, Appendix B.

3 If facility has continuous overflow watering, as used in 40 CFR Section 122, Appendix B.
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A confined animal facility is a lot or facility (other than an aquatic animal production facility) where the
following conditions are met:
e Animals (other than aquatic animals) have been, are, or will be stabled or confined and fed or
maintained for a total of 45 days or more in any 12-month period, and
» Crops, vegetation forage growth, or post-harvest residues are not sustained in the normal
growing season over any portion of the lot or facility.

Two or more animal facilities under common ownership are considered, for the purposes of these
guidelines, to be a single animal facility if they adjoin each other or if they use a common area or
system for the disposal of wastes.

Confined animal facilities, as defined above, include areas used to grow or house the animals, areas
used for processing and storage of product, manure and runoff storage areas, and silage storage areas.

Wastewater and runoff from confined animal facilities are to be controlled under this management
measure. Runoff includes any precipitation that comes into contact with any manure, litter, or
bedding. Wastewater is water discharged in the operation of an animal facility as a result of any or all
of the following: animal or poultry watering; washing, cleaning, or flushing pens, barns, manure pits, or
other animal facilities; washing or spray cooling of animals; and dust control.

Responsible Agencies and Authorities
Hawaii Department of Health (DOH) is the lead agency for implementing this management measure

because it implements programs for wastewater management, water pollution control, safe drinking
water, sanitation and solid waste management. DOH uses its Guidelines for Livestock Waste
Management (1996) to require specific best management practices for siting, design, and pollution
prevention for confined animal facilities.

The approval to construct and operate a livestock feeding or processing operation and its waste system
is obtained through a plan review and approval process conducted by DOH under Chapter 11-62, HAR.
Before construction, landowner must submit a site plan, design plan, and pollution prevention plan for
review and approval by DOH. Prior to the introduction of livestock, DOH must conduct a site
inspection of the completed construction and be satisfied that the facilities, waste systems, and
pollution control measures are constructed in accordance with the approved plans and specifications.

Normally, operators of a confined animal facility will work with the local soil and water conservation
district (SWCD) to develop a conservation plan for approval by the district. NRCS usually assists in
developing conservation plans to treat existing and potential resource problems and has funding
available to assist with the installation of best management practices, under the Federal Farm Bill.

The University of Hawaii Cooperative Extension Service (CES) can also provide technical assistance.
One of the publications developed under its Farm*A*Syst program is entitled Minimizing Pollution Risk
from Livestock Operations (HAPPI-Farm 7; December 2000). The four-page publication helps land users
assess how their land management practices can impact the quality of both Hawaii’s groundwater and
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surface water bodies. It describes practices to properly locate livestock, manage and store manure,
maintain livestock facilities, prepare for emergency action, and minimize waste.

Significant amounts of lands in agriculture are State lands leased to agricultural operators. DLNR’s
Land Division is responsible for leasing these lands under Chapter 171, HRS. One of these lease
conditions is that the operators work with the local soil and water conservation districts to develop and
implement a conservation plan. Pursuant to Act 90, SLH 2003, beginning on January 1, 2010, the
authority to manage, administer, and exercise control over any public lands that are designated
important agricultural lands pursuant to section 205-44.5, HRS, shall be transferred from DLNR to the
State Department of Agriculture (DOA) (Section 171-3(b), HRS). Several leases have already been
approved for transfer, which will occur in phases.

Hawaii Department of Health (DOH) has regulatory authority over water pollution control and ensuring
safe drinking water (Chapter 342D, HRS; Chapter 340E, HRS; Chapter 342H, HRS; Chapter 11-11, HAR;
Chapter 11-21, HAR; Chapter 11-23, HAR; Chapter 11-26, HAR).

Management Practices

NRCS’s Hawaii Field Office Technical Guide (eFOTG) contains many standards related to confined
animal facilities, among them: waste storage facility (313); composting facility (317); waste treatment
lagoon (359); waste facility cover (367); roof runoff structure (558); heavy use area protection (561);
amendments for treatment of agricultural waste (591); waste treatment (629); solid/liquid waste
separation facility (632); waste utilization (633); and manure transfer (634).
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C. Nutrient Management Measure

(1)
()

(3)

(4)

(5)
(6)

(7)
(8)

Develop, implement, and periodically update a nutrient management plan to: (1) apply nutrients at rates
necessary to achieve realistic crop yields, (2) improve the timing of nutrient application, and (3) use
agronomic crop production technology to increase nutrient use efficiency. When the source of the
nutrients is other than commercial fertilizer, determine the nutrient value. Determine and credit the
nitrogen contribution of any legume crop. Soil and/or plant tissue testing should be used at a suitable
interval. Nutrient management plans contain the following core components:

Farm and field maps showing acreage, crops, soils, and waterbodies.

Realistic yield expectations for the crop(s) to be grown, based on achievable yields for the crop.

Individual producer constraints and other producer’s yields would be considered in determining

achievable yields.

A summary of the soil condition and nutrient resources available to the producer, which at a

minimum would include:

e An appropriate mix of soil (pH, P, K) and/or plant tissue testing or historic yield response data
for the particular crop;

¢ Nutrient analysis of manure, sludge, mortality compost (birds, pigs, etc.), or effluent (if
applicable);

¢ Nitrogen contribution to the soil from legumes grown in the rotation (if applicable); and

e Other significant nutrient sources (e.g., irrigation water).

An evaluation of field limitations based on environmental hazards or concerns, such as:

e lava tubes, shallow soils over fractured bedrock, and soils with high leaching or runoff
potential,

e Distance to surface water,

¢ Highly erodible soils, and

e Shallow aquifers.

Best available information is used in developing recommendations for the appropriate mix of

nutrient sources and requirements for the crops.

Identification of timing and application methods for nutrients to: provide nutrients at rates

necessary to achieve realistic crop yields; reduce losses to the environment; and avoid

applications as much as possible during periods of leaching or runoff.

Methods and practices used to prevent soil erosion or sediment loss.

Provisions for the proper calibration and operation of nutrient application equipment.

Status of Measure: APPROVED

Applicability: This management measure applies to activities associated with the application of
nutrients, including both manures and commercial fertilizers, to agricultural lands.

Responsible Agencies and Authorities

Normally, operators of a confined animal facility will work with the local soil and water conservation
district (SWCD) to develop a conservation plan for approval by the district. NRCS usually assists in
developing conservation plans to treat existing and potential resource problems and has funding
available to assist with the installation of best management practices, under the Federal Farm Bill.
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The University of Hawaii Cooperative Extension Service (CES) can also provide technical assistance.
Scientists within the University of Hawaii College of Tropical Agriculture and Human Resources
(CTAHR), where the CES resides, developed a document entitled Plant Nutrient Management in
Hawaii’s Soils: Approaches for Tropical and Subtropical Agriculture (J.A. Silva and R.S. Uchida, eds.,
2000, http://www.ctahr.hawaii.edu/acad/PIO/FreePubs/PlantNutrient.asp) for use by extension
agents, NRCS and District personnel, and growers to address issues particular to nutrient management
in Hawaii. The chapters are intended to help farmers and technical personnel understand how soil and
plant tissue analyses are interpreted to diagnose plant nutrition problems, and how soil management
recommendations are developed to prevent or correct those problems. The approach is a scientific
one, based on methods and processes used by faculty of CTAHR.

Another publication developed by CTAHR under its Farm*A*Syst program is entitled Minimizing
Pollution Risk from Nutrient Management (HAPPI-Farm 4; December 2000). The four-page publication
provides information on nutrient management for agricultural activities, and helps land users identify
the level of risk from current practices and develop an action plan to establish practices that reduce
the risks of contamination to surface and ground waters.

Significant amounts of lands in agriculture are State lands leased to agricultural operators. DLNR’s
Land Division is responsible for leasing these lands under Chapter 171, HRS. One of the requirements
of these leases is that the operators work with the local soil and water conservation districts to
develop and implement a conservation plan, as a lease condition. Pursuant to Act 90, SLH 2003,
beginning on January 1, 2010, the authority to manage, administer, and exercise control over any
public lands that are designated important agricultural lands pursuant to section 205-44.5, HRS, shall
be transferred from DLNR to the State Department of Agriculture (DOA) (Section 171-3(b), HRS).
Several leases have already been approved for transfer, which will occur in phases.

Hawaii Department of Health (DOH) has regulatory authority over water pollution control and ensuring
safe drinking water (Chapter 342D, HRS; Chapter 340E, HRS; Chapter 342H, HRS; Chapter 11-21, HAR;
Chapter 11-23, HAR).

Management Practices

NRCS’s Hawaii Field Office Technical Guide (eFOTG) contains a standard related to nutrient
management (590), intended to help operators manage the amount, source, placement, form and
timing of the application of plant nutrients and soil amendments.

Plant Nutrient Management in Hawaii’s Soils: Approaches for Tropical and Subtropical Agriculture
(2000) also describes best management practices that can be used to assure proper management of
nutrients.
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D. Pesticide Management Measure

To eliminate the unnecessary release of pesticides into the environment and to reduce contamination of
surface water and ground water from pesticides:
(1) Use integrated pest management strategies where available that minimize chemical uses for pest
control.
(2) Manage pesticides efficiently by:
(a) calibrating equipment;
(b) using appropriate pesticides for given situation and environment;
(c) using alternative methods of pest control; and
(d) minimizing the movement of pest control agents from target area.
(3) Use anti-backflow devices on hoses used for filling tank mixtures.
(4) Enhance degradation or retention by increasing organic matter content in the soil or
manipulating soil pH.

Status of Measure: APPROVED

Applicability: This management measure applies to activities associated with the application of
pesticides to agricultural lands.

Responsible Agencies and Authorities

Under the authority of Chapter 149A, HRS, Department of Agriculture (DOA), Pesticides Branch, is the
lead agency for implementing those measures that relate to regulating pesticides. Chapter 4-66, HAR,
administered by DOA, relates to the registration, licensing, certification, recordkeeping, usage, and
other activities related to the safe and effective use of pesticides. It requires that those who apply or
directly supervise others who apply restricted use pesticides be certified. Certification requires some
understanding of the environmental concerns of using pesticides. This requirement is implemented
under the CES/DOA Pesticide Applicator Program. Certification is not required for those using
pesticides that are not classified as “restricted use.”

The local soil and water conservation district (SWCD) normally works with an agricultural landowner to
develop a conservation plan for approval by the district. An approved conservation plan enables the
landowner to be exempted from the county grading ordinances for any earthmoving activities. NRCS
usually assists in developing conservation plans to treat existing and potential resource problems and
has funding available to assist with the installation of best management practices, under the Federal
Farm Bill. NRCS’s Hawaii Field Office Technical Guide (eFOTG) outlines conservation practice standards
for pest management.

Significant amounts of lands in agriculture are State lands leased to agricultural operators. DLNR’s
Land Division is responsible for leasing these lands under Chapter 171, HRS. One of these lease
conditions is that the operators work with the local soil and water conservation districts to develop and
implement a conservation plan. Pursuant to Act 90, SLH 2003, beginning on January 1, 2010, the
authority to manage, administer, and exercise control over any public lands that are designated
important agricultural lands pursuant to section 205-44.5, HRS, shall be transferred from DLNR to the
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State Department of Agriculture (DOA) (Section 171-3(b), HRS). Several leases have already been
approved for transfer, which will occur in phases.

The University of Hawaii Cooperative Extension Service (CES) can also provide technical assistance.
One of the publications developed under its Farm*A*Syst program is entitled Minimizing Pollution Risk
from Pest Management (HAPPI-Farm 15; December 2000). The six-page publication provides
information on pest management planning and proper pesticide use, and promotes the use of
integrated pest management. It helps land users assess the water pollution risks from their activities
and develop action plans to establish practices that reduce pollution risks.

Hawaii Department of Health (DOH) has regulatory authority over water pollution control and ensuring
safe drinking water (Chapter 342D, HRS; Chapter 340E, HRS; Chapter 11-21, HAR; Chapter 11-23, HAR).

Management Practices

NRCS’s Hawaii Field Office Technical Guide (eFOTG) contains several standards related to pesticides,
including pest management (595). This standard outlines practices to utilize environmentally-sensitive
prevention, avoidance, monitoring and suppression strategies to manage weeds, insects, diseases,
animals and other organisms (including invasive and non-invasive species) that directly or indirectly
cause damage or annoyance.

E. Grazing Management Measure

Protect range, pasture and other grazing lands:
(1) By implementing one or more of the following to protect sensitive areas (such as streambanks,
wetlands, estuaries, ponds, lake shores, near coastal waters/ shorelines, and riparian zones):

(a) Exclude livestock,

(b) Provide stream crossings or hardened watering access for drinking,

(c) Provide alternative drinking water locations,

(d) Locate salt and additional shade, if needed, away from sensitive areas, or

(e) Use improved grazing management (e.g., herding) to reduce the physical disturbance and
reduce direct loading of animal waste and sediment caused by livestock; and

(2) By achieving either of the following on all range, pasture, and other grazing lands not addressed
under (1):

(a) Implement range and pasture conservation and management practices that apply the
progressive planning approach of USDA-NRCS following the standards and specifications
contained in the FOTG that achieve an acceptable level of treatment to reduce erosion,
and/or

(b) Maintain range, pasture, and other grazing lands in accordance with activity plans
established by the Division of Land Management of DLNR, federal agencies managing
grazing land, or other designated land management agencies.

Status of Measure: APPROVED
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Applicability: The management measure applies to activities on range, irrigated and non-irrigated
pasture, and other grazing lands used by domestic livestock. Range is those lands on which the native
vegetation (climax or natural potential plant community) is predominantly grasses, grasslike plants,
forbs, or shrubs suitable for grazing or browsing use. Range includes natural grassland, savannas,
many wetlands, some deserts, tundra, and certain forb and shrub communities. Pastures are those
lands that are primarily used for the production of adapted, domesticated forage plants for livestock.
Other grazing lands include woodlands, native pastures, and croplands producing forages.

The major differences between range and pasture are the kind of vegetation and level of management
that each land area receives. In most cases, range supports native vegetation that is extensively
managed through the control of livestock rather than by agronomy practices, such as fertilization,
mowing, irrigation, etc. Range also includes areas that have been seeded with introduced species, but
which are extensively managed like native range. Pastures are represented by those lands that have
been seeded, usually with introduced species or in some cases with native plants, and which are
intensively managed using agronomy practices and control of livestock.

The intent of the management measure is to protect surface and ground water quality. Some
waterbodies, such as farm ponds, have been created to water livestock. Protecting the water quality
of these artificial water storage areas does not have the same priority as protecting natural streams
and waterbodies.

Responsible Agencies and Authorities
Normally, agricultural operators will work with the local soil and water conservation district (SWCD) to

develop a conservation plan for approval by the district. NRCS usually assists in developing
conservation plans to treat existing and potential resource problems and has funding available to assist
with the installation of best management practices, under the Federal Farm Bill. NRCS’s Hawaii Field
Office Technical Guide (eFOTG) outlines conservation practice standards and specifications for grazing
management.

Significant amounts of lands in agriculture are State lands leased to agricultural operators. DLNR’s
Land Division is responsible for leasing these lands under Chapter 171, HRS. One of the requirements
of these leases is that the operators work with the local soil and water conservation districts to
develop and implement a conservation plan, as a lease condition. Pursuant to Act 90, SLH 2003,
beginning on January 1, 2010, the authority to manage, administer, and exercise control over any
public lands that are designated important agricultural lands pursuant to section 205-44.5, HRS, shall
be transferred from DLNR to the State Department of Agriculture (DOA) (Section 171-3(b), HRS).
Several leases have already been approved for transfer, which will occur in phases.

The University of Hawaii Cooperative Extension Service (CES) can also provide technical assistance. A
couple of the publications developed under its Farm*A*Syst program are entitled Minimizing Pollution
Risk from Pasture Management (HAPPI-Farm 8; December 2000) and Minimizing Pollution Risk from
Livestock Operations (HAPPI-Farm 7; December 2000). These publications provide information on how
land users can reduce the risk of nonpoint source pollution from pastures and livestock.
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Hawaii Department of Health (DOH) has regulatory authority over water pollution control (Chapter
342D, HRS).

Management Practices
Of particular interest to the implementation of this management measure is NRCS’s standard and

specifications for Prescribed Grazing (528). This specification provides guidance for developing a
grazing plan that conforms to all applicable federal, state, and local laws. It seeks measures to avoid
adverse effects to endangered, threatened, and candidate species and their habitats; and identifies
periods of grazing, resting, and other treatment activities for each management unit. It also
recommends developing a (1) contingency plan that details potential problems (e.g., severe drought,
flooding, wildfire) and serves as a guide for adjusting the grazing prescription to ensure resource
management and economic feasibility without resource degradation and (2) monitoring plan with
appropriate records to assess whether the grazing strategy is meeting objectives.
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F. Irriﬁation Water ManaEement Measure

To reduce nonpoint source pollution of surface waters caused by irrigation:

(1) Operate the irrigation system so that the timing and amount of irrigation water applied match
crop water needs. This will require, as a minimum: (a) the measurement of soil-water depletion
volume and the volume of irrigation water applied; (b) uniform application of water; and (c)
application rate which does not exceed infiltration rate in the field.

(2) When chemigation is used, include backflow preventers for wells, minimize the harmful amounts
of chemigated waters that discharge from the edge of the field, and control deep percolation. In
cases wWhere chemigation is performed with furrow irrigation systems, a tailwater management
system may be needed.

The following limitations and special conditions apply:

(1) In some locations, irrigation return flows are subject to other water rights or are required to
maintain stream flow. In these special cases, on-site reuse could be precluded and would not be
considered part of the management measure for such locations.

(2) By increasing the water use efficiency, the discharge volume from the system will usually be
reduced. While the total pollutant load may be reduced somewhat, there is the potential for an
increase in the concentration of pollutants in the discharge. In these special cases, where living
resources or human health may be adversely affected and where other management measures
(nutrients and pesticides) do not reduce concentrations in the discharge, increasing water use
efficiency would not be considered part of the management measure.

(3) The time interval between the order for and the delivery of irrigation water to the farm may limit
the irrigator’s ability to achieve the maximum on-farm application efficiencies that are otherwise
possible.

(4) In some locations, leaching is necessary to control salt in the soil profile. Leaching for salt control
should be limited to the leaching requirement for the root zone.

(5) Where leakage from delivery systems or return flows supports wetlands or wildlife refuges, it
may be preferable to modify the system to achieve a high level of efficiency and then divert the
“saved water” to the wetland or wildlife refuge. This will improve the quality of water delivered
to wetlands or wildlife refuges by preventing the introduction of pollutants from irrigated lands
to such diverted water.

(6) In some locations, sprinkler irrigation is used for crop cooling or other benefits (e.g., watercress).
In these special cases, applications should be limited to the amount necessary for crop
protection, and applied water should not contribute to erosion or pollution.

Status of Measure: APPROVED

Applicability: This management measure applies to activities on irrigated lands, including agricultural
crop and pasture land (except for isolated fields of less than 10 acres in size that are not contiguous to
other irrigated lands); orchard land; specialty cropland; and nursery cropland. Those land users
already practicing effective irrigation management in conformity with the irrigation water
management measure may not need to purchase additional devices to measure soil-water depletion or
the volume of irrigation water applied, and may not need to expend additional labor resources to
manage the irrigation system.
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Responsible Agencies and Authorities
Hawaii Department of Health (DOH) is the lead agency for implementing this management measure

because it implements programs for water pollution control and safe drinking water. Chapter 11-21,
HAR, Cross-Connection and Back-Flow Control, administered by DOH, requires that a reduced pressure
principal back-flow preventer or air gap separation be installed as part of any piping network in which
fertilizers, pesticides and other chemicals or toxic contaminants are injected or siphoned into the
irrigation system (§11-21-7(a)(4), HAR).

The local soil and water conservation district (SWCD) normally works with an agricultural landowner to
develop a conservation plan for approval by the district. An approved conservation plan enables the
landowner to be exempted from the county grading ordinances for any earthmoving activities. NRCS
usually assists in developing conservation plans to treat existing and potential resource problems and
has funding available to assist with the installation of best management practices, under the Federal
Farm Bill. NRCS’s Hawaii Field Office Technical Guide (eFOTG) outlines conservation practice standards
for irrigation.

Significant amounts of lands in agriculture are State lands leased to agricultural operators. DLNR’s
Land Division is responsible for leasing these lands under Chapter 171, HRS. One of the requirements
of these leases is that the operators work with the local soil and water conservation districts to
develop and implement a conservation plan, as a lease condition. Pursuant to Act 90, SLH 2003,
beginning on January 1, 2010, the authority to manage, administer, and exercise control over any
public lands that are designated important agricultural lands pursuant to section 205-44.5, HRS, shall
be transferred from DLNR to the State Department of Agriculture (DOA) (Section 171-3(b), HRS).
Several leases have already been approved for transfer, which will occur in phases.

The University of Hawaii Cooperative Extension Service (CES) can also provide technical assistance.
One of the publications developed under its Farm*A*Syst program is entitled Minimizing Pollution Risk
from Irrigation Management (HAPPI-Farm 6; December 2000). The four-page publication helps land
users assess the water pollution risks associated with their irrigation practices and develop action plans
to reduce those risks.

Hawaii Department of Health (DOH) has regulatory authority over water pollution control (Chapter
342D, HRS; Chapter 340E, HRS; Chapter 11-23, HAR).

Management Practices

NRCS’s Hawaii Field Office Technical Guide (eFOTG) contains many standards related to irrigation water
management, among them: irrigation water conveyance, high pressure (430DD); irrigation water
conveyance, low pressure (430EE); irrigation water conveyance, steel pipeline (430FF); irrigation
storage reservoir (436); irrigation system, micro-irrigation (441); irrigation system, sprinkler (442);
irrigation system, surface and subsurface (443); irrigation water management (449); irrigation land
leveling (464); irrigation regulating reservoirs (552); spring development (574); structure for water
control (587); and water harvesting catchment (636).
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A. Introduction

There are ten management measures that apply to forestry, all of which have been approved by NOAA
and EPA. These management measures address the management of polluted runoff from all types of
forestry operations in Hawaii.

The following table provides a summary of authorities that apply to the forestry management
measures. A written description of the specific authorities and implementation tools are provided
under each management measure in Section B. Appendix A contains tables providing the relevant
language for each regulatory and non-regulatory mechanism for each management measure.

The documentation of the implementation of the management measures is critical if associations are
to be drawn between the coastal nonpoint pollution control program implementation and water
guality improvements. Indicators for tracking management measure implementation are identified
below. Specific precautions will be taken to ensure that sensitive data, such as specific names and
locations of practices, is maintained in full confidence. If detailed information is required due to
violation of water quality standards, this information may be acquired by formal request in accordance
with the Freedom of Information Act.

Indicators for Tracking Implementation

SWCDs/NRCS number of conservation plans related to forestry operations approved annually by
SWCD, with acreage covered; BMPs for forestry operations; results of periodic
inspections to ensure both technical specifications and maintenance standards
have been met

DLNR number of conservation plans approved annually for Conservation District Use
Permits for forestry operations, and under the Forest Stewardship and Tree Farms
programs, with acreage covered; BMPs for forestry operations; results of periodic
inspections to ensure both technical specifications and maintenance standards
have been met

DOH number of water quality violations that were caused by runoff from forestry
operations

Hawaii’s forestry program is a voluntary, incentive-driven program which uses a manual of forestry
best management practices (BMPs). Forestry generally occurs on agricultural lands and conservation
lands designed for commercial forest use.

All commercial forestry activities conducted on public (State) leased lands or undertaken on private
lands as part of a cooperative Forest Stewardship project or Tree Farm plan must implement relevant
BMPs contained in Best Management Practices for Maintaining Water Quality in Hawaii (June 1998).
The manual was adopted by the Board of Land and Natural Resources (BLNR) at its October 10, 1997
meeting. The manual addresses the (g) guidance management measures and encourages
implementation of appropriate best management practices.
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While forestry operations are allowed within the “Resource” subzone of the State Conservation
District, they are required to have a Conservation District Use Permit (CDUP) under Chapter 13-5, HAR,
and implement an approved management plan. Forestry-related management activities (e.g., salvage
logging) on State forest reserve lands also require a permit.

A significant portion of potential forestry operations in Hawaii will likely occur on private lands within
the Agricultural District, which are outside the purview of DLNR. However, forestry activities involving
earth movement would require a County grading and grubbing permit unless otherwise exempted
from these requirements. In most cases, the landowner agrees to work with the local soil and water
conservation district (SWCD) to develop and implement an approved conservation plan in order to be
exempted from the requirements of the respective county grading ordinances.

Hawaii Forest Stewardship Program

Hawaii’s Forest Stewardship Program (FSP) was established under Chapter 195F, HRS, and is
administered by DLNR’s Department of Forestry and Wildlife (DOFAW) under Chapter 13-109, HAR. It
provides technical and financial assistance to owners of non-industrial private forest land. To be
eligible for the program, applicants must own or lease at least 5 contiguous acres of forested or
formerly forest land and intend to actively manage the land to enhance forest resource values for both
private and public benefit. The State will provide cost-share assistance to land manager to develop
and/or implement a management plan under contract agreement. Environmental assessments are
required if the management plan includes the establishment of timber with the intent of eventual
harvesting or the construction of fences. Grant management objectives eligible for cost-share
assistance are: forest stewardship management plan development; growth and management of forests
for non-industrial timber and other forest products; native species restoration; agroforestry (the
forestry component only); windbreaks (to protect forestry project areas); watershed, riparian, and/or
wetland protection and improvement; forest recreation enhancement; native wildlife habitat
enhancement; and native forest conservation. A Forest Stewardship Handbook (DLNR 2007) describes
the program and project proposal and forest stewardship management plan formats. The program
contains a penalty payback provision to be applied in the event that a landowner terminates any
approved practice required under the forest stewardship management plan.

Tree Farm Plans

Chapter 186, HRS, “Tree Farms” provides a designation for lands engaged in sustained production of
forest products in quantities sufficient to establish a business. Eligible lands are private or leased (20
years or more) lands within the agricultural district or on degraded forest and pasture lands within the
permitted State conservation district subzone designated for forest use. DLNR administered the
program under Chapter 13-106, HAR, “Rules for Establishing Tree Farms.” Under these rules, land
owners agree to manage land in accordance with a forest management plan approved by DLNR, which
addresses the establishment, maintenance, and harvest of forest products in a sustained manner while
exercising sound conservation prescriptions, in exchange for designation as a Tree Farm property. The
statute also provides a “right to harvest” as an incentive. As an additional incentive, when a forestry
operation has received approval of its management plan, it can petition the respective county to
qualify for the lower property tax rate for tree farms. Failure to comply with the management plan
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and agreement with DLNR can result in the cancellation of the Tree Farm designation, which can have
negative tax consequences.

Education and Outreach

Hawaii’s Pollution Prevention Information Project (HAPPI) has been developed by the Water Quality
program of the University of Hawaii Cooperative Extension Service (CES) to make the Farm*A*Syst and
Home*A*Syst materials effective and useful in Hawaii. It is an assessment and educational tool that
addresses specific pollution risks in Hawaii. The materials consist of fact sheets and worksheets. Their
development was funded by CWA 319(h) funds through DOH’s Polluted Runoff Control Program.

One of the publications developed under the HAPPI program is entitled Minimizing Pollution Risk from
Forest and Streamside Areas Management (HAPPI-Farm 10; December 2000). The four-page
publication is a combination of factual materials and suggestions, risk assessment table, and action
plan table to be completed after the self-assessment is done. The text covers both forests and riparian
areas and is intended for “owners and managers of properties with tree farms, forests, or large riparian
areas of 1/2 acre or more.” It points out that sediment is the most important NPS pollutant derived
from these areas, advocates development of an operation-specific management plan, and refers to the
BMP manual developed by DLNR.

CES also has a forestry extension specialist based out of the University of Hawaii at Hilo since 1998.
The forestry extension program has been focusing on planting and growing activities, not on
harvesting, since few local landowners are at the harvest stage yet.
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Local Chapter 22-7, KCC, Grading, Kauai X X X
Grubbing and Stockpiling County DPW
Chapter 10 HCC, Soil Erosion Hawaii X X X
and Sediment Control County DPW
Chapter 20.08, MCC, Soil Maui X X X
Erosion and Sedimentation County DPW
Control
Chapter 14-13 to 14-16, ROH, City and X X X
Grading, Soil Erosion and County of
Sediment Control Honolulu
State Chapter 149A, HRS DOA X
Hawaii Pesticides Law
Chapter 171, HRS DLNR X X X
Mgt and Disposition of Public
Lands
Chapter 174C, HRS DLNR X X X X X X X X
Hawaii Water Code
Chapter 180, HRS local SWCDs X X X X X X X X X X
Soil and Water Conservation
Districts
Chapter 183, HRS DLNR X X X X X X X X X X
Forest Reserves, Water
Development, Zoning
Chapter 183C, HRS DLNR X X X X X X X X X X
Conservation District
Chapter 185, HRS DLNR X
Land Fire Protection Law
Chapter 186, HRS DLNR X X X X X X X X X X
Tree Farms
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Chapter 340E, HRS DOH X
Safe Drinking Water
Chapter 342H, HRS DOH X
Solid Waste Pollution
Chapter 342J, HRS DOH X
Hazardous Waste
Chapter 4-66, HAR DOA X
Pesticides
Chapter 11-21, HAR DOH X
Cross Connection and Back-Flow
Control
Chapter 11-60.1, HAR DOH X
Air Pollution Control
Chapter 13-5, HAR DLNR X X X X X X X X X X
Conservation Districts
Chapter 13-104, HAR DLNR X X X X X X X X X X
Regulating Activities within
Forest Reserves
Chapter 13-106, HAR DLNR X X X X X X X X X X
Rules for Establishing Tree
Farms
Chapter 13-109, HAR DLNR X X X X X X X X X X
Rules for Establishing Forest
Stewardship
Chapter 13-169, HAR DLNR X X X X X X X X
Protection of Instream Uses of
Water
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B. Management Measures

A. Preharvest Planning Management Measure

Perform advance planning for forest harvesting that includes the following elements, where appropriate:

(1) Identify the area to be harvested including location of waterbodies and sensitive areas such
as wetlands, threatened or endangered aquatic species habitats, or high erosion hazard areas
(landslide-prone areas) within the harvest unit.

(2) Time the activity for the season or moisture conditions when the least impact occurs.

(3) Consider potential water quality impacts and erosion and sedimentation control in the
selection of silvicultural and regeneration systems, especially for harvesting and site
preparation.

(4)Reduce the risk of occurrence of landslides and severe erosion by identifying high erosion-
hazard areas and avoiding harvesting in such areas, to the extent practicable.

(5) Consider additional contributions from harvesting or roads to any known existing water
quality impairments or problems in watersheds of concern.

Perform advance planning for forest road systems that includes the following elements, where
appropriate:
(1) Locate and design road systems to minimize, to the extent practicable, potential sediment
generation and delivery to surface waters. Key components are:
¢ locate roads, landings, and skid trails to avoid, to the extent practicable, steep grades and
steep hillslope areas, and to decrease the number of stream crossings;
e avoid, to the extent practicable, locating new roads and landings in Streamside Management
Zones (SMZs); and
¢ determine road usage and select the appropriate road standard.
(2) Locate and design temporary and permanent stream crossings to prevent failure and control
impacts from the road system. Key components are:
e size and site crossing structures to prevent failure;
o for fish-bearing streams, design crossings to facilitate fish passage.
(3) Ensure that the design of road prism and the road surface drainage are appropriate to the
terrain and that road surface design is consistent with the road drainage structures.
(4) Use suitable materials to surface roads planned for all-weather use to support truck traffic.
(5) Design road systems to avoid high erosion or landslide hazard areas. Identify these areas and
consult a qualified specialist for design of any roads that must be constructed through these
areas.

Each State should develop a process (or utilize an existing process) that ensures that the management
measures in this chapter are implemented. Such a process should include appropriate notification,
compliance audits, or other mechanisms for forestry activities with the potential for significant adverse
nonpoint source effects based on the type and size of operation and the presence of stream crossings or
SMZs.

Status of Measure: APPROVED

Applicability: This management measures pertains to lands where silvicultural or forestry operations
are planned or conducted. The planning process components of this management measure apply to
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commercial harvesting on areas greater than 5 acres and any associated road system construction or
reconstruction conducted as part of normal silvicultural activities. The component for ensuring
implementation of this management measure applies to harvesting and road construction activities
that are determined to be of a sufficient size to potentially impact the receiving water or that involve
SMZs or stream crossings. This measure does not apply to harvesting conducted for pre-commercial
thinning or noncommercial firewood cutting.

Responsible Agencies and Authorities

Hawaii Department of Land and Natural Resources (DLNR) is the primary agency responsible for this
management measure, because it is responsible for leasing public lands that would be used for forestry
activities, for permitting forestry activities within the Conservation District, and for overseeing the
Forest Stewardship and Tree Farm programs on both public and private lands.

Forestry activity may also take place on private land within the Agricultural District. In this case, the
local soil and water conservation district normally works with the landowner to develop a conservation
plan for the land use activity for approval by the district directors. An approved conservation plan to
address soil and water conservation issues associated with the operation enables the landowner to be
exempted from the county grading ordinances for any earthmoving activities.

Management Practices

The Best Management Practices for Maintaining Water Quality in Hawaii (June 1998), which was
adopted by the BLNR for implementation through its relevant programs and permit processes, contains
the following specific language about pre-harvest planning:

“An effective pre-harvest plan will take into consideration all aspects of the timber harvest which may
lead to water quality degradation and plan for the implementation of BMPs which will minimize or avoid
the adverse effects of the operation. The objective of pre-harvest planning from the perspective of non-
point source pollution is to determine which BMPs are necessary to protect water quality and how those
BMPs will be implemented. The following is recommended:

(1) A pre-harvest plan should include the following information:

A. Physical and administrative description

e Property boundaries & administrative boundaries (zoning, etc.)
e Topography

e Location of streams and drainages

e Location of SMZs and buffer strips

e Forest types

e Soil types

e Areas of ecological and/or archaeological concerns

vs]

. Management Activities
Design and construction techniques for all new roads, skid trails, and landings or modification
of existing roads, skid trails and landings.

e Felling and bucking techniques

¢ Yarding systems and layout
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e Planned stream crossings

e Disposal of waste materials (machine lubricants)
e Post-harvest site preparation

e Reforestation activities

(2) The use of topographic maps, road maps, aerial photos, forest type maps, and soil surveys in
combination with field reconnaissance is essential to determine site conditions and plan operations.

(3) Field reconnaissance with a trained forester or one who is knowledgeable about the specific area is
highly recommended.

(4) Preliminary planning should consider the maintenance of existing drainage patterns and the location
of environmentally sensitive areas such as streams, wet areas, and high erosion hazard areas.

(5) The design of roads, skid trails, and landings shall be integrated to minimize their impact.

(6) The grade of logging roads and skid trails should be less than 10% when possible, with 3-5% being the
norm. Long, straight, unbroken grades are to be avoided. Adequate surface drainage shall be provided.

(7) Time the harvesting activity for the season or moisture conditions when the least impact occurs.
(8) A final pre-harvest site review shall be conducted by management so that road alignments and other

considerations can be visually checked prior to road construction. The reconnaissance plan shall be
modified as necessary to make desirable adjustments based on the final site review.”

The BMP manual also includes the following language specifically about the planning, design and
location of access roads within forestry operations:

“A well planned access system is a sound method of reducing erosion and sedimentation in areas
requiring frequent or temporary access. Proper location and construction of roads will provide for
safety, longer operating periods, lower maintenance and operating costs, and minimal impacts to water
quality. The value of the resource served and site characteristics will influence the choice of road
construction standards and maintenance activities. The following practices are recommended:

(1) Use a design to minimize damage to soil and water quality.

(2) Roads should be designed no wider than necessary to accommodate the immediate anticipated use.
(3) Design cut and fill slopes to minimize mass soil movement.

(4) Provide culverts, dips, water bars, and cross drainages to minimize road bed erosion.

(5) Design bridge and culvert installations using stream flow data, with a margin of safety proportional
to the importance of the road and the protected resources.

(6) Provide drainage where surface and groundwater cause slope instability.
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(7) Avoid diverting water from natural drainage ways. Dips, water bars, and cross drainage culverts
should be placed above stream crossings so that water can be filtered through vegetative buffers before
entering streams.

(8) Locate roads to fit the topography and minimize alterations to the natural features.

(9) Avoid marshes and wetlands.

(10) Minimize the number of stream crossings.

(11) Cross streams at right angles to the stream channel.

(12) A road may not be located in a Streamside Management Zone (SMZ) except where access is needed

to a water crossing, or where there is no feasible alternative. A road in any SMZ must be designed and
located to minimize adverse effects on fish habitat and water quality.”

B. Streamside Management Zones (SMZs)

Establish and maintain a streamside management zone along surface waters, which is sufficiently wide
and which includes a sufficient number of canopy species to buffer against detrimental changes in the
temperature regime of the waterbody, to provide bank stability, and to withstand wind damage.
Manage the SMZ in such a way as to protect against soil disturbance in the SMZ and delivery to the
stream of sediments and nutrients generated by forestry activities, including harvesting. Manage the
SMZ canopy species to provide a sustainable source of large woody debris needed for instream channel
structure and aquatic species habitat.

Status of Measure: APPROVED

Applicability: This management measure pertains to lands where silvicultural or forestry operations
are planned or conducted. It applies to surface waters bordering or within the area of operation.
SMZs should be established for perennial waterbodies as well as for intermittent streams that are
flowing during the time of operation. Manmade structures that may function as streams and other
natural waterbodies, such as livestock ponds, swales, and water distribution systems (i.e., irrigation),
are not considered perennial waterbodies or streams.

Responsible Agencies and Authorities

DLNR is the primary agency responsible for this management measure, because it is responsible for
leasing public lands that would be used for forestry activities, for permitting forestry activities within
the Conservation District, for overseeing the Forest Stewardship and Tree Farm programs on both
public and private lands, and for administering the Stream Channel Alteration Permit (SCAP) under the
Commission on Water Resources Management.

Forestry activity may also take place on private land within the Agricultural District. In this case, the
local soil and water conservation district normally works with the landowner to develop a conservation
plan for the land use activity for approval by the district directors. An approved conservation plan to
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address soil and water conservation issues associated with the operation enables the landowner to be
exempted from the county grading ordinances for any earthmoving activities.

Management Practices

The Best Management Practices for Maintaining Water Quality in Hawaii (June 1998), which was
adopted by the BLNR for implementation through its relevant programs and permit processes, contains
the following specific language about streamside management zones (SMZs):

“SMZs should be maintained along all perennial streams or where forest disturbances occur and surface
runoff will carry sediment loads. SMZs should be maintained around streams, ponds, perennial flowing
natural springs, and all springs and reservoirs serving as domestic water supplies. The following best
management practices are recommended:

(1) The width of SMZs should be determined depending on the following conditions: slope of land
adjacent to stream, soil erodibility, precipitation, knowledge of particular area, sensitivity of stream, etc.
These factors can be obtained from soil maps, on-the-ground evaluation and measurements, weather
data, etc.

(2) SMZs should be designed on a case-by-case basis. Most important is that SMZs be consistent with
stream characteristics and wide enough to protect water quality.

Soil Type Percent Slope SMZ Width (each side)
Slightly erodible 0-5% 35 ft.
Slightly erodible 5-20% 35-50 ft.
Slightly erodible 20%+ 50-160 ft.
Erodible 0-5% 35-50 ft.
Erodible 5-20 % 80 ft. minimum
Erodible 20%+ 160" minimum

Table 1. Recommended Widths for Streamside Management Zone
[NOTE: Please contact your local Natural Resources Conservation Service office to determine the
erodibility factor of the soil before determining the proper width of the SMZ.]

(3) On relatively flat terrain (0-5%) on slightly erodible soils, the width of an SMZ should be at least 35
feet wide on each side of a stream.

(4) On relative flat terrain (0-5%) on erodible soils, the SMZ width should range between 35 to 50 feet
on each side of a stream.

(5) On slightly erodible soils with slopes ranging between 5 and 20 percent, the SMZ width should range
between 35 to 50 feet wide on each side of a stream.

(6) On erodible soils with slopes ranging between 5 and 20 percent, the SMZ width should range
between 50 to 160 feet on each side of a stream.
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(7) On slightly erodible soils with slopes exceeding 20 percent, the SMZ width should be at least 80 feet
on each side of a stream.

(8) On erodible soils with slopes exceeding 20 percent, the SMZ width should be a minimum of 160 feet
on each side of a stream.

(9) Partial harvesting is acceptable. A minimum of 50% of the original crown cover or 50 square feet of
basal area per acre, evenly distributed, should be retained in the SMZ. This may be adjusted to meet on-
site conditions.

(10) Clearcutting is always prohibited within the SMZ.

(11) Designate SMZs to provide stream shading, soil stabilization, sediment and water filtering effects,
and wildlife habitat.

(12) Strive to protect the forest floor and understory vegetation from unnecessary damage. Do not
remove (harvest) trees from banks, beds or slopes if it will destabilize the soil. Trees on the south and
west banks provide the most critical shading of water.

(13) Access roads should cross perennial or intermittent streams at or near a right angle.
(14) Drainage structures such as ditches, cross drain culverts, water bars, rolling dips, and broad-based
dips should be used on all roads prior to their entrance into an SMZ to intercept and properly discharge

runoff waters.

(15) SMZs may be desirable on intermittent streams for large drainage areas where wildlife is a major
landowner concern or for other reasons.”
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C. Road Construction‘Reconstruction Management Measure

(1) Follow preharvest planning (as described under Management Measure A) when constructing or
reconstructing the roadway.

(2) Follow designs planned under Management Measure A for road surfacing and shaping.

(3) Install road drainage structures according to designs planned under Management Measure A and
regional storm return period and installation specifications. Match these drainage structures with
terrain features and with road surface and prism designs.

(4) Guard against the production of sediment when installing stream crossings.

(5) Protect surface waters from slash and debris material from roadway clearing.

(6) Use straw bales, silt fences, mulching, or other favorable practices on disturbed soils on unstable
cuts, fills, etc.

(7) Avoid constructing new roads in SMZs, to the extent practicable.

Status of Measure: APPROVED

Applicability: This management measure pertains to lands where silvicultural or forestry operations
are planned or conducted. It applies to road construction/ reconstruction operations for silvicultural
purposes, including:
e (learing phase - clearing to remove trees and woody vegetation from road right-of-way;
e Pioneering phase - excavating and filling the slope to establish road centerline and approximate
grade;
e (Construction phase - final grade and road prism construction and bridge, culvert, and road
drainage installation; and
e Surfacing phase - placement and compaction of roadbed, road fill compaction, and surface
placement and compaction (if applicable).

Responsible Agencies and Authorities

DLNR is the primary agency responsible for this management measure, because it is responsible for
leasing public lands that would be used for forestry activities, for permitting forestry activities within
the Conservation District, for overseeing the Forest Stewardship and Tree Farm programs on both
public and private lands, and for administering the Stream Channel Alteration Permit under the
Commission on Water Resources Management.

Forestry activity may also take place on private land within the Agricultural District. In this case, the
local SWCD normally works with the landowner to develop a conservation plan for the land use activity
for approval by the district directors. An approved conservation plan to address soil and water
conservation issues associated with the operation enables the landowner to be exempted from the
county grading ordinances for any earthmoving activities.

Management Practices
The Best Management Practices for Maintaining Water Quality in Hawaii (June 1998), which was

adopted by the BLNR for implementation through its relevant programs and permit processes, contains
the following specific language about road construction/reconstruction:
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“Once the road's location and design is staked out, road construction begins. Timber is out, logs and
vegetation are removed and piled along the lower side of the right-of-way.

Most forest roads are built by excavating a road surface. Road design and layout on-the-ground show
machine operators the proper cut slopes and indicate cut slope steepness. The bulldozer starts at the
top of the cut slope, excavating and sidecasting material until the desired road grade and width is
obtained. Material from cuts is often pushed in front of the blade to areas where fill is needed. Road fill
is used to cover culverts and build up flat areas. Since fill must support traffic, it needs to be spread and
compacted in layers to develop strength. The following practices are recommended:

(1) Construct roads when moisture and soil conditions are not likely to result in excessive erosion or soil
movement.

(2) The boundaries of all SMZs shall be defined on the ground prior to the beginning of any earth-moving
activity.

(3) Construct a road sufficient to carry the anticipated traffic load with reasonable safety and with
minimum environmental impact.

(4) When using existing roads, reconstruct only to the extent necessary to provide adequate drainage
and safety.

(5) Avoid construction during wet periods, when possible, to minimize unnecessary soil disturbance and
compaction.

(6) Road grades should be kept at less than 10%, except where terrain requires short, steep grades.

(7) Minimize the number of stream crossings. Stream crossing construction should minimize disturbance
of the area in which the crossing is being constructed.

(8) As slope increases, additional diversion ditches should be constructed to reduce the damages caused
by soil erosion; ditches, adequate culverts, cross drains, etc., should be installed concurrent with
construction.

(9) To control erosion, cut and fill slopes should conform to a design appropriate for the particular soil
type and topography.

(10) Stumps, logs, and slash should be disposed of outside of the road prism; in no cases should they be
covered with fill material and incorporated into road beds.

(11) Stabilize the side banks of a road during construction to aid in the control of erosion and road
deterioration; this may require mesh or other stabilizing material in addition to planting and/or seeding
and other structural measures.

(12) Water bars should be located to take advantage of existing wing ditches and cross drainage. Water
bars should be constructed at an angle of 30 to 45 degrees to the road. Water bars should be
periodically inspected and damage or breeches should be promptly corrected. Install water bars at
recommended intervals to provide the drainage. Water bar spacing recommendations are as follows:
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Grade Distance

of Between
Road Water Bars

2% 250 ft.

5% 135 ft.
10% 80 ft.
15% 60 ft.
20% 45 ft.
25% 40 ft.
30% 35 ft.
40% 30 ft.

(13) Water bars may need to be spaced closer together depending on soil type and rainfall.

(14) Bridges and overflow culverts should be constructed to minimize changes in natural stream beds
during high water.

(15) Culverts on perennial streams should be installed low enough to allow passage of aquatic life during
low water.”

D. Road Management

()
3)
(4)
(5)

(6)
(7)

(1) Avoid using roads, where possible, for timber hauling or heavy traffic during wet periods on roads

not designed and constructed for these conditions.

Evaluate the future need for a road and close roads that will not be needed. Leave closed roads and
drainage channels in a stable condition to withstand storms.

Remove drainage crossings and culverts if there is a reasonable risk of plugging or failure from lack of
maintenance.

Following completion of harvesting, close and stabilize temporary spur roads and seasonal roads to
control and direct water away from the roadway. Remove all temporary stream crossings.

Inspect roads to determine the need for structural maintenance. Conduct maintenance practices,
when conditions warrant, including cleaning and replacement of deteriorated structures and erosion
controls, grading or seeding of road surfaces, and, in extreme cases, slope stabilization or removal of
road fills, where necessary to maintain structural integrity.

Conduct maintenance activities, such as dust abatement, so that chemical contaminants or pollutants
are not introduced into surface waters, to the extent practicable.

Properly maintain permanent stream crossings and associated fills and approaches to reduce the
likelihood that (a) stream overflow will divert onto roads, and (b) fill erosion will occur if the drainage
structures become obstructed.

Status of Measure: APPROVED
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Applicability: This management measure pertains to lands where silvicultural or forestry operations
are planned or conducted. It applies to active and inactive roads constructed or used for silvicultural
activities.

Responsible Agencies and Authorities

DLNR is the primary agency responsible for this management measure, because it is responsible for
leasing public lands that would be used for forestry activities, for permitting forestry activities within
the Conservation District, for overseeing the Forest Stewardship and Tree Farm programs on both
public and private lands, and for administering the Stream Channel Alteration Permit under the
Commission on Water Resources Management.

Forestry activity may also take place on private land within the Agricultural District. In this case, the
local SWCD normally works with the landowner to develop a conservation plan for the land use activity
for approval by the district directors. An approved conservation plan to address soil and water
conservation issues associated with the operation enables the landowner to be exempted from the
county grading ordinances for any earthmoving activities.

Management Practices

The Best Management Practices for Maintaining Water Quality in Hawaii (June 1998), which was
adopted by the BLNR for implementation through its relevant programs and permit processes, contains
the following specific language about road management:

“Maintenance of active and inactive roads shall be sufficient to maintain a stable surface, keep the
drainage system operating, and protect the quality of streams. The following are recommended:

(1) Maintenance should include cleaning dips and crossdrains, repairing ditches, marking culverts inlets
to aid in location, and clearing debris from culverts.

(2) Keep culverts, flumes, and ditches functional before and during the rainy season to diminish danger
of clogging and the possibility of washouts. This can be done by clearing away any sediment or
vegetation that could cause a problem. Provide for practical and scheduled preventative maintenance
programs for high risk sites that will address the problems associated with high intensity rainfall events.

(3) Conduct road surface maintenance as necessary to minimize erosion of the surface and subgrade.

(4) During operations, keep the road surface crowned or outsloped, and keep the downhill side of the
road free from berms except those intentionally constructed for protection of fill.

(5) Avoid using roads during wet periods if such use would likely damage the road drainage features.

(6) Water bars should be inspected after major rain storms and damage or breeches should be promptly
corrected.”
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E. Timber Harvesting

The timber harvesting management measure consists of implementing the following:

(1) Timber harvesting operations with skid trails or cable yarding follow layouts determined under
Management Measure A.

(2) Install landing drainage structures to avoid sedimentation, to the extent practicable. Disperse
landing drainage over sideslopes.

(3) Construct landings away from steep slopes and reduce the likelihood of fill slope failures. Protect
landing surfaces used during wet periods. Locate landings outside of SMZs. Minimize size of landing
areas.

(4) Protect stream channels and significant ephemeral drainages from logging debris and slash material.

(5) Use appropriate areas for petroleum storage, draining, dispensing. Establish procedures to contain
and treat spills. Recycle or properly dispose of all waste materials in accordance with State law.

For cable yarding:

(1) Limit yarding corridor gouge or soil plowing by properly locating cable yarding landings.

(2) Locate corridors for SMZs following Management Measure B.

(3) Cable yarding should not be done across perennial or intermittent streams, except at improved
stream crossings.

For groundskidding:

(1) Within SMZs, operate groundskidding equipment only at stream crossings, to the extent practicable.
In SMZs, fell and endline trees to avoid sedimentation.

(2) Use improved stream crossings for skid trails which cross flowing drainages. Construct skid trails to
disperse runoff and with adequate drainage structures.

(3) On steep slopes, use cable systems rather than groundskidding where groundskidding may cause
excessive sedimentation.

(4) Groundskidding should not be done across perennial or intermittent streams, except at improved
stream crossings.

Status of Measure: APPROVED

Applicability: This management measure pertains to lands where silvicultural or forestry operations
are planned or conducted. It applies to all harvesting, yarding, and hauling conducted as part of
normal silvicultural activities on harvest units larger than 5 acres. This measure does not apply to
harvesting conducted for precommercial thinnings or noncommercial firewood cutting.

Responsible Agencies and Authorities

DLNR is the primary agency responsible for this management measure, because it is responsible for
leasing public lands that would be used for forestry activities, for permitting forestry activities within
the Conservation District, for overseeing the Forest Stewardship and Tree Farm programs on both
public and private lands, and for administering the Stream Channel Alteration Permit under the
Commission on Water Resources Management.

Forestry activity may also take place on private land within the Agricultural District. In this case, the
local SWCD normally works with the landowner to develop a conservation plan for the land use activity
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for approval by the district directors. An approved conservation plan to address soil and water
conservation issues associated with the operation enables the landowner to be exempted from the
county grading ordinances for any earthmoving activities.

DOH regulates the storage, disposal, and discharge of hazardous waste (including oil) and solid waste,
under Chapters 342J and 342H, HRS.

Management Practices

The Best Management Practices for Maintaining Water Quality in Hawaii (June 1998), which was
adopted by the BLNR for implementation through its relevant programs and permit processes, contains
the following specific language about timber harvesting:

“Timber harvesting is an integral part of most forest management programs. Harvesting operations
cause a temporary disturbance in the forest as well as diminish water quality. However, it can be
conducted in a manner where the impact to water quality is minimized and the re-establishment of
vegetative cover is realized. Guidelines to help reduce the potential for nonpoint source pollution from
harvesting trees are as follows:

Felling and Bucking
(1) Careful felling can minimize the impact of subsequent phases of the logging operation.
(2) Trees should not be felled into streams, except where no safe alternative exists. In the latter
case, such trees should be removed promptly.

Skidding

(1) Skidding should be done so as to avoid disrupting natural drainage and to prevent excessive soil
displacement

(2) Stream channels or road ditches should not be used as skid trails.

(3) Skid trails on steep slopes should have occasional water bars.

(4) Servicing of equipment involving fuel, lubricants, or coolants should be performed in places
where these materials cannot enter streams. Spent oil should be collected for proper disposal,
never poured on the ground.

(5) Upon completion of logging, erosion-prone areas should be mulched or seeded.

Disposal of Debris and Litter
(1) Logging debris in streams should be removed immediately.
(2) Debris from landings should not be pushed into drains, streams or Streamside Management
Zones (SMZs)
(3) All trash associated with the logging operation should be promptly removed (not buried) and
hauled to a legal disposal site.” (pages 10-11)

The Best Management Practices for Maintaining Water Quality in Hawaii (June 1998) also contains the
following language about the proper storage and handling of oil products and fuel:

“(1) Locate facilities away from streams and be prepared to clean up spills.
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(2) Know and comply with regulations governing the storage, handling, application (including licensing of
applicators), and disposal of hazardous substances.

(3) Do not transport, handle, store, load, apply or dispose of any hazardous substance or fertilizer in
such a manner as to pollute water supplies or cause damage or injury to land, including humans,

desirable plants and animals.

(4) Do not store, mix, or rinse hazardous substances or fertilizers within the streamside management
zone or where they might enter streams or waterways.

(5) Develop a contingency plan for hazardous substance spills, including cleanup procedures.

(6) Report all spills to the Department of Health, Environmental Health Administration”. (page 15)

Finally, the Best Management Practices for Maintaining Water Quality in Hawaii (June 1998) contains
the following language about temporary access roads and landings during harvesting:

“(1) The location of temporary access roads (logging roads) should be planned before operations begin.

(2) Road construction should be kept to a minimum.

(3) Landings should be located to minimize the adverse impact of skidding on the natural drainage pattern.
(4) Logging roads and landings should be located on firm ground.

(5) Landings should be kept as small an area as possible.

(6) When operations are completed, provisions should be made to divert water run-off from the landings
and roads.” (page 8)
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F. Site PreEaration and Forest Regeneration ManaEement Measure

Confine on-site potential nonpoint source pollution and erosion resulting from site preparation and the

regeneration of forest stands. The components of the management measure for site preparation and

regeneration are:

(1) Select a method of site preparation and regeneration suitable for the site conditions.

(2) Conduct mechanical tree planting and ground-disturbing site preparation activities on the contour of
erodible terrain.

(3) Do not conduct mechanical site preparation and mechanical tree planting in SMZs.

(4) Protect surface waters from logging debris and slash material.

(5) Suspend operations during wet periods if equipment used begins to cause excessive soil disturbance
that will increase erosion.

(6) Locate windrows at a safe distance from drainages and SMZs to control movement of the material
during high runoff conditions.

(7) Conduct bedding operations in high water-table areas during dry periods of the year. Conduct
bedding in erodible areas on the contour.

(8) Protect small ephemeral drainages when conducting mechanical tree planting.

Status of Measure: APPROVED

Applicability: This management measure pertains to lands where silvicultural or forestry operations
are planned or conducted. It applies to all site preparation and regeneration activities conducted as
part of normal silvicultural activities on harvested units larger than 5 acres.

Responsible Agencies and Authorities
DLNR is the primary agency responsible for this management measure, because it is responsible for

leasing public lands that would be used for forestry activities, for permitting forestry activities within
the Conservation District, for overseeing the Forest Stewardship and Tree Farm programs on both
public and private lands, and for administering the Stream Channel Alteration Permit under the
Commission on Water Resources Management.

Forestry activity may also take place on private land within the Agricultural District. In this case, the
local SWCD normally works with the landowner to develop a conservation plan for the land use activity
for approval by the district directors. An approved conservation plan to address soil and water
conservation issues associated with the operation enables the landowner to be exempted from the
county grading ordinances for any earthmoving activities.

Management Practices

The Best Management Practices for Maintaining Water Quality in Hawaii (June 1998), which was
adopted by the BLNR for implementation through its relevant programs and permit processes, contains
the following specific language about site preparation and forest regeneration:

“Mechanical Site Preparation
(1) Avoid excessive soil compaction.
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(2) Minimize erosion and the movement of sediment into waters.

(3) Prevent accumulation of debris in ponds, streams, or rivers.

(4) Windrows, disking, bedding, and planting with "furrow" type mechanical planters should follow
contours.

(5) Avoid complete disking of steep slopes with extremely erodible soil.

(6) Plant trees on contour. (pages 10-11)

Reforestation

Regeneration includes hand and machine planting and direct seeding. Since hand planting and direct
seeding pose no water quality problems, BMPs are not necessary. Some mineral soil exposure does
occur with machine planting and BMPs are offered:

(1) Sites should receive the minimum preparation necessary to successfully control competing
vegetation and establish a desirable timber stand. In general, the more intensive the treatment,
the more concern for water quality.

(2) When working on slopes, mechanical operations such as ripping, shearing, etc., should follow
contours.

Hand planting, direct seeding or natural regeneration should be used on protected areas adjacent to
streams or on slopes too steep to machine plant.” (pages 20-21)

G. Fire Management

Prescribe fire or suppress wildfire in a manner which reduces potential nonpoint source pollution of

surface waters:

(1) Prescribed fire should not cause excessive sedimentation due to the combined effect of removal of
canopy species and the loss of soil-binding ability of subcanopy and herbaceous vegetation roots,
especially in SMZs, in streamside vegetation for small ephemeral drainages, or on very steep slopes.

(2) Prescriptions for fire should protect against excessive erosion or sedimentation, to the extent
practicable.

(3) All bladed firelines, for prescribed fire and wildfire, should be plowed on contour or stabilized with
water bars and/or other appropriate techniques if needed to control excessive sedimentation or
erosion of the fireline.

(4) Wildfire suppression and rehabilitation should consider possible nonpoint source pollution of
watercourses, while recognizing the safety and operational priorities of fighting wildfires.

Status of Measure: APPROVED

Applicability: This management measure pertains to lands where silvicultural or forestry operations
are planned or conducted. It applies to all prescribed burning conducted as part of normal activities on
all management units for wildfire suppression and rehabilitation on forest, brush, and watershed lands.
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Responsible Agencies and Authorities
DLNR is the primary agency responsible for this management measure, because it is responsible for

leasing public lands that would be used for forestry activities, for permitting forestry activities within
the Conservation District, and for overseeing the Forest Stewardship and Tree Farm programs on both
public and private lands.

Forestry activity may also take place on private land within the Agricultural District. In this case, the
local soil and water conservation district normally works with the landowner to develop a conservation
plan for the land use activity for approval by the district directors. An approved conservation plan to
address soil and water conservation issues associated with the operation enables the landowner to be
exempted from the county grading ordinances for any earthmoving activities.

Chapter 185, HRS, administered by DLNR, has provisions to protect wildlands from the destructive
impacts of uncontrolled fire. The law provides for an organized approach to the prevention, pre-
suppression, and suppression of fires which threaten forest, grass, brush, and watershed lands. The
threat of wildfire is minimized by a permitting system established under Chapter 185-7, HRS. It also
has provisions for those who willfully, maliciously, or negligently set fires.

DOH administers an Agricultural Burning Permit, required under Chapter 11-60.1, HAR. DOH issues
permits for prescribed fire in support of fuel reduction in the interest of public safety. While this
permit is designed primarily to meet air quality standards, the permit system also allows control of
burning activities related to forest management.

Management Practices

The Best Management Practices for Maintaining Water Quality in Hawaii (June 1998), which was
adopted by the BLNR for implementation through its relevant programs and permit processes, contains
the following specific language about fire management:

“6.0 Wildfire Damage Control and Reclamation/Prescribed Burn

The prevention, control, and extinguishment of all wildfires on grass, brush, and watershed lands and
the implementation of a prescribed fire program is a desirable goal. Where wildfires do occur, the first
and foremost concern is to control the fire and limit the damage. Fire suppression activities can add to
the problem of water quality protection.

The loss of vegetative cover, destruction of soil-holding feature of root masses, the exposure of bare
mineral soil, is a combination that makes the area burned a highly erodible one. The effects of
suppression efforts and equipment operations necessary to control and stop the fire can magnify the
erosion problem.

The following are best management practices for wildfire control and reclamation:
(1) The first and foremost concern in wildfire control is to prevent harm or damage to people and

property. Fireline best management practices should incorporate minimum impact strategies, which
meet land and resource management objectives.
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(2) Areas with bare mineral soils should be revegetated and areas where vegetative cover has been
killed or severely degraded should be regenerated with plant species appropriate for the soil conditions.

(3) First priority for revegetation/reforestation should be given to banks of surface water bodies so that
the SMZ is reestablished.

(4) Firelines should be stabilized and, if necessary, revegetated. Erodible areas altered by suppression
equipment activities should be repaired and revegetated as necessary.

(5) Access road surfaces should be repaired and stabilized as necessary.

(6) Whenever possible, avoid using fire suppression chemicals over watercourses and prevent their
runoff into watercourses. Do not clean application equipment in watercourses or locations that drain
into watercourses.

(7) Provide advance planning and training for firefighters that consider water quality impacts when
fighting wildfires. This can include increasing awareness so direct application of fire suppression
chemicals to waterbodies is avoided and firelines are appropriately placed.

(8) Include rehabilitative practices as part of suppression and post-suppression tactics and strategies to
mitigate non-point source pollution.

6.1 Fireline Construction and Maintenance

Fireline construction and maintenance is an essential part of forest and other land management
activities. It deals with site preparation burning, prescribed burning, and wildfire defense and control. A
number of control practices can be implemented during fireline construction to prevent unnecessary
erosion. Periodic inspection and proper maintenance can prevent potential erosion on established
firelanes. The following are best management practices for fireline construction and maintenance:

(1) Firelines should be constructed on the perimeter of the burn area and along the boundary of the
Streamside Management Zone. The purpose of protecting the Streamside Management Zone from fire
is to safeguard the filtering effects of the litter and organic matter.

(2) Firelines should follow the guidelines established for logging trails and skid trails with respect to
waterbars and wing ditches, and should be only as wide and as deep needed to permit safe prescribed
burns or fire suppression needs.

(3) Firelines which would cross a drainage should be turned parallel to the stream or have a wing ditch
or other structure allowing runoff in the line to be dispersed rather than channeled directly into the
stream.

(4) All firelines should be assessed after the fire is controlled for appropriate stabilization, and if
necessary, proper rehabilitation should be done while equipment and people are in place.

6.2 Prescribed Burn
(1) Intense prescribed fire for site preparation shall be conducted only if it achieves desired results with
minimum impacts to water quality.
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(2) Burning on steep slopes or highly erodible soils should be conducted when they are absolutely
necessary and should follow carefully planned prescriptions.

(3) Carefully plan burning to adhere to time of year, weather, topography, and fuel conditions that will
help achieve the desired results and minimize impacts on water quality. With proper planning,
prescribed fires should not cause excessive sedimentation due to the combined effect of removal of
canopy species and the loss of soil-binding ability of the subcanopy and herbaceous vegetation roots, in
streamside vegetation, small ephemeral drainages, or on very steep slopes.

(4) Site preparation burning creates the potential for soil movement. Burning in the SMZ reduces the
filtering capacity of the litter. All efforts should be made to plan burns to minimize impacts on the SMZ.

(5) All bladed firelines, for prescribed fire and wildfire activities, should be built so as to minimize
erosion. If necessary, the firelines should be stabilized with water bars and/or other appropriate
techniques to control excessive sedimentation or erosion of the fireline. Include any erosion control
practices in the construction of firelines.” (pages 18-20)

H. Revegetation of Disturbed Areas

Reduce erosion and sedimentation by rapid revegetation of areas disturbed by harvesting operations or

road construction:

(1) Revegetate disturbed areas (using seeding or planting) promptly after completion of the earth-
disturbing activity. Local growing conditions will dictate the timing for establishment of vegetative
cover.

(2) Use mixes of species and treatments developed and tailored for successful vegetation establishment
for the region or area.

(3) Concentrate revegetation efforts initially on priority areas such as disturbed areas in SMZs or the
steepest areas of disturbance near drainages.

Status of Measure: APPROVED

Applicability: This management measure pertains to lands where silvicultural or forestry operations
are planned or conducted. It applies to all disturbed areas resulting from harvesting, road building,
and site preparation conducted as part of normal silvicultural activities. Disturbed areas are those
localized areas within harvest units or road systems where mineral soil is exposed or agitated (e.g.,
road cuts, fill slopes, landing surfaces, cable corridors, or skid trail ruts).

Responsible Agencies and Authorities

DLNR is the primary agency responsible for this management measure, because it is responsible for
leasing public lands that would be used for forestry activities, for permitting forestry activities within
the Conservation District, for overseeing the Forest Stewardship and Tree Farm programs on both
public and private lands, and for administering the Stream Channel Alteration Permit under the
Commission on Water Resources Management.
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Forestry activity may also take place on private land within the Agricultural District. In this case, the
local SWCD normally works with the landowner to develop a conservation plan for the land use activity
for approval by the district directors. An approved conservation plan to address soil and water
conservation issues associated with the operation enables the landowner to be exempted from the
county grading ordinances for any earthmoving activities.

Management Practices

The Best Management Practices for Maintaining Water Quality in Hawaii (June 1998), which was
adopted by the BLNR for implementation through its relevant programs and permit processes, contains
BMPs related to the revegetation of disturbed areas under the following headings:

“Road Construction

(11) Stabilize the side banks of a road during construction to aid in the control of erosion and road
deterioration; this may require mesh or other stabilizing material in addition to planting and/or
seeding and other structural measures. (page 7)

Harvesting - Temporary Access Roads and Landings
(1) When operations are completed, provisions should be made to divert water run-off from the
landings and roads. (page 8)

Timber Harvesting - Skidding
(1) Upon completion of logging, erosion-prone areas should be mulched or seeded. (page 10)

Wildfire Control and Reclamation

(2) Areas with bare mineral soils should be revegetated and areas where vegetative cover has been
killed or severely degraded should be regenerated with plant species appropriate for the soil
conditions.

(3) First priority for revegetation/reforestation should be given to banks of surface water bodies so that
the SMZ is reestablished.

(4) Firelines should be stabilized and, if necessary, revegetated. Erodible areas altered by suppression
equipment activities should be repaired and revegetated as necessary.” (page 19)
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. Forest Chemical Management

Use chemicals when necessary for forest management in accordance with the following to reduce
nonpoint source pollution impacts due to the movement of forest chemicals off-site during and after
application:

(1) Conduct applications by skilled and, where required, licensed applicators according to the registered
use, with special consideration given to impacts to nearby surface and ground waters.

(2) Carefully prescribe the type and amount of pesticides appropriate for the insect, fungus, or
herbaceous species.

(3) Establish and identify buffer areas for surface waters. (This is especially important for aerial
applications.)

(4) Prior to applications of pesticides and fertilizers, inspect the mixing and loading process and the
calibration of equipment, and identify the appropriate weather conditions, the spray area, and buffer
areas for surface waters.

(5) Immediately report accidental spills of pesticides or fertilizers into surface waters to the appropriate
State agency. Develop an effective spill contingency plan to contain spills.

Status of Measure: APPROVED

Applicability: This management measure pertains to lands where silvicultural or forestry operations
are planned or conducted. It applies to all fertilizer and pesticide applications (including biological
agents) conducted as part of normal silvicultural activities.

Responsible Agencies and Authorities
DLNR is the primary agency responsible for this management measure, because it is responsible for

leasing public lands that would be used for forestry activities, for permitting forestry activities within
the Conservation District, for overseeing the Forest Stewardship and Tree Farm programs on both
public and private lands, and for administering the Stream Channel Alteration Permit under the
Commission on Water Resources Management.

Forestry activity may also take place on private land within the Agricultural District. In this case, the
local SWCD normally works with the landowner to develop a conservation plan for the land use activity
for approval by the district directors. An approved conservation plan to address soil and water
conservation issues associated with the operation enables the landowner to be exempted from the
county grading ordinances for any earthmoving activities.

Under the authority of Chapter 149A, HRS, Department of Agriculture (DOA), Pesticides Branch, is the
lead agency for implementing those measures that relate to regulating pesticides. Chapter 4-66, HAR,
administered by DOA, relates to the registration, licensing, certification, recordkeeping, usage, and
other activities related to the safe and effective use of pesticides. It requires that those who apply or
directly supervise others who apply restricted use pesticides be certified. Certification requires some
understanding of the environmental concerns of using pesticides. This requirement is implemented
under the CES/DOA Pesticide Applicator Program. Certification is not required for those using
pesticides that are not classified as “restricted use.”
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Management Practices
The Best Management Practices for Maintaining Water Quality in Hawaii (June 1998), which was

adopted by the BLNR for implementation through its relevant programs and permit processes, contains
the following specific language about forest chemical management:

“A) Transportation

(1)
(2)
(3)
(4)
(5)
(6)
(7)

Inspect all containers prior to loading and ensure all caps, plugs and bungs are tightened

Handle containers carefully when loading them onto vehicles

Secure containers properly to prevent shifting during transport

Check containers periodically enroute

Limit access to containers during transport to prevent tampering

Educate and inform the driver of the proper transportation precautions

Never transport pesticides unless arrangements have been made to receive and store them properly

B) Storage

(1)

(2)
(3)
(4)
(5)
(6)
(7)

(8)
(9)

Chemicals should be managed and stored in accordance with all applicable federal, state, or local
regulations. These would include:

e The EPA container registration label, as printed on the label

e Label instruction for use as provided by the manufacturer

e Requirements or the use, application, and registration of pesticides

e Requirements relating to the licensing of applicators

All containers should be labeled in accordance with applicable federal, state and local regulations.
Store pesticides in their original containers with labels intact.

Do not store pesticides for extended periods in buildings that cannot contain a complete spill from
the largest container being stored.

Check containers prior to storage and periodically during storage to ensure that they are properly
sealed.

Locate pesticide storage facilities at sites that minimize the possibility of impacts of water quality in
case accidents or fires occur.

Use storage buildings that have floors constructed of concrete or other impermeable materials so
that spills are easy to clean up.

Ensure that storage facilities can be secured under lock and key.

Post storage areas with a list of chemicals and quantities stored and notify the fire department
about storage.

C) Mixing/Loading

(1)
(2)
(3)
(4)

(5)
(6)

Review the label before opening the container to ensure familiarity with current use directions.
Exercise care and caution during mixing and loading.

Replace pour caps and close bags or other containers immediately after use.

Mix chemicals and clean equipment only where possible spills would not enter streams, lakes or
ponds.

Chemicals should not be applied where stream pollution is likely to occur through aerial drift.
Use a spray device capable of immediate shutoff.

D) Application

(1)

Refer to label directions before making a pesticide application.
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(2) Check all application equipment carefully, particularly for leaking hoses and connections and
plugged or worn nozzles. Calibrate spray equipment periodically to achieve uniform distribution and
rate.

(3) Apply pesticides under favorable weather conditions. Never apply a pesticide when there is a
likelihood of significant drift.

(4) Always use pesticides in accordance with label instruction, and adhere to all Federal and State
policies and regulations governing pesticide use.

E) Cleanup and Disposal

(1) Before disposal, containers should be rinsed as described in equipment cleanup.

(2) Cleanup should be in a location where chemicals will not enter any stream, pond, or where stream
pollution might occur.

(3) Rinse empty pesticide containers and mixing apparatus as many times as needed. This flushing
should be applied in spray form to the treated area, NOT into the ground near streams.

(4) Dispose of pesticide wastes and containers according to federal and state laws. Some pesticide
wastes are specifically identified as hazardous wastes by law and must be handled and disposed of
in accordance with hazardous waste regulations. For more information about proper management
of waste pesticides, contact the Department of Health, Environmental Health Administration.”
(pages 13-14)

J. Wetland Forest Management

Plan, operate, and manage normal, ongoing forestry activities (including harvesting, road design and
construction, site preparation and regeneration, and chemical management) to adequately protect the
aquatic functions of forested wetlands.

Status of Measure: APPROVED

Applicability: This management measure is intended for forested wetlands where silvicultural or
forestry operations are planned or conducted. It applies specifically to forest management activities in
forested wetlands and to supplement the previous management measures by addressing the
operational circumstances and management practices appropriate for forested wetlands. This
management measure applies specifically to forest management activities in forested wetlands,
including those currently undertaken under the exemptions of Section 404(f) of the Federal Water
Pollution Control Act (40 CFR, Part 232). Many normal, ongoing forestry activities are exempt under
Section 404(f)(1) unless recaptured under the provisions of Section 404(f)(2). This management
measure is not intended to prohibit these silvicultural activities but to reduce incidental or indirect
effects on aquatic functions as a result of these activities.

Responsible Agencies and Authorities

Because forested wetlands are typically located within protected areas, it is unlikely that forestry or
silvicultural operations will be conducted on a commercial basis. However, salvage operations (e.g., as
a result of hurricanes) or other maintenance kinds of activities are sometimes conducted in these
areas.
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DLNR is the primary agency responsible for this management measure, because it is responsible for
leasing public lands that would be used for forestry activities, for permitting forestry activities within
the Conservation District, for overseeing the Forest Stewardship and Tree Farm programs on both
public and private lands, and for administering the Stream Channel Alteration Permit under the
Commission on Water Resources Management.

Forestry activity may also take place on private land within the Agricultural District. In this case, the
local SWCD normally works with the landowner to develop a conservation plan for the land use activity
for approval by the district directors. An approved conservation plan to address soil and water
conservation issues associated with the operation enables the landowner to be exempted from the
county grading ordinances for any earthmoving activities.

The U.S. Army Corps of Engineers (USACOE) has the authority to protect the waters of the United
States, including wetlands, by regulating certain activities within those waters. Section 404 of the
Clean Water Act requires that anyone interested in placing dredged or fill material into waters of the
United States must first obtain a permit from the Corps. “Waters of the United States” is defined
broadly to include: “All other waters such as intrastate lakes, rivers, streams (including intermittent
streams), mudflats, sandflats, wetlands, sloughs, prairie potholes, wet meadows, playa lakes, or natural
ponds, the use, degradation or destruction of which could affect interstate or foreign commerce
including any such waters: i.) which are or could be used by interstate or foreign travelers for
recreational or other purposes; or ii.) from which fish or shellfish are or could be taken and sold in
interstate or foreign commerce; or iii.) which are used or could be used for industrial purpose by
industries in interstate commerce” (33 CFR Part 328.3). Activities in wetlands for which Section 404
permits may be required include, but are not limited to: placement of fill and/or dredged material;
ditching activities when the excavated material is sidecast; and placement of riprap and road fills.
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A. Introduction

There are sixteen management measures that apply to urban areas. Four are no longer required
because of changes to the NPDES regulations; 3 have been completed and approved by NOAA and EPA;
3 are pending review by NOAA and EPA; and 6 are incomplete. These management measures address
the management of polluted runoff from all types of urban activities in Hawaii.

The following table provides a summary of authorities that apply to the urban management measures.
A written description of the specific authorities and implementation tools are provided under each
management measure in Section B. Appendix A contains tables providing the relevant language for
each regulatory and non-regulatory mechanism for each management measure.

The documentation of the implementation of the management measures is critical if associations are
to be drawn between the coastal nonpoint pollution control program implementation and water
guality improvements. Indicators for tracking management measure implementation are identified
below. Specific precautions will be taken to ensure that sensitive data, such as specific names and
locations of practices, is maintained in full confidence. If detailed information is required due to
violation of water quality standards, this information may be acquired by formal request in accordance
with the Freedom of Information Act.

Indicators for Tracking Implementation

County DPWs numbers of site plans, drainage plans, and erosion and sediment control plans
reviewed and approved for each fiscal year by island; number of on-site inspections
of BMPs conducted; number of violations reported

County Planning | number of SMA permits issued for each fiscal year by island; types of
Depts. BMPs/conditions required to address urban sources of polluted runoff

DOT Highways Number of BMP plans for roads, highways and bridge construction reviewed and
approved for each fiscal year by island; number of on-site inspections of BMPs
conducted; number of violations reported

DOH number of watershed plans developed for each fiscal year by island; number of
plans being implemented with summary of BMPs used

DOH number of water quality violations that were caused by urban sources of polluted

County database of pumped cesspools and septic systems, including location and volume

wastewater

divisions

DOH database of individual wastewater permits issued; database of cesspools and septic

systems, by TMK, with any inspections and problems noted

Land Use Management Authorities

The Hawaii Land Use Law, Chapter 205, HRS, places all lands in the State into four districts: Urban,
Agricultural, Rural and Conservation. Lands in the Conservation District are managed by the State, and
the jurisdiction over Rural and Agricultural Districts is shared by the State Land Use Commission (LUC)
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and counties. The responsibility for zoning within the Urban District is delegated to the counties.
Currently, there are approximately 191,941 acres of land (4.7% of total land area) designated Urban,
while 9,927 acres (0.2% of total land area) are classified Rural (small farms and low-density residential
lots).* In the past, large-scale, urban-style developments have occurred in the Agricultural District,
usually designed as a residential development and often surrounding a golf course. However, this use
of agricultural lands has virtually halted as a result of the legal decision regarding the Hokulia
development in South Kona on the Big Island of Hawaii.” As a result, landowners contemplating this
type of development in the future will likely request LUC approval for a district boundary amendment
to reclassify lands from Agricultural to Rural.

In urban areas, the counties have the lead in the control of erosion during site development, and
ensuring proper site planning and stormwater management to protect sensitive natural features. The
State Department of Health also regulates stormwater runoff through its NPDES permit process. The
Hawaii Department of Transportation requires best management practices during construction of State
roads, highways, and bridges. Finally, the State has overall authority to ensure implementation of the
management measures throughout the 6217 management area.

Generally, all development within the counties must conform to the policies outlined in the county
general plans and specific community development plans. The county general plans provide a
coordinated set of guidelines within each county for decision-making regarding future growth and
development and protection of natural and cultural resources. The general plans also guide revisions
and updates to the county codes. They are given the effect of law through adoption by the respective
county councils. Generally, all the county general plans have policies related to protecting the county’s
natural resources and minimizing adverse effects resulting from the inappropriate location, use, or
design of sites and structures; protecting wetlands and riparian areas; and designing drainage systems
to minimize polluted runoff, retain streambank vegetation, and maintain habitat and aesthetic values.

County general plans are implemented through the specific community development plans, budgeting
and capital improvement programs (CIP) guided by the goals, objectives and policies of the general
plans and community development plans, county laws amended to be consistent with the intent of the
general plan components, and approval or disapproval of developments seeking zoning and other
development approvals based on how they support the visions expressed in the general plans. The
county planning departments prepare annual reports to monitor progress towards achieving general
plan goals, objectives and policies. The annual reports are submitted to the mayors and county
councils for review. General plans are subject to periodic review and amendment, as specified by
county procedures, with significant opportunities for input by the public.

When the coastal nonpoint pollution control program was first under development in Hawaii, there
were very few watershed efforts taking place. Watershed planning and management was still in its

* Hawaii DBEDT. 1996 Databook.

® Circuit Court Judge Ibarra ruled in 2003 that Hokulia was an urban project being built illegally on agriculturally-designated
lands. He based this conclusion on his findings that the State Land Use Law (Chapter 205, HRS) requires that housing on
agricultural lands be related to agricultural use and such agriculture must be economically viable.
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infancy. Since the development of Hawaii’'s CNPCP management plan, many watershed and ahupua’a
management efforts have been initiated by a wide range of governmental and non-governmental
entities. Some of the more recent efforts, not including the watershed management projects funded
under Section 319(h) of the Clean Water Act or the Local Action Strategy, are described below. Each of
these efforts has its own goals and priorities with respect to water quality and quantity.

Watershed Partnerships

Watershed partnerships are voluntary alliances of public and private landowners committed to
protecting large areas of forested watersheds to support multiple ecosystem services such as water
production and filtration, native habitat/species protection, erosion/sedimentation control, mitigation
of climate change, and education, recreation and economic opportunities. Currently, over 900,000
acres (approximately one-fourth of the land area of the State) have been placed within these
partnerships, mostly within the Conservation District, protecting the headwaters of countless streams.
There are watershed partnerships for West Maui Mountains (50,000 acres), East Maui (100,000+
acres), Koolau (Oahu) (97,100 acres), Kauai (142,000 acres), Lanai (~20,000 acres), East Molokai
(25,000+ acres), Three Mountain Alliance (Hawaii) (1,116,300 acres), Leeward Haleakala (Maui)
(43,175), and Kohala (Hawaii) (32,573 acres). While DLNR is a partner on each of the watershed
partnerships, it is the partnership as a whole that develops the management plan and decides on
management priorities and strategies.

Board of Water Supply Watershed Management Plans

The City and County of Honolulu Board of Water Supply (BWS) is developing watershed management
plans for the eight General Plan land use districts. These plans are prepared in accordance with the
requirements of the State Water Code and Ordinance 90-62 of the City and County of Honolulu, which
established the Oahu Water Management Plan. In 2006, BWS developed a draft watershed
management plan for Waianae for public review and, in 2008, prepared a pre-final draft plan for
Koolau Loa. The plans contain objectives to “Promote Sustainable Watershed” and “Protect and
Enhance Water Quality and Quantity” and, in an implementation chapter, describe short (1-5 years),
mid (6-15 years), and long-range (16-25 years or more) plans and programs for watershed
management and water infrastructure development. The plans make reference to the CNPCP.

Water Resource Protection Plan

The Water Resource Protection Plan (WRPP) is one of five major plans that comprise the Hawaii Water
Plan, established pursuant to Chapter 174C, HRS. The Commission of Water Resource Management
(CWRM) is responsible for implementation of this plan. CWRM adopted the updated Water Resource
Protection Plan on August 28, 2008. The plan describes the program to protect and conserve Hawaii’s
water resources. The updated document includes policies, program directives, resource inventories,
and recommendations across a broad spectrum of resource management issues, including watershed
protection and water quality. Some of the plan’s recommendations include:

* Take a more active role in watershed protection, watershed partnerships, and the watershed
partnership association.

e Support DOFAW’s watershed management activities and the division’s leadership role in
watershed management.
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¢ Study existing government and community efforts in watershed management and protection,
and encourage sharing of information and experiences.

¢ Study other watershed planning approaches and lessons learned, including the EPA’s watershed
approach and that of other state governments.

¢ Pursue appropriate funding to support watershed protection programs and objectives to
protect water resources.

¢ Encourage the collaboration of federal, State, and county agencies with existing watershed
partnerships and Conservation Districts to map the relationships between land management
programs, land use regulations, economic and agricultural issues, and water quality and
resource protection programs.

¢ Improve communication and encourage dialogue between watershed interests to result in the
development of common goals and an integrated watershed management framework. A
successful framework will acknowledge and build upon existing programs and organizations to
maximize funding, staff, and volunteer resources through watershed-scale management and
protection programs.

¢ Develop innovative public outreach methods and encourage communication between
watershed entities. The development of a website devoted to Hawaii watershed projects,
organized by geographic location, should facilitate this coordination.

Community-Based Resource Management (CBRM) Project

The Hawaii CZM Program has developed an integrated planning framework for managing natural and
cultural resources. The framework consists of the vision, a set of principles, and implementation
options that will guide the Hawaii CZM Program toward the vision of the ORMP, a place-based,
culture-based, and community-based approach to natural and cultural resource management
throughout Hawaii. Based on the ORMP vision, the Hawaii CZM Program and partners developed
principles—guiding statements that define and describe the key concepts of the vision. The key
concepts of these five principles are: (1) Community-based; (2) Collaborative; (3) Place-based; (4)
Culture-based; and (5) Watershed/Ahupua‘a-based. The original principles were refined by input
provided through this Project. Implementation options, which are recommendations to strategically
fulfill the guiding principles, were primarily drawn from community group input received from the
survey and workshop process. Intended to cultivate both Native Hawaiian and Western-based
management practices, this integrated framework encourages an inclusive array of place-based,
collaborative, community-based, culture-based, and watershed/ahupua‘a-based management
approaches.

Building on the experiences and lessons learned provided by community groups, this section identifies
five principles to serve as an integrated planning framework for natural and cultural resource
management in Hawai‘i. These principles also help to further define and operationalize what is meant
by the terms “integrated place-based, culture-based, and community-based approaches” contained in
the ORMP. The five principles are:

e Principle 1. (Community-Based) Support community-based management of natural and cultural
resources and build community capacity to engage in stewardship activities and network with
other community groups.
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e Principle 2. (Collaborative) Develop long-term collaborative relationships between government
and communities to learn from local knowledge to more effectively manage natural and
cultural resources.

e Principle 3. (Place-Based) Design management strategies and programs to consider the unique
characteristics (resources, weather, demographics, etc.) of each place and in terms flexible
enough for management to quickly adapt to changing conditions.

e Principle 4. (Culture-Based) Incorporate consideration of the host culture’s (Native Hawaiian)
traditional practices and knowledge in management strategies and programs.

e Principle 5. (Watershed/Ahupua‘a-Based) Design management strategies and programs to
recognize and incorporate the connection of land and sea.

The CZM Program recently published a request for proposals to develop a Guidance Document on the
Legal Framework for Natural and Cultural Resource Management in Hawaii. The resulting products will
include recommendations on changes to the statutes, administrative rules, and/or county ordinances
that would encourage better support and implementation of an integrated planning approach.
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