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Dear Ms. Wooley: = 2 m
T
2x o W
SUBJECT: Chapter 25, Revised Ordinances of Honolulu = O
Draft Environmental Assessment
Project: Punaluu Stream Restoration Project
Applicant: Kamehameha Schools
Agent: ICF International
Location: Punaluu Watershed — Koolauloa
Tax Map Keys: 5-3-1: 41 and 52, and 5-3-3: 1

With this letter, the Department of Planning and Permitting hereby transmits the draft
environmental assessment and anticipated finding of no significant impact
(DEA-AFONSI) for the Punaluu Stream Restoration Project situated at TMKs 5-3-1: 41 and 52

and 5-3-3: 1, in the Punaluu District on the island of Oahu, for publication in the July 23, 2015,'
edition of “The Environmental Notice.”

Enclosed, please find a completed OEQC Publication Form and a disk with a copy of the
DEA-AFONSI. We have also emailed an electronic copy of the publication form in MS Word.

If there are any questions, please contact Elizabeth Krueger at 768-8017.

Very truly yours,

rgeT. Atta, YAICP

Dlrector



NEPA Action EA/EIS
Publication Form

Project Name: Punalu‘u Stream Restoration Project, EA
Island: O‘ahu

District: Ko‘olauloa District
TMK: 5-3-003:001, 5-3-001:052, 5-3-001:041

Permits: Special Management Area Permit Major, Grading/Grubbing/ Stock Piling Permit, Flood
Hazard District Variance, National Pollution Discharge Elimination System Permit, Noise
Permit, Stream Channel Alteration Permit, Safe Harbor Agreement, Water Quality
Certification, Nationwide Permit 27 Aquatic Habitat Restoration, Section 10 permit

Applicant or Proposing

Agency:
Kamehameha Schools, 567 South King Street Suite 200, Honolulu, Hawaii 96813. Contact:
Joey Char, jochar@ksbe.edu, 808-534-8189

Approving

Agency:
Department of Planning and Permitting, City and County of Honolulu, 650 South King Street,
7th Floor, Honolulu, Hawaii 96813. Contact: Elizabeth Krueger, 808-768-8017

Consultant:
ICF International, 630 K Street Suite 400, Sacramento, CA 95814. Contact: Brendan Belby,
PH, Brendan.belby@icfi.com, 916-231-7611

Status:
30 day comment period. Please send comments to the applicant, approving agencying and
consultant.

Summary: Kamehameha Schools proposes to restore the Punalu‘u Stream and its immediate
surroundings by restoring the ecosystem health, developing sustainable flood protection, improving
agricultural sustainability, and creating new environmental educational opportunities. All work will
occur on land owned by Kamehameha Schools. Punalu‘u Stream is constrained by a very un-
natural straight and narrow channel requiring constant maintenance when annual flood events break
through portions of the artificial berms that generally confine the flow of water within the channelized
stream. Flood water spills out onto the floodplain at unpredictable locations and causes damage to
farmers and residents occupying the floodplain that is otherwise hydrologically disconnected from
the channel. The proposed design will 1) restore a natural valley floodplain and terraced landscape,
2) re-designate land uses so that farmers on chronically flooded agricultural lands are relocated to
elevated terraces, and 3) create a new stream corridor that restores a floodplain connection with
Punalu‘u Stream. Restoration work will include cutting, grading and fill operations to lower
elevations on the floodplain and create new setback berms that will allow the stream to naturally
meander, while high flows to spill out of the stream channel and spread out in a designated
floodway.

Revised February 2012
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Kamehameha Schools

Project Overview

Chapter 1
Project Overview

1.1 Project Information Summary

Type of Application:

Environmental Assessment,
Special Management area Use Permit (SMA)

Project Name:

Kamehameha Schools Punalu‘u Stream Restoration Project

EA Trigger:

Project located in SMA (see Section 1.4)

Applicant/Recorded Fee Owner:

Kamehameha Schools

567 South King Street Suite 200
Honolulu, Hawaii 96813

Contact: Joey Char, Land Asset Manager
Endowment Group, Land Assets Division
Email: jochar@ksbe.edu

Telephone: 808.534.8189

Planning Consultant:

ICF International

630 K Street, Suite 400
Sacramento, CA 95814
Contact: Leo Lentsch

Email: Leo.Lentsch@icfi.com
Telephone: 843.693.8264

Approving Agency:

Department of Planning and Permitting
City and County of Honolulu

650 South King Street, 7th Floor
Honolulu, Hawaii 96813

Project Location:

Punalu‘u Watershed, Punalu‘u Ahupua‘a, Ko‘olauloa District,
Island of O‘ahu (see Exhibit 1-1)

Tax Map Keys: 5-3-003:001, 5-3-001:052, 5-3-001:041 (see Exhibit 4-10)
Landowner: Kamehameha Schools

Project Area: 140 acres

Existing Zoning (LUO): Within Project Area: Ag-2 General Agriculture District; Country

District (see Exhibit 4-10)

Within Tax Map Keys: Ag-2 General Agriculture District;
Country District; P-1 Restricted Preservation District (see
Exhibit 4-10)

Existing Use:

Property is currently used for agricultural and education
activities.

Proposed Use:

The Punalu‘u Stream Restoration Project will develop
sustainable flood protection and restore hydrologic processes
in the Punalu‘u watershed. Stream restoration work will enable
traditional agricultural activities in the area to continue with a
reduced risk of chronic flooding.

State Land Use District:

Within Project Area: Agricultural; Urban (see Exhibit 4-10)
Within Tax Map Keys: Agricultural; Urban; Conservation (see

Draft Environmental Assessment
Punalu‘u Stream Restoration Project

July 2015
ICF 00640.12



Kamehameha Schools

Project Overview

Exhibit 4-10)

Sustainable Communities Plan (SCP):

Ko‘olau Loa

SCP Land Use Designation:

Rural Residential, Agricultural, and Preservation

SCP Public Facilities Map Designation:

Rural Community, Agricultural, and Preservation

Special Management Area:

Yes

Flood Zone Designation:

FEMA Zone AEF, AE, VE, XS, and X

Historic Register:

No

Required Applications/Approvals:

See Exhibit 7-2
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Kamehameha Schools Project Overview

1.2 Introduction

Kamehameha Schools (KS) is a private landholder in Hawai‘i, with approximately 365,000 acres of
land statewide. Of this land, 98 percent is used for agriculture and conservation. KS’ recent strategic
plan for 181,373 acres of agricultural land on 5 islands focuses on establishing KS as an agricultural
leader in active management and stewardship in Hawai‘i (Kamehameha Schools 2010).

The Punalu‘u Valley is on the windward coast of O‘ahu in the Ko‘olauloa District. The Punalu‘u
watershed drains 6.7 square miles of largely forested terrain extending from sea level to the crest of
the Ko‘olau Range at 2,600 feet. KS currently owns approximately 150 acres of the valley bottom
(see Exhibit 1-1 for project location map).

A principal objective of KS is the appropriate stewardship of its lands and water resources (malama
‘aina and malama wai) through an ahupua‘a management strategy that takes a holistic approach to
watershed resources to ensure that these natural resources are sustained in perpetuity
(Kamehameha Schools 2011). The Land Assets Division of the Endowment Group of KS is
specifically responsible for stewardship of agricultural and conservation lands and the
implementation of eco-cultural programs. KS aims to have a firm understanding of stream and
estuarine ecology, balancing agricultural and ecosystem services, applying wise conservation
applications and sustainable strategies, and fostering community pride and responsibility over the
long-term through eco-cultural opportunities for involvement and shared stewardship.

Under these broad guidelines, KS has proposed a project for the Punalu‘u watershed based on the
ahupua‘a management strategy (Kamehameha Schools 2010). The primary objective of the project is
to develop sustainable flood protection while restoring hydrologic processes in the watershed with
a focus on the lower reach of Punalu‘u Stream, its floodplain, and estuary.
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Exhibit 1-1. Punalu‘u Flood Mitigation and Stream Restoration Project Location
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1.3 Kamehameha Schools Management Directives

KS was founded in 1887 by Bernice Pauahi Bishop, the great-granddaughter and last royal descent
of Kamehameha the Great. Since its founding, KS has grown to be the largest independent school
system in the U.S. and a symbol of educational excellence for Hawaiians. In addition to its campus-
based educational programs, KS administers several outreach efforts, including ‘Aina based
educational programs for eco-cultural and stewardship initiatives (Kamehameha Schools 2010).

Income from KS’ real estate assets and financial investments fund KS’ education services and
operations. Management of KS’ conservation and agricultural lands, including the lands at Punalu‘y,
is conducted by the Land Assets Division (LAD). LAD’s management strategy for these lands
incorporates five components: environment, economic, education, culture, and Hawaiian
community. In particular, the “environment” component of this strategy aims to “protect and restore
native ecosystems and the services they provide including a resource base for traditional practices,
and to function as a place to be well and be Hawaiian” (Kamehameha Schools 2010). Initiatives
outlined in the May 2010 Punalu‘u Ahupua‘a Plan for implementing this component include:

Mitigate flooding and storm water runoff and facilitate stream stewardship opportunities;
e Steward native ecosystems; and

e Control invasive plant species and feral animals.

In particular, the stream restoration work described in this EA was identified in KS’ Punalu‘u
Ahupua’a Plan as a priority project. As a result, completion of the restoration work would align
closely with the strategic goals of KS’ LAD as outlined in the Punalu‘u Ahupua’a Plan (Kamehameha
Schools 2010).

1.4 Regulatory Provisions Governing this
Environmental Assessment

Activities conducted in Hawaiian shorelines areas that have been designated as being within the
“Special Management Area” are regulated through issuance of Special Management Area (SMA)
permits under Chapter 205A of the Hawai‘i Revised Statutes (HRS). SMA permits are issued at the
county level; county authorities establish shoreline setback provisions and requirements for permit
compliance.

In O‘ahuy, the City and County of Honolulu has established environmental assessment requirements
for issuance of SMA use permits in Chapter 25 of the Revised Ordinances of Honolulu (ROH). These
requirements state that any proposed development within an SMA and requiring an SMA use permit
shall be subject to an assessment by the agency in accordance with the procedural steps set forth in
the State of Hawai‘i’s environmental review requirements in Chapter 343 of the HRS. A major SMA
permit is required if a construction value of more than $500,000 will occur within the SMA. As the
proposed stream restoration project would take place almost entirely within the SMA and the
construction value would exceed this value, completion of the proposed project would require
issuance of a major SMA permit by the City and County of Honolulu. Such approvals are in the form
of a formal resolution adopted by the City and County of Honolulu County Council. Processing of the
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SMA application and preparation of the draft resolution that is forwarded to the County Council for
consideration is handled by the City and County’s Department of Planning and Permitting (DPP).
Because the request for approval stems from a request by the landowner (KS), the Chapter 343
document is treated as an “applicant action”.

Draft Environmental Assessment 1-6 July 2015
Punalu‘u Stream Restoration Project ICF 00640.12



Kamehameha Schools Project Purpose and Need

Chapter 2
Project Purpose and Need

The Punalu‘u ahupua‘a has been subjected to a range of historic impacts that include water
diversions; invasion by non-native stream, plant, and animal life; stream channelization;
unprotected stream crossings; land grading and alteration of natural drainage patterns; tillage;
livestock grazing; aquaculture; and residential development. Currently, over 50 acres of the lower
Punalu‘u Valley are flooded annually. Flooding causes economic hardship and appears to be getting
worse, possibly as a result of sedimentation within the stream. The most recent episode of flooding
occurred on July 19, 2014, and damaged roads, properties, fields, and crops.

KS identified the lower Punalu‘u Stream Valley as an opportunity to implement a project that
incorporates its ahupua‘a management strategy to provide flood mitigation and restore natural
ecological form and process. Specific objectives of the project include, but are not limited to the:

1. Ecological restoration of native flora and fauna to a Hawaiian lowland stream;

2. Continuation of traditional Hawaiian land use compatible with periodic flood inundation;

3. Provision of improved flood protection and drainage for agricultural tenants and KS facilities;
4

Stabilization of eroding stream banks and a reduction in sediment discharge to the marine
shoreline; and

5. Creation of eco-cultural educational opportunities to learn about sustainable agriculture and
ecosystem function.

The primary restoration objective of this project is to develop sustainable flood protection and
restore hydrologic processes in the Punalu‘u watershed altered by a previous lessees, with a focus
on the lower reach of Punalu‘u Stream and its floodway. The comprehensive restoration design
would reduce flooding along Punalu‘u Stream using natural materials and methods that augment
natural physical processes, are aesthetically pleasing, are sustainable with little to no maintenance,
are acceptable to the Punalu‘u community, all while enhancing aquatic and wetland habitats. Key
components of the restoration design are to restore a natural valley floodplain and terrace
landscape; re-designate land uses so that farmers on chronically flooded agricultural lands are
relocated to the floodplain margins on elevated terraces; and create a new stream corridor with a
new riparian forest that restores a floodplain connection with Punalu‘u Stream.
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Chapter 3
Proposed Action and Alternatives

Proposed restoration work includes restoring the channel, estuary, and floodplain of the lower
Punalu‘u Stream to alleviate chronic flooding and restore natural ecosystem processes. These
actions have specific Federal, State and local permitting requirements, and are described in more
detail below. Agricultural and educational uses will continue on the site after the project.

3.1 Proposed Action - Stream Restoration

The project area for the proposed action is defined as the approximately 140 acres of land along the
lower reaches of the Punalu’u stream and its floodplain within the construction limit of the
proposed restoration work (see Exhibit 3-1). The 140 acres includes approximately 90 acres where
earthwork would occur to re-contour the topography, as well as acreage on the site designated for
construction access, equipment staging, and land that would be revegetated without cutting or
filling the ground surface. Restoration work includes cutting, grading and fill operations to lower
elevations on the floodplain and create new setback berms that would allow the Punalu‘u stream to
naturally re-meander, allow high flows to spill out of the Punalu‘u stream channel, and to spread out
in a designated floodway. All work would contribute to a larger floodplain and stream corridor than
currently exists to temporarily store floodwaters, trap sediment on the floodplain and estuary
before it reaches Kamehameha Highway and nearshore environments, improve flood conveyance,
and restore geomorphic and ecologic processes. Restoration work would occur within three sections
of the Punalu‘u valley: the Upper Valley, the Lower Valley, and the Kahana (southern) side of the
Valley (see Exhibit 3-1).

The 90% design level engineering drawings prepared for the project are presented in Appendix A.

3.1.1 General

Earthwork in the project area would involve clearing, grubbing, grading, excavation, dredging, and
fill operations. All earthwork would occur in and along previously altered areas of the Punalu‘u
stream channel on lands owned by KS. All earthwork would occur upstream of the Kamehameha
Highway which is outside of the shoreline setback area established in Section 23-1.4 of the ROH.

Construction activities using heavy earthmoving equipment are expected to last six months; work
hours will be restricted to weekdays between 7:00 AM and 6:30 PM. Staging areas for construction
will be located on KS property. All materials and equipment will be stored in designated staging
areas when not in use. As active farming will be occurring mauka of the project site, construction
areas will be designed to provide continual access for farmers to access active farmlands.

Clearing and Grubbing

Prior to conducting any grading operations, land will be cleared and grubbed. Clearing will include
removal and disposal of all unwanted surface material, such as non-native trees, brush, grass, weeds,
downed trees, and other material. Some trees may be retained and protected during construction
(e.g., Polynesian-introduced species, large trees important to the structural integrity of the stream
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bank). Prior to the start of construction, tree protection zones will be established around these trees
so that they are retained and protected from injury or damage. Grubbing activities will include
removal and disposal of all unwanted vegetative matter from underground, such as stumps, roots,
buried logs, and other debris. Cleared debris, as well as non-native and invasive vegetation, will be
disposed of at an authorized disposal site. Cleared native vegetation will be chipped into slash (6”
maximum diameter and 12” maximum length) and stockpiled as mulch on cleared land.

Construction Best Management Practices

All construction activities will follow Best Management Practices (including all guidelines set forth
in the “Best Management Practices Manual for Construction Sites in Honolulu” and the City and
County of Honolulu’s “Rules for Soil Erosion Standards and Guidelines”) to minimize water pollution
and soil erosion into State waters, drainage, and local sewer systems. Exposed or disturbed soil
surfaces will be protected with mulches, grass seeds or hydromulch (a combination of wood fibers,
paper, and an organic tackifier mixed with water). Mulches will be clean and free of noxious weeds
and deleterious materials. Quick growing grass species (e.g., rye grass, Italian rye grass, or cereal
grasses) will be used that will not compete with permanent cover. The total area of bare soils will be
limited to five acres in dry months (April-October) and two acres in wet months (November-
March). Chemicals may also be used as soil stabilizers for erosion and dust control.

To limit soil erosion, during the initial construction phase of the project, a 50-foot long vegetation
buffer will be cordoned off on both sides of Punalu‘u stream where no clearing and grubbing will
take place. After floodplain grading is complete, this buffer area will be cleared and grubbed, one
acre at a time, leaving exposed soils bare for no more than seven days in dry months and two days in
wet months before applying slash or mulch to bare soils.
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Exhibit 3-1. Punalu‘u Flood Mitigation and Stream Restoration Project Elements
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Cut and Fill Areas

Cut and fill areas are depicted on Exhibit 3-2 below. Note the footprint of the proposed New Settling
Basin/Wetland feature has been updated since the 90% grading plan and Exhibit 3-2 was developed
(see Exhibit 3-1 for updated boundary). Cut and fill calculations for the revised boundary will be
determined in the final design but are expected to be similar to the 90% design values since the
areas of both footprints are the same. Cut areas are shown as warm colors (green, yellow, orange,
and red); fill areas are shown as cool colors (blue and purple). In total, excavation as part of the
proposed project will occur on approximately 46 acres of the project area. Fill areas will comprise
approximately 41 acres. Fill will be composed of on-site native floodplain material, including
granular fine-grained sand silt mix with periodic cobbles and boulders. Fill work would only occur in
areas beyond the riparian zone. All floodplain cut and fill areas will be covered with mulch or slash
as final grade is achieved to prevent erosion of exposed soil. Cut areas may need to be dewatered, as
needed, to install culverts in dry conditions. Any needed dewatering operations will be conducted in
accordance with applicable permit requirements to prevent discharge into State waters.

There will be no long-term stockpile areas; as areas are cut and excavated, temporary stockpiles
may be created in the immediate vicinity of the excavation, but will be immediately hauled to
permanent fill placement areas. When transporting excavated fill material, the exposed surface will
be covered completely with a tarpaulin or similar device to prevent the fill from becoming a source
of fugitive dust. Exposed soil in the project area will also be covered to prevent soil erosion during
rain and flooding events.

3.1.2 Upper Valley Project Components

The major project components described below are mapped in Exhibit 3-1. The numbers assigned to
the components in the text correlate with the numbers labeled on the map to aid in identifying their
location.

1. Stabilize Section of Eroding Streambank

Approximately 160 feet of Punalu‘u Stream'’s south bank is eroding at river station! 70+00,
threatening to undercut a resident’s property and structure. The project would use a combination of
natural materials, including large woody debris with attached rootwads, native alluvium, and large
boulders to construct an immobile 160 foot long bench along the lower bank. The bench would
provide bank stabilization by directing the erosive energy of flood events away from the eroding
bank.

2. Construct Low-Water Crossing

Green Valley Road currently crosses Punalu‘u Stream at a low water crossing at river station 62+00.
The crossing is made of local gravel and cobble bed sediment graded flat across the low flow
channel. The crossing is typically washed out at least once a year, thus requiring heavy equipment to
work in the channel to rebuild the crossing. The project would construct a rock grade control

1 The river stations shown on the planview maps follow the centerline of the Punalu‘u Stream channel and mark the
distance in feet along the channel upstream from its mouth in the ocean. Following standard practice, a + sign is
used between the hundreds and tens digits (e.g., a river station of 5+00 indicates that location on the channel is 500
feet upstream from the ocean).
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structure made of large boulders organized in the stream channel to prevent scouring at that
location. The crossing would be capable of withstanding transport during large flood events, thereby
holding grade at the low water crossing and preventing it from washing out and requiring repair.
The constructed grade control would resemble a high-gradient riffle morphology with cobble and
gravel material placed in the voids of the larger boulders. During construction, a temporary barrier
will be constructed to divert stream flow around one side of the channel; an excavator will then be
used to dig out the portion of existing channel on the other side of the barrier. Excavated materials
will temporarily be stockpiled on the stream bank. Large boulders will be placed in the excavated
area. Some of the excavated material will be used to fill in the void spaces between boulders; the rest
will be distributed in the local channel and not permanently stockpiled. Once work is complete on
one side of the stream channel, the same process will be used to construct the crossing on the other
side of the channel. In total, less than an acre of material (approximately 293 cubic yards) will be
excavated to construct this crossing.
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Exhibit 3-2. Cut and Fill Areas for Punalu‘u Flood Mitigation and Stream Restoration. Note the Footprint of the Proposed New Settling Basin/Wetland Feature has been updated since the 90% Grading Plan was developed (see Exhibit 3-1
for Update). Cut and Fill Calculations for the Revised Boundary will be Determined in the Final Design.
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3.1.3 Lower Valley Project Components

3. Create New Estuary Channel and Improve Kahana Drainage

An existing drainage ditch south of the stream (known as Punalu‘u Ditch) currently drains 194 acres
from the sub-basins on the Kahana side of the valley into a HDOT undersized 30-inch culvert at
Kamehameha Highway, which contributes to chronic flooding in the lower valley. The project would
convert Punalu‘u Ditch into a new sinuous estuary channel with a riparian forest corridor that
conveys the vast majority of Kahana runoff into the newly created corridor and estuary on Punalu‘u
Stream, thus allowing sediment loads generated from the Kahana sub-basins to deposit in the
estuary instead of direct transport into the coral reefs of the nearshore environment and
dramatically reducing the amount of flow conveyed to the undersized highway culvert.

The new estuary channel will be created by excavating on approximately 0.5 acre of the floodplain
along the Punalu‘u Stream (see Exhibit 3-1). During construction, the existing earthen berm along
the Punalu‘u Stream will be retained between river stations 0+00 and 0+50 to isolate the channel
excavation from the Punalu‘u Stream. In addition, 2,005 linear feet of turbidity curtains will be
installed along the edge of the existing stream channel to further isolate the work area from active
stream flow.

Excavation in the lower portion of the site may encounter groundwater; as a result, equipment mats,
layers of vegetation, and/or low-ground pressure equipment will be used as needed to prevent
equipment from becoming mired in saturated soils.

Once the floodplain excavation is complete, the berm will be removed to complete the channel
excavation; the turbidity curtains will be removed when the turbidity has settled and the water has
clarified in the estuary channel.

All earthwork in and along the channel would occur within the lower reach that is tidally controlled.
No major diversions or discharge of water is proposed as part of the channel excavation.

4. Remove Artificial Streambank Berms

Historically unconsolidated alluvium has been used to form artificial push-up berms several feet
high along lower Punalu‘u Stream’s north and south banks over the past several decades. The berms
channelize the stream and limit the existing stream floodway width to about 100-125 feet on
average. The floodway widens near the Punalu‘u Stream’s mouth upstream of Kamehameha
Highway where tide levels create a backwater zone covered with dense hau bush (Hibiscus tiliaceus),
an invasive species. The project would remove about 7,000 linear feet of berms along the
channelized reach to restore natural channel bank heights. Elimination of the berms would remove
an artificial constraint imposed on the stream’s ability to naturally meander and would enable the
channel to gradually regain a more natural channel sinuosity through natural channel migration into
the new floodplain corridor (further discussed below). Sections of the stream banks would be
lowered to reconnect the channel to the floodway. A section of fill at river station 36+00 would also
be excavated to remove the high ground and improve floodplain connectivity (see Exhibit 3-1).
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5. Excavate Historic Floodplain Fill and Create a Floodplain Corridor

Green Valley Road is a private agricultural access road that currently traverses from Kamehameha
Highway into the upper watershed, providing access to farmers and other residents in the
watershed. The road is elevated on fill, aligned close to Punalu‘u Stream’s south bank in many
locations, and contributes to the lack of connectivity between the stream and its floodplain by
creating a barrier between the two. The loss of floodplain connectivity is exacerbated by several feet
of fill that has been placed on the floodplain over the past 100 years or more.

This project element would excavate approximately 29 acres of floodplain fill between the Punalu‘u
Stream and the proposed relocated Green Valley Road (see Exhibit 3-1) to restore natural floodplain
elevations and contours. Punalu‘u Stream’s floodplain corridor would be changed from the existing
100-125 feet width into a new corridor over 700 feet wide, on average.

The new corridor landscape created by the floodplain excavation and elevated road is based on a
natural alluvial valley morphology in which the Kahana (southern) hillslope transitions into a
terrace elevated above the floodplain that in turn transitions into a lower elevation floodplain and
stream channel. The boundary of the corridor is within land owned by KS and is wide enough to
encompass the floodplain area occupied at one time or another by historic channels as evidenced by
the channel migration analysis dating back to the earliest available photo in 1928 (Exhibit 3-3). The
upstream extent of the corridor roughly coincides with the start of historic channelization and the
transition into a lower gradient alluvial reach. Areas outside the floodplain corridor where flood
risks would be reduced would not be subjected to the chronic damages they have experienced under
the site’s current conditions.

6. Relocate Green Valley Road

The Green Valley Road currently aligned along the stream’s south bank would be relocated away
from the channel to the top of a new constructed berm that would elevate the road out of the
floodplain. This berm would be approximately 20 feet wide and 2,800 feet long, extending from the
Kamehameha Highway to a point just south of river station 30+00. The berm will be constructed of
materials excavated from other areas, with the top one foot of material composed of gravel or sand
wrapped with geotextile material. The relocated road would form the southern boundary of the new
approximately 4,200 feet long, 70 acre floodplain corridor (measured within KS property). The road
would be elevated about 3-5 feet, on average, to prevent floodwaters from entering the southern
side of the valley where excavated fill would be placed on the upland side of the berm to create new
productive agricultural lands. Five culverts would be constructed under the relocated road to route
Kahana runoff into the new estuary channel and Punalu‘u Ditch.

7. Create a Punalu‘u Stream Estuary

Historic imagery shows Punalu‘u Stream used to have a larger and more open estuary than currently
exists. Much of the estuary today is encroached upon by the invasive hau bush, which has become so
prolific that it impedes water flow and prevents the estuary from trapping sediment. The project
would excavate approximately 5 acres of land near river station 10+00 to a depth of 4-5 feet to
create a new estuary. Existing hau bush would be removed to create an open estuary that would not
only improve flood conveyance, but would also trap sediment before it can be delivered to coral
reefs in the nearshore environment.
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8. Create Ancillary Agricultural Use Area

This element of the proposed project would use excess material excavated from the Punalu‘u
floodplain to construct an elevated pad of approximately 5 acres immediately south of where
Punalu‘u Ditch intersects Kamehameha Highway. The site would be elevated 3-4 feet above the
existing ground to keep it dry during low to moderate flood events and keep all existing soils on site
and out of local landfills. Future proposals for this area include a future agriculture processing
center and other agricultural ancillary use facilities.

9. Revegetation

The existing riparian corridor surrounding the Punalu‘u Stream is comprised almost entirely of non-
native and invasive species such as California grass (Brachiara mutica), honohono grass (Commelina
diffusa), cane grass (Pennisetum purpureum), hau (Hibiscus tiliaceus), gunpowder tree (Trema
orientalis), octopus tree (Schefflera actinophylla), java plum (Syzygium cumini), guava (Psidium
guajava), christmas-berry (Schinus terebinthifolius), koa haole (Leucaena leucocephala), and wild
ginger (Zingiber spp.) (Kamehameha Schools 2009, Kamehameha Schools 2010). A map of the site’s
existing vegetation is included in the wetland delineation presented in Appendix B. The non-native
vegetation in the project area will be cleared and grubbed as part of the proposed project. After
construction work is complete, native vegetation would be planted in a 50 feet wide corridor along
both banks of Punalu‘u Stream and the Punalu‘u Estuary Channel. All other areas on the floodplain
outside of areas not designated for lo‘i kalo or orchards will be hydroseeded with a native grass
mixture. More extensive revegetation could occur as part of a potential habitat bank described in
Section 3.2 below. The colored polygons depicted on the floodplain in Exhibit 3-1 indicate the
proposed land uses after construction.
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Exhibit 3-3. Historical Change of Punalu‘u Stream’s Channel Centerline from 1928 to 2008
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3.1.4 Kahana (Southern) Side Project Components

Improve Southeast Kahana Drainage

The low-lying area southeast of Punalu‘u Stream and the subdivision south of existing Punalu‘u
Ditch historically has been used as a pasture and has very poor drainage. The natural drainage path
of the area is north to a HDOT 12 x 6 foot box culvert under Kamehameha Highway just south of the
road into the subdivision. Because of the area’s low elevations and being separated from the
downstream drainage by elevated Coral Road (the private agricultural access road that goes from
Kamehameha Highway to the northwest at the base of the Kahana hillslope before joining Green
Valley Road), water collecting in the site from Kahana hillslope floods local homes and can take
weeks to drain under a small 18” and perched (elevated above the water surface) culvert under
Coral Road.

10. Construct Wetland Settling Basin

The proposed project would cut approximately 5 acres (for a total of approximately 28,000 cubic
yards of excavated material) to create the Kahana stormwater basin just north of the low-lying
pasture area, currently identified in Exhibit 3-1 in the northern portion of the area proposed as the
future settling basin/wetland. The cut material will be isolated from the existing Kamehameha
Highway culvert by maintaining a plug of soil a minimum of 50 feet wide in the settling basin area
until the basin grading is completed. The settling basin would be approximately four feet deep when
full, and sized to attenuate the runoff from a 50-year, 1-hour rainfall intensity storm.

11. Elevate Pasture Area

All of the cut material generated from constructing the settling basin will be placed as fill to elevate
the depressed pasture area relative to the surrounding land. In total, 103,000 cubic yards of fill will
be placed on approximately 14 acres of the low-lying pasture to elevate the ground. The balance of
the fill beyond the 28,000 cubic yards generated from the settling basin excavation will come from
the Punalu‘u Stream floodplain excavation. Drainage swales and a larger capacity culvert under
Coral Road would be constructed in the filled pasture area to route the water to the newly
constructed settling basin upstream of the Kamehameha Highway culvert.

12. Construct New Drainage Paths to Reduce Flooding

Approximately 3,100 feet south of the existing HDOT culvert under Kamehameha Highway at the
proposed settling basin, flooding is also problematic due to runoff from the Kahana hillslope
draining into a pair of highly undersized culverts under Kamehameha Highway. Runoff from the
hillslope is funneled into a small culvert through a berm along the west side of the highway. After
the flow exits the culvert through the berm it is forced to make a 90 degree turn to the north where
it flows along an undersized drainage ditch along the highway before entering another small and
undersized culvert that routes the water under the highway and into a drainage ditch that flows
between residential properties before entering the ocean. Since the culverts are severely
undersized, much of the flood water cuts across the highway road surface and flows uncontrolled
into residential properties on the east side of the highway. To improve stormwater drainage in this
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area, a drainage ditch will be constructed from a point on the hillslope approximately 170 feet west
of the existing undersized culverts to divert hillslope runoff into the newly constructed settling
basin where flood flows can be attenuated and sediment deposition can occur instead of being
discharged directly into the ocean (see the yellow line on Exhibit 3-1). To take advantage of the
existing drainage ditch network, roads, and topography, the drainage ditch will consist of upper
ditch (2,000 feet in length) and lower ditch (1,800 feet in length) components. Excavation will take
place on approximately 0.5 acre of land, creating upper and lower ditches of 5 feet and 4 feet in
depth, and 7.5 feet and 6 feet in width, respectively. Cut material will be used to form the downslope
side of the ditch.

3.2 Restoration with Habitat Bank Option

In addition to the stream restoration work described in Section 3.1, KS is considering creation of a
habitat bank to restore, enhance, and preserve wetlands and estuary habitats for the purpose of
establishing a compensatory wetland mitigation (Wetland Credits) and species conservation
(Conservation Credits) bank in the Punalu‘u Valley. The proposed name of this bank is the “Punalu‘u
Habitat Bank”. The purpose of the Punalu‘u Habitat bank would be to develop off-site compensatory
mitigation that could be used by individuals or organizations seeking permits that would require the
permittee to offset project impacts. The permittee’s mitigation requirements would be satisfied by
the bank. A Conservation Bank Agreement for the site would commit KS to recording a conservation
easement on up to 60 acres of to protect it from development in perpetuity. The habitat bank would
also include a more extensive revegetation plan than the Proposed Action. A riparian forest would
be re-planted with native Hawaiian trees throughout the new floodplain rather than just a 50 foot
wide buffer along the channels. These trees would provide the shading necessary to eliminate the
invasive grasses that have severely encroached upon the channel in several reaches with full sun
exposure. Additional planting of freshwater and estuarine wetland species would occur to create
new wetland and enhance existing wetland. Outside of areas not designated for riparian forest,
wetland, lo‘i kalo, or orchards, cleared areas would be hydroseeded with a native grass mixture.

The potential Punalu‘u Habitat Bank would be located in the Punalu‘u Valley in the same area
proposed for the restoration work described in Section 3.1 (Exhibit 3-4). Ecological components of
the bank would include enhancement and creation of approximately 24.67 acres of freshwater
wetland habitat and 36.14 acres of mixed species riparian forest. KS currently owns approximately
150 acres of the Punalu‘u valley bottom. Existing activities, including agricultural uses, would
continue within KS lands outside of the Punalu‘u Habitat Bank.

In determining whether or not to pursue the Punalu‘u Habitat Bank, KS prepared a bank prospectus,
with technical guidance and assistance from ICF Jones and Stokes Inc. (ICF), to comply with the
informational requirements of a prospectus associated with establishing mitigation/conservation
banks outlined by the Army Corps of Engineers (USACE) and
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Exhibit 3-4. Optional Punalu‘u Habitat Bank Areas

Punalu'u Habitat Bank Areas
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i " Punalu'u Watershed
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US Fish and Wildlife Service (USFWS). The bank was submitted to the USACE and USFWS in August 2014
and discussions continue between KS and the agencies. After further coordination with USACE and
USFWS, if KS continues to pursue the Habitat Bank, the next steps in the process would be:

1. Finalize the Bank Prospectus

USACE and USFWS would determine if the Bank Prospectus is complete and
communicate this to KS.

2. Assembling the Interagency Review Team (IRT) and Bank Prospectus Review.

An IRT would be invited to participate in review of the proposal. Members are invited
from the state and federal natural resource agencies, as well as other appropriate state
and local regulatory agencies and others with specific expertise as may be needed.

3. Preparation of the Draft Bank Instrument (Future KS Decision Point)

If KS decides to move forward, ICF would prepare the draft Bank Instrument
addressing all items required in state and federal rule and issues brought up during the
Bank Prospectus review and submits a draft Bank Instrument to the COE, USFWS and
DFW for completeness check.

COE, USFWS and DFW determine whether the draft Bank Instrument is complete and
communicate this to the KS.

4. Final Bank Instrument (Future KS Decision Point)

If KS decides to move forward with the Bank, ICF submits the final Bank Instrument to
the agencies

The COE, USFWS and DFW notify the Sponsor and IRT whether each agency would
approve the Bank Instrument.

The Bank Instrument is Approved, Not Approved, or the federal dispute resolution
process is started.

5. Public Notice of Approved Bank

Upon approval of the Bank Instrument, Public Notice of Mitigation Bank Approval is
issued by the COE and/or USFWS.

6. Release of credits

All legal documents such as recorded deed restrictions and financial sureties are
completed and submitted to the COE, USFWS and DFW before the initial credit
release.

As-built drawings or other documentation of the Bank establishment as provided in
the Bank Instrument are submitted to the COE, USFWS and DFW.

KS may sell credits as soon as they have been formally released by the COE, USFWS
and DFW.

Each sale must be documented with a receipt including the permit numbers, amount
of credit, and a statement that KS is thereby assuming responsibility for completion of
the mitigation obligation.

COE, USFWS and DFW will subtract these credit sales from their respective ledgers
when the subject permit is issued.
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7. Monitoring
e KS submits Annual monitoring reports, due by date specified in the instrument, to
the IRT. These reports include data to document whether the Bank performance
standards have been met, a complete and cumulative credit ledger, and
recommendations for any remedial actions as may be needed.

8. Adaptive Management
e [t's expected that site visits or monitoring reports may trigger review and amendment
of the Bank Instrument to accommodate changes in expectations and results. Any
amendments to the Instrument will be at the mutual agreement of the COE, USFWS,
DFW, and KS.

9. Transition to Long-Term Steward
e A portion of the expected credits are withheld until the KS submits, and the COE,
USFWS, and DFW approve a long term plan, stewardship agreement, and ongoing
funding mechanism to ensure the wetland functions are sustained in perpetuity.

3.2.1 Wetland Mitigation Component

The wetland mitigation bank component would include all wetland areas to be enhanced or created
through the habitat restoration work and is depicted in blue in Exhibit 3-4. This includes
approximately 24.67 acres of enhanced or created estuarine, riverine, and freshwater emergent
wetlands (see Exhibit 3-5). Existing riverine and estuarine wetlands within the Punalu‘u stream and
estuary channel would be enhanced by restoring natural flood flows, removing invasive species, and
reducing sedimentation. Approximately 0.5 acres of new riverine wetland would be created by
constructing a new estuary channel to deliver Kahana runoff to the estuary instead of diverting it
through Punalu‘u Ditch and directly into the ocean, as is currently done. Enlarging the existing
estuary that has nearly filled with sediment and diverting flows from the former Punalu‘u Ditch to
the estuary channel would create 1.6 acres of estuarine wetland and enhance 4.2 acres.
Approximately 7.5 acres of freshwater emergent wetland would be created, and 2.5 acres enhanced,
through construction of a settling basin for runoff from the Kahana hillslope runoff and taro pond
construction. Furthermore, 5.2 acres of riverine wetland within Punalu‘u Stream, and 3.2 acres of
wetland at the confluence of Waiono Stream and Punalu‘u Stream, would be enhanced.

3.2.2 Mixed Species Riparian Forest Component

The mixed species riparian forest component is depicted in green in Exhibit 3-4 and would include
approximately 36.1 acres of mixed species riparian forest (see Exhibit 3-5). Existing habitat within
this area would be enhanced by restoring natural flood flows, removing invasive species, and
reducing sedimentation. See Exhibit 3-6 for the full list of species that would be targeted by this
component of the habitat bank.
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Exhibit 3-5. Wetland & Riparian Habitat in the Punalu‘u Habitat Bank

Enhanced Created Lost Net Change in Habitat Area
Habitat Type (acres) (acres) (acres) (acres)
Estuarine Wetland 4.2 1.6 0.0 +1.6
Riverine Wetland 5.2 0.5 0.0 +0.5
Freshwater Emergent Wetlands 5.8 7.5 -1.4 +6.1
Wetland Total 15.2 9.6 -1.4 +8.2
Mixed Species Riparian Forest 0.0 36.1 0.0 +36.1
Habitat Total 15.2 45.7 -1.4 +44.3

Exhibit 3-6. Federally Listed Species with Potential Habitat in the Stream and Riparian Corridor

Component of the Punalu‘u Habitat Bank

Common Name

Scientific Name

Animals

Hawaiian duck or Koloa maoli

Hawaiian coot, ‘alae ke‘oke‘o

Hawaiian moorhen or ‘alae ‘ula

Hawaiian Stilt or Ae‘o

Hawaiian Hoary Bat or ‘ope‘ape‘aa

n/a (damselfly)

Flying earwig Hawaiian damselfly, pinapinao
Black line Hawaiian damselfly, pinapinao
Oceanic Hawaiian damselfly, pinapinao
Pacific Hawaiian damselfly, pinapinao

Anas wyvilliana

Fulica alai

Gallinula chloropus sandvicensis
Himantopus mexicanus knudseni
Lasirus cinereus semotus
Megalagrion leptodemas
Megalagrion nesiotes

M. nigrohamatum nigrolineatum
M. oceanicum

M. pacificum

Plants

n/a
Kamanomano
‘Akoko

n/a

Hilo ischaemum
Nehe

Palapalai

Achyranthes splendens
Cenchrus agrimonioides
Chamaesyce celastroides
Cyperus pennatiformis
Ischaemum byrone
Lipochaeta lobata
Microlepia strigosa

Source: U.S, Geological Survey 2011a.

@While the National Gap Analysis Program Land Cover Data (U.S. Geological Survey 2011a) did not indicate habitat for
this species, the presence of this species has been reported in the project area (see Kamehameha Schools 2011).
Additional survey work may be required to confirm habitat potential for this species.
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3.3 Alternatives Considered and Eliminated

3.3.1 Development of Alternatives

An alternatives development and evaluation process was undertaken for the Punalu‘u restoration
project in which different methods and components were developed to meet project goals. Through
a qualitative and quantitative evaluation process, a preferred alternative was selected that best met
project goals. The following summarizes the alternative selection process.

Scientific studies were conducted from 2010-2011 that characterized potential flooding problems
and historic alterations, as well as site geomorphology, hydrology, and hydraulics. For much of the
twentieth century, Punalu‘u Stream was constrained to a very un-natural straight and narrow
channel requiring constant maintenance when near annual flood events would break through
portions of the artificial berms constructed in an attempt to confine all flow within the channelized
stream. Flood water would spill out onto the floodplain at unpredictable locations and cause damage
to farmers and residents occupying the floodplain that was otherwise hydrologically disconnected
from the channel. A fundamental element of this project’s stream restoration and flood protection
goals is recognition and delineation of an adequate corridor for accommodating natural processes of
channel migration and flooding; thus, any realistic alternative needed to incorporate some sort of
floodplain corridor rather than continue to attempt to unnaturally confine the channel.

Prior to developing the alternatives, the project team met with many of the local community
members to identify the source of flooding problems, delineate areas typically flooded, and discuss
possible mitigation efforts. Opportunities and constraints for restorative flood protection were
described that would be consistent with KS’ mission and specific goals for the lower Punalu‘u
Stream Valley. The project team then developed five flood concept alternatives that were evaluated
for their ability to restore and accommodate natural processes, refine flood risk certainty for land
use planning, improve flood protection, and achieve other KS site goals, including educational
opportunities and promotion of sustainable agricultural practices. The alternatives varied in
complexity and cost.

3.3.2  Alternate Project Components

All five alternatives included creation of a new floodplain corridor in which the artificial berms
confining Punalu‘u Stream and preventing flood flows from flowing on the floodplain were removed
and a new setback berm was created on the valley margin to define the boundary between the
floodplain and terrace. The size of the floodplain corridor varied between alternatives. All five
alternatives also included removal of the fill placed on the floodplain over the years to restore
natural floodplain elevations; as well as relocation of Green Valley Road that is currently aligned
along the stream’s south bank to the top of the new setback berm. The alternatives used different
methods for addressing flood water in Punalu‘u Ditch. Punalu‘u Ditch is the main ditch that runs
west to east along the southern floodplain margin and is responsible for draining large volumes of
water during storm events. The ditch’s HDOT culvert at Kamehameha Highway is very undersized
and results in substantial flooding in the low-lying areas when water is backed up behind the
culvert. One alternative considered replacing the undersized culvert with a much larger capacity
culvert under the highway while other alternatives evaluated different amounts of deepening and
widening the ditch to improve conveyance or using fill to elevate ground adjacent to the ditch. The
option of constructing a flood distributary channel that would route a portion of the high flow from
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Punalu‘u Stream to Punalu‘u Ditch was also included as an alternative component to evaluate its
effect on reducing flood elevations along the lower reach of Punalu‘u Stream. Replacement of
another undersized culvert under Kamehameha Highway to the far south of the project area was
also considered as an alternative option for reducing flooding in the southeast Kahana area. Since
vegetation plays a critical role on bank stability and flow conveyance in Punalu‘u Stream, a list of
native Hawaiian and Polynesian introduced plants compatible with project goals was compiled for
inclusion in the alternatives and different land uses within the flood corridor were evaluated.

The hydraulic performance and flood risk benefit of all alternatives were modeled and
quantitatively assessed, which provided a key means of evaluating their ability to meet project goals.
The five alternatives were presented at a meeting with KS in December 2011. During the meeting,
the results of the alternatives evaluation and pros and cons of each alternative were discussed and
the most desirable components of each alternative were combined by the group as a whole into a
final concept alternative. The alternatives of replacing Punalu‘u Ditch’s culvert under Kamehameha
Highway and another undersized culvert under Kamehameha Highway further south were
eliminated after discussions with the Hawai‘i Department of Transportation showed cost-sharing for
the culvert replacements was not a viable option. Furthermore, the alternatives evaluation process
resulted in elimination of the flood distributary channel and enlargement of Punalu‘u Ditch
components, and instead advancement of the estuary channel component to the final concept
alternative since analysis showed the estuary channel would provide increased flood reduction and
provide additional ecological value. The final concept alternative formed the basis of development of
50%, 75%, and 90% engineering plans, specifications, and cost estimates.

3.4 No Action Alternative

The only alternative to the Proposed Action is the No Action Alternative. Under this alternative, the
Punalu‘u habitat restoration work would not be completed. Existing activities would continue
within the Punalu‘u watershed. Punalu‘u Stream would remain channelized with a riparian zone of
invasive plants, chronic flooding would continue to occur in the watershed, and sedimentation
within the stream and nearshore environment would continue.
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Chapter 4
Affected Environment

This chapter provides an overview of the existing environmental conditions within the project area
and the surrounding Punalu’u valley. An analysis of the Proposed Action’s impact on the different
components of the affected environment is presented in Chapter 5, Environmental Consequences.

4.1 Air Quality

Under the authority of the Clean Air Act, the U.S. Environmental Protection Agency (EPA) has
established nationwide air quality standards, known as the National Ambient Air Quality Standards
(NAAQS). The NAAQS represent the maximum allowable atmospheric concentrations of seven
“criteria pollutants” including ozone, carbon monoxide, nitrogen dioxide, sulfur dioxide, particulate
matter less than 10 microns in diameter, particulate matter less than 2.5 microns in diameter, and
lead. The primary NAAQS are set at a level to protect public health with an adequate margin of
safety; the secondary NAAQS are set at a level to protect the public welfare from any known or
anticipated adverse effects of a pollutant (e.g., damage to crops and materials). The EPA designates
areas of the United States having air quality equal to or better than the NAAQS as being in
“attainment.” Areas with air quality worse than the NAAQS are referred to as being in “non-
attainment.” Under the Clean Air Act, state and local agencies may establish their own Ambient Air
Quality Standards, provided these standards are at least as stringent as the Federal requirements.
The national standards, as well as the standards set by the State of Hawai'i, are provided in Exhibit
4-1.
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Exhibit 4-1. Hawai‘i and National Ambient Air Quality Standards

Affected Environment

Averaging Hawai'‘i National Primary  National Secondary
Pollutant Timeb Standards? Standards? Standards?
Ozone (03) 8 Hours 0.08 ppm 0.075 ppm 0.075 ppm
Carbon Monoxide (CO) 8 Hours 4.4 ppm 9 ppm -

1 Hour 9 ppm 35 ppm -
Nitrogen Dioxide (NOz) Annual 0.04 ppm 0.053 ppm 0.053 ppm

Arithmetic Mean

1 Hour - 0.100 ppm -
Sulfur Dioxide (SO2) Annual 0.03 ppm - -

24 Hours 0.14 ppm - -

3 Hours 0.5 ppm - 0.5 ppm

1 Hour - 0.075 ppm -
Particulate Matter <10 Annual 50 pg/m3 - -
microns in diameter

24 Hours 150 pg/m3 150 pg/m? 150 pg/m?3
(PM10)
Particulate Matter <2.5 Annual - 12 pg/m3 15 pg/m3
microns in diameter
(PMz5) 24 Hours - 35 ug/m3 35 pg/m3
Lead 3-Month Average 1.5 pg/m3 0.15 pg/m3 0.15 pg/m3

(calendar (running 3-month) (running 3-month)
quarter)

Hydrogen Sulfide (HzS) 1 Hour 0.025 ppm - -

Source: National - 40 CFR 50 (EPA 2012a). Hawai‘i - Hawai‘i Administrative Rules, Title 11, Chapter 59

(HDOH 2013a).

a ppm = parts per million; ug/m3 = micrograms per cubic meter.
b National standards other than ozone and those based on annual averages or annual arithmetic means are

not to be exceeded more than once a year. The ozone standard is attained when the expected number of
days per calendar year with maximum hourly average concentrations above the standards, averaged over
three years, is equal to or less than one. The 1-hour NO2 standard is attained when the 3-year average of the
98th percentile of the daily maximum 1-hour average at each monitor within an area does not exceed 0.100
ppm. The 24-hour PM1o standard is attained when the 24-hour concentrations does not exceed 150 pg/m3
more than once per year on average over 3 years. The annual PMzs standard is attained when the 3-year
average of the weighted annual mean PMzs concentrations from single or multiple community-oriented
monitors does not exceed 15.0 pg/m3. The 24-hour PMzs standard is attained when the 3-year average of
the 98th percentile of 24-hour concentrations at each population-oriented monitor within an area does not
exceed 35 pg/m3. The quarterly lead standard is not to be exceeded in a calendar year. The rolling 3-month
lead standard is not to be exceeded over a 3-year period. The 1-hour sulfur dioxide standard is attained
when the 3-year average of the 99th percentile of the daily maximum 1-hour average concentrations does
not exceed 0.075 ppm.

The Punalu‘u watershed is on the windward coast of O‘ahu, approximately 15 miles north west of
Honolulu. The Island of O‘ahu has been designated by the EPA to be in attainment for the NAAQS
since 1985 (EPA 2012b). Ambient air quality in the Punalu’u watershed is relatively pristine due to
the lack of industrial pollution, the relatively small population, and the dense growth of vegetation.
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4.2 Biological Resources

Biological resources include terrestrial and aquatic plants and animals and their respective habitats.
This section is organized by: (1) general terrestrial and freshwater plant and animal species and
associated habitat; (2) marine species and associated habitat; and (3) protected species and habitat.
A biological assessment previously conducted for the site is included in Appendix C.

4.2.1 Terrestrial and Freshwater Biological Resources

Terrestrial Vegetation/Habitat

The Punalu‘u Valley supports mesic to wet grass and forest vegetation and wetland plants.
Naturalized plants include hilograss (Paspalum conjugatum), California grass (Urochloa mutica), java
plum (Syzygium cumini), and guava (Psidium spp.) (KS 2011). In addition to native plants, non-native
or invasive plant species are prevalent throughout the project area. For example, the ma kai

portions of the project area and lower ridgelines are dominated by invasive species and contain very
few native plant species. Common invasive plants found in the low lying areas of the project area
include octopus tree (Schefflera actinophylla), guava (Psidium guajava), christmas-berry (Schinus
terebinthifolius), koa haole (Leucaena leucocephala), and wild ginger (Zingiber spp.) (KS 2010).

The primary land cover of the Punalu‘u Valley is evergreen forest (38 percent), followed by
grassland (27 percent), cultivated land (8.6 percent), and impervious surface (8.1 percent) (see
Exhibit 4-2). Of the 90 acres owned by KS in the project area, approximately 9.3 acres (or 10.3
percent) are wetlands (Cardno ENTRIX 2011).

Exhibit 4-2. Land Cover Types within the Punalu‘u Valley

Land Cover Type Acres
Evergreen 34.1
Grassland 23.9
Cultivated land 7.7
Impervious surface 7.2
Palustrine forested wetland 5.7
Scrub shrub 4.5
Palustrine emergent wetland 3.4
Open space developed 2.5
Estuarine forested wetland 0.2
Total 89.2
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Exhibit 4-3. Distribution of Ecosystem Biodiversity Land Types within the Punalu‘u Valley

Native Biodiversity Class Acres
Native ecosystems no longer exist due to development or agriculture 41.1
Native ecosystems highly degraded, in need of restoration 40.9
Intact native ecosystems, low natural biodiversity 2.0
Native ecosystems threatened, high native biodiversity 0.2
Intact native ecosystems, high biodiversity 0.0
Native ecosystems rapidly degrading, in need of restoration 0.0
Unclassified 7.6
Total 91.9

Approximately 40 percent of KS-owned land represents ecosystems that are no longer intact due to
development or agricultural activities (Exhibit 4-3). In addition, approximately 40 percent of KS-
owned land represents ecosystems that are degraded and in need of restoration. Approximately 0.2
percent is land with high biodiversity but is threatened. Intact native ecosystems with low
biodiversity are present on only 2 percent, and there are no intact native ecosystems with high
biodiversity present in the project area.

Terrestrial Wildlife and Freshwater Species/Habitat

Major wildlife species in the area include the federally-listed hoary bat (Lasiurus cinereus) and
‘elepaio (Chasiempis sandwichensis) (KS 2011), as well as native bird species such as the pueo, which
is state-listed as endangered on O‘ahu, and the i'iwi (Hawai‘i DOT 2005). Domestic and invasive
wildlife species are prevalent in the project area, and include cats, mongooses, rats, mice, chickens,
cattle, horses, sandpipers, mynahs, sparrows, doves, cardinals, pigeons and bulbuls (Hawaii DOT
2005). Invasive feral pigs have caused problems in the area by destroying crops. Apple snails are
also of concern as the species feeds on kalo leaves; these snails have been reported to be moving
further upstream (KS 2010).

The Hawaiian Watershed Atlas (Hawai‘i Department of Land and Natural Resources 2008) identifies
the Punalu‘u Stream as having native insect and macrofauna diversity and an abundance of native
species (Hawai‘i Department of Land and Natural Resources 2008). However, the Punalu‘u Stream,
like most O‘ahu streams, is dominated by non-native species (KS 2009). SWCA Environmental
Consultants studied the Punalu‘u Stream upstream and downstream of the diversion dam in 2008
(KS 2009). During the SWCA visits to this area of the stream, the entire bottom was covered with
fairly thick sediments. These were easily suspended, turning the stream turbid. In locations with
slower flow, mats of filamentous algae were abundant. By far, the dominant animals downstream of
the dam were green swordtails (Xiphophorus helleri). These Poeciliids are live bearers and thus are
able to reach large numbers in reaches where they occur. The usually abundant non-native prawn
Macrobrachium lar was not common below the dam, although some were seen.

The only native species observed in this reach was the indigenous goby ‘o‘opu nakea (Awaous
guamensis) (Kamehameha Schools 2009). While no living hihiwai (Neritina vespertina) were seen
below the dam, one freshly dead shell was collected. In general, the habitat below the dam
superficially appears suitable for native species in terms of the habitat types, the abundance of
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boulders, and flow (even at near base flow conditions). However, the extensive sediment cover
renders much of this area less than ideal for native stream animals.

All native biota in Hawai'‘i originated from sources outside the archipelago (Ziegler 2002). The
native Hawaiian stream fauna evolved from many taxa that arrived from other Pacific regions (KS
2009). The continuous, perennial stream provides habitat for most of Hawai‘i’s characteristic
macrofauna including gobioid fishes (‘o‘opu), neritid snails (hihiwai and hapawai), and decapod
crustaceans (‘opae). Many of these native Hawaiian species are amphidromous: larvae hatch from
eggs laid or carried in the stream and are washed into the sea where they develop for periods
between four to six months (Radtke et al. 1988). Tiny post-larvae then reinvade stream mouths and
migrate upstream where they grow to adults (Ford and Kinzie 1982). An important ecological
characteristic of the amphidromous fauna is the ability (in varying degrees among species) to move
upstream, surmounting riffles and small falls, and for some species, even very high waterfalls (Ford
and Kinzie 1982, Radtke and Kinzie 1996). No specific evidence is available to suggest that any of
the amphidromous species is presently at risk of extinction (Kamehameha Schools 2009); however,
these species populations are believed to have declined statewide due to the synergistic effects of
cultural alterations to their habitats.

The native amphidromous fishes of Hawaiian streams include only five species of gobies: Awaous
stamineus (‘o‘opu nakea), Sicyopterus stimpsoni (‘o‘opu nopili), Lentipes concolor (‘o‘opu alamo‘o),
Stenogobius hawaiiensis (‘o‘opu naniha); and the eleotrid Eleotris sandwicensis (‘o‘opu akupa).
Native amphidromous invertebrates include two gastropods, Neritina granosa (hihiwai) and the
estuarine Neritina vespertina (hapawai); and the decapods, Atyoida bisulcata (‘opae kala‘ole) and
Macrobrachium grandimanus (‘opae ‘oeha‘a). These species have predictable patterns of
distribution in Hawaiian streams based upon salinity, elevation, location of waterfalls, stream flow
periodicity, the presence or absence of non-native species, channelization, and land use/land cover
within the watershed.

There is a host of other native marine and estuarine species important in Hawaiian stream ecology.
These include an endemic predatory flagtail Kuhlia xenura (‘aholehole) which are known to attack
nests of goby eggs (Ha and Kinzie 1996), and may also consume returning post-larval gobies. Many
other itinerant marine species undergo juvenile development in estuaries and the terminal reaches
of streams. Alien species, including the introduced amphidromous Macrobrachium lar, are impacting
native Hawai‘i systems including fishes, amphibians, and crustaceans (Yamamoto and Tagawa
2000), yet there are few published studies available that quantify these impacts. Other important
stream taxa include insects, lymnaeid snails, worms, sponges and smaller crustaceans.

4.2.2 Marine

Nearshore/Reef Flat

For the purpose of this EA, the nearshore marine habitat is defined as the area encompassing the
transition from intertidal marine habitats to associated offshore habitat (Exhibit 4-4). The intertidal
zone, also known as the foreshore and seashore, is the area that is above water at low tide and under
water at high tide (in other words, the area between tide marks). Strong interactions occur between
the marine environment and upland habitats within this area. For example, upland vegetation

Draft Environmental Assessment 4.5 July 2015
Punalu‘u Stream Restoration Project ICF 00640.12



Kamehameha Schools Affected Environment

supports bank stability, shades the upper intertidal zone and adds terrestrial matter (e.g., woody
debris) to the nearshore marine ecosystem.

Exhibit 4-4. Schematic View of a Typical Littoral Zone Including Nearshore Habitat
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Source: http://www.longbeachislandjournal.com/habitat/nearshore-habitats
The nearshore marine habitat associated with the Punalu’u drainage is further divided into:

o Reef Flat - The nearshore marine environment at Punalu‘u is dominated by a shallow reef flat
that extends along 1.5 kilometers (km) of coastline along Kamehameha Highway and is terminated
at each end by drowned stream channels.

o Reef Crest - The reef flat at Punalu‘u is bounded along its seaward margin by a narrow fossil reef
crest just a few meters wide that is exposed at mean lower low water (Rooney et al. 2004).

e ReefSlope - A gently sloping fossil reef terrace extends approximately one km further offshore
from the reef crest and terminates in a near vertical wall that drops from -20 meters to
approximately -30 m (Rooney et al. 2004).

e Reef Channel - A submerged sand channel extends over 500 m seaward from the mouth of
Punalu‘u Stream. The substratum here consists of sand, cobbles and small boulders, and limestone
outcrops (AECOS 2002).

Reef Flat

A diverse assemblage of algae typically dominates windward O‘ahu reef flats (AECOS 1994, 2002,
2006). Common species include branching Hydrolithon gardineri and crustose H. reinboldii, the
chlorophyte Halimeda sp., and Liagora spp. Rock boring sea urchins (Echinometra mathaei), wana
(Echinothrix calamaris), cone shells (Conus spp.), and he‘e (Octopus vulgaris) are found in reef
depressions. Other marine invertebrates discovered on windward reef flats include sponges, brittle
stars (Ophiocoma erinaceus), drupe shells (Morula granulata), and zebra horns (Cerithium zebrum).
Stony corals, including cauliflower coral (Pocillopora meandrina), lobe coral (Porites lobata), and
lace coral (Pocillopora damicornis) are present but cover less than five percent of the substratum
over the reef flat (AECOS 2002, 2006, 2008).
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Fishes observed on windward O‘ahu reef flats include juvenile mullet (Mugil cephalus), aholehole
(Kuhlia spp.), lizardfish (Synodus spp.), and the cloudy goby (Hazeus nephodes) (AECOS 1994, 2006).
AECOS (2002) reports use of the reef flat at Punalu‘u Beach Park for limu gathering, torch fishing,
he‘e (octopus) fishing, spear and pole fishing, as well as trap and gill net fishing. The latter two
activities are now restricted by the Department of Land and Natural Resources, Division of Aquatic
Resources (Kamehameha Schools 2009).

Reef Crest

Along the reef crest, the algae limu lipoa (Dictyopteris australis) is abundant (AECOS 1994, 2006).
Stony corals are more common towards the reef crest with cauliflower coral (P. meandrina) among
the most abundant. The endemic blue rice coral (Montipora flabellata) is rare here (AECOS 2006;
Jayewardene personal communication). Other invertebrates common along windward O‘ahu reef
crests include cowry and cone shells, decapod crustaceans (lobster, shrimp, and crabs).

Fishes reported along the reef crest include manini (Acanthurus triostegus), other surgeonfish
(Acanthurus spp.), and butterfly fish (Chaetodon spp.). Damselfish (Plectoglyphidodon imparipennis)
and reef triggerfish (Rhinecanthus rectangulus) are rarely observed here (AECOS 1994, 2006). The
threatened green sea turtle (Chelonia mydas) has also been observed seaward of the windward reef
crest near Punalu‘u (AECOS 1994, 2006).

Reef Slope

This reef structure at Punalu‘u faces ocean swells created by the northeasterly trade winds, and
provides some degree of protection to the shoreline from strong storm surge (Fletcher et al. 2008,
Rooney et al. 2004). Rooney et al. (2004) observed substantial water circulation over the reef crest
even during extended periods of negligible trade winds, and noted that the volume of offshore water
flowing across the reef protects it from damage by upland fresh water and sediment runoff. This
pattern of reef flat, reef crest, and slope also occurs along the shoreline north of Punalu‘u (AECOS
1994, 2006).

The seaward portion of the reef crest is covered in an algal turf consisting of numerous species, with
Ptercladiella capillacea and Coelothris irregularis being dominant (AECOS 1994, 2006). The
limestone shelf sloping to approximately 25 m offshore has very little relief and is covered with sand
patches and algae. Though not abundant at any one location, Coelothrix irregularis is a common
species forming irregular clumps or growing in thin layers across the substrate. The phaeophytes
Padina sp. and Turbinaria ornata are locally abundant, densely covering the substratum just below
the waves in some areas. Lace coral (Pocillopora damicornis) occasionally forms small colonies on
the seaward edge of the shelf. The Hawaiian mussel (Brachidontes crebristriatis) is locally common
in patches close to shore. Fishes expected to frequent these waters include those found on the reef
crest (above) as well as damselfishes (Fam. Pomacentridae), wrasses (Fam. Labridae), needlefish
(Tylosaurus crocodylus), papio ulua (Fam. Carangidae), o‘io (Albula virgata), mu (Monotaxis
grandoculis), and weke ‘ula (Mulloidichthys vanicolensis).

Reef Channel

Goatfish, surgeonfish, wrasses, lizardfish, milkfish, papio, and damselfish may be common in the reef
channel. Juveniles of itinerant marine species such as aholehole, mullet, papio, and o‘opu (Fam.
Gobiidae and Eleotridae) frequent the Punalu‘u estuary and may also be found within the reef
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channel close to shore. Salt tolerant non-native tilapia (Oreochromis spp.) species also may be found
here.

4.2.3 Protected Species and Habitat

Congress passed the Endangered Species Act (ESA) in 1973, recognizing that the nation’s rich
natural heritage is of “esthetic, ecological, educational, recreational, and scientific value to our
Nation and its people.” The purpose of the ESA is to protect and recover imperiled species and the
ecosystems upon which they depend. The USFWS has primary responsibility for terrestrial and
freshwater organisms; the National Oceanic and Atmospheric Administration’s National Marine
Fisheries Service (NMFS) has primary responsibility for marine wildlife and anadromous fish.

Under the ESA, species may be listed as either endangered or threatened. “Endangered” means a
species is in danger of extinction throughout all or a significant portion of its range. “Threatened”
means a species is likely to become endangered within the foreseeable future. All species of plants
and animals, except pest insects, are eligible for listing as endangered or threatened.

The ESA also requires the designation of “critical habitat” for listed species. Federally-designated
critical habitat includes geographic areas that contain the physical or biological features that are
essential to the conservation of the species and that may need special management or protection.
Critical habitat designations affect only Federal agency actions or federally funded or permitted
activities. Federal agencies are required to avoid “destruction” or “adverse modification” of
designated critical habitat. Federally-designated critical habitat may include areas that are not
occupied by the species at the time of listing but are essential to its conservation.

There are 102 plant and 10 animal species listed as threatened or endangered under the ESA in the
Punalu‘u watershed (see Exhibit 4-5). While some areas of the Punalu‘u Valley are designated as
federally-designated critical habitat for listed plant species, no federally-designated critical habitat
exists within the project area (Kamehameha Schools 2011). Species richness values in the drainage
correlate to the number of federally listed species that have potential for occurring within a given
area (Exhibit 4-6). The greatest species richness within the Punalu‘u Valley is associated with the
upland ridge top areas of the valley.

The only freshwater animals listed as endangered or as candidates for listing are insects
(Kamehameha Schools 2009). Two endemic damselflies, the Hawaiian oceanic damselfly
(Megalagrion oceanicum) and the Hawaiian orangeblack damselfly (M. xanthomelas) were recently
listed as endangered species by the USFWS. Once widely distributed in streams, ponds, and
wetlands on O‘ahu, their populations have dramatically declined. Megalagrion oceanicum has been
reported as being present in the middle reaches of Punalu‘u Stream in one or more of the historic
stream surveys summarized by the Department of Land and Natural Resources, Division of Aquatic
Resources.

In the marine environment, no green sea turtle (Chelonia mydas) or Hawaiian monk seal (Monachus
schauinslandi) sightings are found within the records of the O‘ahu Heritage Database for the marine
habitats immediately offshore of Punalu‘u. However, green sea turtles have been reported foraging
in nearshore waters fronting the property (AECOS 2002) and may actually frequent the area
seaward of the reef crest. In addition, on December 7, 2012, NMFS proposed ESA listings for 66 coral
species. In the Pacific, seven species would be listed as endangered and 52 as threatened (77 Federal
Register 73220).
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In addition to the ESA, Hawai‘i Administrative Rule (HAR) 13-95 regulates the taking of mullet
(Mugil cephalus), aholehole (Kuhlia spp.), milkfish (Chanos chanos), kala (Naso unicornis), manini
(Acanthurus triostegus hawaiiensis), moana (Parupeneus multifasciatus), papio and ulua (Fam.
Carangidae), weke (Mulloidichthys flavolineatus), ula (Panulirus marginatus), and other marine
fishes, as well as Samoan crab (Scylla serrata). The marine waters of Punalu‘u once supported a
historic mullet and akule (Selar crumenopthalmus) fishery (Handy and Handy 1991, Maly and Maly
2005).

HAR 13-100 and 188-43 also regulate taking of ‘o‘opu akupa (Eleotris sandwicensis) which is
characteristically found within estuaries and the lower reaches of Hawaiian freshwater streams.
Three stony coral species (Porites lobata, Pocillopora damicormis, Pocillopora meandrina) present on
the reefs at Punalu‘u are also protected from harvesting by HAR 13-95-70.
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Exhibit 4-5. Potential occurrence of Federally Listed/Proposed Species within the Punalu‘u Watershed

Affected Environment

Common Name ‘ Scientific Name Status
ANIMALS

Pupu Kuahiwi Achatinella bulimoides Endangered
Pupu Kuahiwi Achatinella decipiens Endangered
Pupu Kuahiwi Achatinella lila Endangered
Pupu Kuahiwi Achatinella sowerbyana Endangered
Hawaiian duck or Koloa maoli Anas wyvilliana Endangered
Hawaiian short-eared owl, pueo Asio flammeus sandwichensis

Hawaiian coot, ‘alae ke‘oke‘o Fulica alai Endangered
O‘ahu Elepaio Chasiempis sandwichensis ibidis Endangered
Hawaiian moorhen or ‘alae ‘ula Gallinula chloropus sandvicensis Endangered
Hawaiian Stilt or Ae‘o Himantopus mexicanus knudseni Endangered
Blackline Megalagrion Damselfly Megalagrion nigrohamatum nigrolineatum Endangered
n/a (damselfly) Megalagrion leptodemas

Flying earwig Hawaiian damselfly, pinapinao Megalagrion nesiotes Proposed Endangered
Oceanic Megalagrion Damselfly Megalagrion oceanicum Endangered
Pacific Hawaiian damselfly, pinapinao Megalagrion pacificum Proposed Endangered
Hawaiian Hoary Bat or ‘ope‘ape‘a? Lasirus cinereus semotus Endangered
PLANTS

n/a Abutilon sandwicense Endangered
n/a Achyranthes splendens Endangered
Palai la‘au Adenophorus periens Endangered
Mahoe Alectryon macrococcus Endangered
n/a Bonamia menziesii Endangered
Uhiuhi Caesalpinia kavaiensis Endangered
Kamanomano Cenchrus agrimonioides Endangered
‘Awiwi Centaurium sebaeoides Endangered
‘Akoko Chamaesyce celastroides Endangered
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Exhibit 4-5. Potential occurrence of Federally Listed/Proposed Species within the Punalu‘u Watershed

Affected Environment

Common Name Scientific Name Status

‘Akoko Chamaesyce deppeana Endangered
‘Akoko Chamaesyce herbstii Endangered
‘Akoko Chamaesyce rockii Endangered
Kauila Colubrina oppositifolia Endangered
Pauoa Ctenitis squamigera Endangered
Haha Cyanea acuminata Endangered
Haha Cyanea calycina Endangered
Haha Cyanea crispa Endangered
Haha Cyanea grimesiana Endangered
Haha Cyanea humboldtiana Endangered
Haha Cyanea koolauensis Endangered
Haha Cyanea lanceolata Endangered
Haha Cyanea longiflora Endangered
Haha Cyanea pinnatifida Endangered
Haha Cyanea purpurellifolia Endangered
Haha Cyanea sessilifolia Endangered
Haha Cyanea st.-johnii Endangered
Haha Cyanea superba Endangered
Haha Cyanea truncata Endangered
n/a Cyperus pennatiformis Endangered
Ha‘iwale Cyrtandra crenata Endangered
Ha‘iwale Cyrtandra dentata Endangered
Ha‘iwale Cyrtandra kaulantha Endangered
Ha‘iwale Cyrtandra polyantha Endangered
Ha‘iwale Cyrtandra sessilis Endangered
Ha‘iwale Cyrtandra subumbellata Endangered
Ha‘iwale Cyrtandra viridiflora Endangered
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Exhibit 4-5. Potential occurrence of Federally Listed/Proposed Species within the Punalu‘u Watershed

Affected Environment

Common Name Scientific Name Status

Ha‘iwale Cyrtandra waiolani Endangered
n/a Delissea subcordata Endangered
Palapalai lau li'i Diellia erecta Endangered
n/a Diellia falcata Endangered
n/a Eragrostis fosbergii Endangered
Nioi Eugenia koolauensis Endangered
n/a Euphorbia haeleeleana Endangered
Mehamehame Flueggea neowawraea Endangered
Nanu Gardenia mannii Endangered
n/a Gouania vitifolia Endangered
n/a Hesperomannia arborescens Endangered
n/a Hesperomannia arbuscula Endangered
n/a Huperzia nutans Endangered
Hilo ischaemum Ischaemum byrone Endangered
Aupaka Isodendrion longifolium Threatened
Hulumoa Korthalsella degeneri Endangered
Kamakahala Labordia cyrtandrae Endangered
n/a Lepidium arbuscula Endangered
Nehe Lipochaeta lobata Endangered
n/a Lobelia gaudichaudii Endangered
n/a Lobelia niihauensis Endangered
n/a Lobelia oahuensis Endangered
n/a Lysimachia filifolia Endangered
Nehe Melanthera tenuifolia Endangered
Alani Melicope christophersenii Endangered
Alani Melicope hiiakae Endangered
Alani Melicope lydgatei Endangered
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Exhibit 4-5. Potential occurrence of Federally Listed/Proposed Species within the Punalu‘u Watershed

Affected Environment

Common Name Scientific Name Status

Alani Melicope pallida Endangered
Alani Melicope saint-johnii Endangered
Kolea Mpyrsine juddii Endangered
n/a Neraudia angulata Endangered
Kulu1 Nototrichium humile Endangered
n/a Phyllostegia hirsuta Endangered
n/a Phyllostegia kaalaensis Endangered
n/a Phyllostegia mollis Endangered
n/a Phyllostegia parviflora Endangered
Laukahi kuahiwi Plantago princeps Endangered
n/a Platanthera holochila Endangered
n/a Platydesma cornuta Endangered
Hala pepe Pleomele forbesii Endangered
Loulu Pritchardia kaalae Endangered
Kopiko Psychotria hexandra Endangered
Kaulu Pteralyxia macrocarpa Endangered
n/a Pteris lidgatei Endangered
n/a Sanicula purpurea Endangered
n/a Schiedea hookeri Endangered
n/a Schiedea kaalae Endangered
n/a Schiedea nuttallii Endangered
n/a Schiedea trinervis Endangered
n/a Silene lanceolata Endangered
Popolo‘aiakeakua Solanum sandwicense Endangered
n/a Spermolepis hawaiiensis Endangered
n/a Stenogyne kanehoana Endangered
n/a Tetramolopium filiforme Endangered
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Exhibit 4-5. Potential occurrence of Federally Listed/Proposed Species within the Punalu‘u Watershed

Affected Environment

Common Name Scientific Name Status

n/a Tetramolopium lepidotum Endangered
‘Ohe‘ohe Tetraplasandra gymnocarpa Endangered
Opuhe Urera kaalae Endangered
‘Olopu Viola chamissoniana Endangered
n/a Viola oahuensis Endangered
A'e Zanthoxylum oahuense Endangered

Source: U.S. Geological Survey 2011a.

aWhile the National Gap Analysis Program Land Cover Data (U.S. Geological Survey 2011a.) did not indicate habitat for this species, the presence of this species has
been reported in the project area (see Kamehameha Schools 2011). Additional survey work may be required to confirm habitat potential for this species.
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Exhibit 4-6. Species Richness for the Island of O‘ahu, Punalu‘u Watershed, and Punalu‘u Project Area
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4.3 Wetlands

Wetlands are lowland areas covered with shallow and sometimes temporary or intermittent waters.
These areas include, but are not limited to, swamps, marshes, bogs, sloughs, wet meadows, river
overflows, tidal overflows, estuarine areas, and shallow lakes and ponds with vegetation that is
present for most of the growing season. Wetlands provide many benefits to the human, biological,
and hydrological environment, including habitat for fish and wildlife, water quality improvement,
flood storage, and opportunities for recreation.

Affected Environment

A wetland delineation was performed for the project by wetland biologists with AECOS, Inc. in
September 2014 (AECOS 2014). The wetland delineation report provided in Appendix B includes
details on the site history, field methods, and results with accompanying maps. The delineation
covered the 140 acre project area and also included a survey of the ordinary high water mark
(OHWM). AECOS found three types of open water features and 6 “types” of wetlands in the project
area. Open water features include: estuary, stream, and agriculture ditch. Wetlands are all palustrine

wetlands (inland marshes and swamps) and include: temporarily flooded with broad-leaved

evergreen trees (PFO3A), semi permanently flooded with broad-leaved evergreen scrub-shrub
vegetation (PSSF), temporarily flooded with persistent, emergent vegetation (PEM1A), seasonally
flooded with persistent, emergent vegetation (PEM1C), actively artificially flooded, diked and/or
impounded with persistent, emergent vegetation (active PEM1Kh), and formerly artificially flooded,
diked and/or impounded with persistent, emergent vegetation (relict PEM1Kh).

Jurisdictional wetlands are those that are regulated by the USACE under Section 404 of the Clean
Water Act (also known as "Waters of the United States"). Exhibit 4-7 below summarizes AECOS’
wetland delineation results and initial assessment of whether the wetlands are jurisdictional. AECOS
determined that roughly 10.6 acres of the project area is wetland, of which 7.8 acres (74%) is
jurisdictional. Exhibit 4-8 shows the locations of the wetlands mapped as part of the delineation as
well as the proposed locations of cut and fill as part of the 90% design grading plan. Note that it was
not reasonable to delineate meaningful area values for Punalu‘u Stream and open water areas
(AECOS 2014). AECOS’ delineation will be sent for review and concurrence by the USACE in order
for the jurisdictional determination to become official. Much of the valley floor was likely wetland
prior to extensive manipulation (e.g., leveling, ditching, diking, channelization) by humans, mostly
for agriculture. The project’s plan to restore natural hydrologic processes and remove artificial fill

from the floodplain will cause many of these areas to revert back to wetland (AECOS 2014).

Exhibit 4-7. Summary of 2014 Wetland Delineation Survey

Wetland Wetland Type Area Soil Pit(s) Jurisdictional?a
(acres)

Hau at Punalu‘u 2-11, 2-9, 2-

Strm mouth PF0O3A 1.0 12 Yes

Hau by Kam. Hwy. | PF03A 1.5 2-2,2-3 Yes

Hau wetland PF03A 1 2-8,2-14 No

Primrose willow &

para grass wetland PSS34/PEM1C 1.3 4-10, 4-14 No

(SE)
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SE cattle pasture PEM1C 0.5 3-6 No
Grassland NW of 4-4,4-6, 4-
Punalu‘u Stream PEM1A/PEM1C 3.5 11, 4-12 Yes
Entrance road
grassland PEM1C 1.8 2-1,2-1b Yes
Total

10.6
Jurisdictional
Total 7.8

Source: AECOS, Inc. 2014.

a AECOS’ delineation will be sent for review and concurrence by the U.S. Army Corps of Engineers in order

for the jurisdictional determination to become official.

Draft Environmental Assessment

Punalu‘u Restoration Project 41

July 2015
ICF 00640.12



Kamehameha Schools Affected Environment

Exhibit 4-8. Wetland Delineation of the Project Area
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4.4 Noise

Noise is usually defined as unwanted sound that disturbs routine activities and can cause
annoyance. The decibel (dB) is the accepted standard unit for the measurement of sound, and is a
logarithmic unit that accounts for the large variation in sound pressure amplitudes. A-weighted
(dBA) sound levels have been adjusted to correspond to the frequency response of the human ear.
HAR Title 11 Chapter 46, Community Noise Control, defines noise as “any sound that may produce
adverse physiological or psychological efforts or interfere with individual or group activities,
including, but not limited to, communication, work, rest, recreation or sleep” and sets permissible
sound levels to control excessive noise in Hawai‘i. These standards are presented in Exhibit 4-9 and
apply to stationary noise sources as well as to equipment related to agricultural, construction, and
industrial activities. The standards apply to any source emanating within the zoning district and at
any point at or beyond the property line of the premises. According to the standards, noise levels
shall not exceed the maximum permissible sound levels for more than 10% of the time within any
20 minute period, except by permit or variance issued under HAR 11-46.

Exhibit 4-9. Maximum Permissible Sound Levels in dBA

Daytime Nighttime
Zoning districts (7 am to 10 pm) (10 pm to 7 am)
Class A (residential, conservation, preservation, public space, 55 45
open space, or similar type)
Class B (multi-family dwellings, apartment, business, commercial, 60 50
hotel, resort, or similar type)
Class C (agriculture, country, industrial, or similar type) 70 70

Source: HAR § 11-46-4

The project area is located in a relatively rural area with low levels of ambient noise and is zoned for
agriculture. The primary source of ambient noise is vehicular traffic along the Kamehameha
Highway. Traffic noise levels are highest over the weekends when there is an influx of recreational
visitors to the Punalu‘u Beach Park and other local beaches. (Hawai‘i Department of Transportation
2005)

4.5 Land Use

KS owns approximately 86 percent of the 4,274.45 acres of land in the Punalu‘u watershed. The area
has a long history of agricultural use dating back to pre-contact and early post-contact Hawaii and
the cultivation of kalo. Today, KS leases out parcels of its Punalu‘u farm lands on a three year license
basis to small farmers. Agriculture in the modern era is deviating away from large scale crop
production that requires large acreages of mono crop farming and towards small field crop farming,
orchard crops, and small aquaculture operations.
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Approximately 617 acres of non-KS lands in Punalu‘u are owned by the State of Hawai‘i or private
landowners. County zoning designations for these lands are provided in Exhibit 4-10. A portion of
the beachfront in the watershed makes up the Punalu‘u Beach Park, while the rest is primarily
associated with private residences (City and County of Honolulu 2014). There are no areas
designated for business, industrial, resort, or commercial use in the watershed.

Exhibit 4-10. County Zoning Designations for Non-KS Lands in Punalu‘u

County Zoning District Acreage  Description of Zoning District2

AG-2 General Agriculture 328 Permitted uses include aquaculture, crop production, forestry,
livestock grazing and production

P-1 Restricted Preservation 259 Land within a state designated conservation district; all uses,
structures, and development standards to be governed by the
appropriate state agencies

Residential 24 Allows for a range of residential densities. Nondwelling uses which
support and complement residential neighborhood activities are
also permitted.

Country 3 Permitted uses include agricultural uses, low density residential
development, and some supporting services and uses (e.g., single
family dwellings, public structures)

P-2 General Preservation 3 Land designated urban by the state, but that is well-suited to the
function of providing visual relief and contrast to the city’s built
environment or serving as outdoor space for the public’s use and
enjoyment. Also includes areas unsuitable for other uses because
of topographical considerations related to public health, safety,
and welfare concerns

Total 617

Source: Revised Ordinances of Honolulu, Chapter 21, Article 3
a This table only provides a representative sample of permitted uses in these zoning districts. A
complete list is provided in Chapter 21, Article 3 of the Revised Ordinances of Honolulu.

Most of the lands adjacent to the Punalu‘u watershed consist of preservation land contained in State
Parks or Forest Reserves (see Exhibit 4-11 for regional overview and Exhibit 4-12 for close-up map
of project area). To the north of the watershed is Sacred Falls State Park, a forested preserve
encompassing the Kaluanui gulch. The park has been closed to public entry since 1999 (Hawaii
News Now 2014). South of Sacred Falls is the Kaipap‘u Forest Reserve, part of O‘ahu’s 36,600 acre
reserve system. Forest reserves are managed for a variety of uses, including recreational and
hunting opportunities; aesthetic benefits; watershed restoration; native, threatened, and
endangered species habitat protection and management; cultural resources; and fire protection
(Hawaii Division of Forestry and Wildlife 2014). South of the Punalu‘u watershed is the Ahupua'a O
Kahana State Park, an almost 5,300 acre park ranging from sea-level at Kahana Bay to the crest of
the Ko‘olau mountains. The park contains two hiking trails available to the public, as well as a visitor
center, picnic tables, camping facilities, and a beach area (Hawaii Department of Land and Natural
Resources 2014a).
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Exhibit 4-11. State Conservation District Subzones near Punalu‘u

Conservation District
Subzone
A
General
I imited
I Protective
Project [ ] Resource
7% Construction [ ] Proposed General
p——— w7 | Limit Proposed Liited
(- (Black Polygon) Proposed Protective
3 [ ] Proposed Re
I scecial

L Oahu Tax Map Key - 2005

Source: Hawai‘i Department of Land and Natural Resources 2014b.

KS assumed day-to-day operations of its Punalu‘u lands in 2000 (Kamehameha Schools 2011).
Today, roughly 505 acres of land owned by KS in the valley are zoned for agriculture. Approximately
150 acres are currently in agricultural production with approximately 30 tenants who conduct small
scale, diversified agricultural and aquaculture operations (Kamehameha Schools 2011). Agriculture
in the valley includes banana and guava; taro; fruit and vegetable row crops; horticulture; and cattle
grazing (USGS 1998). Punalu‘u lands are still rural in character, with small farms, a scattering of
house lots, a country store, a roadside restaurant, and a number of beachfront lots and homes.

In addition, a heavy emphasis has been placed on using the land for educational activities. Through a
partnership with the University of Hawai’i, 6,000 students come to Punalu‘u annually to experience
traditional lo’i kalo production. Another site near the entrance to KS property introduces pre-school
through 1st grade students to native Hawaiian agriculture. Other land uses include pasture,
woodlands, riparian wetlands, wildlife habitat, scattered dwellings, unpaved roads, and a school.
(Kamehameha Schools 2011)

The top half of Exhibit 4-12 illustrates the State Land Use Districts in the Punalu‘u area. Within the
project area boundary (which is the same as the construction limit boundary) most of the land is in
Agricultural District with a smaller portion to the east in Urban District. Tax map key 5-3-003:001,
which is KS land that covers most of the project area, extends south out of the project area and into
Conservation District.

The bottom half of Exhibit 4-12 illustrates the Honolulu County Zoning districts in the Punalu‘u area.
Within the project area boundary most of the land is in AG-2 General Agriculture District with a

Draft Environmental Assessment 421 July 2015
Punalu‘u Stream Restoration Project ICF 00640.12



Kamehameha Schools Affected Environment

smaller portion to the east in County District. Tax map key 5-3-003:001 extends south out of the
project area and into P-1 Restricted Preservation District.

In addition to these state and county land use designations, the Ko‘olau Loa Sustainable
Communities Plan also similarly designates the primary land uses in the Punalu‘u watershed as
rural residential, agricultural, and preservation (City and County of Honolulu, Department of
Planning and Permitting 1999).
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Exhibit 4-12. State Land Use Districts and Honolulu County Land Use Zoning Designations in Punalu‘u Project Area.
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4.6 Cultural Resources

No historic sites or cultural resources listed on the National Register of Historic Places are known to
exist in the vicinity of the project area (Environmental Protection Agency 2013a).

The Punalu‘u Valley has a rich agricultural history that is documented by legends, historical records,
oral histories, and cultural sites. The earliest accounts of the area note that an extensive lo’i kalo and
"auwai system existed in Punalu‘u and that significant amounts of kalo were cultivated in the area
(Kamehameha Schools 2010). Kalamakua, the ruling chief of O‘ahu during the 15t century, is
credited with establishing numerous ‘auwai and agricultural terraces throughout the entire island.
The earliest accounts of the area note that these irrigation systems, which were primarily used for
the cultivation of kalo, sustained a sizeable population in Ko’olau Loa for many generations. Kahana
and Punalu‘u were known as the bread baskets of Ko’olau Loa (Kamehameha Schools 2010).

In the 20t century, rice cultivation brought a wave of Chinese immigrants to the Punalu‘u area.
When the Ko’olau Agricultural Company was established by James B. Castle in the early part of the
century, cultivation of taro and pineapples became more widespread, with hundreds of acres of land
leased to Japanese tenant farmers. Sugar was also cultivated in Punalu‘u until the 1970’s; the
Punalu‘u Ditch system was constructed by James Castle to irrigate the sugarcane lands in Punalu‘u.
(Kamehameha Schools 2010)

During the past nine years, KS has coordinated multiple consultation sessions relating to
thePunalu‘u Ahupua‘a in general, archaeological findings in the area, and most recently, the
Proposed Action (see details in Appendix F). Consultations have taken the form of
ethnographic/oral history interviews with Punalu‘u residents—kiipuna (ancestor) and kama‘aina
(native-born)—with genealogical ties to the area and group meetings to discuss project plans and
archaeological results.

There have been thirteen archaeological surveys of various scales and nine monitoring projects
linked to inadvertent discoveries of burials completed in the vicinity of Punalu‘u since 1933. A
Punalu‘u oral history report was also completed in 2005 (Kamehameha Schools 2010). The most
recent archaeological inventory survey in 2014 was completed by International Archaeological
Research Institute, Inc., on behalf of KS for the purpose of identifying and documenting historic
properties on lands owned by KS in anticipation of the stream restoration work. .This survey
encompassed 119.8 acres within Punalu‘u, Makaua, and Wai‘ono Ahupua‘a. The work was conducted
to fulfill KS’s historic preservation obligations per Section 106 of the National Historic Preservation
Act (NHPA) and Hawai‘i Revised Statute Chapter 6E-42, and builds upon an earlier survey
conducted by Keala Pono Archaeological Consulting, LLC. The inventory survey included a
pedestrian survey and the excavation of 25 backhoe trenches within the two project parcels
(identified as the Punalu‘u Valley and Kahana Components). Pedestrian survey was accomplished
via three methods: re-location of sites previously recorded by Keala Pono, re-survey of previously
surveyed areas, and inventory-level survey of unsurveyed areas. Survey work included textual
feature descriptions, photography, and mapping of most features. During backhoe trench
investigations, scaled stratigraphic profiles were drawn and soils recorded for each trench.
Locations of all features and trenches were recorded with submeter accuracy using a Global
Positioning System (GPS) unit. The archaeological inventory survey report is presented in Appendix
F.

Draft Environmental Assessment 424 July 2015
Punalu‘u Stream Restoration Project ICF 00640.12



Kamehameha Schools Affected Environment

Six archaeological sites were identified. These sites are a valley-bottom irrigation network dating to
the early to mid-20th century (Site 50-80-06-7236), a mid-20th century complex of concrete
foundations and a pond (Site 50-80-06-7718), an isolated buried imu (Site 50-80-06-7727), a buried
pondfield terrace (Site 50-80- 06-7728), and two buried 19th century lo‘i soils (Sites 7733 and
7734).

Site 7236, a historic irrigation ditch network, is significant under Criteria a and d. Site 7236 is a local
(Punalu‘u Valley) example of the 20th century agricultural infrastructure that was engineered
across vast swaths of the islands as part of the archipelago-wide plantation agricultural economy
(Criterion a). Plantation agriculture during the 19th and 20th centuries had wide-ranging and
dramatic effects on the landscape, food and agricultural commodity production, larger economy,
politics, and demography. This ditch network, which includes branches constructed as early as 1907
through the mid- to late-20th century, was an integral component of historic agricultural activities
in the valley. The layout and orientation of these ditches provides important information pertaining
to individual agricultural plots, the integration of these plots into a larger irrigated planting system,
and the types of plants that could have been grown (Criterion d).

Site 7718, a complex of concrete foundations and a stone-lined pond, is significant under Criterion d.
Following this criterion, recording of this site provides general information about habitation in this
part of the valley during mid-20th century.

Site 7727, an imu, was destroyed and data recovered by excavation, and therefore is no longer
significant. Data from this site does relate late pre- to early post-Contact habitation in the valley.

Site 7728, a buried terrace, is significant under Criterion d. Following this criterion, recording of this
feature provides information about agriculture in this portion of the valley. This site is particularly
informative because surface remnants of older agricultural infrastructure has been destroyed or
modified by 19th and 20th century activities.

The Sites 7733 and 7734, buried 19th century lo‘i soils, are significant under Criterion d. The
agricultural soil relates to lo‘i in production during the first half of the 19th century, and as such
documents the last stage of traditional agriculture in the valley before the significant changes
initiated by commercial agriculture.

One of the most documented cultural resources in Punalu‘u is the Hanawao Heiau, or sacred place,
which sits on a small pu’u that is about 85 feet high on the south side of the valley. It has been almost
completely destroyed for use as a cemetery (Kamehameha Schools 2012). Multiple burials have
been located during various makai and Kamehameha Highway roadway construction projects in the
vicinity of Punalu‘u; the number of previous burial findings indicates that more burials may exist in
the ma kai area of the ahupua’a. Exhibit 4-13 illustrates the location of previous archaeological
surveys conducted in Punalu‘u (Kamehameha Schools 2010).
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Exhibit 4-13. Previous Archaeological Surveys Conducted in Punalu‘u. Project Construction Limit
Boundary shown as Yellow Polygon
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4.7 Geology and Soils
4.7.1 Topography and Elevation

The topography of the project area is relatively flat and gets steeper toward the west and south in
the direction of the Ko’olau mountain range. More than half the area is relatively flat (0 to 6 percent
slope) and low in elevation (0 to 100 feet). The project area gets steeper and higher in elevation
toward the Ko’olau Mountain Range with approximately 30 percent of the project area with slopes
of 6 to 15 percent and the eastern and southern sections of the project area reaching slopes of
between 15 to 50 percent slope and an elevation of 600 feet. (Kamehameha Schools 2011)
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4.7.2 Geology

The floor of Punalu‘u Valley is composed of sedimentary deposits which are thickest at the coast and
taper towards the back of the valley. Near the coast these deposits can be as much as 60 meters (200
feet) in thickness (Oki et al. 2006). Deeper layers of these deposits are weathered basalts, while the
more recent upper layers are mixtures of marine sediments (carbonate) and alluvium. These
sedimentary deposits are important for hydrology because they are much less permeable than the
underlying basalts. The sedimentary deposits can serve as caps on the aquifers held in the basalts
preventing or retarding the flow of ground water to the sea. (Kamehameha Schools 2009)

4.7.3 Soils

The project area falls within the Humid Oxidic Soils on Low and Intermediate Rolling Mountain
Slopes (167) Major Land Resource Area (MLRA). MLRA’s are geographically associated land
resource units delineated by the Natural Resources Conservation Service (NRCS) and characterized
by a particular pattern that combines soils, water, climate, vegetation, land use, and type of farming.

An NRCS Soil Survey delineated 25 soil types occurring in the project area (Kamehameha Schools
2011). The soil texture within the project area is predominantly silty clay, stony clay, and clay. The
principal soil series found on the flatter lands at lower elevations are: Hanalei silty clay, Kaena stony
clay, Kaloko clay, Kawaihapai stony clay loam, Keaau clay, Mokuleia loam and clay loam, Pearl Harbor
clay, Waialua stony silty clay, and Waikane silty clay; the upper elevation soils are largely Kaena clay,
Lolekaa silty clay, and Waialua stony silty clay.

The NRCS approved Conservation Plan for the Punalu‘u Valley is presented in Appendix D.

4.8 \Water Resources

Water resources include surface water, groundwater, and floodplains. Water quality is also
addressed when discussing water resources. Surface waters include streams, rivers, lakes, ponds,
estuaries and oceans. Groundwater is subsurface water that occupies the space between sand, clay,
and rock formations. Groundwater, an essential resource in many areas, is used for water
consumption and agricultural irrigation.

This section is organized by (1) hydrology (surface water and groundwater) and water quality; and
(2) floodplains.

4.8.1 Hydrology and Water Quality

Surface Water

Most of the surface water in the project area is associated with the Punalu‘u Stream, its tributaries,
and its diversions (see Exhibit 4-8 in Section 4.3 Wetlands). Punalu‘u Stream is a “medium-sized,”
perennial stream (Kamehameha Schools 2010) that receives flow from overland runoff from
frequent rainfall in the area and from groundwater discharges. Numerous lower order tributaries
flow downstream from the valley walls to join the Punalu‘u Stream before it reaches the sea, forming
a continuous, perennial 4th order stream (Polhemus et al. 1992). Steep terrain and stream gradients
in the Punalu‘u watershed cause water to run off rapidly following precipitation creating
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characteristically flashy discharge, with high flood peaks and low base flows (see Exhibit 4-14). The
differences between mean daily discharge and peak flows are typically very large.

Daily Flows

Water was previously diverted from Punalu‘u Stream via the Punalu‘u Ditch System, which
consisted of a diversion located at about the 210-foot elevation, a flume, transmission tunnels, and
an open concrete ditch that transported water into an underground pipe distribution system. The
ditch provided water to farm lots on KS’ property as well as users not on KS’ lands. Approximately
7.0 million mgd of water was diverted from Punalu‘u Stream via the Punalu‘u Ditch (Kamehameha
Schools 2010). There is a dry season from late May to early October when stream discharges
typically decrease. Because irrigation needs are greater in summer months than in the rainy season
there is an inverse relationship between flow in the stream and the ditch; hence, more water flows
in the ditch than remains in the stream during the summer (Kamehameha Schools 2009).

KS recently replaced the old ditch system with a piped system that has reduced water loss due to
evaporation and leakages. The piped system includes a shut-off valve that allows KS to better
control the stream diversion’s flow during different times of the year. As a result of the new piped
system, the amount of water being diverted from Punalu‘u Stream has decreased. With the new
piping system, water is diverted based on how much is needed, providing a much more efficient
system (Kamehameha Schools 2010). Recent measurement data collected by KS for 2013 show the
amount of Punalu‘u Stream flow diverted into the Punalu‘u Ditch averages about 4.25 cfs during
months when maximum irrigation is occurring.

United States Geological Survey (USGS) records of stream flow are available for the Punalu‘u Stream
upstream of the project area2. The mean daily discharge of Punalu‘u Stream downstream of the
diversion for water years 1955-2004 at gage 16303000 is 16.4 cubic feet per second (cfs) (Oki et al.
2006). The mean daily discharge at gage 16303003, which includes the diverted flow, for 1955-
2004 is 24.9 cfs (Oki et al. 2006). Thus, the mean discharge into the Punalu‘u Ditch diversion over
the same period was 8.5 cfs.

In summary, based on an average diversion of about 4.25 cfs with the new efficient piped water
diversion system, the average daily flow of Punalu‘u Stream in the project area is approximately
20.7 cfs.

Peak Flood Flows

The largest peak flow measured by the USGS gage on Punalu‘u Stream for water years 1954-2013 is
6,900 cfs (1991), followed by 5,700 cfs in 1974 and 5,350 cfs in 2008 (USGS 2014). The drainage
area at the USGS gage is 2.77 square miles, while the drainage area at the mouth near Kamehameha
Highway is 6.24 square miles. The additional drainage area of the lower watershed results in higher
peak flows than measured at the USGS gage. The regional regression equations developed by the
USGS (OKki et al. 2010) were used to estimate peak annual flood recurrence intervals at the mouth.

2 USGS gage records are available for water years 2010-2013 at gage 16301050 Punalu‘u Stream above Punalu‘u
Ditch intake and for water years 1954-2009 at gage 16303000 Punalu‘u Stream near Punalu‘u, which was located
downstream of the intake for the Punalu‘u Ditch diversion. The USGS measured flow diversion into Punalu‘u Ditch
at gage 16302000, Punalu‘u Ditch near Punalu‘u, for water years 1954-2008. The USGS combined discharge from
stations 16303000 (Punalu‘u Stream downstream of the intake) and 16302000 (the diverted flow) and assigned it
station 16303003.
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The estimated flow levels for the 2 through 100 year events at the USGS Punalu‘u Stream gage as
well as at the mouth range from 1,840 cfs to 12,396 cfs (Exhibit 4-15).

Exhibit 4-14. lllustration of the Extremely Flashy Nature of Discharge in Punalu‘u Stream
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Source: U.S. Geological Survey 2013, recorded during the unseasonal thunderstorms on June 3-4, 2011
(NOAA 2011).

Exhibit 4-15. Peak Flow (in cfs) Estimates by Annual Recurrence Interval

Recurrence Regression Punalu‘u
Interval (year) Bulletin 17B USGS Gage Regression USGS Gage Stream Mouth
2 1,840 1,820 2,358
5 2,960 2,940 4,433
10 3,760 3,740 6,091
25 4,820 4,810 8,451
50 5,650 5,650 10,386
100 6,490 6,530 12,396

Source: OKki et al. 2010.
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Groundwater

The project area is located within the Ko‘olau rift zone groundwater area (Nichols et al. 1996). The
thickest sedimentary deposits along the floor of Punalu‘u Valley lay at the coast and taper inland
toward the valley wall (Kamehameha Schools 2009). These sedimentary deposits are important
because they form a caprock which confines fresh groundwater inland where it forms a lens that
overlays more brackish seawater (Lau and Mink 2006). The Makali‘i basal aquifer beneath Punalu‘u
Valley is about one square mile in area and is recharged both from dike impounded aquifers and
from precipitation and infiltration (Kamehameha Schools 2009). A study by CHZMHill in 1991
showed two aquifers underlying the valley, with the Ko‘olauloa aquifer to the north and the Kahana
aquifer to the south (Kamehameha Schools 2009). Volcanic dikes in the steep cliffs at the head of the
valley impound perched groundwater, which is gradually discharged through seeps, springs, and the
bed of Punalu‘u Stream to the ocean (Stearns and Vaksvic 1932). Additional groundwater is lost as
withdrawals from wells, water development tunnels, and evapotranspiration (U.S. Geological Survey
2011b).

Seven ground water wells are located on KS’ property in Punalu‘u. Of these, only the Makali'i 2 Well,
an observation well, is in use. KS estimates that these seven wells could provide up to a combined
1.5 mgd of potable or non-potable water if put into production. Two of the unused wells on KS’
property are owned by the City and County of Honolulu Board of Water Supply (BWS). BWS does
operate other wells in the ahupua‘a on non-KS lands that provide potable water to Hau’ula, Punalu‘y,
Kahana, Ka’a’awa, and Ko’olau Poko. (Kamehameha Schools 2010)

Approximately 75 percent of the 0.156 mgd of water provided to Punalu‘u is used for residential
purposes, 15 percent for commercial use, one percent for City Government, and nine percent for
agriculture.

Water Quality

The USGS regularly performs surveys of surface and ground water quality on O‘ahu as part of the
National Water-Quality Assessment Program (Brasher and Anthony 2000). Levels of contaminants
have been determined for many O‘ahu streams and aquifers including Punalu‘u. Land use is usually a
reliable predictor for water quality and problem areas on O‘ahu are focused in urban and central
O‘ahu where commercial sugar and pineapple cultivation was once the predominant land use
(Anthony et al. 2004). In 2004, the State of Hawai‘i Department of Health (HDOH) found that
Punalu‘u Stream did not exceed limits for nitrate, total nitrogen, total phosphorus, total suspended
solids or turbidity for the years 1997 to 2003. However, the stream is designated a Category 2
stream, meaning “some designated uses are met, but insufficient data exist to evaluate all uses.”
Brasher et al. (2004) reported low concentrations for nitrogen and phosphorus within standards in
Punalu‘u Stream, and metal concentrations (magnesium, manganese, iron) lower than in urban
streams. ENPRO (2008) reported elevated values of mercury, chlorine, and aluminum in middle and
lower reaches of Punalu‘u Stream; however, they noted that values were below HDOH numeric
regulatory standards for ‘dry season’ (HAR 11-54-05.2); and chlorine was below the acute standard.
They found turbidity and chlorophyll-a values elevated above HDOH standards for the middle
reaches of the stream.

Ground water quality in the Ko’olau Loa and Kahana Aquifer System Areas is generally very high,
with the main concern being salinity, which primarily affects the basal aquifer. Other potential
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threats to ground water quality include septic tanks, agricultural lands, utility stations, residential
parcels, sewer lines, transformer PCBs, and cesspools (Kamehameha Schools 2010).

4.8.2 Floodplains

Floodplains are lowland areas located adjacent to bodies of water in which the ordinary high water
level fluctuates on an annual basis. Along rivers, the ordinary high water level may fluctuate as a
result of a precipitation event. Tidally influenced waters may fluctuate due to spring tides or as a
result of a large storm event (e.g., storm surge). When one of these events is large enough, it causes
the water level to exceed the ordinary high water mark and enter the adjacent floodplain. As a
result, functioning floodplains provide critical protection for surrounding communities because of
their ability to dissipate energy and water from flooding. Any fill to floodplains results in the
decrease of the effectiveness of a floodplain to mitigate flooding. Floodplains are often discussed in
terms of the 100-year flood (also known as the base flood), which is a flood having a one percent
chance of occurring in any given year. Floodplains are valued for their natural flood and erosion
control, enhancement of biological productivity, and socioeconomic benefits and functions.

Punalu‘u Stream is prone to flash flooding and often floods the lower valley lands. The
unconsolidated and erodible push-up berms that line much of Punalu‘u Stream’s banks are prone to
breaching nearly every year, resulting in unpredictable flooding of farm fields, residences, and
businesses in the valley. Undersized culverts and debris accumulation at the bridge also contribute
to flooding problems.

There are two types of flooding that occur on KS’ property. One type of flooding is caused when the
Punalu‘u Stream overflows during large rain events. This flooding affects the Hau'ula side of the
property where commercial farming exists. The second type of flooding is caused by sheet flow off
the mountain side during large rain events and occurs on the Kahana side of the property behind the
existing restaurant.

Existing culverts in this area do not provide adequate drainage across Kamehameha Highway to the
ocean and are both undersized and located in inappropriate locations. Currently, water backs up
behind the highway and may take over a week to drain. Residents report that some type of flooding
affects homes about once or twice a year. Additional drainage problems occur ma kai of the highway,
where seawalls lack drainage features, therefore retaining water on the beach lots.

FEMA has designated the regulatory floodplains in the Punalu‘u Valley (Exhibit 4-16). Hydraulic
modeling of flood flows for existing and proposed conditions were performed for this project as part
of the design process to ensure that the restoration design attained flood control objectives
(Appendix E). A HEC-RAS hydraulic model was created to model the 2, 5, 10, 25, 50, and 100-yr
annual recurrence interval events. The flow magnitudes corresponding to the recurrence intervals
were determined through analysis of USGS Punalu‘u Stream gaging records and application of the
flood-frequency estimate methods published by the USGS for the Punalu‘u watershed (OKi et al.
2010). Ground elevations for the model were derived from an elevation surface created for the
project composed of field surveyed and LiDAR topography. The LiDAR topography was flown in
2007 and was verified and supplemented for this project in 2011 with multiple field surveyed cross-
sections spanning the channel and floodplain throughout the project area. The model’s elevation
surface also includes detailed field topography surveyed in the vicinity of the new Punalu‘u Bridge in
2006 in support of the bridge design. The new bridge design was included in both the existing and
proposed conditions models. Field mapping was conducted to delineate the boundaries of different
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land use types and vegetation communities to develop roughness polygons for which Manning’s n
flow resistance values were assigned.

The restoration design does not create a rise in the 100-yr flood in the lower reach compared to
existing conditions for the first 2,600 feet upstream of the bridge. The 90% design 100-yr water
surface is up to 0.8 feet lower than the existing condition for stream stations 1200-2600. The 90%
design produces up to 1.1 feet higher 100-yr water surface elevations for stations 2700-3900,
within the proposed new floodplain corridor. The relocated and elevated Green Valley Road
contains the increased water surface elevations in this reach. The rise in water surface elevations in
this reach is due to increased flow resistance in the 90% design (use of higher Manning’s n
roughness values) to reflect the conversion of agricultural and fallow land, and aquaculture ponds,
within the corridor into more flow restrictive forest and orchard. Similar trends are exhibited in the
other recurrence interval plots. The effect of creation of the estuary and removing the stream'’s
artificial berms on lowering the 90% design water surface elevations up to 3 feet in the lower reach
is evident on the 2 and 5-yr plots.
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Exhibit 4-16. Floodplains in the Punalu‘u Valley
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Chapter 5
Environmental Consequences

5.1 Air Quality
5.1.1 Proposed Action

Adverse impacts to air quality would not be expected to result from the Proposed Action. All aspects
of the Proposed Action would comply with HDOH Chapter 60.1, Air Pollution Control. Short-term
impacts associated with the restoration work, such as exhaust emissions from construction
equipment and construction workers’ vehicles and fugitive dust generated during soil excavation
and grading activities would be unavoidable. However, dust control measures and Best Management
Practices (BMPs), such as phasing of construction; centralizing vehicular traffic routes; frequent
spraying of construction vehicles; construction debris, and bare areas; and rapid covering of bare
areas, would be applied during all excavation and grading activities. A dust control management
plan would be developed prior to implementation of the Proposed Action; this plan would identify
and address all activities that have the potential to generate fugitive dust. Long-term, operational
impacts would be minimal and would result primarily from the operation of agricultural equipment
in the restored floodplain. Upon completion of the restoration work, the air quality in the Punalu‘u
watershed would be expected to return to its existing condition.

5.1.2  Restoration with Habitat Bank Option

Potential creation of the Punalu’u Habitat Bank would not require any additional construction or
restoration work beyond the stream restoration activities that would take place under the Proposed
Action. As a result, impacts to air quality under this option are anticipated to be the same as those
described for the Proposed Action.

5.1.3 No Action Alternative

Under the No Action Alternative, the habitat restoration work would not be completed, and no
additional impacts related to air quality would occur. Existing activities would continue within the
Punalu‘u watershed.

5.2 Biological Resources

5.2.1 Proposed Action

Potential direct and indirect impacts on biological resources would result from construction
activities associated with the habitat restoration work; however, potential construction-related
impacts would be short-term, lasting only the duration of work. In addition, BMPs would be applied
during construction activities to minimize impacts to the extent possible. As a result of the habitat
restoration work, the overall or long-term impacts on biological resources are expected to be
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beneficial and outweigh the temporary adverse impacts. This impact discussion is organized like
Section 4.2 - terrestrial and freshwater, marine, and protected species and habitat.

Terrestrial Vegetation/Habitat

As stated in Section 3.2.3, existing vegetation in the habitat restoration project area is comprised
primarily of non-native and invasive species. Clearing and grubbing associated with cutting, grading,
and filling activities, as well as the targeted removal of hau bush, will result in the removal and death
of these plants in the project area.

Outside of those areas targeted for clearing and grubbing, trees, shrubs, and plants will be retained
and protected during construction. In particular, tree protection zones will be established around
Polynesian-introduced tree species or large trees important to the structural integrity of the stream
bank so that these trees are retained and protected from injury or damage during construction.

Following clearing and grubbing activities, cleared debris, as well as non-native and invasive
vegetation, will be disposed of at an authorized disposal site. All mulches used for erosion control
will be clean and free of noxious weeds to prevent the future spread of invasive species in the
project area.

Following completion of the habitat restoration work, cleared areas will be re-vegetated with native
trees and grasses (see Section 3.2.3). In addition to replacing invasive and non-native species with
native vegetation, planting of trees along the riparian corridor would provide the shading necessary
to prevent shade-intolerant invasive grasses from re-establishing.

As impacts would be confined to the footprint of the construction area, the area to be cleared
consists primarily of invasive and non-native species, and important native trees in the area would
be protected, no significant adverse impacts to vegetation are expected. Additionally, through
planting of native species, the project is expected to result in an increase in the amount of native,
intact habitat in the long term.

Terrestrial Wildlife and Freshwater Species/Habitat

Terrestrial wildlife could be affected by temporary construction noise. Although many studies have
been conducted on the effects of noise on animals, few long-term studies performed in natural
settings have been completed. Those that are available often lack specific information concerning
noise intensity, spectrum, and duration of exposure. Some studies have indicated a relatively high
threshold noise level (80 to 120 dBA) for disturbance of many wildlife species (Dufour 1980, Manci
etal. 1988, Bradley et al. 1990, McKechnie and Gladwin 1993). Sound levels above approximately 90
dBA are likely to have an adverse effect on mammals and are associated with behavior such as
retreat from the sound source, freezing, or a strong startle response. Sound levels below 90 dBA
usually cause much less adverse behavior (Manci et al. 1988). Ellis et al. (1978) reported a coyote
family playing and feeding under high voltage power lines with a noise level of 63 dBA, which was
relatively constant. Therefore, a temporary noise disturbance of approximately 81 dBA created by
an excavator, the loudest construction equipment to be used at the site, would have minimal impacts
on wildlife species located at or near the project area. Furthermore, some studies have shown that
wildlife become accustomed to new noise sources, and that continuous noise has a minimal “startle
factor” compared with individual noise events at similar maximum noise levels (Manci et al. 1988,
Dufour 1980, McKechnie and Gladwin 1993, Bradely et al. 1990).
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Clearing and grading activities would displace mobile terrestrial and aquatic species to adjacent
undisturbed areas of similar habitat. Less mobile species, such as turtles, snakes, and small rodents,
might be unable to escape. The displacement could, at least temporarily, increase the density of
wildlife in the surrounding areas and increase the inter- and intra-specific competition for available
resources, including foraging and nesting areas. Although some individuals would be affected, no
major changes in wildlife populations are expected to occur.

Any runoff associated with construction activities could affect adjacent freshwater plant and
wetland communities, and affect downstream aquatic environments by increasing siltation and
turbidity. All necessary BMPs would be used during construction to control sedimentation and
runoff; as a result, this impact would be minor and short-term.

In-water construction activities (earthwork) could affect some benthic organisms and their habitat
through release of sediment into the water column, thereby increasing turbidity and decreasing the
concentration of dissolved oxygen. The increased turbidity and reduced concentration of dissolved
oxygen would cause fish and other mobile organisms to avoid such areas. Additionally, in-water
noise produced from construction equipment might affect aquatic organisms. However, temporary
barriers and earthen berms will be used for all in-water work to isolate work areas from active
stream flow. As a result, any increase in turbidity and/or disturbance is expected to be minimal and
temporary, lasting only during construction.

Potential adverse effects to freshwater communities would be at least in part, if not completely,
offset by the long-term beneficial impacts of the habitat restoration work. Restoring the natural
hydrology of the stream will result in a more natural meandering stream flow which provides
important habitat for aquatic organisms throughout a variety of life stages. In addition, creating a
larger floodplain and stream corridor will result in an increase in the amount of high quality wetland
and riparian habitat in the project area. As a result, the project is intended to create an overall
benefit to terrestrial and aquatic species and habitat.

Marine

Impacts to marine species are expected to be minimal as the project would not be in the shoreline
area and is entirely mauka of the Kamehameha Highway. There is the potential for a small discharge
of turbid water generated during construction activities to reach nearshore ocean waters. However,
this discharge would be temporary, and would be minimized through the implementation of BMPs
such as the installation of turbidity curtains. As a result, no significant impacts are expected as a
result of the Proposed Action. In the long-term, the project would result in beneficial impacts to
nearshore waters and coral communities by reducing the amount of sediment that is currently
transported from upstream reaches to nearshore waters. By converting the Punalu‘u Ditch to a new
estuary channel with a riparian forest corridor, sediment loads generated from the Kahana sub-
basins would be deposited in the estuary instead of being directly transported into the coral reefs.

Protected Species and Habitat

As stated in Section 4.2.3, there is no federally-designated critical habitat in the project area.
However, there are several protected species within the Punalu‘u watershed with potential habitat
in the restoration project area (see Exhibit 4-5). Potential impacts on these species would be similar
to those impacts described above for terrestrial and aquatic species and habitat. KS would survey
the area to be affected by construction prior to conducting construction activities. KS would notify
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the Hawai‘i Division of Forestry and Wildlife and the USFWS if any protected species were identified,
and would coordinate with these agencies to avoid affected protected species and habitat. The
overall positive ecological impacts of the project could benefit protected species and habitat in and
around the project area.

5.2.2 Restoration with Habitat Bank Option

Potential creation of the Punalu‘u Habitat Bank would not require any additional construction or
restoration work beyond the stream restoration activities that would take place under the Proposed
Action. As a result, adverse impacts to biological resources under this option are anticipated to be
the same as those described for the Proposed Action.

Establishment of the Punalu‘u Habitat Bank would preserve habitat for at least 17 federally-listed
plant and animals species within the Punalu‘u stream, valley, and estuary. As a result, this option is
anticipated to result in greater long-term benefits to biological resources in the watershed than
would be anticipated under the Proposed Action.

5.2.3 No Action Alternative

Under the No Action Alternative, the habitat restoration work would not be completed, and no
additional impacts related biological resources would occur. Existing activities would continue
within the Punalu‘u watershed.

5.3 Wetlands
5.3.1 Proposed Action

The Proposed Action would create 9.55 acres of new wetland habitat and enhance 15.12 acres of
existing habitat (Exhibit 3-5). Approximately 4.47 acres of new freshwater emergent wetland would
be created and 0.86 acres of existing wetland would be enhanced as part of the construction of a
settling basin for runoff from the Kahana hillslope. Construction of new taro ponds would result in
creation of 2.98 acres and enhancement of 1.65 acres of freshwater emergent wetland. In addition,
existing riverine and estuarine wetlands within the Punalu‘u Stream and estuary channel would be
enhanced by restoring natural flood flows, removing invasive species, and reducing sedimentation.

AECOS determined that roughly 10.6 acres of the project area is wetland, of which 7.8 acres (74%) is
jurisdictional (Exhibit 4-7 and Exhibit 4-8, and Appendix B).

No existing jurisdictional wetlands would have fill placed in them as part of the Proposed Action.
The wetland delineation was performed after the 90% design grading plan was completed. The 90%
design grading plan shows fill would be placed in jurisdictional wetlands of 0.05 acres (PFO3A Hau
at Punalu‘u Stream mouth) and 0.23 acres (PEM1A/PEM1C Grassland NW of Punalu‘u Stream)
(Exhibit 5-1). Based on the results of the wetland delineation survey, the 90% design plans will be
refined during development of the final construction drawings to not show any filling of
jurisdictional wetlands. Therefore, filling of these two wetland areas is not included in the total
acreage of filled wetlands.
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Two existing non-jurisdictional wetland areas of 0.90 acres (PFO3A Hau wetland) and 0.50 acres
(PEM1C SE cattle pasture) totaling 1.40 acres would be filled with soil from the floodplain
excavation as part of the project.

Three existing jurisdictional wetland areas of 0.24 acres (PFO3A Hau at Punalu‘u Stream mouth),
1.06 acres (PEM1A/PEM1C Grassland NW of Punalu‘u Stream), and 0.04 acres (PEM1C Entrance
road grassland) totaling 1.34 acres would be cut as part of the project. These area will continue to be
wetland features, and will likely be enhanced due to improved hydrologic connection with the
stream and revegetation to remove non-native species.

Two existing non-jurisdictional wetland areas of 0.13 acres (PFO3A Hau wetland) and 0.86 acres
(PSS34/PEM1C Primrose willow & para grass wetland (SE)) totaling 0.99 acres would be cut as part
of the project. Proposed cut of the 0.99 acre wetland will likely enhance this feature as it would
become part of the proposed wetland and settling basin that would be wet more frequently than
existing conditions and would be replanted with native wetland species.

Recreation of a floodplain with native species north of Punalu‘u Stream would enhance 3.48 acres of
existing wetland near the confluence of Waiono Stream in an area currently dominated by invasive
grasses. Approximately 0.49 acres of new riverine wetland would be created by constructing a new
estuary channel to deliver Kahana runoff to the estuary instead of diverting it through Punalu‘u
ditch and directly into the ocean, as is currently done. Enlarging the existing estuary that has nearly
filled with sediment and diverting flows from the former Punalu‘u Ditch to the estuary would create
1.61 acres of estuarine wetland and enhance 4.20 acres.

In total, the Proposed Action will result in creation of 9.55 acres of wetland with a loss due to filling
of 1.40 acres of floodplain for a net creation of 8.15 wetland acres. Furthermore, the Proposed
Action will create 36.14 acres of mixed species forest, some of which will likely revert to wetland
habitat once natural hydrology is restored.

Exhibit 5-1. Existing Wetland Changes due to the Proposed Action

Wetland Wetland Type Soil Jurisdictional?2 | Total Proposed Proposed
Pit(s) Area Grading Cut | Grading Fill
within | Disturbance | Disturbance
Project | (acres) (acres)
Area
(acres)
Hau at PFO3A 2-11, | Yes 1.0 0.24 0.00®
Punalu‘u Strm 2-9,
mouth 2-12
Hau by Kam. PF03A 2-2, | Yes 1.5 0.00 0.00
Hwy. 2-3
Hau wetland PFO3A 2-8, No 1 0.13 0.90
2-14
Primrose PSS34/PEM1C 4-10, | No 1.3 0.86 0.00
willow & para 4-14
grass wetland
(SE)
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SE cattle PEM1C 3-6 No 0.5 0.00 0.50
pasture
Grassland NW | PEM1A/PEM1C 4-4, Yes 3.5 1.06 0.00p
of Punalu‘u 4-6,
Stream 4-11,

4-12
Entrance road | PEM1C 2-1, Yes 1.8 0.04 0.00
grassland 2-1b
Total 10.6 2.33 1.40
Jurisdictional 7.8 1.34 0.00
Total
Source: AECOS, Inc. 2014.
aAECOS’ delineation will be sent for review and concurrence by the U.S. Army Corps of Engineers in
order for the jurisdictional determination to become official.
b The 90% grading plan shows minor fill of the mapped wetland in this area. The final grading plan
will be revised to not show any fill of the wetland.

5.3.2  Restoration with Habitat Bank Option

Potential creation of the Punalu‘u Habitat Bank would not require any additional construction or
restoration work beyond the stream restoration activities that would take place under the Proposed
Action. As a result, adverse impacts to wetlands under this option are anticipated to be the same as
those described for the Proposed Action.

The wetland mitigation bank component of the Punalu‘u Habitat Bank would comprise all wetland
areas to be enhanced or created through the habitat restoration work, which includes approximately
24.67 acres of enhanced or created estuarine, riverine, and freshwater emergent wetlands. As these
wetlands will be preserved as part of the bank, this option is anticipated to result in greater long-
term benefits to wetlands than would be anticipated under the Proposed Action. Furthermore, the
bank would include a more extensive revegetation effort compared to the Proposed Action, which
would provide additional wetland enhancement.

5.3.3 No Action Alternative

Under the No Action Alternative, the habitat restoration work would not be completed, and no
additional impacts related to water resources would occur. Existing activities would continue within
the Punalu‘u watershed.

5.4 Noise
5.4.1 Proposed Action

Construction activities such as those required for excavation or fill areas would generate temporary
noise. The noise levels would vary depending on the activities conducted and the type of
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construction equipment required; however, the associated noise levels are expected to be short-

term (the duration of construction activities is estimated at three to four months) and

minor. Construction equipment will include an excavator, backhoe, dump trunk, compression-type
roller, vibratory roller, road grader, bob cat, and front end loader; the loudest equipment expected
to be used during the restoration work is an excavator. Typical heavy construction equipment noise
levels are listed in Exhibit 5-2. No construction work would occur at night when noise would cause
the most annoyance. Because construction noise is temporary; there are no sensitive receptors in
the immediate vicinity; and the noises generated from the construction equipment that is
anticipated to be used for the proposed project are lower than permissible sound levels, no
significant adverse noise impacts associated with the Proposed Action would be expected.

Exhibit 5-2. Heavy Construction Equipment Noise Levels at 50 Feet

Equipment Type Generated Noise Level (dBA)?
Backhoe 78
Front End Loader 79
Dozer 82
Dump Truck 76
Concrete Mixer Truck 79
Concrete Pump Truck 81
Crane 81
Roller 80
Flat-Bed Truck (18 Wheel) 74
Scraper 84

a Actual Measured Lmaxat 50 feet (dBA, slow) Samples Averaged

Source: FHWA 2011

5.4.2 Restoration with Habitat Bank Option

Potential creation of the Punalu’u Habitat Bank would not require any additional construction or
restoration work beyond the stream restoration activities that would take place under the Proposed
Action. As a result, noise impacts under this option are anticipated to be the same as those described

for the Proposed Action.

5.4.3 No Action Alternative

Under the No Action Alternative, the habitat restoration work would not be completed, and no
additional impacts related to noise would occur. Existing activities would continue within the

Punalu‘u watershed.
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5.5 Land Use
5.5.1 Proposed Action

The restoration work would not significantly impact land use in the Punalu‘u valley, as the Proposed
Action is intended to restore traditional Hawaiian land use compatible with periodic flood
inundation, making the valley more suitable for agricultural production. Furthermore, the Proposed
Action is consistent with the Punalu‘u Ahupua‘a Plan’s long range goals of ensuring healthy native
ecosystems and working landscapes, and responsible and balanced utilization of agricultural lands
(KS 2010).

Within the restored floodplain, various land uses consistent with existing agricultural zoning would
focus on native and Polynesian plant communities and Hawaiian agriculture activities compatible
with periodic flooding (e.g., fruit orchards, lo‘i kalo). Land uses compatible with the proposed flood
mitigation and restoration goals would continue within the active stream corridor; other areas
would be reserved for habitat restoration and flood conveyance.

Construction work conducted as part of the restoration efforts could temporarily affect nearby land
uses through increased traffic and the temporary elevation of noise levels; however, construction
activities will be limited to daylight hours (7:00 am - 6:30 pm) to minimize disturbance from noise
and construction vehicles will be limited to established travel corridors, which will avoid residential
areas. As a result, these impacts would be temporary and would not have lasting impacts to local
land use. In addition, local residents are anticipated to benefit from the alleviation of chronic
flooding resulting from the Proposed Action.

Some re-designation of local land uses may occur due to the Proposed Action so that farmers on
chronically flooded agricultural lands are relocated to the floodplain margins on elevated terraces.
Existing tenant farmers working low-lying fields may be displaced and relocated to higher ground.
Most farmers will only be displaced temporarily during construction activities, though a few farmers
working low-lying areas prone to chronic flooding will be permanently relocated. No zoning changes
would occur as a result of the Proposed Action.

5.5.2  Restoration with Habitat Bank Option

Potential creation of the Punalu‘u Habitat Bank would not significantly impact land use in the
Punalu‘u valley, as the bank would not curtail other beneficial uses of KS lands in the Punalu‘u
Valley. Current uses in the project area are agriculture and education activities, and these activities
would continue under the banking mechanism. Within the restored floodplain, mixed land uses
would focus on native and Polynesian plant communities and Hawaiian agriculture activities
compatible with periodic flooding. Furthermore, this option is consistent with the Punalu‘u
Ahupua‘a Plan’s long range goals of ensuring healthy native ecosystems and working landscapes,
and responsible and balanced utilization of agricultural lands (KS 2010).

Establishment of the Punalu‘u Habitat Bank may provide a means to offset resource impacts
associated with future development projects on Oahu; however, it is not individually anticipated to
promote economic development. As a result, no significant long-term impacts are anticipated.
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5.5.3 No Action Alternative

Under the No Action Alternative, the habitat restoration work would not be completed, and no
impacts related to land use would occur. Existing activities would continue within the Punalu‘u
watershed.

5.6 Cultural Resources

5.6.1 Proposed Action

Adverse impacts to cultural resources would not be expected to result from the Proposed Action.
The proposed restoration work is intended to restore traditional cultural landscapes and is
consistent with the KS Cultural Resource Management Plan.

As noted in Section 4.6, a total of six archaeological sites were recorded during the 2014 cultural
resources survey. These sites included a valley-bottom irrigation network dating to the early to mid-
20th century (Site 50-80-06-7236); a mid-20th century complex of concrete foundations and a pond
(Site 50-80-06-7718), an isolated buried imu (Site 50-80-06-7727), a buried pondfield terrace (Site
50-80-06-7728), and two buried 19th century lo‘i soils (Sites 7733 and 7734). (Kamehameha
Schools 2014). Data recorded at all sites is recommended to be sufficient documentation; however,
archaeological monitoring (based on an approved Archaeological Monitoring Plan) is recommended
during all ground-disturbing construction activities. Monitoring will also include educating the
construction personnel about the presence of the archaeological site and the potential for additional
discoveries.

If any cultural resources were to be inadvertently discovered during staging or construction
activities, all work would be stopped immediately and the State Historic Preservation Division
(SHPD) would be notified of the discovery. Burial finds would be treated in accordance with HRS
Chapter 6E-43, Prehistoric and historic burial sites. The SHPD would determine the appropriate
treatment of any burials and associated cultural resources in consultation with recognized
descendants in the O‘ahu Island Burial Council.

5.6.2 Restoration with Habitat Bank Option

Potential establishment of the Punalu’u Habitat Bank would not impact cultural resources in the
Punalu‘u watershed as no additional ground disturbing activities are associated with this option.
Impacts to cultural resources under this option are anticipated to be the same as those described for
the Proposed Action.

5.6.3 No Action Alternative

Under the No Action Alternative, the habitat restoration work would not be completed. Existing
activities would continue within the Punalu‘u watershed, and cultural resources in the area would
continue to be affected by chronic flooding.
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5.7 Geology and Soils
5.7.1 Proposed Action

Significant impacts to geology and soils are not expected to occur as a result of the Proposed Action,
as all proposed earthwork would occur in areas that have been previously altered. In addition, BMPs
would be applied during construction activities to minimize soil erosion to the extent possible.
Although the restoration activities would involve cutting, grading, and filling, the intent of the
Proposed Action is to restore the geomorphic and ecologic processes of the Punalu‘u Valley. The new
corridor landscape that would be created by the floodplain excavation and elevated road is based on
a natural alluvial valley morphology in which the Kahana (southern) hillslope transitions into a
terrace elevated above the floodplain that in turn transitions into a lower elevation floodplain and
stream channel. Areas outside the floodplain corridor where flood risks would be reduced would not
be subjected to the chronic damages they have experienced under the site’s current conditions.

5.7.2  Restoration with Habitat Bank Option

Potential creation of the Punalu’u Habitat Bank would not require any additional construction or
restoration work beyond the stream restoration activities that would take place under the Proposed
Action. As a result, impacts to geology and soils under this option are anticipated to be the same as
those described for the Proposed Action.

5.7.3 No Action Alternative

Under the No Action Alternative, the habitat restoration work would not be completed. Existing
activities would continue within the Punalu‘u watershed, and there would continue to be
widespread erosion as a result of chronic flooding.

5.8 Water Resources

5.8.1 Proposed Action

Potential direct and indirect impacts on water resources would result from construction activities
associated with the restoration work. Potential construction-related impacts would be short-term,
lasting only during the duration of work. In addition, BMPs would be applied during construction
activities to minimize impacts to the extent possible. As a result of the habitat restoration work, the
overall or long-term impacts on water resources are expected to be beneficial and outweigh the
temporary adverse impacts. This impacts discussion is organized like Section 4.8-hydrology and
water quality and floodplains.

Hydrology and Water Quality

Construction activities that occur in or along Punalu‘u Stream would result in temporary impacts to
the stream, including displacement of sediment and increased turbidity in the water column. These
impacts would be temporary, lasting only during the duration of work (three to four months); in
addition, BMPs would be used to reduce turbidity during construction.
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Site preparation (clearing and grading) during construction would expose soils, thereby creating the
potential for erosion and runoff into adjacent surface waters. KS would implement BMPs to avoid
erosion and runoff into adjacent surface waters during construction.

The potential impacts of sedimentation to surface waters include increased turbidity in the water
column; increased suspended nutrients and organic matter in the water column leading indirectly to
areduction in dissolved oxygen levels; and deposition of sediment on water body beds. Again, these
impacts would be temporary, lasting only during the duration of work.

Potential adverse impacts to surface waters would be outweighed by the expected long-term
benefits created by the project. By restoring or improving the natural hydrology of the project area,
the project would result in beneficial impacts to surface waters by reducing the amount of sediment
that is currently transported from upstream reaches to the nearshore environment. By converting
the Punalu‘u Ditch to a new estuary channel with a riparian forest corridor, sediment loads
generated from the Kahana sub-basins would be deposited in the estuary instead of being directly
transported into marine waters. Additionally, elimination of the existing streambank berms would
remove an artificial constraint imposed on the stream’s ability to meander and would enable the
channel to gradually regain a more natural channel sinuosity through natural channel migration into
the new floodplain corridor. These activities would benefit surface water quality by filtering runoff
and reducing the amount of sediment deposited in the stream.

There are no expected adverse impacts on groundwater from construction activities. In the long-
term, as a result of restoring natural ecological processes, including creating a floodplain corridor,
groundwater recharge may occur more quickly and groundwater quality may improve.

Floodplains

Restoration work would take place within floodplains, as the primary objective of the Proposed
Action is to develop sustainable flood protection and restore hydrologic processes in the Punalu‘u
watershed. However, no significant adverse impacts to floodplains are expected from the proposed
project, as the project is expected to benefit floodplains by creating a larger floodplain to store
floodwaters, thus improving flood conveyance. The fill that was placed in the floodplain over the
past 100 years would be excavated to restore natural floodplain elevations and contours. The Green
Valley Road would be located to the top of the newly constructed berm that would elevate the road
out of the floodplain. The relocated road would form the southern boundary of the new approximate
4,200 feet long, 70-acre floodplain corridor (measured within KS property). Punalu‘u Stream’s
floodplain corridor would be changed from the existing 100-125 feet width into a new corridor over
700 feet wide, on average. The road would be elevated about 3-5 feet, on average, to prevent
floodwaters from entering the southern side of the valley where excavated fill would be placed on
the upland side of the berm to create new productive agricultural lands.

5.8.2  Restoration with Habitat Bank Option

Potential creation of the Punalu’u Habitat Bank would not require any additional construction or
restoration work beyond the stream restoration activities that would take place under the Proposed
Action. As a result, adverse impacts to water resources under this option are anticipated to be the
same as those described for the Proposed Action.

Establishment of the Punalu’u Habitat Bank would preserve floodplain function in the Punalu’u
valley by protecting up to 60 acres within the stream corridor and estuary in perpetuity. As a result,
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this option is anticipated to result in greater long-term benefits to biological resources in the
watershed than would be anticipated under the Proposed Action.

5.8.3

No Action Alternative

Under the No Action Alternative, the habitat restoration work would not be completed. Existing
activities would continue within the Punalu‘u watershed, and the area would continue to be subject
to chronic flooding..

5.9

Impacts and Resources Not Analyzed in Detail

The following environmental resource areas are not analyzed in detail, as explained below.

Recreational areas and beach resources-Restoration work due to the Proposed Action would
only occur up to the edge of Kamehameha Highway; therefore, no work would take place near
Punalu‘u Beach Park or other local beaches. Expansion of the estuary and estuary channel is not
expected to have a measureable effect on local beaches. No project elements are anticipated to
result in changes that would affect the park or other beaches.

Water Rights-As outlined in the Hawai‘i State water code at HRS Chapter 174C, the State of
Hawai'i owns all water and grants revocable allocations. Water diverted from Punalu‘u Stream,
O‘ahu, has served agricultural uses in Punalu‘u Valley since pre-contact times (Handy and Handy
1991). Currently, the minimum stream flow of the Punalu‘u stream is approximately 12 million
gallons per day (mgd), with a maximum of six mgd diverted by a piped irrigation system. The
average stream flow diverted for irrigation is 2.5 mgd. No additional diversions are planned as
part of the Proposed Action; as a result, the proposed action will not make any changes to
existing water rights and/or water diversion practices.

Environmental Justice-The Proposed Action would alleviate chronic flooding in the area, and
therefore would not result in any negative impacts to surrounding populations, including
minorities or low-income populations. As a result, no environmental justice impacts are
expected.
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Chapter 6
Cumulative Impacts

As stated in Section 1508.7 of the Council on Environmental Quality’s Regulations for Implementing
the Procedural Provisions of the National Environmental Policy Act (40 CFR parts 1500-1508), a
cumulative impact is the impact on the environment which results from the incremental impact of
the action when added to other past, present, and reasonably foreseeable future actions regardless
of what agency (Federal or non-Federal) or person undertakes such other actions. Cumulative
impacts can result from individually minor but collectively significant actions taking place over a
period of time.

Both lands within and surrounding Punalu‘u were reviewed for projects that, when considered in
conjunction with the Proposed Action, would form the basis for the cumulative impacts analysis.

6.1 Punalu‘u Watershed

Past, present and reasonably foreseeable actions on KS lands in the Punalu‘u watershed are outlined
in KS’ Punalu‘u Ahupua‘a Plan (KS 2010).

The Punalu‘u Ahupua‘a Plan outlines twelve priority projects that KS is reasonably foreseeable to
implement in the near term. These projects are organized by the five components of KS’
management strategy for their Punalu‘u lands (see Exhibit 6-1).
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Exhibit 6-1. Priority Projects Outlined in the Punalu‘u Ahupua‘a Plan

PRIORITY PROJECTS LISTED BY LAD VALUES EXPECTED OUTCOMES

ECONOMICS

Renovation of the Agriculture Water System New Water Management Entity Formed
Overall Agriculture Production/Land Conversion Increased agricultural production

Plan

Longer Term Agreements for Tenant Farmers and Increased investment in land improvements by
Program Partners farmers

Construct a Central Baseyard Facility Proper storage of fuels, chemicals, & equipment
EDUCATION

Enhance And Maintain Punalu‘u Facilities Facilities serve 200 groups per year

Provide Support to Na Kamalei- KEEP Support and strengthen program

Provide Support to UH Manoa Ka Papa Lo‘i o Support and strengthen program

Punalu‘u

Develop Natural Resource and Agriculture Program | New education programs implemented

CULTURE
Undertake Priority Cultural Studies Cultural resources identified and protected
ENVIRONMENT

Develop a Comprehensive Stream Stewardship and | Flooding mitigated
Flood Mitigation Plan

Secure Access to Kamehameha Schools’ Punalu‘u Access to ma uka lands secured
Ma Uka Lands

Evaluate the Sale of Plat 2 Residential Beach Lot Properties sold

Properties

Source: Kamehameha Schools 2010

6.2 Proposed Action

When combined with other foreseeable activities in Punalu‘u, beneficial cumulative impacts from
the Proposed Action are expected to include an increase in agricultural activities (particularly
traditional and organic crops), an increase in community-based education activities, and a reduction
in flooding and soil erosion. As shown in Exhibit 6-1, the flood mitigation and restoration work is
identified as one of KS’ priority projects in the Punalu‘u Ahupua‘a Plan. The expected outcomes of
this project, when combined with other identified priority projects, are shown in Exhibit 6-2. As this
project is consistent with KS’ long-term planning goals for the region, project impacts to land use
and water resources are expected to be beneficial.

Exhibit 6-2. Expected Outcomes of KS’ Priority Project Implementation in Punalu‘u

After Priority Projects
Current Implemented (3-5 yrs.)
Acreage in Agriculture 140 400
Acreage in Traditional Crops 2 50+
Acreage in Organic Crops 0 50+
% of Ag Land Covered by Cultural Surveys 50% 100%
Draft Environmental Assessment July 2015
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Ag Acreage Adversely Affected by Annual Flooding 100+ 0
Community-based Management Entities 0 2
Community-based Education Programs 2 3
Students in Punalu‘u Community-based Educational 5,152 8,000+
Programs
Risk of Soil Erosion and/or Chemical Spillage Moderate to Low
High
Tenant Investment in Ag Land and Improvements Low Moderate to High

Source: Kamehameha Schools 2010.

Non-KS land uses in and surrounding the watershed are primarily agricultural, preservation, and
residential, and would not be expected to result in significant environmental impacts. The
construction elements of the habitat restoration work could result in a minor, temporary increase in
fugitive dust and air emissions. These emissions would be limited to the direct vicinity of
construction activities, and when combined with other planned activities in Punalu‘u would not
affect local attainment levels for any NAAQS. Noise generated from construction equipment would
be infrequent and of short duration. When combined with other noise producing activities in the
vicinity of Punalu‘u, no impact would be expected.

6.3 Restoration with Habitat Bank Option

Potential creation of the Punalu‘u Habitat Bank is expected to help promote a strong conservation
ethic within the valley, in addition to demonstrating the viability of future habitat banking efforts in
other parts of Hawaii. In addition, preservation of lands in Punalu‘u for conservation, when
combined with surrounding conservation areas such as the forest reserve and State Park land,
would help to promote habitat connectivity for terrestrial species. As a result, this option is
anticipated to result in greater long-term cumulative benefits than would be anticipated under the
Proposed Action.

Establishment of the Punalu‘u Habitat Bank has the potential to shape future development activities
on an island-wide scale. However, while establishment of the Punalu‘u Habitat Bank is expected to
help expedite the permitting of other projects on O‘ahu (as project proponents would be able to
purchase bank credits to offset project impacts), the bank would not affect how and if projects are
permitted. Therefore, establishment of the bank would not promote future development projects on
O‘ahu.

6.4 No Action Alternative

Under the No Action Alternative, the habitat restoration work would not be completed. Chronic
flooding would continue, resulting in damage to roads, properties, fields, and crops. Invasive species
would continue to dominate the Punalu‘u Stream'’s riparian corridor, and soil erosion would
continue to result in sediment transport from upstream reaches to the nearshore environment.
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Chapter 7
Consistency with Existing Policies,
Controls, and Land Use Plans

7.1  City and County of Honolulu
7.1.1  Revised Ordinances of Honolulu (ROH), Chapter 25

As noted in Section 1.4, the City and County of Honolulu has established a permit program for use of
SMA'’s in order to preserve, protect, and where possible, restore the natural resources of the coastal
zone of Hawaii. Permit requirements for any proposed development within an SMA are provided in
Chapter 25 of the ROH. As the proposed stream restoration project would take place almost entirely
within the SMA, completion of the proposed project would require issuance of a major SMA permit
by the City and County of Honolulu. As the objectives and policies of the SMA program are the same
as those in HRS Section 205A, consistency with this chapter is discussed under Section 7.2.1, below.

7.1.2 O‘ahu General Plan

The O‘ahu General Plan, amended October 3, 2002, sets forth the long-range aspiration of O‘ahu’s
residents and establishes a comprehensive planning process that addresses physical, social,
economic and environmental concerns affecting the City and County of Honolulu. There have been
several amendments to the plan since its adoption in 1977; most recently, the plan was revised and
released for public review in November 2012. Finalization of these changes is currently pending
(City and County of Honolulu 2013).

The plan is organized into eleven subject areas; for each subject area, the plan sets forth a list of
Objectives and Policies intended to achieve those objectives. For the natural environment subject
area, Objective A of the general plan states “To protect and preserve the natural environment”.
There are several policies associated with this Objective that are relevant to the proposed action; a
discussion of the proposed action’s consistency with these policies is provided below.

Policy 2: Seek the restoration of environmentally damaged areas and natural resources.

The primary objective of the proposed action is to alleviate chronic flooding and restore natural
ecosystem processes in the Punalu‘u watershed with a focus on the lower reach of Punalu‘u Stream,
its floodplain, and estuary. A key component of the restoration design is to restore a natural valley
floodplain and terrace landscape and re-designate land uses so that farmers on chronically flooded
agricultural lands are relocated to the floodplain margins on elevated terraces and a new stream
corridor with a new riparian forest is created that restores a floodplain connection with Punalu‘u
Stream.

Policy 6: Design surface drainage and flood-control systems in a manner which will help
preserve their natural settings.
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The primary restoration objective of the proposed action is to develop sustainable flood protection
and restore hydrologic processes in the Punalu‘u watershed. This will be accomplished using natural
materials and methods that augment natural physical processes, are aesthetically pleasing, are
sustainable with little to no maintenance, and that enhance aquatic and wetland habitats.

Policy 8: Protect plants, birds, and other animals that are unique to the State of Hawai‘i and the
Island of O‘ahu.

The restoration components of the proposed action will restore hydrologic processes in the
Punalu‘u watershed and enhance aquatic and wetland habitats.

7.1.3 Koolauloa Sustainable Communities Plan

The Punalu‘u watershed is part of the Koolauloa region, which spans the northern half of O‘ahu’s
windward coast. The Koolauloa Sustainable Communities Plan (City and County of Honolulu,
Department of Planning and Permitting 1999) establishes a vision, policies, and guidance for how to
maintain the country character of Koolauloa, and protect and enhance its natural, scenic, and
cultural qualities. The Plan was last updated in 1999, and is currently under revision, with the
Planning Commission recommending approval of the revised plan in April 2013. Final approval is
pending further hearings and action.

The general vision for Koolauloa as described in the plan is to:

e Establish rural community, agricultural, and preservation boundaries;

e Preserve and enhance the natural recreation and cultural resources which contribute to
Koolauloa’s sense of “Old Hawaii”;

e Preserve agricultural lands;

e Enhance existing recreational areas and resources;

e Establish rural area development standards to maintain the rural character of residential
areas; and

¢ Enhance the character of the regions’ commercial areas and recognize the contribution of
country stores to Koolauloas’ rural fabric.

As the Proposed Action will not alter the agricultural or rural character of Punalu‘u, but rather will
serve to promote traditional agricultural and enhance the natural character of the watershed, the
Proposed Action is consistent with the goals of this Plan.

7.1.4 Punalu‘u Ahupua‘a Plan

KS’ Punalu‘u Ahupua‘a Plan (Kamehameha Schools 2010) is the long-term planning document for
the Punalu‘u land division segment, of which KS is the primary landholder. It represents KS’ vision
and long-term goals to enhance and expand upon the economic, educational, cultural and
environmental values of Punalu‘u. As part of this plan, KS outlined its long range goals of ensuring
healthy native ecosystems and working landscapes, and responsible and balanced utilization of
agricultural lands. The Proposed Action is identified as a priority project in the Plan, and as such, is
key to achieving progress towards these goals.
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7.2 State of Hawai‘i

7.2.1  Coastal Zone Management (CZM) Program

HRS Chapter 205A sets forth the Hawai‘i Coastal Zone Management (CZM) Program to provide for
the effective management, beneficial use, protection, and development of the coastal zone. The CZM
program accomplishes this through guiding human activities to assure that activities are carried out
in a manner that sustains the resources and their values. Activities are evaluated for consistency in
ten areas: recreational resources; historic resources; scenic and open space resources; coastal
ecosystems; economic uses; coastal hazards; managing development; public participation; beach
protection; and marine resources. A discussion of the Proposed Action’s consistency with each of
these areas is provided below.

Recreational Resources

As stated in Section 3.5, restoration work due to the Proposed Action would only occur up to the
edge of Kamehameha Highway; therefore, no work would take place near Punalu‘u Beach Park or
other local beaches. No project elements are anticipated to result in changes that would affect the
park or other beaches.

Historic Resources

As described in Section 5.6, the Proposed Action is not expected to impact historic resources. All
earthwork would occur on previously disturbed land, and no ground disturbing activities associated
with the Proposed Action would occur where sites of cultural importance have been previously
identified.

If any cultural resources were to be inadvertently discovered during staging or construction
activities, all work would be stopped immediately and the SHPD would be notified of the discovery.

Scenic and Open Space Resources

The Proposed Action would have no impact on scenic and open space resources. Restoration
activities would not involve the construction of any buildings or visual obstructions and therefore
would not alter the visual character of the watershed.

Coastal Ecosystems

The Proposed Action will benefit coastal ecosystems by reducing the amount of sediment that is
currently transported from upstream reaches to the nearshore environment.

Economic Uses

The Proposed Action would not lead to a change in the pattern of coastal development in the
Punalu‘u Valley. Current uses in the project area are agriculture and education activities, and these
activities would continue under the Proposed Action.
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Coastal Hazards

As described in Sections 4.8 and 5.8, restoration work would take place in designated Flood Hazard
districts, as the primary restoration objective of the Proposed Action is to develop sustainable flood
protection and restore hydrologic processes in the Punalu‘u watershed. The restoration components
of the Proposed Action will reduce hazards to life and property in the watershed by alleviating
chronic flooding, restoring hydrologic processes, and enhancing aquatic and wetland habitats.

In addition, a portion of the project bounded by the Kamehameha Highway, Green Valley Road,
Punalu‘u Valley Road, and Ko’olau Road would take place within the City and County of Honolulu’s
Tsunami Evacuation Zone (see Exhibit 7-1). However, as stated above, the Proposed Action would
serve to restore hydrologic processes in the watershed, thereby reducing the potential for damaging
floods. No new structures or residences would be constructed in the evacuation zone, and project
elements would help to redirect and control flooding in the valley.

Exhibit 7-1. Punalu‘u Tsunami Evacuation Zone. Project Construction Limit Boundary shown as Yellow
Polygon
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Source: City and County of Honolulu 2014.
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Managing Development

KS is working cooperatively with all Federal, State, and local agencies to ensure that the Proposed
Action is completed in a manner consistent with all Federal, State, and local permits and
requirements in place for the protection of environmental resources and the management of
development.

Public Participation

The public will have the opportunity to review and comment on this EA as part of the Federal and
State environmental review processes.

Beach Protection

The Proposed Action would not impact beaches. No construction would occur seaward of the
Kamehameha Highway and no project elements are anticipated to result in changes that would
affect the shoreline or natural shoreline processes.

Marine Resources

The Proposed Action would not adversely impact marine resources. The Proposed Action has the
potential to benefit coral reef ecosystems by reducing the amount of sediment transported from
upstream reaches to the nearshore environment.

7.3 Required Permits and Approvals

Exhibit 7-2 lists the Federal, State, and local permits which may be required as part of the Proposed
Action.
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Exhibit 7-2. Federal, state, and local permits required as part of the Proposed Action

Permit or Approval

‘ Act/Statute/Ordinance

Agency

Federal Environmental

Permits and Reviews

Nationwide Permit 27
Aquatic Habitat
Restoration

Clean Water Act, Section 404

U.S. Army Corps of Engineers, Honolulu
District Regulatory Branch

Section 10 permit

Rivers and Harbors Act, Section 10

U.S. Army Corps of Engineers, Honolulu
District Regulatory Branch

Biological Opinion

Endangered Species Act, Section 7

U.S. Fish and Wildlife Service, Pacific
Islands Fish and Wildlife Office & NOAA
Fisheries, Habitat Branch

Approval National Historic Preservation Act, Hawai‘i State Historic Preservation
Section 106 Officer

Consistency Coastal Zone Management Act, Hawai‘i Department of Business,

Certification Section 307 Economic Development, and Tourism

National Pollution
Discharge Elimination
System Permit

Clean Water Act, Section 402

Hawai‘i Department of Health, Clean
Water Branch

Water Quality
Certification

Clean Water Act, Section 401

Hawai‘i Department of Health, Clean
Water Branch

State Environmental Permits and Reviews

Safe Harbor Agreement

Hawai‘i Revised Statutes, Chapter
195D-22

Hawai‘i Department of Land and Natural
Resources, Division of Forestry &
Wildlife

Stream Channel
Alteration Permit

Hawai‘i Revised Statutes, Chapter
174C and Hawai‘i Administrative
Rules 13-169

Hawai‘i Commission on Water Resource
Management

Noise Permit

Hawai‘i Administrative Rules 11-46

State of Hawai‘i Department of Health

Local Environmental Pe

rmits and Reviews

Special Management
Area Permit, Major

Revised Ordinances of Honolulu,
Chapter 25

City and County of Honolulu,
Department of Planning and Permitting

Flood Hazard District
Variance

Revised Ordinances of Honolulu,
Land Use Ordinance, Section 21-
9.10, Chapter 21

City and County of Honolulu,
Department of Planning and Permitting,
Site Development Division

Grading/Grubbing/
Stock Piling Permit

Revised Ordinances of Honolulu,
Chapter 14

City and County of Honolulu,
Department of Planning and Permitting,
Site Development Division
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Chapter 8
Hawai‘i State Determination

8.1 Anticipated Determination

This section describes KS’ determination regarding whether the proposed stream restoration
project will have a significant impact on the environment, and the reasons for this anticipated
determination.

KS anticipates a Finding of No Significant Impact for this project, based on a comparison of project
impacts to the significance criteria established under the State of Hawai‘i's environmental review
process, as stated in HRS, Chapter 343, and its implementing regulations in HAR § 11-200 (see
Sections 8.1.1 through 8.1.13 below).

The following significance criteria are established for determining if an action may have a significant
effect on the environment. An action is determined to have a significant effect if it:

1. Involves an irrevocable commitment to loss or destruction of any natural or cultural resource;
2. Curtails the range of beneficial uses of the environment;

3. Conlflicts with the State’s long-term environmental policies or goals as expressed in Chapter 344,
HRS, and any revisions thereof and amendments thereto, court decisions, or executive orders;

4. Substantially affects the economic or social welfare of the community or State;
5. Substantially affects public health;

6. Involves substantial secondary impacts, such as population changes or effects on public
facilities;

7. Involves a substantial degradation of environmental quality;

8. Isindividually limited but cumulatively has considerable effect on the environment or involves a
commitment for larger actions;

9. Substantially affects a rare, threatened, or endangered species, or its habitat;
10. Detrimentally affects air or water quality or ambient noise levels;

11. Affects or is likely to suffer damage by being located in an environmentally sensitive area such
as a flood plain, tsunami zone, beach, erosion-prone area, geologically hazardous land, estuary,
fresh water, or coastal waters;

12. Substantially affects scenic vistas and view planes identified in county or state plans or studies;
or,

13. Requires substantial energy consumption.

An analysis of the impacts of the Proposed Action in relation to these significance criteria is
presented below.
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8.1.1 Irrevocable Loss or Destruction of Valuable Resource

All work associated with the Proposed Action would be conducted in order to protect and restore
natural ecosystem processes in the Punalu‘u Valley. There would be no loss of any significant
cultural or natural resources.

8.1.2 Curtails Beneficial Uses

The Proposed Action would not curtail other beneficial uses of KS lands in the Punalu‘u Valley.
Current uses in the project area are agriculture and education activities, and these activities would
continue under the Proposed Action. The proposed restoration work would restore traditional
Hawaiian land use compatible with periodic flood inundation, making the valley more suitable for
agricultural production. Within the restored floodplain, mixed land uses would focus on native and
Polynesian plant communities and Hawaiian agriculture activities compatible with periodic flooding.

8.1.3  Conflicts with Long-Term Environmental Policies or Goals

The Proposed Action is consistent with the General O‘ahu Development Plan, the Koolauloa
Sustainable Communities Plan, the Punalu‘u Ahupua‘a Plan, the CZMA, and HRS Chapter 205 (see
Sections 7.1 and 7.2). The proposed project is designed to produce environmental benefits, and as
such is consistent with the State of Hawai‘i’s environmental policies and goals.

8.1.4  Substantially Affects Economic or Social Welfare

The Proposed Action is expected to result in beneficial impacts to economic and social welfare: in
the short-term through employment for construction activities; and in the long-term by alleviating
chronic flooding; thereby protecting roads, properties, fields, and crops.

8.1.5  Substantially Affects Public Health

The Proposed Action is designed to produce environmental benefits; as a result, it will not adversely
affect air or water quality or produce other emissions that would substantially affect public health.

8.1.6 Involves Substantial Secondary Impacts

The Proposed Action will not foster population growth.

8.1.7 Involves Substantial Degradation of Environmental
Quality

The Proposed Action is designed to produce environmental benefits. There may be minimal
environmental impacts during construction activities (such as noise and fugitive dust) but these
impacts will be temporary, limited to the direct vicinity of construction activities, mitigated to
minimize environmental impacts, and in compliance with applicable Federal, State, and local
permits.
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8.1.8 Cumulative Effects or Commitment to a Larger Action

The Proposed Action is designed to produce environmental benefits; no negative cumulative effects
are anticipated (see Section 6.0). The Proposed Action is not a commitment to a larger action.

8.1.9 Substantially Affects Rare, Threatened, or Endangered
Species

The Proposed Action is designed to restore the natural floodplain morphology of the Punalu‘u
Valley, thereby enhancing aquatic and wetland habitats for rare, threatened, and endangered
species.

8.1.10 Detrimentally Affects Air or Water Quality or Ambient
Noise Levels

The Proposed Action is designed to produce environmental benefits. There may be minimal
environmental impacts during construction activities (such as noise and fugitive dust) but these
impacts will be temporary, limited to the direct vicinity of construction activities, and in compliance
with applicable Federal, State, and local permits.

8.1.11 Affects Environmentally Sensitive Areas

The Proposed Action is designed to restore the natural floodplain morphology of the Punalu‘u
Valley, thereby enhancing environmentally sensitive areas (including floodplains, estuary, and
coastal waters) in the valley.

8.1.12 Substantially Affects Scenic Vistas and View Planes

The Proposed Action would not change the visual character of the Punalu‘u Valley. While there will
be some clearing of large trees and vegetation along the stream corridor during construction, the
corridor will be re-planted with native vegetation as part of the Proposed Action. As a result, no
impacts to scenic vistas or view plans are anticipated.

8.1.13 Requires Substantial Energy Consumption

The Proposed Action will consume some energy during the construction phase of the project;
however, these impacts are expected to be minimal and temporary (approximately four months in
duration). No energy will be consumed by the project elements after construction is complete.

8.2 Significance Determination

As shown in the analysis above, the Proposed Action would not trigger any of the significance
criteria outlined in the Chapter 343 environmental review process. As a result, the Proposed Action
is not anticipated to have a significant adverse effect on the environment.
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Chapter 9
Consultation

9.1 Consultation

KS has coordinated development of this draft EA with a variety of Federal, State, and local agencies
and organizations; these entities are listed in Sections 9.1.1 through 9.1.4 below. KS conducted a
series of in-person meetings in June 2013 to discuss the project with agency officials, and has
remained in coordination through follow-up meetings, conference calls, and email communications.
General feedback from all parties has been supportive of the project; no formal comments have been
received to-date.

9.1.1 Federal
e NOAA Fisheries Service, Pacific Islands Regional Office, Habitat Branch
e U.S. Fish and Wildlife Service, Pacific Islands Fish and Wildlife Office

e U.S. Army Corps of Engineers, Honolulu District Regulatory Branch

9.1.2 State

e Department of Land and Natural Resources, Division of Forestry and Wildlife, O‘ahu Branch
e Office of State Planning, Hawai‘i Coastal Zone Management Program
e State Department of Health, Environmental Management Division, Clean Water Branch

e (Commission on Water Resource Management

9.1.3 Local Agencies

e City and County of Honolulu, Department of Planning and Permitting

9.1.4 Local Organizations

e Punalu‘u Community Association

e Punalu‘u Watershed Alliance
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Chapter 10
List of Preparers

10.1 Kamehameha Schools

Name

Kaeo Duarte, Director of
Strategic Initiatives - West
Hawaii

Imiola Lindsey, Water
Resources Engineer

Jo Anne Hanada, Senior
Capital Program Manager

Joey Char, Land Assets and
Operations Manager

10.2 ICF International

Name Education: Experience
Leo Lentsch MS Fishery and Wildlife 30 years of experience in
Biology, BS Fishery and environmental assessment
Biology and Zoology and conservation biology
Brendan Belby, PH MS Fluvial Geomorphology, | 18 years of experience in
BA Physical Geography quantitative fluvial
geomorphology and surface
water hydrology
Shawna Barry MA Environmental and 9 years of experience in
Resource Policy, environmental assessment
BS Biology (focus in
Ecology)
Eric Link MS Conservation Biology, 13 years of experience in
BS Ecology GIS analysis

10.3 Planning Solutions, Inc.
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GENERAL NOTES

1.

THESE PLANS HAVE BEEN PREPARED FOR THE EXCLUSIVE USE OF KAMEHAMEHA SCHOOLS,
HEREAFTER REFERRED TO AS "OWNER” AND "CONTRACTOR” AND THEIR AUTHORIZED AGENTS.

NATURAL SYSTEMS DESIGN HEREAFTER REFERRED TO AS “ENGINEER”IS RESPONSIBLE FOR THE
PREPARATION OF THESE ORIGINAL PLANS AND ASSOCIATED SPECIFICATIONS AND WILL NOT BE
RESPONSIBLE FOR, OR LIABLE FOR UNATHORIZED CHANGES TO OR USES OF THESE PLANS.
ANY USE WHICH INCLUDES ALTERATION, DELETION, OR EDITING OF THIS DOCUMENT WITHOUT
EXPLICIT WRITTEN PERMISSION FROM THE ENGINEER, IS STRICTLY PROHIBITED. ANY OTHER
UNAUTHORIZED USE OF THIS DOCUMENT IS PROHIBITED.

MINOR MODIFICATIONS ARE EXPECTED TO SUIT JOB SITE DIMENSIONS OR CONDITIONS. SUCH
MODIFICATIONS SHALL BE INCLUDED AS PART OF THE WORK. THE OWNER, ENGINEER AND
APPROPRIATE REGULATORY AGENCIES WILL BE NOTIFIED OF ANY OWNER—AUTHORIZED CHANGE
RESULTING IN MORE THAN A 10% DESIGN CHANGE OF PROPOSED FOOTPRINT OR
SIGNIFICANTLY AFFECTING THE INTENDED BENEFIT OR FUNCTION OF A PROJECT ELEMENT.

THE LOCATION OF ALL FEATURES SHOWN IS APPROXIMATE.

THE CONTRACTOR AGREES TO ASSUME SOLE AND COMPLETE RESPONSIBILITY FOR JOB SITE
CONDITIONS DURING THE COURSE OF CONSTRUCTION OF THIS PROJECT, INCLUDING SAFETY
OF ALL PERSONS AND PROPERTY, AND FURTHER AGREES THAT THIS REQUIREMENT SHALL

APPLY CONTINUOUSLY AND NOT BE LIMITED TO NORMAL WORKING HOURS IN ACCORDANCE
WITH THE PROVISIONS OUTLINED BY THE PROJECT CONTRACT AND SPECIFICATIONS.

ALL IMPROVEMENTS SHALL BE ACCOMPLISHED UNDER THE APPROVAL, INSPECTION, AND TO
THE SATISFACTION OF THE OWNER. IMPROVEMENT CONSTRUCTION SHALL COMPLY WITH THESE
PLANS AND THE HAWAII STATE DEPARTMENT OF TRANSPORTATION (HDOT) STANDARD PLANS
FOR CONSTRUCTION OF ROAD, BRIDGE, AND MUNICIPAL CONSTRUCTION, CURRENT EDITION
UNLESS NOTED OTHERWISE. ALL REFERENCES TO THE "STANDARD SPECIFICATIONS” SHALL
MEAN THE HAWAIl STATE DEPARTMENT OF TRANSPORTATION (HDOT) STANDARD SPECIFICATIONS
FOR CONSTRUCTION OF LOCAL STREETS AND ROADS, CURRENT EDITION. CONSTRUCTION NOT
SPECIFIED ON THESE PLANS SHALL CONFORM TO THE REQUIREMENTS OF THE STANDARD
SPECIFICATIONS. THE CONTRACTOR IS OBLIGATED TO BE FAMILIAR WITH APPLICABLE SECTIONS
OF THE STANDARD SPECIFICATIONS NOT DISCUSSED IN THE GENERAL NOTES. THE CONTRACT
SPECIAL PROVISIONS SHALL SUPERSEDE THOSE OF THE STANDARD SPECIFICATIONS WHERE
DISCREPANCIES OCCUR.

IT IS THE RESPONSIBILITY OF THE CONTRACTOR AND HIS SUBCONTRACTOR(S) TO EXAMINE
THE PROJECT SITE PRIOR TO THE OPENING OF BID PROPOSALS. THE CONTRACTOR SHALL
BECOME FAMILIAR WITH THE CONDITIONS UNDER WHICH THE WORK IS TO BE PERFORMED,
SUCH AS THE NATURE AND LOCATION OF THE WORK AND THE GENERAL AND LOCAL
CONDITIONS, PARTICULARLY THOSE AFFECTING THE AVAILABILITY OF TRANSPORTATION, THE
DISPOSAL, HANDLING, AND STORAGE OF MATERIALS, AVAILABILITY OF LABOR, WATER,
ELECTRICITY, ROADS, THE UNCERTAINTIES OF WEATHER, THE CONDITIONS OF THE GROUND,
SURFACE AND SUBSURFACE MATERIALS, GROUNDWATER, THE EQUIPMENT AND FACILITIES
NEEDED FOR AND DURING THE PERFORMANCE OF THE WORK, AND THE COSTS THEREOF. ANY
FAILURE BY THE CONTRACTOR AND SUBCONTRACTOR(S) TO ACQUAINT THEMSELVES WITH ALL
THE AVAILABLE INFORMATION WILL NOT RELIEVE THE CONTRACTOR AND SUBCONTRACTOR(S)
FROM RESPONSIBILITY FOR PROPERLY ESTIMATING THE DIFFICULTY AND COST OF
SUCCESSFULLY PERFORMING THE WORK.

THE CONTRACTOR IS RESPONSIBLE FOR REVIEWING THE CONTRACT DOCUMENTS AND FOR ALL
SUBMITTALS REQUIRED TO THE OWNER FOR REVIEW AND ACCEPTANCE.

PERMIT NOTES

1.

EVERY REASONABLE EFFORT SHALL BE MADE TO CONDUCT THE ACTIVITIES SHOWN IN THESE
PLANS, IN A MANNER THAT MINIMIZES THE ADVERSE IMPACT ON WATER QUALITY, FISH AND
WILDLIFE, AND THE NATURAL ENVIRONMENT.

ALL WORK WILL BE IN COMPLIANCE WITH PERMIT CONDITIONS ISSUED BY VARIOUS
REGULATORY AGENCIES. IT IS THE CONTRACTOR'S RESPONSIBILITY TO HAVE COPIES OF ALL
PERMITS ON THE JOB SITE, UNDERSTAND AND COMPLY WITH ALL PERMIT CONDITIONS.

ALL WORK THAT DISTURBS THE SUBSTRATE, BANK, OR SHORE OF A WATERS OF THE STATE
THAT CONTAINS FISH LIFE SHALL BE CONDUCTED ONLY DURING THE WORK PERIOD FOR THAT
WATERBODY AS INDICATED IN THE MOST RECENT ALLOWABLE WORK PERIODS FOR HYDRAULIC
PROJECTS IN FRESHWATER FOR THE PROJECT AREA. THOSE PORTIONS OF THE PROJECT
WORK THAT OCCUR OUTSIDE OR ABOVE THE ORDINARY HIGH WATER MARK (ABOVE THE
CORPS JURISDICTIONAL LINE) ARE NOT SUBJECT TO THE WORK PERIODS DESCRIBED ABOVE
UNLESS SPECIFIED IN THE RELEVANT PERMITS.

ALL ACTIVITIES THAT INVOLVE WORK ADJACENT TO OR WITHIN THE WETTED CHANNEL SHALL,
AT ALL TIMES, REMAIN CONSISTENT WITH ALL APPLICABLE WATER QUALITY STANDARDS,
EFFLUENT LIMITATION AND STANDARDS OF PERFORMANCE, PROHIBITIONS, PRETREATMENT
STANDARDS, AND MANAGEMENT PRACTICES ESTABLISHED PURSUANT TO THE CLEAN WATER ACT
OR PURSUANT TO APPLICABLE STATE AND LOCAL LAW.

IF AT ANY TIME, AS A RESULT OF PROJECT ACTIVITIES, FISH ARE OBSERVED IN DISTRESS, A
FISH KILL OCCURS, OR WATER QUALITY PROBLEMS DEVELOP (INCLUDING EQUIPMENT LEAKS
OR SPILLS), OPERATIONS SHALL CEASE AND THE OWNER SHALL BE NOTIFIED IMMEDIATELY.

IF, DURING CONSTRUCTION, ARCHAEOLOGICAL REMAINS ARE ENCOUNTERED, CONSTRUCTION IN
THE VICINITY SHALL BE HALTED, AND THE STATE OFFICE OF HISTORIC PRESERVATION AND
THE OWNER SHALL BE NOTIFIED IMMEDIATELY.

SURVEY NOTES

1.

UNLESS NOTED OTHERWISE ON THE PLANS, THE CONTRACTOR SHALL BE RESPONSIBLE FOR
THE PROTECTION OF ALL EXISTING SURVEY MONUMENTS AND OTHER SURVEY MARKERS
DURING CONSTRUCTION.

THE CONTRACTOR SHALL MAINTAIN A SET OF PLANS ON THE JOB SHOWING
"AS—CONSTRUCTED” CHANGES MADE TO DATE. UPON COMPLETION OF THE PROJECT, THE
CONTRACTOR SHALL SUPPLY TO OWNER A SET OF PLANS, MARKED UP TO THE SATISFACTION
OF THE OWNER, REFLECTING THE AS—CONSTRUCTED MODIFICATIONS.

ELEVATIONS SHOWN ON THE PLANS FOR PIPE INVERTS, TOPS OF BANKS, THALWEG, GRADE
CONTROLS, ETC., ARE BASED UPON THE TOPOGRAPHIC INFORMATION SHOWN ON THE PLANS.
THE CONTRACTOR SHALL VERIFY ALL NECESSARY SURFACE ELEVATIONS IN THE FIELD AND
NOTIFY THE OWNER OF ANY DISCREPANCIES, WHICH MIGHT AFFECT PROPER OPERATION OF
THE NEW FACILITIES BEFORE BREAKING GROUND AND PRIOR TO FACILITY INSTALLATION. THE
OWNER SHALL BE CONTACTED IN THE EVENT ELEVATIONS ARE INCORRECT SO THAT THE
PROPER ADJUSTMENTS CAN BE MADE BY ENGINEER PRIOR TO THE INSTALLATION OF THE
FACILITIES, AS SET FORTH IN THE SPECIAL PROVISIONS.

LIDAR FOR THIS PROJECT WAS PROVIDED BY NOAA AND IS REPRESENTATIVE OF 2007
CONDITIONS. THE VERTICAL DATUM IS NAVD 88 (FT). THE HORIZONTAL DATUM IS UTM ZONE
4, NAD27 HAWAIl (FT). LIDAR WAS SUPPLEMENTED BY 2006 FIELD SURVEYS BY THE
KAMEHAMEHA HIGHWAY BRIDGE AND 2011 SITE SURVEY DATA.

EROSION, SEDIMENT CONTROL AND WATER MANAGEMENT NOTES

1.

10.
11.

12.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR IMPLEMENTING ALL TEMPORARY EROSION
CONTROL MEASURES. THE EROSION CONTROL MEASURES SHALL BE IN ACCORDANCE WITH ALL
FEDERAL, STATE, AND LOCAL REQUIREMENTS. THE CONTRACTOR SHALL BE RESPONSIBLE FOR
THE MAINTENANCE AND PERFORMANCE OF THE TEMPORARY EROSION CONTROL MEASURES
THROUGHOUT THE DURATION OF THE PROJECT.

A SEDIMENT AND ERQOSION CONTROL PLAN WILL BE DEVELOPED BY THE CONTRACTOR AND

SUBMITTED FOR APPROVAL BY OWNER AND/OR THE ENGINEER BEFORE ANY CONSTRUCTION
MAY BEGIN. THE SEDIMENT AND EROSION CONTROL PLAN WILL IDENTIFY BEST MANAGEMENT
PRACTICES TO ENSURE THAT THE TRANSPORT OF SEDIMENT TO SURFACE WATERS, DRAINAGE
SYSTEMS, AND ADJACENT PROPERTIES IS MINIMIZED.

ACTIVITIES SHALL BE DESIGNED AND CONSTRUCTED TO AVOID AND MINIMIZE ADVERSE IMPACTS
TO WATERS OF THE UNITED STATES TO THE MAXIMUM EXTENT PRACTICAL THROUGH THE USE
OF PRACTICAL ALTERNATIVES. ALTERNATIVES THAT SHALL BE CONSIDERED INCLUDE THOSE
THAT MINIMIZE THE NUMBER AND EXTENT OF IN—WATER WORK AND EQUIPMENT CROSSINGS
OF WETTED CHANNELS.

AT NO TIME SHALL SEDIMENT—LADEN WATER BE DISCHARGED OR PUMPED DIRECTLY INTO THE
SUBJECT RIVER, STREAM, OR WETLAND. WATER SHALL BE DISCHARGED IN ACCORDANCE WITH
REQUIREMENTS SET FORTH IN THE PROJECT PERMITS AND / OR SPECIFICATIONS.

IF HIGH WATER LEVEL CONDITIONS THAT CAUSE SILTATION OR EROSION ARE ENCOUNTERED
DURING CONSTRUCTION, WORK SHALL STOP UNTIL THE WATER LEVEL SUBSIDES.

PERMIT CONDITIONS CONTAIN SPECIFIC REQUIREMENTS FOR THE CONTROL OF EROSION AND
TURBIDITY FROM PROJECT OPERATIONS. TURBIDITY WILL BE MONITORED ON A FREQUENT
BASIS BY THE PROJECT MANAGEMENT AND INSPECTION STAFF ON-SITE. TURBIDITY AMOUNTS
IN EXCESS OF THE PERMITTED CONCENTRATIONS AND/OR DURATIONS WILL CAUSE WORK TO
BE STOPPED UNTIL IMPROVED PRACTICES ARE IN EFFECT AND THE PROBLEMS CONTROLLED.
THE CONTRACTOR IS COMPLETELY RESPONSIBLE FOR ANY PROJECT DELAYS THAT OCCUR BY
NATURE OF THIS FAILURE TO ADEQUATELY CONTAIN SEDIMENT ON-SITE.

CONTRACTOR SHALL LIMIT MACHINERY MOVEMENT TO CONSTRUCTION AREAS DEFINED ON SITE
PLAN OR IDENTIFIED AS ACCEPTABLE BY THE ENGINEER OR OWNER.

ALL EXTERNAL GREASE AND OIL SHALL BE PRESSURE—WASHED OFF THE EQUIPMENT PRIOR
TO TRANSPORT TO THE SITE.

THE CONTRACTOR IS RESPONSIBLE TO ENSURE THAT NO PETROLEUM PRODUCTS, HYDRAULIC
FLUID, SEDIMENTS, SEDIMENT—LADEN WATER, CHEMICALS, OR ANY OTHER TOXIC OR
DELETERIOUS MATERIALS ARE ALLOWED TO ENTER OR LEACH INTO THE SUBJECT RIVER,
STREAM, OR WETLAND.

THE CONTRACTOR SHALL HAVE AN EMERGENCY SPILL KIT ONSITE AT ALL TIMES.

NO TREES OR WETLAND VEGETATION SHALL BE REMOVED UNLESS THEY ARE SHOWN AND
NOTED TO BE REMOVED ON THE PLANS OR AS DIRECTLY SPECIFIED ON-SITE BY THE
PROJECT MANAGEMENT STAFF. ALL TREES CONFLICTING WITH GRADING SHALL BE REMOVED.
NO GRADING SHALL TAKE PLACE WITHIN THE DRIP LINE OF TREES NOT TO BE REMOVED
UNLESS OTHERWISE APPROVED.

FOLLOWING CONSTRUCTION, SITE RESTORATION WILL INCLUDE ESTABLISHING LONG—TERM
EROSION PROTECTION MEASURES. THESE MEASURES WILL INCLUDE PLANTINGS, EROSION
CONTROL FABRIC, SEED, AND MULCH. EQUIPMENT AND EXCESS SUPPLIES WILL BE REMOVED
AND THE WORK AREA WILL BE CLEANED. MAINTENANCE ACTIVITIES FOR THE NEWLY
CONSTRUCTED RESTORATION PROJECTS ARE ANTICIPATED TO OCCUR PERIODICALLY.

CONSTRUCTION NOTES

1. CONTRACT DOCUMENTS REFER TO THESE PLANS.

2. CONTRACTOR SHALL FURNISH ALL MATERIALS, EQUIPMENT, AND LABOR NECESSARY TO
COMPLETE ALL WORK AS INDICATED IN THE CONTRACT DOCUMENTS.

3. CONSTRUCTION HOURS SHALL BE WEEKDAYS BETWEEN 7:00 AM. AND 6:30 P.M. UNLESS

PRIOR APPROVAL IS RECEIVED FROM THE OWNER.

4. SOILS AT THE SITE CONTAIN SOFT SILT, CLAY AND HIGH GROUNDWATER AND MAY REQUIRE
EQUIPMENT MATS TO SUPPORT CONSTRUCTION EQUIPMENT. CONSOLIDATION OF THE GROUND
SURFACE SHOULD BE EXPECTED. CONTRACTOR IS RESPONSIBLE FOR DETERMINING NEED FOR,
DESIGNING, PROCURING, INSTALLING, USING AND REMOVING ANY EQUIPMENT MATS NEEDED TO
ALLOW FOR EQUIPMENT OPERATION SUFFICIENT TO CONSTRUCT THE PROJECT.

5. PORTIONS OF THE PROJECT SITE ARE WITHIN THE ELEVATION RANGE OF TIDAL INUNDATION.
THE CONSTRUCTION SEQUENCING PLAN, TESC PLAN, AND WATER MANAGEMENT PLAN SHALL
INCLUDE DISCUSSION OF MANAGEMENT OF FLUCTUATING WATER SURFACE.

6. ANY DISCREPANCIES ARE TO BE BROUGHT TO THE ATTENTION OF THE OWNER PRIOR TO
PROCEEDING WITH THE WORK.

7. THE CONTRACTOR SHALL INSTALL ALL EQUIPMENT AND MATERIALS IN ACCORDANCE WITH
MANUFACTURER'S RECOMMENDATIONS UNLESS SPECIFICALLY INDICATED OTHERWISE BY THE
OWNER OR WHERE LOCAL CODES OR REGULATIONS TAKE PRECEDENCE.

8. ALL WORK PERFORMED AND MATERIALS INSTALLED SHALL BE IN STRICT ACCORDANCE WITH
ALL APPLICABLE CODES, REGULATIONS, AND ORDINANCES.

9. THE CONTRACTOR SHALL SUPERVISE AND DIRECT THE WORK USING THE BEST SKILLS AND
ATTENTION. THE CONTRACTOR SHALL BE SOLELY RESPONSIBLE FOR ALL CONSTRUCTION
MEANS, METHODS, TECHNIQUES, SEQUENCES, AND PROCEDURES AND FOR COORDINATING ALL
PORTIONS OF THE WORK UNDER THIS CONTRACT.

10. THE CONTRACTOR SHALL MAKE ALL NECESSARY PROVISIONS TO PROTECT EXISTING
IMPROVEMENTS, ROADWAY, DRAINAGE WAYS, PRIVATE BRIDGE, CULVERTS, AND VEGETATION
UNTIL SUCH ITEMS ARE TO BE DISTURBED OR REMOVED AS INDICATED ON THE CONTRACT
DOCUMENTS.

11. THE CONTRACTOR SHALL KEEP THE JOB SITE CLEAN AND HAZARD FREE. CONTRACTOR SHALL
DISPOSE OF ALL DIRT, DEBRIS, AND RUBBISH FOR THE DURATION OF THE WORK. UPON
COMPLETION OF WORK, CONTRACTOR SHALL REMOVE ALL MATERIAL AND EQUIPMENT NOT
SPECIFIED AS REMAINING ON THE PROPERTY.

12. NOTES AND DETAILS ON THE PLANS SHALL TAKE PRECEDENCE OVER GENERAL NOTES HEREIN.

13. DIMENSIONS CALLOUTS SHALL TAKE PRECEDENCE OVER SCALES SHOWN ON THE PLANS.

14. THE PLANS REPRESENT THE FINISHED STRUCTURE. THEY DO NOT INDICATE THE METHOD OF
ALL CONSTRUCTION. THE CONTRACTOR SHALL PROVIDE ALL MEASURES NECESSARY TO
PROTECT THE STRUCTURES, WORKS, AND THE PUBLIC DURING CONSTRUCTION.

15. MATERIAL SHALL NOT BE STORED OUTSIDE OF IDENTIFIED STAGING AREAS. THE CONTRACTOR
SHALL USE ONLY DESIGNATED SPECIFIC SITES FOR STORAGE OF EQUIPMENT AND MATERIALS
AS SHOWN ON THESE PLANS. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE SECURITY
OF ALL EQUIPMENT AND MATERIALS.

16. ALL 36" CPEP TO BE OWNER—FURNISHED AND INSTALLED BY CONTRACTOR.

17. COMPACTION FOR FILL AREAS SHALL MEET THE FOLLOWING REQUIREMENTS:

17.1. GREEN VALLEY ROAD PRISM, AG PROCESSING AREA, AND FARMERS MARKET AREA SHALL

BE INSTALLED IN 6" LIFTS AND COMPACTED TO MIN 90% MAX DENSITY PER ASTM D1557.

17.2. FILL OUTSIDE OF GREEN VALLEY ROAD PRISM, AG PROCESSING AREA, AND FARMERS
MARKET AREA SHALL BE INSTALLED IN 12" LIFTS AND COMPACTED TO MIN 90% MAX

DENSITY PER ASTM D1557 FROM EXISTING GRADE TO AN ELEVATION 3’ BELOW PROPOSED

GRADE. FROM 3’ BELOW GRADE TO PROPOSED GRADE SHALL BE INSTALLED IN 12” LIFTS
AND COMPACTED TO 80-85% MAX DENSITY PER ASTM D1557.

18. ON—SITE CONCRETE DEBRIS MAY INCLUDE, BUT IS NOT LIMITED TO BOULDERS, CARS, FARM
EQUIPMENT, PIPES, METAL, CONCRETE, ASPHALT, AND CONSTRUCTION DEBRIS, WHICH IS TO
BE MANAGED AS FOLLOWS:

18.1. BOULDERS — MAY BE INCORPORATED INTO PROJECT IN FILL 3° OR MORE BELOW
FINISHED GRADE OR WITHIN STREAM CROSSING.

18.2. CARS, FARM EQUIPMENT, METAL, PIPES — DISPOSE OF OFF SITE AT PERMITTED
DISPOSAL SITE.

18.3. CONCRETE, ASPHALT, AND CONSTRUCTION DEBRIS — MAY BE CRUSHED OR BROKEN INTO
PIECES NO LARGER THAN 18"X18"X18” AND INCORPORATED INTO PROJECT IN GENERAL
FILL 3 OR MORE BELOW FINISHED GRADE.

19. THIS SITE HAS RELIC MILITARY INSTALLATIONS AND MAY HAVE UNEXPLODED ORDINANCE. IF
UNEXPLODED ORDINANCE ARE FOUND STOP WORK IN THE IMMEDIATE VICINITY AND NOTIFY
OWNER.

20. ACTIVE FARMING WILL BE OCCURRING MAUKA OF THE PROJECT SITE DURING CONSTRUCTION.
PROVIDE CONTINUAL ACCESS FOR FARMERS AND OWNER TO ACCESS ACTIVE FARM LANDS.

21. SOIL MANAGEMENT. THE TOP 3’ LAYER OF EXISTING SOIL SHALL BE STRIPPED AND

STOCKPILED FOR INSTALLATION AS THE TOP 3’ OF GENERAL FILL. SOURCES CONTAINING OVER

30% ROCK OR DEBRIS SHALL BE EXCLUDED FROM THIS MATERIAL.

90% DRAWINGS DRAFT

Sep-25-2013

Natural Sgstcms Desigg

_—ss

INTERNATIONAL

p—

IF THIS BAR DOES NOT
MEASURE 1” THEN
DRAWING IS NOT PLOTTED |orawn GD, GM

TO ORIGINAL SCALE.

[} 1 NAME OR INITIALS AND DATE GEOGRAPHIC INFORMATION
DESIGNED ~ JTA. MH, BB liATiTUDE  21°34°29°N
CHECKED TAMH __ lIONGITUDE 157'52'58'W
IN/SC/RG =/=/=
cHECkeD  MH____ _ JoATE 9/20/2013

PUNALU U FLOOD MITIGATION
AND STREAM RESTORATION

CONSTRUCTION NOTES 3

sHeEr 3 oF 46




N:\Projects\Kamehameha Schools Hawaii\Punaluu\Design\CAD DWGs — Current\CAD DWGS\LEGEND.dwg | garvey | Sep—25-2013 7:42pm

LEGEND

—  OHWM
—  OHWM
—W w
—w w
—CL CL
—GL GL
—SF SF
—T T
—— OoH OH

W—

cL—

GL—

SF—

T —

PROPERTY/PARCEL LINE

EXISTING MAJOR CONTOUR

EXISTING MINOR CONTOUR

PROPOSED MAJOR CONTOUR
PROPOSED MINOR CONTOUR

ACCESS ROAD

EXISTING ORDINARY HIGH WATER MARK
PROPOSED ORDINARY HIGH WATER MARK
EXISTING WATER LINE

PROPOSED WATER LINE
CONSTRUCTION LIMIT

GRADING LIMIT

SILT FENCE

TURBIDITY CURTAIN

EXISTING OVERHEAD POWER LINE
PROPOSED DITCH CENTERLINE
PROPOSED STREAM BYPASS
DEMOLITION/REMOVAL AREA

LAND CLEARING AREA

PROPOSED CULVERT, FOR SECTION SEE

EXISTING STRUCTURE

EXISTING CULTURAL AREA

DETAIL AND SECTION REFERENCING

S,

(TYP)

(VAR)
A

t

A32

h)

SECTION _A—A =

SCALE: NTS

NOTE REFERENCING NUMBER
DETAIL REFERENCE NUMBER
SHEET ON WHICH DETAIL APPEARS

DETAIL REFERENCE NUMBER
SHEET ON WHICH DETAIL APPEARS

SPECIFIES THAT DETAIL IS UNIFORMLY TYPICAL
THROUGHOUT PROJECT EXCEPT WHERE
OTHERWISE NOTED

SPECIFIES THAT DETAIL WAS TAKEN FROM
SEVERAL SHEETS

SECTION A—A IS SHOWN ON SHEET 32

SECTION A—A IS SHOWN ON SHEET 32

CONSTRUCTION LIMIT CONTROL POINTS
NORTHING EASTING
148170.5 1678346.1
148201.6 1681850.0
148208.3 1681825.9
148217.2 1681028.5
148266.3 1681018.4
148300.3 1678334.5
148308.8 1678386.9
148327.1 1681014.6
148370.7 1681112.2
148377.9 1680512.4
148410.3 1678390.9
148434.4 1681292.4
148439.0 1681074.5
148440.6 1678484.9
148456.0 1680704.5
148456.6 1681252.7
148495.1 1681329.6
148513.2 1681179.0
148595.8 1678472.5
148647.0 1678535.9
148853.4 1679873.1
148919.5 1679118.4
148926.1 1679824.4
148952.9 1679098.8
148961.6 1680016.6
148000.2 1679047.6
148033.7 1679808.6
149111.9 1679171.5
148145.0 1679916.4
149204.6 1680070.9
149228.6 1679549.8
149258.5 1679728.6
149358.4 1679286.1
148406.2 1679533.9
149442.9 1679360.4
149478.6 1679461.8
149483.4 1679316.3
149491.4 1679607.4
149537.4 1679582.6
148601.3 1679498.3
149632.9 1679640.9
148699.3 1679508.1
149729.5 1679557.6

CONSTRUCTION LIMIT CONTROL POINTS
NORTHING EASTING
146516.4 1682224.7
146584.8 1677462.3
146658.4 1677165.1
146702.4 1682077.4
146813.5 1677707.6
146873.4 1682524.2
146880.7 1677645.4
146942.6 1677198.5
147044.6 1678051.4
147050.8 1682517.4
147081.0 1677756.8
147126.8 1678493.7
147137.9 1678072.0
147139.0 1677312.4
147163.8 1678122.3
147167.4 1681424.9
147187.7 1681296.6
147197.5 1677850.7
147222.6 1681097.3
1472911 1677538.9
147347.9 1678948.4
147365.6 1680886.6
147369.9 1681013.0
1473721 1679940.0
1474221 1680634.0
147452.4 1679283.9
147476.3 1677678.0
147563.2 1677897.8
147600.7 1680339.9
147705.8 1680892.6
147725.3 1680757.4
147754.2 1681970.7
147771.7 1682002.6
147777.3 1680588.2
147831.8 1680318.9
147850.0 1681269.2
147850.9 1681632.0
147856.6 1680162.6
147870.9 1682086.6
147873.7 1680533.9
147889.6 1680425.2
147890.6 1680636.9
147909.4 1681743.7
147911.8 1680273.7
147936.9 1682086.5
148040.5 1680369.6
148054.5 1678274.5
148104.0 1680570.1
148136.3 1680796.4
148144.3 1681928.8
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INSTALL STABILIZED CONSTRUCTION ENTRANCE. INSTALL AT PROPOSED GRADE

KAHANA ACCESS ROAD TO BE USED TO TRANSFER FILL BETWEEN NORTHERN AND SOUTHERN WORK AREAS. CONTRACTOR TO
STABILIZE ROAD SURFACE AS NEEDED TO ENSURE SAFE TRAVEL OF CONSTRUCTION VEHICLES AND RESTORE THE ROAD
SURFACE AT COMPLETION OF CONSTRUCTION TO AT LEAST PRE—PROJECT CONDITION.

ESTUARY EXCAVATION TO BE PERFORMED WHILE ISOLATING FLOWING WATER FROM THE EXCAVATION SITE PER NOTES ON
SHEET 6.

©

ELEVATED GROUNDWATER LIKELY TO BE FOUND THROUGHOUT THE PROJECT AREA. CONTRACTOR TO TAKE ACTIONS AS NEEDED
TO ENSURE SAFE EQUIPMENT OPERATION, SUCH AS EQUIPMENT MATS AND/OR PROPERLY EQUIPMENT SELECTION TO
ACCOMMODATE SOILS WITH LOW BEARING PRESSURE. NO SUBSURFACE INVESTIGATIONS HAVE BEEN PERFORMED.

®

EXISTING WATER LINE TO BE DEMOLISHED AND REMOVED WHEREVER ITS LOCATION CONFLICTS WITH PROPOSED GRADING.
UN—EXCAVATED PORTIONS MAY BE ABANDONED IN PLACE. OWNER TO VALVE OFF CONNECTION AT GREEN VALLEY ROAD.

@ ©

IRRIGATION CONNECTOR LINE TO BE PROTECTED FROM DAMAGE. CONTRACTOR TO POTHOLE EXACT VERTICAL AND
HORIZONTAL LOCATION BY HAND AND CONFIRM LOCATION IN ALL AREAS TO BE GRADED WITH OWNER PRIOR TO START OF
GROUND—-DISTURBING ACTIVITIES.

MAINTAIN MIN 50’ VEGETATED BUFFER ALONG STREAM BANKS UNTIL FINAL PHASE OF CONSTRUCTION WHICH SHALL BE
STREAM—SIDE GRADING PERFORMED ONLY AFTER ADJACENT SOILS HAVE BEEN STABILIZED.

)

8. SITE CLEARING. GUINEA GRASS SHALL BE KEPT SEPARATED FROM WOODY MATERIAL CLEARED FROM THE SITE AND MAY BE
INTERMINGLED WITH GENERAL FILL (NOT UNDER ROAD PRISM, AG PROCESSING, OR FARMERS MARKET) AND INSTALLED IN
LOWER LAYERS FROM EXISTING GRADE TO 3’ BELOW PROPOSED GRADE. WOODY VEGETATION SHALL BE GROUND TO [SIZE]
AND STOCKPILED TO BE PLACED AS MULCH FOR EROSION CONTROL.

(3) TURBIDITY CURTAIN (2,005 LF) 3\ SILT FENGE TO BE PLACED AT CONSTRUCTION LIMIT. LINE OFFSET SHOWN FOR
DRAWING READABILITY. \46/

SILT FENCE (4,340 LF) {7

MATCHLINE SEE SHEET 6
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MATCHLINE SEE SHEET 5

NOTES
INSTALL STABILIZED CONSTRUCTION ENTRANCE

INSTALL 2,370 LF SILT FENCE

NEEDED TO SATISFY OWNER.
ASSOCIATED BMPS.

(2) KAHANA ACCESS ROAD TO BE USED TO TRANSFER FILL BETWEEN NORTHERN AND SOUTHERN WORK AREAS. CONTRACTOR TO
STABILIZE ROAD SURFACE AS NEEDED TO ENSURE SAFE TRAVEL OF CONSTRUCTION VEHICLES AND RESTORE THE ROAD SURFACE AT
COMPLETION OF CONSTRUCTION TO AT LEAST PRE—PROJECT CONDITION.

CONSTRUCTION SEQUENCE AND BMPS: CONSTRUCTION SEQUENCE TO BE DEVELOPED BY CONTRACTOR, REVIEWED AND MODIFIED AS
THE FOLLOWING SEQUENCE OUTLINES A PQTENTIAL CONSTRUCTION SEQUENCE AND IDENTIFIES

CONSTRUCTION ELEMENT

BMPS

INSTALL CONSTRUCTION ENTRANCES AND IDENTIFY MATERIAL STAGING AREAS

3 CONSTRUCTION ENTRANCES

CORDON OFF VEGETATIVE BUFFER 50’WIDE ON BOTH SIDES OF PUNALU'U
STREAM

MAINTAIN VEGETATIVE BUFFER ALONG STREAM CORRIDOR, INSTALL STAKES AND FLAGGING AT 50 FT SPACING

INSTALL SILT FENCE ALONG DOWNSLOPE PERIMETERS ALONG CONSTRUCTION
LIMIT AS SHOWN

INSTALL 6710 LF SILT FENCE AS PERIMETER PROTECTION

CLEAR AND GRUB 10 ACRES OF FORESTED AREAS SHOWN ON SHEETS 5 AND
6 (EXCEPT THAT 50 FT WIDE PORTION OF WHICH IS THE VEGETATIVE BUFFER
ALONG PUNALUU STREAM)

CHIP THE VEGETATION INTO SLASH (6”MAX DIAMETER, 12”MAX LENGTH) AND STOCKPILE FOR APPLICATION AS MULCH ON
CLEARED LAND

CLEAR VEGETATION ON AREAS WITHIN THE PUNALU'U BASIN TO BE FILLED

CHIP FARM VEGETATION INTO MULCH AND STOCKPILE. LIMIT TOTAL AREA OF BARE SOILS TO 5 ACRES IN DRY MONTHS
(APRIL —OCT AND 2 ACRES IN WET MONTHS (NOV - MAR)

CLEAR VEGETATION ON FLOODPLAIN CREATION AREAS WITHIN PUNALU'U BASIN

CHIP FARM VEGETATION INTO MULCH AND STOCKPILE. LIMIT TOTAL AREA OF BARE SOILS TO 5 ACRES IN DRY MONTHS
(APRIL -OCT AND 2 ACRES IN WET MONTHS (NOV - MAR)

CUT MATERIAL FROM FLOODPLAIN CREATION AREAS SOUTH OF PUNALU'U
STREAM AND PLACE FILL ON FILL AREAS, INCLUDING GREEN VALLEY ROAD
PRISM.

LOCAL HAUL OF CUT WITHOUT TRANSPORT ON KAMEHAMEHA HWY. COMPACT GREEN VALLEY ROAD PRISM AND TERRACE
AREAS AS FILL LAYERS ARE INSTALLED. COVER FLOODPLAIN CUT AND FILL AREAS WITH MULCH OR SLASH AS FINAL
GRADE IS ACHIEVED. ENSURE NO BARE SOIL IS VISIBLE AT COMPLETION OF MULCH OR SLASH APPLICATION.

MONITOR WATER QUALITY AND SOIL EROSION/SEDIMENTATION CONDITIONS
CONTINUALLY ON SITE WITHIN THE PROJECT AREA

IF TURBIDITY OCCURS WITHIN PUNALU'U STREAM WHICH RESULTS FROM EROSION OF SOILS WITHIN PROJECT SITE, IDENTIFY
SOURCE OF SOIL EROSION AND STABILIZE SOILS TO ELIMINATE EROSION AND TRANSPORT OF SEDIMENT OFF—SITE. STOP
WORK IN THE AREA ASSOCIATED WITH THE EROSION UNTIL SOILS ARE STABILIZED.

REMOVE TRASH AND DEBRIS ENCOUNTERED DURING CLEAR AND GRUB AND/OR
EXCAVATION

HAUL TRASH AND DEBRIS TO APPROVED DISPOSAL SITE, MAINTAINING CONSTRUCTION ENTRANCES TO ENSURE NO
OFF—SITE TRACKING OF SOIL.

INSTALL CULVERTS AND DRAINAGE DITCHES

DEWATER CUT AREAS AS NEEDED TO INSTALL CULVERTS IN DRY CONDITIONS.

CUT MATERIAL FROM FLOODPLAIN CREATION AREAS NORTH OF PUNALU'U
STREAM AND PLACE FILL ON FILL AREAS, INCLUDING GREEN VALLEY ROAD
PRISM.

HAUL CUT FROM NORTH AREAS TO FILL AREAS IN PUNALU'U BASIN, PLACE AND COMPACT MATERIALS IN LIFTS. MAINTAIN
CONSTRUCTION ENTRANCES AND CLEAN VEHICLES TO ENSURE NO MATERIAL IS TRACKED OFF—SITE AND/OR ONTO
KAMEHAMEHA HIGHWAY. IF TRACKING OCCURS, SWEEP OR VACUUM MATERIAL OFF ROADWAYS —WASHING OF ROADWAYS IS
NOT PERMITTED. COVER FLOODPLAIN CUT AND FILL AREAS WITH MULCH OR SLASH AS FINAL GRADE IS ACHIEVED. ENSURE
NO BARE SOIL IS VISIBLE AT COMPLETION OF MULCH OR SLASH APPLICATION.

AT COMPLETION OF FLOODPLAIN GRADING (NOT INCLUDING BUFFERS), CUT
ESTUARY CHANNEL, DEWATERING ONLY IF NECESSARY TO EXCAVATE THE
CHANNEL.

MAINTAIN EARTHEN BERM BETWEEN STATION O+00 TO STATION 0+50 TO ISOLATE CHANNEL EXCAVATION FROM PUNALUU
STREAM.  WHEN CHANNEL EXCAVATION FROM STATION O+50 TO STATION 12+50 IS COMPLETE, INSTALL TURBIDITY CURTAIN
ALONG PUNALU'U STREAM BETWEEN STATION 7+50 TO STATION 8+50 (100 LF), THEN REMOVE BERM TO COMPLETE
CHANNEL EXCAVATION. REMOVE TURBIDITY CURTAIN WHEN TURBIDITY HAS SETTLED AND WATER HAS CLARIFIED IN ESTUARY
CHANNEL.

CLEAR AND GRUB BUFFER AREAS ALONG PUNALU'U STREAM. CUT REMAINING
MATERIAL FROM BUFFER AREAS TO ACHIEVE PROPOSED GRADE AND HAUL AND
PLACE CUT MATERIAL ON FILL AREAS WITHIN PUNALU'U BASIN.

CHIP THE VEGETATION INTO SLASH (6”MAX DIAMETER, 12”MAX LENGTH) AND STOCKPILE FOR APPLICATION AS MULCH ON
CLEARED LAND. CLEAR NO MORE THAN 1 ACRE AT A TIME, LEAVE EXPOSED SOILS BARE FOR NO MORE THAN 7 DAYS
IN' DRY MONTHS, 2 DAYS IN WET MONTHS BEFORE APPLYING SLASH OR MULCH TO BARE SOILS.

INSTALL WATER PIPELINE, INSTALL GEOTEXTILE, BASE COURSE AND TOP
COURSE OF GREEN VALLEY ROAD

COMPACT SOILS OF GREEN VALLEY ROAD PRISM, STABILIZE ROAD SURFACE WITH GRAVEL

CUT KAHANA STORMWATER BASIN AND PLACE FILL ON ADJACENT KAHANA FILL
AREA

LOCAL HAUL OF CUT WITHOUT TRANSPORT ON KAMEHAMEHA HWY. COMPACT ROAD PRISM AND TERRACE AREAS AS FILL
LAYERS ARE INSTALLED. ISOLATE CUT FROM EXISTING DRAINAGE CHANNEL BY MAINTAINING PLUG OF SOIL MIN 50 FT WIDE
UPSTREAM OF CULVERT IN BASIN AREA UNTIL BASIN GRADING IS COMPLETED. COVER FILL AREAS WITH MULCH OR SLASH
AS FINAL GRADE IS ACHIEVED. ENSURE NO BARE SOIL IS VISIBLE AT COMPLETION OF MULCH OR SLASH APPLICATION.

EXCAVATE UPPER AND LOWER KAHANA DITCHES, PLACE FILL ON KAHANA FILL
TERRACE AREAS

INSTALL AGGREGATE IN DITCH BOTTOM AS SHOWN TO STABILIZE DITCH BOTTOMS. COVER FILL AREAS WITH MULCH OR
SLASH AS FINAL GRADE IS ACHIEVED. ENSURE NO BARE SOIL IS VISIBLE AT COMPLETION OF MULCH OR SLASH
APPLICATION.

INSTALL STREAM CROSSING

BYPASS CHANNEL FLOWS AS SHOWN ON DRAWINGS TO INSTALL STREAM CROSSING OUTSIDE OF FLOWING WATER

INSTALL UPSTREAM BANK STABILIZATION

BYPASS CHANNEL FLOWS IN TEMPORARY BYPASS CHANNEL AS SHOWN ON DRAWINGS TO INSTALL BANK STABILIZATION
OUTSIDE OF FLOWING WATER

EXCAVATE ESTUARY IN PUNALU'U STREAM

INSTALL 2005 LF TURBIDITY CURTAINS ALONG EDGE OF EXISTING STREAM CHANNEL. MAINTAIN BERM OF SOIL MIN 20" WIDE
ALONG LENGTH OF BOTH SIDES OF STREAM. EXCAVATE ESTUARY GRADING BEHIND BERMS. UTILIZE EQUIPMENT MATS OR
LAYERS OF VEGETATION AND/OR LOW—GROUND PRESSURE EQUIPMENT AS NEEDED TO PREVENT EQUIPMENT FROM
BECOMING  MIRED IN SATURATED SOILS. REMOVE BERM FROM NORTH SIDE OF STREAM. REMOVE NORTH TURBIDITY
CURTAIN' WHEN WATER BEHIND TURBIDITY CURTAIN CLEARS. RELOCATE SOUTH TURBIDITY CURTAIN NORTHWARD TO ALLOW
FINAL ESTUARY DREDGING AND REMOVE SOUTH BERM . REMOVE SOUTH TURBIDITY CURTAIN WHEN WATER BEHIND
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Vi 17=10", H: 17=40’

30 30 GREEN VALLEY ROAD CONTROL POINTS GREEN VALLEY ROAD CONTROL POINTS
STA. | ELEVATION | NORTHING | EASTING | CROSS SECTION STA. | ELEVATION | NORTHING | EASTING | CROSS SECTION
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THIS WORK WAS PREPARED BY ME OR UNDER MY SUPERVISION.

40" 200 0O 40’ 80’
e ——
SCALE: 1"=40"-0"

STREAM . CROSSING PLAN

= 40

CALE: 1

PUNALU’U STREAM CROSSING
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" \\\ /\ PROPOSED _-I, - B
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+ _ 1
8
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L
.| BOULDER —
COBBLE FILL
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SCALE: AS NOTED

160
ROADBED
NN
BOLLDER -
COBBLE FILL

NOTES

STATION|RELATIVE EL
(FT) (FT)
52 145
3.5 1%
705 2.3
255 4.4
355 13
385 7
195 5
6555 7
775 8
95.5 10
710.5 8.6
148 8.6
756.5 3.1
163 9.8
ASSUMED

DATUM 15

STREAM DATA

STATION | EXISTING EL.
0 0

6 =5

16 —4.0

25 —50

10 25

50 —05

STREAM CROSSING SECTION B-—B1

SCALE: 17 = 10

MATCH EXISTING ELEVATION OF STREAM CROSSSING.
STATION O SHALL BE MEASURED AT DOWNSTREAM EDGE OF EXISTING ROAD CROSSING.

EXCAVATE AS SHOWN.

PLACE 3—4 MAN BOULDERS AS FIRST LIFT AND FILL VOIDS WITH EXCAVATED
MATERIAL. PLACE ADDITIONAL 3—4 MAN BOULDERS TO PROPOSED GRADE AND FILL VOIDS WITH

EXCAVATED MATERIAL TO PROVIDE SMOOTH DRIVING SURFACE. DISPOSE OF EXCESS CUT AS DIRECTED
ADJACENT TO STREAM CROSSING.
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LOWER BANK STABILIZATION PLAN

SCALE: 17= 40’

NOTES:

OREED

CUT BYPASS CHANNEL (APPROX. 5 WIDE BOTTOM, 4’ DEEP, 1:1 SIDE SLOPES) TO BYPASS STREAM FLOWS AROUND WORK AREA.
CONSTRUCT BYPASS CHANNEL STARTING AT BOTTOM AND PROCEEDING UPSTREAM. SORT CUT MATERIALS AS NEEDED TO SELECT
BOULDERS FOR BANK STABILIZATION.

OWNER TO IDENTITY TREES TO BE HARVESTED LOCALLY FOR BANK STABILIZATION. ALL MATERIALS USED FOR BANK STABILIZATION
TO BE OBTAINED IN VICINITY OF WORK.

ADJUST BYPASS CHANNEL LOCATION AND SIZING TO PERMIT EQUIPMENT CROSSING. MINIMIZE NUMBER OF CROSSINGS TO MINIMIZE
TURBIDITY.

TOPOGRAPHICAL DATA OBTAINED FROM LIDAR. ACTUAL ELEVATIONS WILL DIFFER FROM THOSE SHOWN.

8 TREES WITH
ROOTWADS

FLOOD BENCH

NOTES

BYPASS CHANNEL

PLAN DETAIL
SCALE: 1= 30°
1015’
FLOOD 5
BENCH ©)
g EXISTING ' 3540 '
T 60—
< PROPOSED
4
2
% Str—V—=—— — — — —
v
50+ ~
| 25 | 45’ F |
| I |
45 =——rt : : : : : : : :
160 140 120 100 80 60 40 20 0

SCALE: H: 1"=20"; V: 1"=5’

NOTES

>18" BOULDERS SELECTED FROM CUT MATERIAL.

TREE WITH ROOTS; DBH 2 18", L=50", ROOTWAD DIAMETER 2 8’, BRANCHES INTACT.
ADJUST FLOOD BENCH GRADING TO ACCOMODATE UPSLOPE DRAINAGE AS DIRECTED.

e @ [

EXCAVATION AND PLACEMENT OF MATERIALS IS APPROXIMATE AND SHALL BE FIELD
DIRECTED BY ENGINEER.

~

AND PROVIDE SUFFICIENT FLOW CAPACITY.

>36"¢ BOULDERS SELECTED FROM CUT MATERIALS. PLACE AFTER TREES ARE INSTALLED.

PLANT NATIVE TREES IN 24" TOPSOIL SELECTED FROM CUT MATERIALS OR ADJACENT AREA.

BYPASS CHANNEL — ADJUST LOCATION AND SIZING TO ACCOMMODATE BANK STABILIZATION

SECTION A—AT

SCALE: AS NOTED
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TRENCH WIDTH TRENCH WIDTH

(SEE NOTE 3) (SEE NOTE 3)
TRENCH BACKFILL MATERIAL TRENCH BACKFILL
FOR PIPE ZONE BEDDING MATERIAL (SEE NOTE 1)
(SEE NOTE 2) RSl R e
" fa| © ] < E 4 w
T 3 STRUCTURAL MATERIAL FOR PIPE et | | B
gl N ZONE BEDDING (SEE NOTE 2) 5o 1 8gl-| N
[ Js L
FOUNDATION LEVEL 2 \ — &
X SRIBAREBRER = FOUNDATION LEVELj ﬁ 1
©
THERMOPLASTIC PIPE NoTES PIPE ARCHES

SEE SPECIFICATION SECTION 703.21 FOR TRENCH BACKFILL MATERIAL.

—_

2. SEE SPECIFICATIONS SECTION 703.20 FOR STRUCTURE BACKFILL MATERIAL.
3. TRENCH WIDTHS SHALL BE AS FOLLOWS:
e PIPES < 15", WIDTH = PIPE I.D. + 12"
e PIPES 218", WIDTH = PIPE I.D. +18”
TRENGH WIDTH e WATER SUPPLY PIPES, WIDTH SHALL BE PIPE I.D. + 12" OR 24”, WHICHEVER IS GREATER.
(SEE NOTE 3)
TRENCH BACKFILL
MATERIAL (SEE NOTE 1)
STRUCTURAL BACKFILL _\ N ¥ 5
MATERIAL FOR PIPE ZONE ' © 85| w
BEDDING (SEE NOTE 2) z
N
E
FOUNDATION LEVELX 3O\°D o
0 no

METAL PIPE

ROADWAY &

SUBGRADE SLOPE
0.02 FT./FT.

COMPACTED DEPTH CRUSHED
SURFACING TOP COURSE
INCLUDING SHOULDERS

COMPACTED CRUSHED
SURFACING BASE COURSE

CONSTRUCTION GEOTEXTILE
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INSTALL DRIVEWAY
CULVERT IF THERE IS
A ROADSIDE DITCH
PRESENT, AS PER
COUNTY ROAD
STANDARDS

4"—8" QUARRY SPALLS

GEOTEXTILE

PROVIDE FULL WIDTH OF
INGRESS/EGRESS AREA

IT IS RECOMMENDED THAT
THE ENTRANCE BE CROWNED
SO THAT RUNOFF DRAINS
OFF THE PAD

\!
\0 ,”
“\'f"’
12" MIN. THICKNESSJ

STABILIZED CONSSCA
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UCTION ENTRAN
. NTS

1Y 1Y
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FILTER FABRIC MATERIAL
MIRAFI 700 X OR EQUAL

2"X2"X14" GA. WELDED WIRE
FABRIC OR EQUAL (REQ'D
ONLY IF MIRAFI 700X IS

NOT USED
2"X4" DOUG. FIR—\ )
-— -— R re—
\ :
I Il STAPLES OR ||| \
/ WIRE RINGS \
il 14 (V) 0l \ 2'-3"
A
L‘_\
|| ] ] \
]
° O [} @) O »
©0:0 " 9N oo Tollle S e oo T 6‘
|
1'-6"
| 4’ TO 6 MAX. | 6"X6" TRENCH 41—
ELEVATION

2”X4" DOUG. FIR OR EQUAL-
WIRE FABRIC A\

IF REQ'D ]
FILTER FABRIC L 3
MATERIAL
\ 1"-11/2" %
6"X6" TRENCH WASHED ROCK X
OR PEA GRAVEL ™
Q'
FLOW gogo%oo FLOW
- 00 5 Oooocfo, \ ‘
. %
] I
2" EXCESS MIN.

OVERLAP

TYPICAL CROSS SECTION

SILT FENCE INSTALLATION NOTES

1. THE SILT FENCE FILTER FABRIC SHALL BE PURCHASED IN A CONTINUOUS ROLL CUT TO THE LENGTH OF THE
BARRIER TO AVOID USE OF JOINTS. WHEN JOINTS ARE NECESSARY FILTER FABRIC SHALL BE SPLICED TOGETHER
ONLY AT A SUPPORT POST WITH A MINIMUM SIX (6) INCH OVERLAP AND BOTH ENDS OF THE SPLICE SHALL BE
SECURELY FASTENED TO THE POST. THE MIRAFI 700X FILTER FABRIC SHALL BE STAPLED OR WIRED TO THE FENCE
WITH AT LEAST TWENTY (20) INCHES OF FABRIC LAID IN THE SHALLOW SWALE. THE FENCE SHALL NOT EXCEED
THIRTY—SIX (36) INCHES ABOVE THE ORIGINAL GROUND. THE SILT FENCE SHALL BE INSTALLED TO FOLLOW THE

CONTOURS WHERE FEASIBLE AND SHALL NOT BE STAPLED TO TREES.

2. WHEN FILTER FABRIC OF LESS STRENGTH AS MIRAFI 700X IS APPROVED FOR USE, A WIRE MESH SUPPORT FENCE
SHALL BE FASTENED SECURELY TO THE UPSLOPE SIDE OF THE POSTS USING HEAVY-DUTY WIRE STAPLES AT LEAST
ONE (1) INCH LONG, TIE WIRES OR HOG RINGS. THE WIRE MESH SHALL EXTEND INTO THE SHALLOW SWALE IN
MINIMUM OF FOUR (4) INCHES AND SHALL NOT EXTEND MORE THAN THIRTY-SIX (36) INCHES ABOVE THE ORIGINAL

GROUND SURFACE.

3. THE SHALLOW SWALE AND BOTH SIDES OF THE SILT FENCE SHALL BE BACKFILLED WITH ONE (1) INCH TO ONE AND

ONE HALF (1-1/2) INCHES DIAMETER WAS

4. SILT FENCES SHALL BE REMOVED WHEN THEY HAVE SERVED THEIR USEFUL PURPOSE AFTER THE UPSLOPE AREA HAS
BEEN PERMANENTLY STABILIZED. THE NEWLY DISTURBED AREAS RESULTING FROM SILT FENCE REMOVAL SHALL BE
IMMEDIATELY SEEDED AND MULCHED OR STABILIZED AS APPROVED BY THE CITY.

5. SILT FENCES SHALL BE INSPECTED IMMEDIATELY AFTER EACH RAINFALL AND AT LEAST DAILY DURING PROLONGED

HED GRAVEL.

RAINFALL. ANY REQUIRED REPAIRS SHALL BE MADE IMMEDIATELY.
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Susan Burr and Eric B. Guinther
AECOS, Inc.

45-939 Kamehameha Hwy, Suite 104
Kane‘ohe, Hawai‘i 96744

Phone: (808) 234-7770 Fax: (808) 234-7775 Email: aecos@aecos.com

Introduction

Development of a stream stewardship and flood mitigation plan is identified as
a priority in the Kamehameha Schools (KS) Punalu‘u Ahupua‘a Plan
(Townscape, 2010). ICF International (ICFI) has developed a conceptual plan
(“Plan”) for KS that involves creating a dedicated floodway, improving drainage,
restoring native vegetation and wetland agriculture within the floodway, and
improving habitats for native waterbirds and stream fauna. In September 2014,
AECOS scientists delineated wetlands in the 200-ac Plan Area ("Plan Area")
within Punalu‘u Ahupua‘a (Figure 1). Wetland data sheets and geospatial
information for the delineation process are presented in this report.

Site Description

The watershed of Punalu‘u Stream (state code No. 31016) is relatively large,
comprising some 17.2 km?2 (6.6 mi2; Parham et al., 2008). Punalu‘u Stream is a
continuously flowing, perennial stream (HCPSU, 1990), with a relatively short
muliwai or estuary inland from the ocean mouth. Annual rainfall in Punalu‘u
watershed in the Plan Area is on the order of 1554 mm (61 in; (Giambelluca et.
al.,, 2013).

The land and water of Punalu‘u watershed has been used for hundreds of years
to grow kalo, ‘awa, and rice (McElroy and Eminger, 2012). Somewhat later,
much of the valley bottom was covered in sugar cane. An existing irrigation
ditch system that diverts water from Punalu‘u Stream was constructed in the
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1920s for sugarcane production and used more recently to supply water for
cultivation of taro and vegetable crops, ornamental plants, livestock, and
aquaculture operations in the valley. The irrigation system consists of open
ditches, 12 tunnels, and a flume. An application to reconstruct the diversion was
approved in 2008 (HDLNR-COWRM, 2008) and has since been completed.
Recent improvements also include the installation of pipes to convey water that
flowed through open ditches.
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Fig. 1. Punalu‘u Watershed, windward O‘ahu. Plan Area is outlined in yellow.
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Wetlands

Wetlands are typically found at the interface of aquatic and terrestrial
ecosystems. Certain wetlands are regulated by the federal government under
the auspices of the Clean Water Act (CWA) and are defined as (USACE, 1986;
USEPA, 2004):

..those areas that are inundated or saturated by surface or
ground water at a frequency and duration sufficient to support,
and that under normal circumstances do support, a prevalence of
vegetation typically adapted for life in saturated soil conditions.
Wetlands generally include swamps, marshes, bogs and similar
areas.

The U.S. Army Corps of Engineers (USACE) developed a manual (“Manual”) for
use in the CWA Section 404 regulatory program to identify and delineate
wetlands! (USACE, 1987) and has updated this information with a regional
supplement (USACE, 2012a). The approach required by the Manual and
regional supplement requires positive evidence of hydrophytic vegetation,
hydric soils, and wetland hydrology (all three must be present) for a
jurisdictional wetland determination. However, not all areas that meet the
definition of wetlands in the Manual are jurisdictional wetlands considered
“waters of the United States” under the CWA. Further, jurisdiction over aquatic
features also extends to flowing (streams) and tidal (ocean) waters, determined
by processes or criteria different from those described in the Manual.

USACE and U.S. Environmental Protection Agency (USEPA) have recently
proposed a rule to clarify the definition of “waters of the United States” (USACE
and USEPA, 2014). The intent of the proposed rule is to codify guidance
previously provided in a memorandum (USEPA and USACE, 2008) written to
ensure actions implemented by USACE districts and USEPA regions are
consistent with two Supreme Court decisions (Rapanos vs. United States and
Carabell vs. United States). According to the USEPA (McCarthy, 2014), the
proposed rule does not expand jurisdiction, but instead clarifies and
standardizes existing practices for determining jurisdiction. The proposed rule
specifies that all wetlands adjacent to waters otherwise specified as waters of
the U.S. (e.g., tidal waters, perennial streams) and all waters, including wetlands,
that have a significant nexus to waters of the U.S. are themselves waters of the

1 The process of determining that line on the ground (and shown on maps) separating
jurisdictional waters from upland is termed “delineation”. Although AECOS can “delineate”
wetlands, jurisdictional determination is the purview of the U.S. Army Corps of Engineers,
and the Corps must concur with our delineation for it to become official.
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U.S. The proposed rule specifically excludes certain waters from the definition
of waters of the U.S,, including ditches that are excavated wholly in uplands,
drain only uplands, and have less than perennial flow, and ditches that do not
contribute flow to waters of the U.S.

The U.S. Fish and Wildlife Service (USFWS) definition of wetlands is different
than that used to regulate wetlands under the CWA—only a single wetland
characteristic (hydrophytic vegetation, hydric soils, or wetland hydrology) is
required by USFWS for an area to be considered a wetland. The National
Wetlands Inventory (NWI; USFWS, 2006), a mapping of all aquatic
environments (not just wetlands), indicates aquatic features are present within
the Plan Area of Punalu‘u watershed (Figure 2).

Feet .~

Figure 2. Aquatic features identified on National Wetlands Inventory (NWI) map in
Plan Area of Punalu‘u watershed. Note that the NWI includes marine areas.

The NWI assigns a classification code to each aquatic feature that corresponds
to a classification nomenclature that best describes the habitat (Cowardin, et al.,
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1974). The aquatic features identified as present in the Plan Area are listed in
Table 1. While NWI aquatic features are not necessarily jurisdictional under the
CWA (and many are misidentified), the NWI is a helpful starting point to
identify where wetlands might occur in an area. As we shall describe below, our
efforts in the Plan Area determined that a number of areas designated as
wetlands on the NWI map are uplands (that is, not wetlands) and other areas
not mapped as aquatic on the NWI map are wetlands as defined by the
regulatory agency (USACE, 1987).

Table 1. Aquatic features identified on National Wetlands Inventory (NWI) map
within the Plan Area of Punalu‘u watershed.

Code Description

M2USn Intertidal marine system with unconsolidated bottom.

E1UBL Subtidal estuarine system with unconsolidated bottom.

E2EM1N Regularly flooded intertidal estuarine system with broad-leaved evergreen
vegetation.

E2FO3N Regularly flooded intertidal estuarine system forested with broad-leaved
evergreen vegetation.

R3UBH Permanently flooded, upper perennial stream system with unconsolidated
bottom.

PFO3C Seasonally flooded, forested palustrine wetland with broad-leaved evergreen
vegetation.

PFO3A Temporary flooded, forested palustrine wetland with broad-leaved
evergreen vegetation.

PEM1C Seasonally flooded palustrine wetland with persistent emergent vegetation.

PEM1Cx Seasonally flooded palustrine wetland that has been excavated and consists
of persistent emergent vegetation.

PEM1KH Diked and/or impounded palustrine wetland that is semipermanently,
artificially flooded and supports persistent emergent vegetation.

Soils - Punalu‘u watershed is in the Major Land Resource Area (MLRA; NRCS,
2006) of “humid oxidic soils on low and intermediate rolling mountain slopes”.
The dominant soils in this MLRA are Utisols, Oxisols, and Inceptisols; alluvial
sediments occur on bottom lands. The soil survey (NRCS, 2014a) maps the
majority of the valley floor as Hanalei silty clay, 0 to 2% slopes (HnA); Hanalei
stony silty clay, 2 to 6% slopes (HoB); Kaloko clay, noncalcareous variant (Kfb);
and Pearl Harbor clay (Ph; Figure 3). Each of these soil map units is on the list
of hydric soils for O‘ahu (NRCS, 2014b). Hydric soils are soils that are
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sufficiently wet in the upper part to develop anaerobic conditions; that is, soils
that could be associated with wetlands. Soil saturation with water is what
differentiates wetland soils from upland soils, as saturation greatly reduces the
oxygen present between soil particles. In determining whether a soil is hydric,
we look for evidence of this saturation; the soil need not be saturated at the
time of inspection.

ML 27 gl S gy S S Foet
0 200400 800 1,200 1,600 2,000

Figure 3. Soil survey including the Plan Area of Punalu‘u watershed. Hydric soils (in
blue type; named in text) are HnA, HoB, Kfb, and Ph.

Most of the area mapped as wetlands in the NWI in the Plan Area is also mapped
as having hydric soils. However, the area mapped as having hydric soil is far
more extensive than the NWI wetlands, particularly the area mapped as Pearl
Harbor clay (Ph) and the mauka area mapped as Hanalei silty clay, 0 to 2%
slopes (HnA) on the left side of Punalu‘u Stream. These additional areas of
mapped hydric soils are worth investigating as potential wetlands.
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Hydrology- Punalu‘u Valley, located on the windward side of O‘ahu, receives
abundant annual rainfall, ranging from 5591 mm (220 in) from the top of the
watershed at 856 m (2808 ft) elevation above sea level to 1554 mm (61 in) of
rainfall at the coastline (Giambelluca et. al., 2013). Because most of the rainfall
in the upper slopes is due to orographic lifting, the higher elevations receive
abundant rainfall throughout the year, but the rainfall near the coast is more
seasonally distributed, with the majority of the rain falling between October and
March.

In 2014 (through September), rainfall in Punalu‘u watershed was above
average. A rain gage near the coast (Punaluu Pump or PUNH1) received 1558
mm (61 in) year to date, 139% of average, and Punaluu Stream (Sta. PNSH 1)
gage, farther up the watershed, received 2475 mm (97in) year to date, 110% of
average (NOAA-NWS, 2014). Thus, our wetlands investigation of the area
conducted in the 2014 dry season would not yield different results than an
investigation conducted in a typical wet season.

Another contributor to wetlands hydrology is a high groundwater table. The
Ko‘olau rift zone, located along windward O‘ahu, contains a dike-impounded
aquifer (Nichols, et al, 1996). This groundwater influences surface water
through contribution to the base flow of Punalu‘u Stream (and other windward
O‘ahu streams) and also through discharge at springs.

Flooding from Punalu‘u Stream may also contribute to wetland hydrology
conditions within the Plan Area. Daily mean discharge from Punalu‘u Stream
measured at USGS Sta. No. 16301050 varies annually from a recorded low of
14.3 cfs (in 1984) to a high of 39.3 cfs (in 1965), with an average of 24.3 cfs.
The annual statistic of daily mean discharge for 2013 was 18.2 cfs (USGS,
2014a). Flow in Punalu‘u is quite flashy, resulting in an average peak discharge
more than two orders of magnitude higher than daily discharge.

The lower valley is protected from flooding by levees constructed along both
banks. An attempt to further confine Punalu‘u Stream to a fixed channel within
the floodplain was made in 1988 when the lower segment of Punalu‘u Stream
was realigned and channelized (Figure 4; USACE, 1988; HDLNR-DWLD, 1988).
The Army Corps required that the stream be restored to a more meandering
course because the work was not authorized. Restoration was determined to be
completed in 1991 (USACE, 1991), though only a slight bend was constructed
and the lower stream is still channelized. Levees following the natural course
through the Plan Area are still intact.

Vegetation - We identified the following vegetation types using satellite images
and ground-truthing across the property (see Figure 5 and Table 2): cultivated
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cropland (Ag), pasture and grassland (Gl), mixed forest (Fo), hau forest wetland

Figure 4. 1988 oblique aerial photo of the lower reach of Punalu‘u Stream,
redirected to a straightened channel.

(Hw), and urban use/planted or disturbed forest (UFo). The majority of the
Plan Area is in agricultural use: cropping and pasture lands. At the present
time, much of the agriculture land is fallow, and grasslands are not in use as
pastures, an exception being cattle pasture in the southeast corner of the Plan
Area. These grasslands tend to be mosaics of monotypic stands of either Guinea
grass (Urochloa maxima), California grass (Urochloa mutica), or especially
abundant, elephant grass (Cenchrus purpureus). If not tilled and tended, fallow

AECOS, Inc. [1402] Page |8



Wetlands Delineation PUNALU‘U, O‘AHU

agriculture fields convert to grassland, so grasslands in our map may represent
former crop lands and not necessarily abandoned or presently unused pastures.

Mixed forest is mostly found as a riparian zone along Punalu‘u Stream, and is
nearly everywhere at this elevation dominated by gunpowder tree (Trema
orientalis). Much of what appears to be forest in the southeastern part of the
area has or is in the process of being cleared (in accordance with an approved
conservation plan), and no longer resembles the dense tree cover seen in the
satellite image. Hau (Hibiscus tiliaceus) forms monotypic forests, and some, but
not all, are wetlands. The designation for urban use/planted or disturbed forest
is used as a catchall for all developed house lots, landscaped areas, and highly
disturbed forest lands. The latter are areas of abandoned development or
agriculture that has come back into shrubland or forest, with some trees that
were likely part of former landscaping.

Table 2. Vegetation code legend for maps in this report.

Agriculture, fallow or not,

Ag . Hw  Hau forest; wetland.
excluding pastureland.
Forest; mixed naturalized trees, Urban and “landscape forest”
Fo dominated here by gunpowder UFo mixed; includes abandoned
tree. developed lands.

Grassland; mostly pasture in use or
Gl  not; in some cases, long fallow crop
land. Three grass species dominate.

Other than cultivated crops, the vegetation in Punalu‘u Valley consists largely of
plants adapted to generally wet conditions. The National Wetland Plant List
(NWPL) is a list administered by the USACE that assigns a wetland indicator
status rating to each species of plant on a regional basis (USACE, 2012b, Lichvar,
et al, 2014). Table 3 provides descriptions of each status indicator.
Unfortunately, the status of introduced plant species found in wet windward
valleys has somewhat limited utility in determining wetlands vs. uplands
because most of the plants fall in the facultative (FAC) category, meaning they
commonly occur both in wetlands and uplands.
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Figure 5. Vegetation map for Plan Area (see text Table 2 for definitions).
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Table 3. Wetland status indicators and their definitions
(from Lichvar and Gillrich, 2011).

Status indicator Description
(abbreviation)
Obligate (OBL) Almost always is hydrophytic, rarely occurs in uplands.

Facultative wetland
(FACW)

Facultative (FAC) Commonly occurs as either hydrophytic or nonhydrophytic.

Usually is hydrophytic, but occasionally found in uplands.

Facultative upland
(FACU)

Upland (UPL) Rarely is hydrophytic, almost always found in uplands

Occasionally is hydrophytic, but usually occurs in wetlands.

Methods

Our field investigation consisted of 9 days of field work between September 2
and October 2, 2014. AECOS scientists followed the methods of wetland
delineation described in Corps of Engineers Wetland Delineation Manual
(“Manual”; USACE, 1987) and Regional Supplement (USACE, 2012a). The
wetland status of plant species follows the 2012 National Wetland Plant List
(USACE, 2012b) and the 2014 update (Lichvar, et al,, 2014).

Under ordinary circumstances, establishment of a jurisdictional wetland
requires three positive wetland indicators, one each for hydrology, soils, and
vegetation. The boundary between wetland and upland is established as a line
outside of which at least one of the three indicators is not present. In practical
terms, this boundary is a judgment call, based on establishing clear differences
for both sides (upland and wetland) and then selecting a boundary that
represents the sharpest line that can be drawn through what is typically a
gradient in nature. We established 47 wetland determination sampling points
(SP) roughly along 5 transects to delineate wetland boundaries for each plant
assemblage and/or landscape feature within the Plan Area (Figure 6). Each
sampling point was assigned an identification number (e.g., “SP 1-1”, “SP 2-1"),
with the first digit corresponding to the transect and the second digit
corresponding to the sampling point. Numbers are shown on detailed maps in
the text. AECOS scientists marked locations of the sampling points and other
landscape features in the field with a handheld global navigation satellite
system (GNSS) instrument (a Trimble 6000 Series, GeoXT or GeoXH), which can
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Figure 6. Distribution of the 47 sampling points (yellow circles) and recorded tracks of biologists (white dots) in the Plan Area.
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provide submeter accuracy of a recorded location (position). The GNSS units
also recorded the biologists’ movements around the survey area (also shown in
Fig. 6).

Attachment 1 provides the wetland data sheet for each sampling point.
Subsequent to each field visit, AECOS scientists analyzed data sheets and drew
wetland boundaries onto project maps between stations determined to be in
wetlands and stations determined to be out of wetlands, building up the final
maps provided by subarea in this report.

Results

We found three types of open water features and 6 “types” of wetlands in the
Plan area. Open water features include: estuary, stream, and agriculture ditch.
Wetlands are all palustrine wetlands (inland marshes and swamps) and include:
temporarily flooded with broad-leaved evergreen trees (PFO3A), semi
permanently flooded with broad-leaved evergreen scrub-shrub vegetation
(PSSF), temporarily flooded with persistent, emergent vegetation (PEM1A),
seasonally flooded with persistent, emergent vegetation (PEM1C), actively
artificially flooded, diked and/or impounded with persistent, emergent
vegetation (active PEM1Kh), and formerly artificially flooded, diked and/or
impounded with persistent, emergent vegetation (relict PEM1Kh).

Open Water—Estuary

Tidal waters are jurisdictional at least up to the “High Tide Line or HTL” or
“Mean High Water or MHW” depending upon the permitting authority: Clean
Water Act Section 404 or Rivers and Harbors Act Section 10, respectively
(USACE, 1986). In Hawai‘i, HTL is approximated by the elevation of mean
higher-high water (MHHW; ]. Anamizu, USACE, pers. comm.), an elevation
provided for all NOAA tide stations (NOAA, 2014b). If wetlands are present
adjacent to the MHHW or MHW, jurisdiction extends to the wetland boundary.
Jurisdictional estuarine waters are present in Punalu‘u Stream, Punalu‘u Ditch,
and Maipuna Stream (see Figures 7 and 12).

Open Water—Stream

For streams determined to be “waters of the U.S.” under the CWA, federal
jurisdiction extends up to the ordinary high water mark (OHWM). Because it is
a perennial stream (HCPSU, 1990), Punalu‘u Stream is clearly jurisdictional. In
a segment of the channel proposed for restoration work (upstream of the Plan
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Area, we marked the OWHM with pairs of flags and recorded the locations with
the Trimble 6000 Series, GeoXT (Figure 8). Within this survey segment, the
following physical characteristics—as provided in a regulatory guidance letter
(USACE, 2005)—were considered when establishing the OHWM:

Natural line impressed on the bank
Shelving

Changes in the character of the soil
Destruction of terrestrial vegetation
Presence of litter and debris

Wracking

Vegetation matted down, bent, or absent
Sediment sorting

Leaf litter disturbed or washed away
Scour

Deposition

Multiple observed flow events

Bed and banks

Water staining

Change in the plant community

50 100 200 © ,390

Figure 7. Jurisdictional estuarine waters are present at the mouth of Punalu‘u
Stream and in low areas mauka of the highway. Map shows both vegetation zones
(vellow, with symbols) and wetland boundaries (light blue). Sampling points
(vellow dots) are labeled.
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Figure 8. OHWM at stream segment proposed for restoration of eroding right bank.

A levee lines both banks along most of Punalu‘u Stream through the middle of
the Plan Area. The side of the bank facing the stream provides a good estimate
of where the OHWM would be located. We were provided with 1- and 2-ft
contours of the Plan Area based on LIDAR (Light Detection and Ranging) data,
and these areas of steep contours were used to draw the rough jurisdictional
boundary bordering lower Punalu‘u Stream. Although LIDAR data can see
through vegetation to a certain extent, presumably providing a contour map of
the ground surface, this ability to penetrate dense vegetation varies from place
to place. We found the LIDAR contours to be of limited use in defining low areas
or basins for wetland boundaries, but the levees showed up clearly in the LIDAR
image. Determination by this method is a planning level designation of the
jurisdictional boundary, and not an OHWM determination.
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A small, intermittent stream tributary to Punalu‘u Stream (mapped as “Waiono
Stream” by ICIF) confluences with Punalu‘u Stream on the left bank in the
vicinity of SP 3-10 (Figure 9). Because it likely has a significant nexus to
Punalu‘u Stream, this tributary is probably jurisdictional. Where this “stream”
crosses through the Plan Area, the stream bed, banks, and OHWM are certainly
discontinuous (Figure 10) and cannot be traced. However, when flow is present
it discharges into a grassland wetland located on the north side of the levee.

Figure 9. Middle part of Plan Area showing an intermittent stream (where course
visible) and associated wetland located outside the left bank levee of Punalu‘u
Stream. A small pond is present just north of SP 4-11.

Open Water—Agricultural Ditch

Punalu‘u Ditch appears to be jurisdictional because it certainly has a significant
nexus to the Pacific Ocean (Figure 11); however, the flowing water in the ditch
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is an artifact of how much water is diverted from Punalu‘u Stream and how
much water is dispersed to agricultural fields within the watershed prior to
discharge into the ocean. Thus, federal jurisdiction of waters in the ditch is
uncertain. The OHWM within the ditch (limits of federal jurisdiction) is
dependent upon how much water is let into the ditch and where it is
distributed. Conservatively, the surveyors’ top-of-bank of the nearly vertical
banks of this ditch can be used as a jurisdictional boundary.

Figure 10. This unnamed intermittent tributary to Punalu‘u Stream does not have
obvious and continuous bed, banks, or OHWM but is associated with a grass-
covered wetland.

Wetland—Broad-Leaved Evergreen

PFO3A - Three hau (Hibiscus tiliaceus or Talipariti tiliaceum) forest areas (Hw)
are present within the Plan Area. These thickets are difficult to penetrate, but
our investigation found hydrophytic vegetation, hydric soils, and wetland
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hydrology at sampling points near the margins, confirming the entire plant
assemblage is wetland (see Figs. 7 and 11). The largest hau wetland occurs
along Punalu‘u Stream and estuary (SP 2-11, SP 2-8) and extends behind houses
on Kamehameha Highway east of the Punalu‘u Stream bridge (outline here
based on LIDAR). Another, more extensive hau wetland, borders the mauka
side of Kamehameha Highway west of the main entrance to the Plan Area (SP 2-
2, SP 2-3). This wetland is connected to the ocean shore through a culvert
under the highway as indicated in Fig. 7. These areas would be classified as
temporarily flooded, palustrine wetlands with broad-leaved evergreen trees
(PFO3A). Adjacency to Punalu‘u Stream established that the largest hau
wetland is jurisdictional and the connection via an outflow culvert establishes
jurisdiction for the other hau forest. A small area of American mangrove
(Rhizophora mangle), an obligate wetland species, is present just upstream of
the culvert, demonstrating tidal (and marine) influence.

Figure 11. Middle makai part of Plan Area around entrance road and Punalu‘u Ditch
showing vegetation and wetland boundaries.
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The smaller hau wetland appears to be isolated, though the closest point of
approach is only 90 ft (30 m) from a branch ditch of Punalu‘u Ditch (Fig.
11). Overflow during times of heavy runoff would follow an area of low ground
to the branch ditch. Jurisdiction of this wetland should be confirmed by USACE.

PSS3F and PEM1C - A variety of aquatic features occur in the southeast part
of the Plan Area (see Figure 12). Two are marshlands dominated by herbs or
small shrubs. We attempted to establish a connection between them, but could
not find any, although the more northern wetland basin would, at times of high
runoff from rainfall, overflow into the southern wetland via a culvert under the
farm road.

2 1 S g L e
0 50100 200 300 400

i
|

Figure 12. Southeast Plan Area showing the several aquatic features.

The more northerly wetland is mostly semi-permanently flooded with scrub-
shrub vegetation (PSS3F), but includes a circular patch of grass (PEM1C). The
scrub-shrub part is a nearly monotypic stand of primrose willow (Ludwigia
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octovalvis), an obligate (OBL) wetland species. The PEM1C portion is a
monotypic growth of para grass (Urochloa mutica). SP 4-10 is located in the
primrose willow stand and SP 4-14 is located in the para grass wetland. This
wetland appears to be spring-fed and the mauka boundary was walked in the
field and further defined with the LIDAR map as the base of a slope populated
with hau trees. The makai boundary of the wetland is somewhat defined by a
berm. This wetland appears to be in the probable location of an ancient
fishpond known as Kalua‘olohe (Sterling and Summers, 1978, from McAllister,
site 294). The grassy marsh is seen in satellite images from 2000 through 2013
as surrounded by forest, but the forest is gone (and replaced in part by the
primrose willow wetland) in a 2014 image. Indeed, most of the trees north and
east of the wetland have been removed recently. The wetland grass appears dry
in a July 2004 image, suggesting the ground may be intermittently saturated.

Figure 13. The estuarine “ditch” thought to be Maipuna Stream.
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There is no apparent direct surface connection between the above described
wetland and waters of the U.S. The closest point of the wetland is at least 3000
ft (910 m) from the Pacific Ocean shore and 610 ft (190 m) from a ditch located
to the northeast along the Plan Area boundary. This ditch is probably Maipuna
Stream (Figs. 12 and 13) and extends some 650 ft (200 m) inland from the
ocean shore, but ends abruptly. There is a culvert under Kamehameha
Highway. This feature is possibly tidal up to the end: waves were observed
translated this far inland. While this stream or ditch may drain the developed
lands on the north side, a low berm separates the ditch from Plan Area wetlands
in the interior.

A second L-shaped wetland occupies the southwest corner where two farm
roads intersect (Fig. 12; SP 3-6). This feature is a seasonally-flooded palustrine
wetland with persistent, emergent vegetation (PEM1C). A ditch with water
extends to the feature from the culvert under the east-west farm road. Most of
the wetland lies along the mauka side of the north-south farm road. A
depression extends another 400 ft (120 m) southeast beside the road, but ends
in a rise that would prevent outflow in this direction. A small culvert passes
under the north-south road near the farm road intersection, but wetlands could
not be found (SP 3-7, SP 3-8) on the makai side of the north-south road
(although some standing water was present in this area from recent rains).

All of this area (on both sides of the north-south road) is presently in use as
pasture for a herd of cattle. There is no evident surface connection between this
wetland and waters of the U.S. The land rises gently but steadily towards
Kamehameha Highway and no obvious connection to Maipuna Stream some
440 ft (135 m) away seems to exist. Thus, all of the wetland features in this
southeast part of the Plan Area (Fig. 12) appear to be in an isolated basin
(except Maipuna Stream and a circular pond next to the stream and
Kamehameha Highway) and, therefore, not jurisdictional.

Wetland—Persistent Emergent Marsh

PEM1C and PEM1A - The NWI map does not show any temporarily-flooded
persistent emergent palustrine (PEM1A) wetlands present in the Plan Area.
Our investigation found the pastureland on the left side of Punalu‘u Stream,
mauka of the unnamed tributary, is marginally a PEM1A wetland (Fig. 14). A
small part of this larger, marginal wetland is a seasonally-flooded persistent
emergent palustrine (PEM1C), located just north of SP 4-11. The presence of
ditches and kalo indicates some part had been managed as a pond field or lo‘i
(Figure 15). The hydrology throughout the larger wetland is not clearly wetland
and, may, in fact, be relict wetland hydrology from prior to construction of the
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levee. The high amount of rainfall and relatively frequent flood events may be
just enough to allow this area enough wetland hydrology to just pass this
criterion.

LA L s e Feet
0 50100 2000 300 400

Figure 14. Middle part of Plan Area along Punalu’u Stream.

Part of this seasonally-flooded wetland (e.g., SP 4-6, SP 4-11, SP 4-12, SP 4-13) is
in the floodway of Punalu‘u Stream and is in part a former stream course (either
prior to construction of the levee or the course of the stream realigned in
1988). This wetland marsh is fed by runoff from the unnamed tributary to
Punalu‘u Stream. It is adjacent to Punalu‘u Stream and discharges into the
stream at SP 3-10; it is, therefore, clearly jurisdictional.

A para grass field located mauka of the hau wetland north of the entrance road
is also wetland (SP 2-1, SP 2-1b). This area is a temporarily-flooded persistent
emergent palustrine wetland (Fig. 11). The mauka boundary is defined by a
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gradual rise in elevation and the northwestern boundary is defined partly by
the ditch that reaches the Pacific Ocean through a culvert under Kamehameha
Highway. The southwestern boundary is defined by fill used for the entrance
road into the Plan Area. This wetland abuts the hau wetland and is, therefore,
jurisdictional.

Figure 15. Punalu‘u Stream floodplain PEMI1C wetland appears to have been
managed in the past as a loi kalo.

A para grass field located mauka of the hau wetland north of the entrance road
is also wetland (SP 2-1, SP 2-1b). This area is a temporarily-flooded persistent
emergent palustrine wetland (Fig. 11). The mauka boundary is defined by a
gradual rise in elevation and the northwestern boundary is defined partly by
the ditch that reaches the Pacific Ocean through a culvert under Kamehameha
Highway. The southwestern boundary is defined by fill used for the entrance
road into the Plan Area. This wetland abuts the hau wetland and is, therefore,
jurisdictional.
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Wetland—Artificially Flooded

Active PEM1KFh - At the time of our sampling, only Pond at P-5 was in active
aquaculture (Figs. 11 and 14). This pond is a diked and/or impounded wetland
that is semi permanently artificially flooded with persistent, emergent
vegetation (PEM1KFh). An edible aquatic plant, water mimosa (Neptunia
oleracea; Fig. 16), is growing in the pond. This cultivar is not in the 2012
National Wetland Plant List (USACE, 2012b) or the 2014 update (Lichvar, et al,,
2014), it is a obligate hydrophyte. At the time of our survey, water was flowing
via a pipe into the pond. This pond is isolated and not jurisdictional, but the
open water is visited by the endangered Hawaiian stilt (Himantopus mexicanus
knudseni; see Fig. 16).

Figure 16. Only Pond “P-5” is presently utilized as an aquaculture pond field.

Relict PEM1Kh - Ponds P-1, P-2, P-3, P-4, and P-6 (Fig. 11) each exhibit faint
signs of wetland hydrology—possibly relict. Because hydrophytic vegetation
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and hydric soils are also present in the ponds, they can all be considered
wetlands. All of these ponds are isolated, man-made impoundments and not-
jurisdictional.

Conclusions

The 200-ac Plan Area has obviously been manipulated for centuries for human
use, mostly agriculture. The stream has been diverted, channelized, and diked.
The valley floor has been leveled and ditched. Much of the valley floor may have
once been wetland and, as the hydrology is altered, areas may revert back to
wetland.

Table 4 summarizes the results of our investigation. Area measurements are
approximations taken measured on the maps produced by AECOS. Acreages are
only that portion of wetlands that are within the Plan Area. It is not reasonable
to come up with a meaningful value for the stream and open water areas (e.g.,
agricultural ditch, estuary, and, artificially flooded wetlands), especially where
based on an approximation of the OHWM. We determined that roughly 11 ac of
the Plan Area is wetland. Of that 11 ac, we would conclude that 8 ac or 73% is
jurisdictional.

Table 4. Summary of wetland findings (does not include open water).

Wetland Wetland type Area Soil pit(s) Jurisdictiona
(ac) 1?
Hau at Punalu’u PFO3A 1.0 2-11, 2-9, 2-12 Yes
Strm mouth
Hau by Kam. Hwy. | PFO3A 1.5 2-2,2-3 Yes
Hau wetland PFO3A 1.0 2-8, 2-14 No
Primrose willow PSS34/PEM1C | 1.3 4-10, 4-14 No
& para grass
wetland (SE)
SE cattle pasture | PEM1C 0.5 3-6 No
Grassland NW of | PEM1A/ 3.5 4-4,4-6,4-11, 4-12 Yes
Punalu’u PEM1C
Stream
Entrance road PEM1C 1.8 2-1, 2-1b Yes
grassland
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WETLAND DETERMINATION DATA FORM—Hawai‘i and Pacific Islands

Project/Site:__Punalu‘u City:__Punalu‘u Sampling Date: __ Sep 19, 2014 Time:__1000
Applicant/Owner:_Kamehameha Schools State/Terr./Comm.:___Hawai'i Island:___O‘ahu Sampling Point:_SP 1-1
Investigator(s):___Susan Burr and Chad Linebaugh TMK/Parcel:___5-3-003:001
Landform (hillslope, coastal plain, etc.):___coastal plain Local relief (concave, convex, none):___none

Lat:_ 21° 34'38.57402"N Long:__ 157° 53'05.23858"W Datum:_ WGS 84 Slope (%):___none
Soil Map Unit Name:__Pearl Harbor clay (PH) NWI classification:_non-wetland (PEM1Ct on NWI map)

Are climactic/hydrologic conditions on the site typical for this time of year: Yes No Xt (If no, explain in Remarks)
Are Vegetation___No _, Soil___No , or Hydrology__No significantly disturbed? Are “Normal Circumstances” present? Yes X __No
Are Vegetation___No _, Soil___No , or Hydrology _ No naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS—Attach a site map showing sampling point locations transects, important features, etc.

Hydrophytic Vegetation Present?  Yes_ X No

Hydric Soil Present? Yes No X Is the Sampled Area

Wetland Hydrology Present? Yes No X within a Wetland? Yes No_X

Remarks: T PEM1C = persistent, emergent, seasonally flooded palustrine wetland

} See Hydrology Remarks

VEGETATION—Use scientific names of plants.

Absolute  Dominant Indicator

Tree Stratum (Plot size: 30-ft radius ) % Cover Species? Status Dominance Test worksheet:
1. None Number of Dominant Species
2 That Are OBL, FACW, or FAC: 1 (A)
3. Total Number of Dominant
4 Species Across All Strata: 1 (B)
5. Percent of Dominant Species
0 =Total Cover That Are OBL, FACW, or FAC: 100 (A/B)

Sapling/Shrub Stratum (Plot size:_20-ft radius ) Prevalence Index worksheet:
1. None Total % Cover of: Multiply by:
2. OBL species x1=
3. FACW species X2=
4 FAC species x3=
5. FACU species x4=

—0___=Total Cover UPL species X5=
Herb Stratum (Plot size:_ 5-ft radius ) Column Totals: ) ®)
1._ Megathyrsus maximus 98 Yes FAC

Prevalence Index = B/A=
2.__ Macroptilium atropurpureum 1 No FAC
Hydrophytic Vegetation Indicators:

3.__Paederia foetida 1 No UPL yarophy 9
4 1 - Rapid Test for Hydrophytic Vegetation
5 X 2 - Dominance Test is >50%
6. 3 - Prevalence Index is <3.0"
7. Problematic Hydrophytic Vegetation * (Explain in
8 Remarks or in the delineation report)

—100 _ =Total Cover !Indicators of hydric soil and wetland hydrology must be
Woody Vine Stratum (Plot size:_5-ft radius) present, unless disturbed or problematic.
1 None Hydrophytlc

Vegetation
2. Present? Yes_ X No
0 =Total Cover

Remarks

US Army Corps of Engineers Hawai‘i and Pacific Islands Region—Version 2.0




SOIL

Sampling Point;_1-1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features

(inches) Color ___ (moist) % Color (moist) % Type * Loc? Texture Remarks

0-15 7.5YR3/1 100 none loam

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains ®Location: PL=Pore Lining, M=Matrix
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
___ Histisols (A1) __ Sandy Redox (S5) __ Stratified Layers (A5)

___ Histic Epipedon (A2) __ Dark-Surface (S7) __ Sandy Mucky Mineral (S1)

___ Black Histic (A3) __ Loamy Gleyed Matrix (F2) __ Red Parent Material (TF2)

__ Hydrogen Sulfide (A4) __ Depleted Matrix (F3) __ Very Shallow Dark Surface (TF12)
__ Muck Presence (A8) __ Redox Dark Surface (F6) ___ Other (Explain in Remarks)

__ Depleted Below Dark Surface (A11) __ Depleted Dark Surface (F7)

__ Thick Dark Surface (A12) __ Redox Depressions (F8) ®Indicators of hydrophytic vegetation and wetland hydrology
____ Sandy Gleyed Matrix (S4) must be present, unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Soil Present: Yes No__ X
Remarks:

Pearl Harbor clay is on the 2012 list of hydric soils. Soil profile does not confirm mapped soil type.

HYDROLOGY

Wetland Hydrology Indicators: (Explain observations in Remarks, if needed.)
Primary Indicators (minimum of one required: check all that apply)

Secondary Indicators (minimum of two required)

Surface Water (A1) Agquatic Fauna (B13)

High Water Table (A2) Tilapia Nests (B17)

Saturation (A3) Hydrogen Sulfide Odor (C1)

Water Marks (B1) Oxidized Rhizospheres on Living Roots (C3)
Sediment Deposits (B2) Presence of Reduced Iron (C4)

Drift Deposits (B3) Recent Iron Reduction in Tiled Soils (C6)
Algal Mat or Crust (B4) Thin Muck Surface (C7)

Surface Soil Cracks (B6)

Sparsely Vegetated Concave Surface (B8)
Drainage Patterns (B10)

Dry-Season Water Table (C2)

Salt Deposits (C5)

Stunted or Stressed Plants (D1)
Geomorphic Position (D2)

Iron Deposits (B5) Fiddler Crab Burrows (C10) (Guam, CNMI, Shallow Aquitard (D3)
Innundation Visible on Aerial Imagery (B7) and American Samoa) FAC-Neutral Test (D5)
Water Stained Leaves (B9) Other (Explain in Remarks)
Field Observations:
Surface Water Present? Yes No__ X  Depth (inches):.__none
Water Table Present? Yes No__ X  Depth (inches):__>15
Saturation Present? Yes No__ X  Depth (inches):__>15 Wetland Hydrology Present?  Yes No X

(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

As of Aug 2014, Punaluu Pump and Punaluu Stream rain gages were at 141% and 114% of year to date average

(http://www.prh.noaa.gov/hnl/hydro/pages/oahu_ytd_08.gif)

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM—Hawai‘i and Pacific Islands

Project/Site:__Punalu‘u City:__Punalu‘u Sampling Date: __ Sep 19, 2014 Time:__1030
Applicant/Owner:_Kamehameha Schools State/Terr./Comm.:____Hawai'i Island:___O‘ahu Sampling Point:_SP 1-2
Investigator(s):___Susan Burr and Chad Linebaugh TMK/Parcel:___5-3-003:001
Landform (hillslope, coastal plain, etc.):___coastal plain Local relief (concave, convex, none):___concave

Lat:_ 21° 34'40.82708"N Long:__157° 53'06.25859 "W Datum:__ WGS 84 Slope (%):___ <1

Soil Map Unit Name:__Pearl Harbor clay (PH) NWI classification:_non-wetland (E2FO3Nt on NWI map)

Are climactic/hydrologic conditions on the site typical for this time of year: Yes No Xt (If no, explain in Remarks)
Are Vegetation___No _, Soil___No , or Hydrology__No significantly disturbed? Are “Normal Circumstances” present? Yes X __No
Are Vegetation___No __, Soil___No , or Hydrology _ No naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS—Attach a site map showing sampling point locations transects, important features, etc.

Hydrophytic Vegetation Present?  Yes_ X No

Hydric Soil Present? Yes No X Is the Sampled Area

Wetland Hydrology Present? Yes No X within a Wetland? Yes No_X

Remarks: T E2FO3N regularly flooded, broad-leaved evergreen forested, intertidal estuarine wetland

} See Hydrology Remarks.SP 1-2 is located makai of a berm along the right bank of Punalu‘u Stream.

VEGETATION—Use scientific names of plants.

Absolute  Dominant Indicator .
Dominance Test worksheet:

Tree Stratum (Plot size: 30-ft radius ) % Cover  Species? Status
1.__ Talipariti tiliaceum 98 Yes FAC Number of Dominant Species
) That Are OBL, FACW, or FAC: 1 (A)
3 Total Number of Dominant
4 Species Across All Strata: 1 (B)
5 Percent of Dominant Species

That Are OBL, FACW, or FAC: 100 (A/B)

98 =Total Cover

Sapling/Shrub Stratum (Plot size:_20-ft radius ) Prevalence Index worksheet:

1. None Total % Cover of: Multiply by:
2 OBL species x1=
3. FACW species x2=
4. FAC species x3=
5. FACU species x4=
0 =Total Cover UPL species x5=
Herb Stratum (Plot size:__5-ft radius ) Column Totals: (A) (B)
1 None Prevalence Index = B/A=
2. Hydrophytic Vegetation Indicators:
3 __1-Rapid Test for Hydrophytic Vegetation
:' __X 2 -Dominance Test is >50%
6 ___3-Prevalence Index is <3.0"
7 __ Problematic Hydrophyt!c Ve_getation ' (Explain in
Remarks or in the delineation report)
8.

_0  =Total Cover YIndicators of hydric soil and wetland hydrology must be
present, unless disturbed or problematic.

Woody Vine Stratum (Plot size:_5-ft radius)

Hydrophytic

1. None Vegetation

2. Present? Yes__X No
0 =Total Cover

Remarks

US Army Corps of Engineers Hawai‘i and Pacific Islands Region—Version 2.0




SOIL

Sampling Point;_1-2

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features

(inches) Color ___ (moist) % Color (moist) % Type * Loc? Texture Remarks

0-13 10YR 3/3 100 none clay loam

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains ®Location: PL=Pore Lining, M=Matrix
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
___ Histisols (A1) __ Sandy Redox (S5) __ Stratified Layers (A5)

___ Histic Epipedon (A2) __ Dark-Surface (S7) __ Sandy Mucky Mineral (S1)

___ Black Histic (A3) __ Loamy Gleyed Matrix (F2) __ Red Parent Material (TF2)

__ Hydrogen Sulfide (A4) __ Depleted Matrix (F3) __ Very Shallow Dark Surface (TF12)
__ Muck Presence (A8) __ Redox Dark Surface (F6) ___ Other (Explain in Remarks)

__ Depleted Below Dark Surface (A11) __ Depleted Dark Surface (F7)

__ Thick Dark Surface (A12) __ Redox Depressions (F8) ®Indicators of hydrophytic vegetation and wetland hydrology
____ Sandy Gleyed Matrix (S4) must be present, unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Soil Present: Yes_  No_X
Remarks:

Pearl Harbor clay is on the 2012 list of hydric soils. Soil profile does not confirm mapped soil type.

HYDROLOGY

Wetland Hydrology Indicators: (Explain observations in Remarks, if needed.)
Primary Indicators (minimum of one required: check all that apply)

Secondary Indicators (minimum of two required)

Surface Water (A1) Aquatic Fauna (B13)

High Water Table (A2) Tilapia Nests (B17)

Saturation (A3) Hydrogen Sulfide Odor (C1)

Water Marks (B1) Oxidized Rhizospheres on Living Roots (C3)
Sediment Deposits (B2) Presence of Reduced Iron (C4)

Drift Deposits (B3) Recent Iron Reduction in Tiled Soils (C6)
Algal Mat or Crust (B4) Thin Muck Surface (C7)

Surface Soil Cracks (B6)

Sparsely Vegetated Concave Surface (B8)
Drainage Patterns (B10)

Dry-Season Water Table (C2)

Salt Deposits (C5)

Stunted or Stressed Plants (D1)
Geomorphic Position (D2)

Iron Deposits (B5) Fiddler Crab Burrows (C10) (Guam, CNMI, Shallow Aquitard (D3)
Innundation Visible on Aerial Imagery (B7) and American Samoa) FAC-Neutral Test (D5)
Water Stained Leaves (B9) Other (Explain in Remarks)
Field Observations:
Surface Water Present? Yes No__ X Depth (inches):__none
Water Table Present? Yes No__ X  Depth (inches):.__>13
Saturation Present? Yes No__ X Depth (inches):__>13 Wetland Hydrology Present?  Yes No X
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

As of Aug 2014, Punaluu Pump and Punaluu Stream rain gages were at 141% and 114% of year to date average

(http://www.prh.noaa.gov/hnl/hydro/pages/oahu_ytd_08.gif)
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WETLAND DETERMINATION DATA FORM—Hawai‘i and Pacific Islands

Project/Site:__Punalu‘u City:__Punalu‘u Sampling Date: __ Sep 19, 2014 Time:__1050
Applicant/Owner:_Kamehameha Schools State/Terr./Comm.:____Hawai'i Island:___O‘ahu Sampling Point:_SP 1-3
Investigator(s):___Susan Burr and Chad Linebaugh TMK/Parcel:___5-3-003:001
Landform (hillslope, coastal plain, etc.):___coastal plain Local relief (concave, convex, none):___concave

Lat:_ 21° 34'40.88115"N Long:__157°53'05.55273 "W Datum:_ WGS 84 Slope (%):___ <1

Soil Map Unit Name:__Pearl Harbor clay (PH) NWI classification:_non-wetland (E2FO3Nt on NWI map)

Are climactic/hydrologic conditions on the site typical for this time of year: Yes No Xt (If no, explain in Remarks)
Are Vegetation___No _, Soil___No , or Hydrology__No significantly disturbed? Are “Normal Circumstances” present? Yes X __No
Are Vegetation___No _, Soil___No , or Hydrology _ No naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS—Attach a site map showing sampling point locations transects, important features, etc.

Hydrophytic Vegetation Present?  Yes_ X No

Hydric Soil Present? Yes No X Is the Sampled Area

Wetland Hydrology Present? Yes_ X No within a Wetland? Yes No_X

Remarks: T E2FO3N regularly flooded, broad-leaved evergreen forested, intertidal estuarine wetland.

} See Hydrology Remarks. SP 1-3 is located at the lowest point on a peninsula.

VEGETATION—Use scientific names of plants.

Absolute  Dominant Indicator .
Dominance Test worksheet:

Tree Stratum (Plot size: 30-ft radius ) % Cover  Species? Status
1._ Terminalia catappa 75 Yes FAC Number of Dominant Species
) That Are OBL, FACW, or FAC: 4 (A)
3 Total Number of Dominant
4 Species Across All Strata: 4 (B)
5 Percent of Dominant Species

That Are OBL, FACW, or FAC: 100 (A/B)

75 =Total Cover

Sapling/Shrub Stratum (Plot size:_20-ft radius ) Prevalence Index worksheet:

1._ Terminalia catappa 20 Yes FAC Total % Cover of. Multiply by:
2.__ Talipariti tiliaceum 3 Yes FAC OBL species x1=
3. FACW species x2=
4. FAC species x3=
5 FACU species x4=
23 =Total Cover UPL species X5=
Herb Stratum (Plot size:__5-ft radius ) Column Totals: (A) (B)
1._ Terminalia catappa (seedlings) 6 Yes FAC Prevalence Index = B/A=
2. Hydrophytic Vegetation Indicators:
3 __1-Rapid Test for Hydrophytic Vegetation
:' __X 2 -Dominance Test is >50%
6 ___3-Prevalence Index is <3.0"
7 __ Problematic Hydrophyt!c Ve_getation ' (Explain in
Remarks or in the delineation report)

8.

_6  =Total Cover YIndicators of hydric soil and wetland hydrology must be

present, unless disturbed or problematic.

Woody Vine Stratum (Plot size:_5-ft radius)

Hydrophytic

1. None Vegetation

2. Present? Yes__X No
0 =Total Cover

Remarks
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SOIL

Sampling Point;_1-3

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features

(inches) Color ___ (moist) % Color (moist) % Type * Loc? Texture Remarks
0-12 7.5YR 3/3 100 none clay loam

12-15 7.5YR 4/2 100 none sandy loam

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains

®Location: PL=Pore Lining, M=Matrix

Hydric Soil Indicators:

Histisols (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

Muck Presence (A8)

Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)

Sandy Gleyed Matrix (S4)

Sandy Redox (S5)
Dark-Surface (S7)

Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)

Indicators for Problematic Hydric Soils®:
Stratified Layers (A5)

Sandy Mucky Mineral (S1)

Red Parent Material (TF2)

Very Shallow Dark Surface (TF12)
Other (Explain in Remarks)

®Indicators of hydrophytic vegetation and wetland hydrology

must be present, unless disturbed or problematic.

Restrictive Layer (if observed):

Type:

Depth (inches):

Hydric Soil Present:

Yes No__ X

Remarks:

Pearl Harbor clay is on the 2012 list of hydric soils. Soil profile does not confirm mapped soil type.

HYDROLOGY

Wetland Hydrology Indicators: (Explain observations in Remarks, if needed.)
Primary Indicators (minimum of one required: check all that apply)

Secondary Indicators (minimum of two required)

Surface Water (A1)
High Water Table (A2)
Saturation (A3)

Water Marks (B1)
Sediment Deposits (B2)
Drift Deposits (B3)
Algal Mat or Crust (B4)
Iron Deposits (B5) _
Innundation Visible on Aerial Imagery (B7)
Water Stained Leaves (B9)

X

Aquatic Fauna (B13)

Tilapia Nests (B17)

Hydrogen Sulfide Odor (C1)

Oxidized Rhizospheres on Living Roots (C3)

Presence of Reduced Iron (C4)

Recent Iron Reduction in Tiled Soils (C6)

Thin Muck Surface (C7)

Fiddler Crab Burrows (C10) (Guam, CNMI,
and American Samoa)

Other (Explain in Remarks)

Surface Soil Cracks (B6)

Sparsely Vegetated Concave Surface (B8)
Drainage Patterns (B10)

Dry-Season Water Table (C2)

Salt Deposits (C5)

Stunted or Stressed Plants (D1)
Geomorphic Position (D2)

Shallow Aquitard (D3)

FAC-Neutral Test (D5)

X

Field Observations:

X __ Depth (inches):__none

X __ Depth (inches):__>15

Surface Water Present? Yes No
Water Table Present? Yes No
Saturation Present? Yes_ X No

Depth (inches).__15

(includes capillary fringe)

Wetland Hydrology Present?

Yes X No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

As of Aug 2014, Punaluu Pump and Punaluu Stream rain gages were at 141% and 114% of year to date average
(http://www.prh.noaa.gov/hnl/hydro/pages/oahu_ytd_08.gif)
It appears that water flowed from west to east over this peninsula when Punalu‘u Stream topped its banks in July 2014 storm.

Negative a, a’ diprydil test throughout soil profile.
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WETLAND DETERMINATION DATA FORM—Hawai‘i and Pacific Islands

Project/Site:__Punalu‘u City:__Punalu‘u Sampling Date: _ Sep 2, 2014 Time:__1000
Applicant/Owner:_Kamehameha Schools State/Terr./Comm.:____Hawai'i Island:___O‘ahu Sampling Point:_SP 2-1
Investigator(s):___Susan Burr and Chad Linebaugh TMK/Parcel:___5-3-003:001
Landform (hillslope, coastal plain, etc.):___coastal plain Local relief (concave, convex, none):___none

Lat:_ 21° 34'35.24029"N Long:__ 157°52'57.42546 "W Datum:_ WGS 84 Slope (%):__0

Soil Map Unit Name:__Pearl Harbor clay (PH)* NWI classification: PEM1AT (not on NWI map)

Are climactic/hydrologic conditions on the site typical for this time of year: Yes No Xt (If no, explain in Remarks)
Are Vegetation___No _, Soil___No , or Hydrology__No significantly disturbed? Are “Normal Circumstances” present? Yes X __No
Are Vegetation___No _, Soil___No , or Hydrology _ No naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS—Attach a site map showing sampling point locations transects, important features, etc.

Hydrophytic Vegetation Present?  Yes_ X No

Hydric Soil Present? Yes_ X No Is the Sampled Area

Wetland Hydrology Present? Yes_ X No within a Wetland? Yes_X _ No

Remarks: * Near boundary with Kaloko clay non-calcareous variant (KfB)

T PEM1A = temporary flooded, persistent, emergent palustrine wetland. See Hydrology Remarks.

VEGETATION—Use scientific names of plants.

Absolute  Dominant Indicator .
Dominance Test worksheet:

Tree Stratum (Plot size: 30-ft radius ) % Cover  Species? Status
1. None Number of Dominant Species
) That Are OBL, FACW, or FAC: (A)
3. Total Number of Dominant
4 Species Across All Strata: (B)
5. Percent of Dominant Species

That Are OBL, FACW, or FAC: (A/B)

0 =Total Cover

Sapling/Shrub Stratum (Plot size:_20-ft radius ) Prevalence Index worksheet:

1. None Total % Cover of: Multiply by:
2 OBL species x1=
3. FACW species x2=
4. FAC species x3=
5. FACU species x4=

0 =Total Cover UPL species x5=
Herb Stratum (Plot size:__5-ft radius ) Column Totals: (A) (B)
1._ Urochloa mutica 95 Yes FACW Prevalence Index = B/A=
2.Paederia foetida > No UPL Hydrophytic Vegetation Indicators:
3.__Pluchea indica 3 No FAC . . .

X 1 - Rapid Test for Hydrophytic Vegetation
4
5 2 - Dominance Test is >50%
6' 3 - Prevalence Index is <3.0"
7 Problematic Hydrophytic Vegetation * (Explain in
Remarks or in the delineation report)

8

103 =Total Cover YIndicators of hydric soil and wetland hydrology must be
present, unless disturbed or problematic.

Woody Vine Stratum (Plot size:_5-ft radius)

Hydrophytic

1. None Vegetation

2. Present? Yes__X No
0 =Total Cover

Remarks
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SOIL

Sampling Point;_2-1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features

(inches) Color ___ (moist) % Color (moist) % Type * Loc? Texture Remarks

0-8 10YR 3/3 70 10YR 2/1 30 D M silty clay (mucky mineral)
8-10 10YR 4/2 80 10YR 5/8 20 C M & PL silt loam

10-11 10YR 2/1 100 none muck

11-13 10YR 5/2 80 10YR 4/6 20 C M sand

13-14 10YR 2/1 100 none muck

14 -15 10YR 5/2 80 10YR 4/6 20 C M sand

15-20 7.5YR 2.5/1 100 none muck

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains

®Location: PL=Pore Lining, M=Matrix

Hydric Soil Indicators:

Histisols (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

Muck Presence (A8)

Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)

Sandy Gleyed Matrix (S4)

X

Sandy Redox (S5)
Dark-Surface (S7)

Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)

Indicators for Problematic Hydric Soils®:
Stratified Layers (A5)

Sandy Mucky Mineral (S1)

Red Parent Material (TF2)

Very Shallow Dark Surface (TF12)
Other (Explain in Remarks)

®Indicators of hydrophytic vegetation and wetland hydrology

must be present, unless disturbed or problematic.

Restrictive Layer (if observed):

Type:

Depth (inches):

Hydric Soil Present:

Yes X No

Remarks:

Both Pearl Harbor clay and Kaloko clay non-calcareous variant are on the 2012 list of hydric soils. Soil profile confirms mapped soil type.

HYDROLOGY

Wetland Hydrology Indicators: (Explain observations in Remarks, if needed.)
Primary Indicators (minimum of one required: check all that apply)

Secondary Indicators (minimum of two required)

Surface Water (Al)
High Water Table (A2)

Aquatic Fauna (B13)
Tilapia Nests (B17)

Surface Soil Cracks (B6)
Sparsely Vegetated Concave Surface (B8)

X Saturation (A3) Hydrogen Sulfide Odor (C1) Drainage Patterns (B10)

Water Marks (B1) X Oxidized Rhizospheres on Living Roots (C3) Dry-Season Water Table (C2)
Sediment Deposits (B2) Presence of Reduced Iron (C4) Salt Deposits (C5)
Drift Deposits (B3) Recent Iron Reduction in Tiled Soils (C6) Stunted or Stressed Plants (D1)
Algal Mat or Crust (B4) Thin Muck Surface (C7) Geomorphic Position (D2)
Iron Deposits (B5) Fiddler Crab Burrows (C10) (Guam, CNMI, Shallow Aquitard (D3)
Innundation Visible on Aerial Imagery (B7) and American Samoa) X FAC-Neutral Test (D5)
Water Stained Leaves (B9) Other (Explain in Remarks)

Field Observations:

Surface Water Present? Yes No__ X Depth (inches):__none

Water Table Present? Yes X No Depth (inches):__14

Saturation Present? Yes_ X No Depth (inches): btw. 6 & 14 | Wetland Hydrology Present?  Yes X No

(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

As of Aug 2014, Punaluu Pump and Punaluu Stream rain gages were at 141% and 114% of year to date average
(http://www.prh.noaa.gov/hnl/hydro/pages/oahu_ytd_08.gif)

Positive a, a’ diprydil test at 15 in—too deep to meet C4 indicator.
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WETLAND DETERMINATION DATA FORM—Hawai‘i and Pacific Islands

Project/Site:__Punalu‘u City:__Punalu‘u Sampling Date: _ Sep 4, 2014 Time:__1445
Applicant/Owner:_Kamehameha Schools State/Terr./Comm.:____Hawai'i Island:___O‘ahu Sampling Point:_SP 2-1b
Investigator(s):___Susan Burr and Chad Linebaugh TMK/Parcel:___5-3-003:001
Landform (hillslope, coastal plain, etc.):___coastal plain Local relief (concave, convex, none):___none

Lat:_ 21° 34'35.24029"N Long:__ 157° 52'57.42546 "W Datum:_ WGS 84 Slope (%):__0

Soil Map Unit Name:__Kaloko clay, non-calcareous variant* NWI classification: PEM1AT (not on NWI map)

Are climactic/hydrologic conditions on the site typical for this time of year: Yes No Xt (If no, explain in Remarks)
Are Vegetation___No _, Soil___No , or Hydrology__No significantly disturbed? Are “Normal Circumstances” present? Yes X __No

Are Vegetation___No _, Soil___No , or Hydrology _ No naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS—Attach a site map showing sampling point locations transects, important features, etc.

Hydrophytic Vegetation Present?  Yes_ X No

Hydric Soil Present? Yes_ X No Is the Sampled Area

Wetland Hydrology Present? Yes_ X No within a Wetland? Yes_X _ No

Remarks: * Near boundary with Kaloko clay non-calcareous variant (KfB)

T PEM1A = temporary flooded, persistent, emergent palustrine wetland. See Hydrology Remarks.

VEGETATION—Use scientific names of plants.

Absolute  Dominant Indicator .
Dominance Test worksheet:

Tree Stratum (Plot size: 30-ft radius ) % Cover  Species? Status
1. None Number of Dominant Species
) That Are OBL, FACW, or FAC: (A)
3. Total Number of Dominant
4 Species Across All Strata: (B)
5. Percent of Dominant Species

That Are OBL, FACW, or FAC: (A/B)

0 =Total Cover

Sapling/Shrub Stratum (Plot size:_20-ft radius ) Prevalence Index worksheet:

1. None Total % Cover of: Multiply by:
2 OBL species x1=
3. FACW species x2=
4. FAC species x3=
5. FACU species x4=
0 =Total Cover UPL species x5=
Herb Stratum (Plot size:__5-ft radius ) Column Totals: (A) (B)
1.__Urochloa mutica 100 Yes FACW Prevalence Index = B/A=
2. Hydrophytic Vegetation Indicators:
3 _ X 1 - Rapid Test for Hydrophytic Vegetation
:' ____2-Dominance Test is >50%
6 ___3-Prevalence Index is <3.0"
7 __ Problematic Hydrophyt!c Ve_getation ' (Explain in
Remarks or in the delineation report)
8.

100 __ =Total Cover YIndicators of hydric soil and wetland hydrology must be
present, unless disturbed or problematic.

Woody Vine Stratum (Plot size:_5-ft radius)

Hydrophytic

1. None Vegetation

2. Present? Yes__X No
0 =Total Cover

Remarks
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SOIL

Sampling Point:_2-1b

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color ___ (moist) % Color (moist) % Type * Loc? Texture Remarks
0-3 10YR 3/3 100 none silty clay
3-14 Gley 1 4/N 80 5YR 4/6 10 C PL silty clay
10YR 3/3 10

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains

®Location: PL=Pore Lining, M=Matrix

Hydric Soil Indicators:

Histisols (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

Muck Presence (A8)

Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)

Sandy Gleyed Matrix (S4)

X

Sandy Redox (S5)
Dark-Surface (S7)

Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)

Indicators for Problematic Hydric Soils®:
Stratified Layers (A5)

Sandy Mucky Mineral (S1)

Red Parent Material (TF2)

Very Shallow Dark Surface (TF12)
Other (Explain in Remarks)

®Indicators of hydrophytic vegetation and wetland hydrology
must be present, unless disturbed or problematic.

Restrictive Layer (if observed):

Type:

Depth (inches):

Hydric Soil Present: Yes X No

Remarks:

Kaloko clay non-calcareous variant is on the 2012 list of hydric soils. Soil profile does not confirm mapped soil type.

HYDROLOGY

Wetland Hydrology Indicators: (Explain observations in Remarks, if needed.)
Primary Indicators (minimum of one required: check all that apply)

Secondary Indicators (minimum of two required)

Surface Water (A1)
High Water Table (A2)
Saturation (A3)

Aquatic Fauna (B13)
Tilapia Nests (B17)
Hydrogen Sulfide Odor (C1)

Surface Soil Cracks (B6)
Sparsely Vegetated Concave Surface (B8)
Drainage Patterns (B10)

Water Marks (B1) X Oxidized Rhizospheres on Living Roots (C3) Dry-Season Water Table (C2)
Sediment Deposits (B2) Presence of Reduced Iron (C4) Salt Deposits (C5)
Drift Deposits (B3) Recent Iron Reduction in Tiled Soils (C6) Stunted or Stressed Plants (D1)
Algal Mat or Crust (B4) Thin Muck Surface (C7) Geomorphic Position (D2)
Iron Deposits (B5) Fiddler Crab Burrows (C10) (Guam, CNMI, Shallow Aquitard (D3)
Innundation Visible on Aerial Imagery (B7) and American Samoa) X FAC-Neutral Test (D5)
Water Stained Leaves (B9) Other (Explain in Remarks)

Field Observations:

Surface Water Present? Yes No__ X Depth (inches):__none

Water Table Present? Yes No__ X Depth (inches):__>14

Saturation Present? Yes No__ ‘X Depth (inches): >14 Wetland Hydrology Present?  Yes X No

(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

As of Aug 2014, Punaluu Pump and Punaluu Stream rain gages were at 141% and 114% of year to date average
(http://www.prh.noaa.gov/hnl/hydro/pages/oahu_ytd_08.gif)
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WETLAND DETERMINATION DATA FORM—Hawai‘i and Pacific Islands

Project/Site:__Punalu‘u City:__Punalu‘u Sampling Date: _ Sep 2, 2014 Time:__1050
Applicant/Owner:_Kamehameha Schools State/Terr./Comm.:____Hawai'i Island:___O‘ahu Sampling Point:_SP 2-2
Investigator(s):___Susan Burr and Chad Linebaugh TMK/Parcel: 5-3-003:001
Landform (hillslope, coastal plain, etc.):___coastal plain Local relief (concave, convex, none):___none

Lat:_ 21° 34'35.65"N Long:__ 157°52'55.83"W Datum:_ WGS 84 Slope (%):__0

Soil Map Unit Name:__Pearl Harbor clay (PH)*

Are climactic/hydrologic conditions on the site typical for this time of year: Yes

NWI classification: PFO3Ct (not on NWI map)

No Xt (If no, explain in Remarks)

Are Vegetation___No _, Soil___No , or Hydrology__No

Are Vegetation___No _, Soil___No , or Hydrology _ No

significantly disturbed? Are “Normal Circumstances” present? Yes

X __No

naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS—Attach a site map showing sampling point locations transects, important features, etc.

Hydrophytic Vegetation Present?  Yes_ X No

Hydric Soil Present? Yes_ X No

Wetland Hydrology Present? Yes_ X No

Is the Sampled Area
within a Wetland? Yes__X No

Remarks: * Near boundary with Kaloko clay non-calcareous variant (KfB)

T PFO3C = seasonally flooded, broad-leaved evergreen forested palustrine wetland.¥ See Hydrology Remarks.

VEGETATION—Use scientific names of plants.

Absolute  Dominant Indicator .
. . . Dominance Test worksheet:
Tree Stratum (Plot size: 30-ft radius ) % Cover  Species? Status
1._ Talipariti tiliaceum 95 Yes FAC Number of Dominant Species
) That Are OBL, FACW, or FAC: 1 (A)
3 Total Number of Dominant
4 Species Across All Strata: 1 (B)
5 Percent of Dominant Species
That Are OBL, FACW, or FAC: 100 (A/B)
95 =Total Cover
Sapling/Shrub Stratum (Plot size:_20-ft radius ) Prevalence Index worksheet:
1. None Total % Cover of: Multiply by:
2 OBL species x1=
3. FACW species x2=
4. FAC species x3=
5. FACU species x4=
0 =Total Cover UPL species x5=
Herb Stratum (Plot size:__5-ft radius ) Column Totals: (A) (B)
1._ None Prevalence Index = B/A=
2 Hydrophytic Vegetation Indicators:
3
1 - Rapid Test for Hydrophytic Vegetation
4.
5 X 2 - Dominance Test is >50%
6 3 - Prevalence Index is <3.0"
7 Problematic Hydrophytic Vegetation * (Explain in
Remarks or in the delineation report)
8
_0  =Total Cover YIndicators of hydric soil and wetland hydrology must be
Woody Vine Stratum (Plot size:_5-ft radius) present, un!ess disturbed or problematic.
Hydrophytic
1. None Vegetation
2. Present? Yes_X No
0 =Total Cover
Remarks

US Army Corps of Engineers
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SOIL

Sampling Point:_2-2

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features

(inches) Color ___ (moist) % Color (moist) % Type * Loc? Texture Remarks
0-7 10YR 3/2 100 none silty clay loam

7-19 10YR 2/1 100 none mucky mineral

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains

®Location: PL=Pore Lining, M=Matrix

Hydric Soil Indicators:
Histisols (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Muck Presence (A8)

_ Sandy Redox (S5)
z Depleted Below Dark Surface (A11)

Dark-Surface (S7)

Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Thick Dark Surface (A12) Redox Depressions (F8)
Sandy Gleyed Matrix (S4)

Indicators for Problematic Hydric Soils®:
Stratified Layers (A5)

Sandy Mucky Mineral (S1)

Red Parent Material (TF2)

Very Shallow Dark Surface (TF12)
Other (Explain in Remarks)

®Indicators of hydrophytic vegetation and wetland hydrology
must be present, unless disturbed or problematic.

Restrictive Layer (if observed):

Type:

Depth (inches):

Hydric Soil Present: Yes X No

Remarks:

Pearl Harbor clay is on the 2012 list of hydric soils. Soil profile confirms mapped soil type.

HYDROLOGY

Wetland Hydrology Indicators: (Explain observations in Remarks, if needed.)
Primary Indicators (minimum of one required: check all that apply)

Secondary Indicators (minimum of two required)

Surface Water (A1) Aquatic Fauna (B13)
High Water Table (A2) Tilapia Nests (B17)

X
_ X Saturation (A3) Hydrogen Sulfide Odor (C1)

Surface Soil Cracks (B6)
Sparsely Vegetated Concave Surface (B8)
Drainage Patterns (B10)

Water Marks (B1) Oxidized Rhizospheres on Living Roots (C3) X Dry-Season Water Table (C2)
Sediment Deposits (B2) Presence of Reduced Iron (C4) Salt Deposits (C5)
Drift Deposits (B3) Recent Iron Reduction in Tiled Soils (C6) Stunted or Stressed Plants (D1)
Algal Mat or Crust (B4) Thin Muck Surface (C7) Geomorphic Position (D2)
Iron Deposits (B5) Fiddler Crab Burrows (C10) (Guam, CNMI, Shallow Aquitard (D3)
Innundation Visible on Aerial Imagery (B7) and American Samoa) FAC-Neutral Test (D5)
Water Stained Leaves (B9) Other (Explain in Remarks)
Field Observations:
Surface Water Present? Yes No__ X Depth (inches):__none
Water Table Present? Yes X No Depth (inches):.__10
Saturation Present? Yes_ X No__* Depth (inches): 8 Wetland Hydrology Present?  Yes X No
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

As of Aug 2014, Punaluu Pump and Punaluu Stream rain gages were at 141% and 114% of year to date average

(http://www.prh.noaa.gov/hnl/hydro/pages/oahu_ytd_08.gif)

Hummocky
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WETLAND DETERMINATION DATA FORM—Hawai‘i and Pacific Islands

Project/Site:__Punalu‘u City:__Punalu‘u Sampling Date: _ Sep 2, 2014 Time:__1115
Applicant/Owner:_Kamehameha Schools State/Terr./Comm.:____Hawai'i Island:___O‘ahu Sampling Point:_SP 2-3
Investigator(s):___Susan Burr and Chad Linebaugh TMK/Parcel: 5-3-003:001
Landform (hillslope, coastal plain, etc.):___coastal plain Local relief (concave, convex, none):___none

Lat:_ 21° 34'36.50935"N Long:__ 157° 52'58.44569 "W Datum:__ WGS 84 Slope (%):__0

Soil Map Unit Name:__Pearl Harbor clay (PH)*

Are climactic/hydrologic conditions on the site typical for this time of year: Yes

NWI classification: PFO3Ct (not on NWI map)

No Xt (If no, explain in Remarks)

Are Vegetation___No _, Soil___No , or Hydrology__No

Are Vegetation___No _, Soil___No , or Hydrology _ No

significantly disturbed? Are “Normal Circumstances” present? Yes

X __No

naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS—Attach a site map showing sampling point locations transects, important features, etc.

Hydrophytic Vegetation Present?  Yes_ X No

Hydric Soil Present? Yes_ X No

Wetland Hydrology Present? Yes_ X No

Is the Sampled Area
within a Wetland? Yes__X No

Remarks: * Near boundary with Kaloko clay non-calcareous variant (KfB)

T PFO3C = seasonally flooded, broad-leaved evergreen forested palustrine wetland.¥ See Hydrology Remarks.

VEGETATION—Use scientific names of plants.

Dominance Test worksheet:

Number of Dominant Species
That Are OBL, FACW, or FAC: 1 (A)

Total Number of Dominant
Species Across All Strata: 1 (B)

Percent of Dominant Species
That Are OBL, FACW, or FAC: 100 (A/B)

Prevalence Index worksheet:

Total % Cover of: Multiply by:
OBL species x1=
FACW species x2=
FAC species x3=
FACU species x4=
UPL species x5=
Column Totals: (A) (B)

Prevalence Index = B/A=

Hydrophytic Vegetation Indicators:
__1-Rapid Test for Hydrophytic Vegetation
__X 2 -Dominance Test is >50%
___3-Prevalence Index is <3.0"

Problematic Hydrophytic Vegetation * (Explain in
Remarks or in the delineation report)

!Indicators of hydric soil and wetland hydrology must be
present, unless disturbed or problematic.

Absolute  Dominant Indicator

Tree Stratum (Plot size: 30-ft radius ) % Cover  Species? Status
1._ Talipariti tiliaceum 98 Yes FAC
2.
3
4.
5

98 =Total Cover
Sapling/Shrub Stratum (Plot size:_20-ft radius )
1._ None
2.
3.
4.
5.

0 =Total Cover
Herb Stratum (Plot size:_ 5-ft radius )
1._ None
2
3
4.
5
6
7
8

0 =Total Cover

Woody Vine Stratum (Plot size:_5-ft radius)
1. None
2.

0 =Total Cover

Hydrophytic
Vegetation

Present? Yes__X No

Remarks: Remaining ground is bare

US Army Corps of Engineers
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SOIL

Sampling Point:_2-3

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features

(inches) Color ___ (moist) % Color (moist) % Type * Loc? Texture Remarks

0-3 10YR 3/2 100 none silty loam

3-9 10YR 4/2 85 10YR 5/8 15 C PL silty loam prominent redox features
9-11 10YR 5/2 85 10YR 5/8 15 C M sand prominent redox features
11-17 10YR 3/1 80 10YR 5/8 20 C M muck prominent redox features

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains

®Location: PL=Pore Lining, M=Matrix

Hydric Soil Indicators:

Histisols (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

Muck Presence (A8)

Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)

Sandy Gleyed Matrix (S4)

X

Sandy Redox (S5)
Dark-Surface (S7)

Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)

Indicators for Problematic Hydric Soils®:
Stratified Layers (A5)

Sandy Mucky Mineral (S1)

Red Parent Material (TF2)

Very Shallow Dark Surface (TF12)
Other (Explain in Remarks)

®Indicators of hydrophytic vegetation and wetland hydrology

must be present, unless disturbed or problematic.

Restrictive Layer (if observed):

Type:

Depth (inches):

Hydric Soil Present: Yes X No

Remarks:

Both Pearl Harbor clay and Kaloko clay non-calcareous variant are on the 2012 list of hydric soils. Soil profile generally confirms mapped soil type

(except layer of sand).

HYDROLOGY

Wetland Hydrology Indicators: (Explain observations in Remarks, if needed.)
Primary Indicators (minimum of one required: check all that apply)

Secondary Indicators (minimum of two required)

__ Surface Water (A1)
___ High Water Table (A2)
_ X Saturation (A3)

__ Water Marks (B1)

__ Sediment Deposits (B2)
__ Drift Deposits (B3)

__ Algal Mat or Crust (B4)
__ lron Deposits (B5) _
__Innundation Visible on Aerial Imagery (B7)

_ X Water Stained Leaves (B9)

Aquatic Fauna (B13)
Tilapia Nests (B17)
Hydrogen Sulfide Odor (C1)

Oxidized Rhizospheres on Living Roots (C3)

Presence of Reduced Iron (C4)

Recent Iron Reduction in Tiled Soils (C6)

Thin Muck Surface (C7)

Fiddler Crab Burrows (C10) (Guam, CNMI,
and American Samoa)

Other (Explain in Remarks)

X Surface Soil Cracks (B6)

Sparsely Vegetated Concave Surface (B8)
Drainage Patterns (B10)

Dry-Season Water Table (C2)

Salt Deposits (C5)

Stunted or Stressed Plants (D1)
Geomorphic Position (D2)

Shallow Aquitard (D3)

FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No

X __ Depth (inches):__none

Water Table Present? Yes No

X __ Depth (inches):__>17

Saturation Present? Yes_ X No

Depth (inches): 9

(includes capillary fringe)

Wetland Hydrology Present?  Yes X No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

As of Aug 2014, Punaluu Pump and Punaluu Stream rain gages were at 141% and 114% of year to date average
(http://www.prh.noaa.gov/hnl/hydro/pages/oahu_ytd_08.gif)

US Army Corps of Engineers

Hawai‘i and Pacific Islands Region—Version 2.0




WETLAND DETERMINATION DATA FORM—Hawai‘i and Pacific Islands

Project/Site:__Punalu‘u City:__Punalu‘u Sampling Date: _ Sep 2, 2014 Time:__1205
Applicant/Owner:_Kamehameha Schools State/Terr./Comm.:____Hawai'i Island:___O‘ahu Sampling Point:_SP 2-4
Investigator(s):___Susan Burr and Chad Linebaugh TMK/Parcel: 5-3-003:001

Landform (hillslope, coastal plain, etc.):___coastal plain

Local relief (concave, convex, none):___none

Lat:_ 21° 34'35.90271"N Long:__ 157°53'03.45682 "W Datum:_ WGS 84 Slope (%):__0
Soil Map Unit Name:__Hanalei silty stony clay (HoB) NWI classification:_Non-wetland (indicated as PEM1KFht on NWI map)
Are climactic/hydrologic conditions on the site typical for this time of year: Yes No Xt (If no, explain in Remarks)
Are Vegetation___No _, Soil___No , or Hydrology__No significantly disturbed? Are “Normal Circumstances” present? Yes X __No
Are Vegetation___No _, Soil___No , or Hydrology _ No naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS—Attach a site map showing sampling point locations transects, important features, etc.

Hydrophytic Vegetation Present?  Yes_ X No

Hydric Soil Present? Yes No X Is the Sampled Area

Wetland Hydrology Present? Yes No X within a Wetland? Yes No_X

Remarks: SP 2-4 is located at lowest point in the field. The part of the field located farther away from Punalu‘u Stream is 100% Megathyrsus maximus.

T PEM1KFh = artificially, semi-permanently flooded, persistent, emergent palustrine wetland.  See Hydrology Remarks.

VEGETATION—Use scientific names of plants.

Absolute  Dominant Indicator

Dominance Test worksheet:

Number of Dominant Species
That Are OBL, FACW, or FAC: (A)

Total Number of Dominant
Species Across All Strata: (B)

Percent of Dominant Species
That Are OBL, FACW, or FAC: (A/B)

Prevalence Index worksheet:

Total % Cover of: Multiply by:
OBL species x1=
FACW species x2=
FAC species x3=
FACU species x4=
UPL species x5=
Column Totals: (A) (B)

Prevalence Index = B/A=

Tree Stratum (Plot size: 30-ft radius ) % Cover  Species? Status
1._ None
2.
3.
4.
5.
0 =Total Cover
Sapling/Shrub Stratum (Plot size:_20-ft radius )
1._ None
2.
3.
4.
5.
0 =Total Cover
Herb Stratum (Plot size:_ 5-ft radius )
Commelina diffusa 85 Yes FACW
Ipomoea alba 8 No FAC
Paederia foetida 5 No UPL
Megathyrsus maximus 2 No FAC

© N o g pr w PR

100 =Total Cover
Woody Vine Stratum (Plot size:_5-ft radius)

Hydrophytic Vegetation Indicators:

_ X 1 - Rapid Test for Hydrophytic Vegetation
____2-Dominance Test is >50%
___3-Prevalence Index is <3.0"

Problematic Hydrophytic Vegetation * (Explain in
Remarks or in the delineation report)

!Indicators of hydric soil and wetland hydrology must be
present, unless disturbed or problematic.

Hydrophytic

1. None Vegetation

2. Present? Yes__X No
0 =Total Cover

Remarks:

Trema orientalis (FACU) trees are on fringe of field and provide shade.

US Army Corps of Engineers
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SOIL

Sampling Point:_2-4

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features

(inches) Color ___ (moist) % Color (moist) % Type * Loc? Texture Remarks

0-14 10YR 3/3 100 none clay loam

14 -17 10YR 4/1 93 5YR 4/3 7 Cc PL clay prominent redox features

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains

®Location: PL=Pore Lining, M=Matrix

Hydric Soil Indicators:

Histisols (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

Muck Presence (A8)

Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)

Sandy Gleyed Matrix (S4)

Sandy Redox (S5)
Dark-Surface (S7)

Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)

Indicators for Problematic Hydric Soils®:
Stratified Layers (A5)

Sandy Mucky Mineral (S1)

Red Parent Material (TF2)

Very Shallow Dark Surface (TF12)
Other (Explain in Remarks)

®Indicators of hydrophytic vegetation and wetland hydrology
must be present, unless disturbed or problematic.

Restrictive Layer (if observed):

Type:

Depth (inches):

Hydric Soil Present:

Yes No

Remarks:

Hanalei silty stony clay is on the 2012 list of hydric soils. Top layer of soil profile does not confirm mapped soil type.

Redox features are too deep for soil to meet F3 criteria.

HYDROLOGY

Wetland Hydrology Indicators: (Explain observations in Remarks, if needed.)
Primary Indicators (minimum of one required: check all that apply)

Secondary Indicators (minimum of two required)

Surface Water (A1) Aquatic Fauna (B13)

High Water Table (A2) Tilapia Nests (B17)
Saturation (A3) Hydrogen Sulfide Odor (C1)
Water Marks (B1)
Sediment Deposits (B2)
Drift Deposits (B3)
Algal Mat or Crust (B4)
Iron Deposits (B5) _
Innundation Visible on Aerial Imagery (B7)
Water Stained Leaves (B9)

Presence of Reduced Iron (C4)
Thin Muck Surface (C7)

and American Samoa)
Other (Explain in Remarks)

Oxidized Rhizospheres on Living Roots (C3)
Recent Iron Reduction in Tiled Soils (C6)

Fiddler Crab Burrows (C10) (Guam, CNMI,

X

Surface Soil Cracks (B6)

Sparsely Vegetated Concave Surface (B8)
Drainage Patterns (B10)

Dry-Season Water Table (C2)

Salt Deposits (C5)

Stunted or Stressed Plants (D1)
Geomorphic Position (D2)

Shallow Aquitard (D3)

FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No__ X Depth (inches):__none
Water Table Present? Yes No__ X  Depth (inches).__>17
Saturation Present? Yes No__ ‘X Depth (inches): >17

(includes capillary fringe)

Wetland Hydrology Present?

Yes No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

As of Aug 2014, Punaluu Pump and Punaluu Stream rain gages were at 141% and 114% of year to date average

(http://www.prh.noaa.gov/hnl/hydro/pages/oahu_ytd_08.gif)

Negative a, a’ diprydil test throughout soil profile.
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WETLAND DETERMINATION DATA FORM—Hawai‘i and Pacific Islands

Project/Site:__Punalu‘u City:__Punalu‘u Sampling Date: _ Sep 2, 2014 Time:__1240
Applicant/Owner:_Kamehameha Schools State/Terr./Comm.:____Hawai'i Island:___O‘ahu Sampling Point:_SP 2-5
Investigator(s):___Susan Burr and Chad Linebaugh TMK/Parcel: 5-3-003:001
Landform (hillslope, coastal plain, etc.):___coastal plain Local relief (concave, convex, none):___none

Lat:_ 21° 34'37.71565"N Long:__ 157°53'04.46204 "W Datum:_ WGS 84 Slope (%):__0

Soil Map Unit Name:__Hanalei silty stony clay (HoB), O to 6% slopes = NWI classification: Non-wetland (indicated as PFO3Ct on NWI map)

Are climactic/hydrologic conditions on the site typical for this time of year: Yes No Xt (If no, explain in Remarks)
Are Vegetation___No _, Soil___No , or Hydrology__No significantly disturbed? Are “Normal Circumstances” present? Yes X __No
Are Vegetation___No _, Soil___No , or Hydrology _ No naturally problematic? (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS—Attach a site map showing sampling point locations transects, important features, etc.
Hydrophytic Vegetation Present?  Yes No X

Hydric Soil Present? Yes No X Is the Sampled Area

Wetland Hydrology Present? Yes No X within a Wetland? Yes No_X

Remarks: SP 2-5 is located approximately 3 m away from a berm on right bank of Punalu‘u Stream.

T PFO3C = seasonally flooded, broad-leaved evergreen forested palustrine wetland. See Hydrology Remarks.

VEGETATION—Use scientific names of plants.

Absolute  Dominant Indicator .
Dominance Test worksheet:

Tree Stratum (Plot size: 30-ft radius ) % Cover  Species? Status
1._ Talipariti tiliaceum 10 Yes FAC Number of Dominant Species

] ] That Are OBL, FACW, or FAC: 2 (A)
2._ Trema orientalis 5 Yes FACU
3.__Cocos nucifera 5 Yes FACU Total Number of Dominant
4 Species Across All Strata: 4 (B)
5. Percent of Dominant Species

That Are OBL, FACW, or FAC: 50 (A/B)
20 =Total Cover

Sapling/Shrub Stratum (Plot size:_20-ft radius ) Prevalence Index worksheet:

1._ Talipariti tiliaceum 70 Yes FAC Total % Cover of. Multiply by:
2 OBL species x1=
3. FACW species x2=
4. FAC species 80 x3=__240
5 FACU species___ 10 X4= 40

70 =Total Cover UPL species x5=
Herb Stratum (Plot size:__5-ft radius ) Column Totals: 90 (A) 280 (B)
1 None Prevalence Index = B/A= 3.1
2. Hydrophytic Vegetation Indicators:
3 __1-Rapid Test for Hydrophytic Vegetation
:' ____2-Dominance Test is >50%
6 ___3-Prevalence Index is <3.0"
7 __ Problematic H_ydrophyt!c Ve_getation ' (Explain in

Remarks or in the delineation report)
8.
_0  =Total Cover YIndicators of hydric soil and wetland hydrology must be

present, unless disturbed or problematic.

Woody Vine Stratum (Plot size:_5-ft radius)

Hydrophytic

1. None Vegetation

2. Present? Yes No__ X
0 =Total Cover

Remarks:
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SOIL

Sampling Point:_2-5

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color ___ (moist) % Color (moist) % Type * Loc? Texture Remarks
0-14 10YR 3/3 100 none silty clay loam
14 -17 10YR 3/3 90 none silty clay loam
limestone gravel 10

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains

®Location: PL=Pore Lining, M=Matrix

Hydric Soil Indicators:

Histisols (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

Muck Presence (A8)

Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)

Sandy Gleyed Matrix (S4)

Sandy Redox (S5)
Dark-Surface (S7)

Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)

Indicators for Problematic Hydric Soils®:
Stratified Layers (A5)

Sandy Mucky Mineral (S1)

Red Parent Material (TF2)

Very Shallow Dark Surface (TF12)
Other (Explain in Remarks)

®Indicators of hydrophytic vegetation and wetland hydrology
must be present, unless disturbed or problematic.

Restrictive Layer (if observed):

Type:

Depth (inches):

Hydric Soil Present: Yes No

Remarks:

Hanalei silty stony clay is on the 2012 list of hydric soils. Soil profile does not confirm mapped soil type.

HYDROLOGY

Wetland Hydrology Indicators: (Explain observations in Remarks, if needed.)
Primary Indicators (minimum of one required: check all that apply)

Secondary Indicators (minimum of two required)

Surface Water (Al)
High Water Table (A2)
Saturation (A3)

Water Marks (B1)
Sediment Deposits (B2)
Drift Deposits (B3)
Algal Mat or Crust (B4)
Iron Deposits (B5) _
Innundation Visible on Aerial Imagery (B7)
Water Stained Leaves (B9)

Aquatic Fauna (B13)
Tilapia Nests (B17)
Hydrogen Sulfide Odor (C1)

Oxidized Rhizospheres on Living Roots (C3)

Presence of Reduced Iron (C4)

Recent Iron Reduction in Tiled Soils (C6)

Thin Muck Surface (C7)

Fiddler Crab Burrows (C10) (Guam, CNMI,

and American Samoa)
Other (Explain in Remarks)

Surface Soil Cracks (B6)

Sparsely Vegetated Concave Surface (B8)
Drainage Patterns (B10)

Dry-Season Water Table (C2)

Salt Deposits (C5)

Stunted or Stressed Plants (D1)
Geomorphic Position (D2)

Shallow Aquitard (D3)

FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No__ X Depth (inches):__none
Water Table Present? Yes No__ X Depth (inches):_ >17
Saturation Present? Yes No__ ‘X Depth (inches): >17

(includes capillary fringe)

Wetland Hydrology Present?  Yes No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

As of Aug 2014, Punaluu Pump and Punaluu Stream rain gages were at 141% and 114% of year to date average
(http://www.prh.noaa.gov/hnl/hydro/pages/oahu_ytd_08.gif)
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WETLAND DETERMINATION DATA FORM—Hawai‘i and Pacific Islands

Project/Site:__Punalu‘u City:__Punalu‘u Sampling Date: _ Sep 2, 2014 Time:__1255
Applicant/Owner:_Kamehameha Schools State/Terr./Comm.:____Hawai'i Island:___O‘ahu Sampling Point:_SP 2-6
Investigator(s):___Susan Burr and Chad Linebaugh TMK/Parcel: 5-3-003:001
Landform (hillslope, coastal plain, etc.):___coastal plain, floodplain of Punalu‘u Stream Local relief (concave, convex, none):___none

Lat:_ 21° 34'37.89695"N Long:__ 157°53'04.16948 "W Datum:_ WGS 84 Slope (%):__0

Soil Map Unit Name:Hanalei silty stony clay (HoB), 0 to 6% slopes NWI classification:_Non-wetland (indicated as PFO3Ct on NWI map)

Are climactic/hydrologic conditions on the site typical for this time of year: Yes No Xt (If no, explain in Remarks)
Are Vegetation___No _, Soil___No , or Hydrology__No significantly disturbed? Are “Normal Circumstances” present? Yes X __No
Are Vegetation___No _, Soil___No , or Hydrology _ No naturally problematic? (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS—Attach a site map showing sampling point locations transects, important features, etc.
Hydrophytic Vegetation Present?  Yes__ X No

Hydric Soil Present? Yes No X Is the Sampled Area

Wetland Hydrology Present? Yes_ X No within a Wetland? Yes No_X

Remarks: T PFO3C = seasonally flooded, broad-leaved evergreen forested palustrine wetland

1 See Hydrology Remarks.

VEGETATION—Use scientific names of plants.

Absolute  Dominant Indicator .
Dominance Test worksheet:

Tree Stratum (Plot size: 30-ft radius ) % Cover  Species? Status
1. None Number of Dominant Species
) That Are OBL, FACW, or FAC: 2 (A)
3. Total Number of Dominant
4 Species Across All Strata: 2 (B)
5. Percent of Dominant Species

That Are OBL, FACW, or FAC: 100 (A/B)

__ 0  =Total Cover

Sapling/Shrub Stratum (Plot size:_20-ft radius ) Prevalence Index worksheet:

1. None Total % Cover of: Multiply by:
2 OBL species x1=
3. FACW species x2=
4. FAC species x3=
5. FACU species x4=
0 =Total Cover UPL species x5=
Herb Stratum (Plot size:__5-ft radius ) Column Totals: (A) (B)
1. Sphagneticola trilobata 40 Yes FAC Prevalence Index = B/A=
2. Epipremnum pinnatum 10 No FAC Hydrophytic Vegetation Indicators:
3. Megathyrsus maximus 5 No FAC . . .
1 - Rapid Test for Hydrophytic Vegetation

4. Commelina diffusa 50 Yes FACW
5 X 2 - Dominance Test is >50%
6' 3 - Prevalence Index is <3.0"
7 Problematic Hydrophytic Vegetation * (Explain in

’ Remarks or in the delineation report)
8.

_105 __ =Total Cover YIndicators of hydric soil and wetland hydrology must be
present, unless disturbed or problematic.

Woody Vine Stratum (Plot size:_5-ft radius)

Hydrophytic

1. None Vegetation

2. Present? Yes__X No
0 =Total Cover

Remarks:

Plot is shaded by Trema orientalis (FACU) trees, but they are outside plot.
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SOIL

Sampling Point:_2-6

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color ___ (moist) % Color (moist) % Type * Loc? Texture Remarks
0-3 10YR 3/3 100 none sandy clay loam
3-9 10YR 3/3 100 none clay loam
9-17 10YR 3/1 30 sandy loam
gravel 30

limestone sand 40

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains

®Location: PL=Pore Lining, M=Matrix

Hydric Soil Indicators:

Histisols (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

Muck Presence (A8)

Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)

Sandy Gleyed Matrix (S4)

Sandy Redox (S5)
Dark-Surface (S7)

Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)

Indicators for Problematic Hydric Soils®:
Stratified Layers (A5)

Sandy Mucky Mineral (S1)

Red Parent Material (TF2)

Very Shallow Dark Surface (TF12)
Other (Explain in Remarks)

®Indicators of hydrophytic vegetation and wetland hydrology
must be present, unless disturbed or problematic.

Restrictive Layer (if observed):

Type:

Depth (inches):

Hydric Soil Present: Yes No X

Remarks:

Hanalei silty stony clay is on the 2012 list of hydric soils. Soil profile does not confirm mapped soil type.

HYDROLOGY

Wetland Hydrology Indicators: (Explain observations in Remarks, if needed.)
Primary Indicators (minimum of one required: check all that apply)

Secondary Indicators (minimum of two required)

Surface Water (A1)
High Water Table (A2)
Saturation (A3)

Water Marks (B1)
Sediment Deposits (B2)
Drift Deposits (B3)
Algal Mat or Crust (B4)
Iron Deposits (B5) _
Innundation Visible on Aerial Imagery (B7)
Water Stained Leaves (B9)

X

Aquatic Fauna (B13)
Tilapia Nests (B17)
Hydrogen Sulfide Odor (C1)

Oxidized Rhizospheres on Living Roots (C3)

Presence of Reduced Iron (C4)

Recent Iron Reduction in Tiled Soils (C6)

Thin Muck Surface (C7)

Fiddler Crab Burrows (C10) (Guam, CNMI,

and American Samoa)
Other (Explain in Remarks)

Surface Soil Cracks (B6)

Sparsely Vegetated Concave Surface (B8)
Drainage Patterns (B10)

Dry-Season Water Table (C2)

Salt Deposits (C5)

Stunted or Stressed Plants (D1)
Geomorphic Position (D2)

Shallow Aquitard (D3)

FAC-Neutral Test (D5)

Field Observations:

X __ Depth (inches):__none

X __ Depth (inches):__>17

Surface Water Present? Yes No
Water Table Present? Yes No
Saturation Present? Yes_ X No

Depth (inches):__0to 3

(includes capillary fringe)

Wetland Hydrology Present?  Yes X No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

As of Aug 2014, Punaluu Pump and Punaluu Stream rain gages were at 141% and 114% of year to date average
(http://www.prh.noaa.gov/hnl/hydro/pages/oahu_ytd_08.gif)

Evidence of recent flooding by overtopping of Punalu‘u Stream during July 2014 storm.

Corbicula fluminea shells in upper layers.

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM—Hawai‘i and Pacific Islands

Project/Site:__Punalu‘u City:__Punalu‘u Sampling Date: _ Sep 4, 2014 Time:__1035
Applicant/Owner:_Kamehameha Schools State/Terr./Comm.:____Hawai'i Island:___O‘ahu Sampling Point:_SP 2-7
Investigator(s):___Susan Burr and Chad Linebaugh TMK/Parcel: 5-3-003:001
Landform (hillslope, coastal plain, etc.):___coastal plain Local relief (concave, convex, none):___none

Lat:_ 21° 34'33.23834"N Long:__ 157°52'52.22958 "W Datum:_ WGS 84 Slope (%):__0

Soil Map Unit Name:Jaucas sand, 0 to 15% slops/Pearl Harbor clay  NWI classification: Non-wetland (not on NWI map)

Are climactic/hydrologic conditions on the site typical for this time of year: Yes No Xt (If no, explain in Remarks)
Are Vegetation___No _, Soil___No , or Hydrology__No significantly disturbed? Are “Normal Circumstances” present? Yes X __No
Are Vegetation___No _, Soil___No , or Hydrology _ No naturally problematic? (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS—Attach a site map showing sampling point locations transects, important features, etc.
Hydrophytic Vegetation Present?  Yes__ X No

Hydric Soil Present? Yes No X Is the Sampled Area

Wetland Hydrology Present? Yes No _ X within a Wetland? Yes No_X

Remarks: SP 2-7 is at lowest point in plant assemblage area. An agricultural ditch is located mauka of area, Kam Hwy and shoulder fill are located

makai of area.  See Hydrology Remarks.

VEGETATION—Use scientific names of plants.

Absolute  Dominant Indicator .
. . . Dominance Test worksheet:
Tree Stratum (Plot size: 30-ft radius ) % Cover  Species? Status
1. None Number of Dominant Species
) That Are OBL, FACW, or FAC: 1 (A)
3. Total Number of Dominant
4 Species Across All Strata: 2 (B)
5. Percent of Dominant Species
That Are OBL, FACW, or FAC: 50 (A/B)
0 =Total Cover
Sapling/Shrub Stratum (Plot size:_20-ft radius ) Prevalence Index worksheet:
1. Leucaena leucocephala <5 Yes UPL Total % Cover of: Multiply by:
2 Pluchea carolinensis <1 No FAC OBL species 0 x1= 0
3. FACW species __95 x2= 190
4. FAC species 4.5 x3= 13.5
5 FACU species 0 xX4= 0
<6 =Total Cover UPL species 8.5 x5= 425
Herb Stratum (Plot size:__5-ft radius ) Column Totals: 108 (A) 246 (B)
1. Urochloa mutica 95 Yes FACW Prevalence Index = B/A= 23
2. Bidens alba 8 No UPL Hydrophytic Vegetation Indicators:
3. Megathyrsus maximus 2 No FAC . . .
1 - Rapid Test for Hydrophytic Vegetation
4. Paederia foetida 3 No UPL
] ] 2 - Dominance Test is >50%
5. Sphagneticola trilobata 2 No FAC
6 X_3 - Prevalence Index is <3.0
7 Problematic Hydrophytic Vegetation * (Explain in
’ Remarks or in the delineation report)
8.
_105  =Total Cover YIndicators of hydric soil and wetland hydrology must be
Woody Vine Stratum (Plot size:_5-ft radius) present, un!ess disturbed or problematic.
Hydrophytic
1. None Vegetation
2. Present? Yes_X No
0 =Total Cover

Remarks:
Plot is shaded by Trema orientalis (FACU) trees, but they are outside plot. Plant assemblage is urban mixed forest
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SOIL

Sampling Point:_2-7

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color ___ (moist) % Color (moist) % Type * Loc? Texture Remarks
0-12 10YR 3/3 95 none sandy loam

limestone 5 gravel & coarse sand
'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains ®Location: PL=Pore Lining, M=Matrix
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
___ Histisols (A1) __ Sandy Redox (S5) __ Stratified Layers (A5)
___ Histic Epipedon (A2) __ Dark-Surface (S7) __ Sandy Mucky Mineral (S1)
___ Black Histic (A3) __ Loamy Gleyed Matrix (F2) __ Red Parent Material (TF2)
__ Hydrogen Sulfide (A4) __ Depleted Matrix (F3) __ Very Shallow Dark Surface (TF12)
__ Muck Presence (A8) __ Redox Dark Surface (F6) ___ Other (Explain in Remarks)
__ Depleted Below Dark Surface (A11) __ Depleted Dark Surface (F7)
__ Thick Dark Surface (A12) __ Redox Depressions (F8) ®Indicators of hydrophytic vegetation and wetland hydrology
____ Sandy Gleyed Matrix (S4) must be present, unless disturbed or problematic.
Restrictive Layer (if observed):
Type:
Depth (inches): Hydric Soil Present: Yes No X
Remarks:

Pearl Harbor clay is on the 2012 list of hydric soils. Soil profile does not confirm mapped soil type.

HYDROLOGY

Wetland Hydrology Indicators: (Explain observations in Remarks, if needed.)
Primary Indicators (minimum of one required: check all that apply)

Secondary Indicators (minimum of two required)

Surface Water (Al) Aquatic Fauna (B13)

High Water Table (A2) Tilapia Nests (B17)

Saturation (A3) Hydrogen Sulfide Odor (C1)

Water 