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Makakilo Upper Quarry Beneficial
First Reuse Plan (2014-2018)

DRAFT November 12, 2013

1. Purpose of the First Beneficial Reuse Plan, 2014-2032

The purpose of this plan is to present the landowner’s long-term reuse objectives and strategy,
and operational plans for the next five years, and a timeline for implementation in accordance
with the conditions as stipulated by the Special Use Permit (SUP) approved by the Land Use
Commission (SLUC), State of Hawai‘i, in 2008. These requirements are to be consistent with
regulations and long-range land use plans established at this writing.

The 2014-2018 Beneficial Reuse Plan will be followed by three additional five-year plans
covering the periods 2019-2023, 2024-2028 and 2029-2032.

Project Location

The Makakilo Upper Quarry is located in the ‘Ewa District on the island of O‘ahu (see Figure 1.
Location Map and Figure 2). The quarry site is identified o the parcel tax map key shown on
Figure 3.

Il. Impetus for the First Beneficial Reuse Plan, 2014-2032

The Beneficial Reuse Plan has been prepared to comply with Special Use Permit, Docket SP73-
147, Decision and Order Condition 10, dated November 19, 2008, which states:

10. The Applicant shall provide a beneficial re-use plan for lands disturbed by its quarry
operations. The plan shall include planning and preparation of design and
implementation scenarios for the beneficial re-use of the pit area consistent with
established land use policies for the site and surrounding area. The re-use planning
document and accompanying scenarios and drawings shall be submitted to the
Department of Planning and Permitting, for review and approval within the fifth (5th)
vear after the date of the Land Use Commission's Decision and Order approving this
expansion. An updated re-use plan shall be submitted to the DPP for review and
approval every five (5) years thereafter.

The beneficial re-use planning and design document shall be an ongoing document
prepared by a professional qualified in re-use planning and contain objectives,
implementation and funding strategies for reclamation of the pit area for the purpose of
achieving the area's long term land use policies. The Applicant will update the plan, as
may be required by the Director of Planning and Permitting, to respond appropriately to
any changes in the surrounding area's land use policies.
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The beneficial re-use plan shall include at least one public access across Tax Map Key:
9-2-03: 74, connecting Tax Map Key: 9-2-03: 81 and the extension of Makakilo Drive,
across the project in which safe pedestrian/bicycling passage can be established. Access
requirements, such as but not limited to, subdivision, nature of improvements, routing,
hours accessible, shall be established as part of the final beneficial re-use plan.
Suggested routing of the public access is shown on Exhibit A.

lll. Regulations and Approved Land Use Plans Governing Makakilo
Quarry Resource Extraction

A. Hawai‘i Revised Statutes (HRS), Chapter 205

The Makakilo Quarry is located within the State Agricultural District. This land use district was
established under HRS, Chapter 205, Land Use Commission, often referred to as Hawai‘i’s
“State Land Use Law.” Section 205-6 and the supporting Hawai‘i Administrative Rules (HAR),
Sections 15-15-95 and 15-15-96, provide guidelines for approval of an “unusual and reasonable”
use such as resource extraction within the State Agricultural District. In accordance with the
November 2008 SLUC Conclusions of Law for the State Special Use Permit, Item 2, resource
extraction at the Makakilo Quarry site is a permitted use that “generally meets the guidelines for
determining an ‘unusual and reasonable’ use within the State Land Use Agricultural District.”

B. Revised Ordinances of Honolulu (ROH), Chapter 21, Land Use
Ordinance (LUO), Section 21.5.520, Resource Extraction

The City and County of Honolulu’s Land Use Ordinance, ROH Chapter 21, provides the
framework for granting Conditional Use Permits for resource extraction land use on O‘ahu in
accordance with Section 21.5.520, entitled Resource Extraction. Section 5.520(b)(2) also
outlines contents of the Beneficial Reuse Plan as detailed below:

Sec. 21-5.520 Resource extraction.

(a) Blasting operations shall be restricted to Mondays through Fridays between 8 a.m.
and 5 p.m.

(b) The plan to be submitted with the application for a conditional use permit shall
include a plan for development of the property which shall consist of two phases: the
exploitation phase and the reuse phase.

(1) The plan for the exploitation phase shall show the proposed development as planned
in relation to surrounding property within 300 feet, and shall include topographic
surveys and other materials indicating existing conditions (including drainage) and the
conditions (including topography, drainage and soils) which shall exist at the end of the
exploitation phase. Contour intervals for topography shall be five feet in areas where
slope is greater than 10 percent, two feet in areas where slope is 10 percent or less.

(2) The plan for the reuse phase shall indicate how the property is to be left in a form
suitable for reuse for purposes permissible in the district, relating such reuses to uses
existing or proposed for surrounding properties. Among items to be included in the plan
are feasible circulation patterns in and around the site, the treatment of exposed soil or
subsoil (including measures to be taken to replace topsoil or establish vegetation in
excavated areas) in order to make the property suitable for the proposed reuse, treatment
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of slopes to prevent erosion and delineation of floodways and floodplains (if any) to be
maintained in open usage. In the plan for reuse, intermittent lakes and marshes shall not
be allowed, except in areas included in flood hazard districts and if situated more than
1,000 feet from the nearest residential, apartment, apartment mixed use or resort zoning
district boundary.

C. General Plan of the City and County of Honolulu (General Plan)

Among the land use planning and policy statements prepared by the City and County of
Honolulu, Department of Planning and Permitting (DPP), the General Plan sets the most
comprehensive guidelines. As stated in the introduction to the General Plan (revised 2002):

The General Plan for the City and County of Honolulu is a comprehensive statement of
objectives and policies which sets forth the long-range aspirations of Oahu's residents
and the strategies of actions to achieve them. It is the focal point of a comprehensive
planning process that addresses physical, social, economic and environmental concerns
affecting the City and County of Honolulu. This planning process serves as the
coordinative means by which the City and County government provides for the future
growth of the metropolitan area of Honolulu.

The planning framework for the quarry is provided in discussion of the “Natural Environment.”
The quarry is considered a mountain and will be restored to a natural-looking state following
2032. Further, Pu‘u Makakilo is considered a scenic resource of O‘ahu. The General Plan states:

1II. Natural Environment
Objective A, To protect and preserve the natural environment.

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

Policy 6, Design surface drainage and flood-control systems in a manner which
will help preserve their natural settings.

Objective B, To preserve and enhance the natural monuments and scenic views of
Oahu for the benefit of both residents and visitors.

Policy 1, Protect the Island's well-known resources: its mountains and craters,
forests and watershed areas; marshes, rivers, and streams, shoreline, fishponds,
and bays, and reefs and offshore islands.

Policy 2, Protect Oahu's scenic views, especially those seen from highly
developed and heavily traveled areas.

D. ‘Ewa Development Plan (2013), City and County of Honolulu

A “development plan” is a plan document for a given geographic area which consists of
conceptual schemes for implementing and accomplishing the development objectives and
policies of the General Plan for the several parts of the City and County of Honolulu (Article 3,
Chapter 24, ROH). The quarry site is located within the ‘Ewa Development Plan area.

The stated objectives of the ‘Ewa DP is “The [2013 ‘Ewa Development] Plan protects prime
agricultural lands; supports development of the Secondary Urban center at Kapolei, establishes
a regional open space network; protects natural, historical and cultural resources; promotes

Makakilo Upper Quarry Beneficial Reuse Plan 8



master planned communities, and requires provisions of adequate infrastructure to meet current

and anticipated needs.

i3]

Pu‘u Makakilo, including the quarry area, is included in the 2013 ‘Ewa Development Plan in the
contexts of open space, public facilities, visual resources and historic/cultural resources. As
stated in the plan:

Open Space. A network of Open Space and Greenways will link the Secondary Urban
Center and associated employment centers, new master planned residential developments
and revitalized established communities, an ‘Ewa shoreline park, and a major regional
park at Kalaeloa (Sec. 2.2.3). Pu‘u Makakilo is part of Open Space and Greenways
Network as a “mountain and agricultural area” intended for preservation and
enhancement as a visual landmark and part of significant vista from Kapolei (Sec. 2.2.3,
Table 2.2).

Public Facility. Pu‘u Makakilo is included as a Public Facility because its present land
use is resource extraction.

Cultural and Historic Resources. ‘Ewa’s Historic and Cultural Resources will be
preserved and enhanced by preserving significant historic features from the plantation era
and earlier periods, including Pu’u Makakilo. Pu’u Makakilo is considered one of the
“significant historic and cultural resources” within the ‘Ewa Development Plan area.
Visual Resources. Plans for retaining visual landmarks and significant public views and
vistas, include views of na pu‘u at Makakilo; and views of central Honolulu and
Diamond Head, particularly from Pu’u o Kapolei and Pu’u Makakilo.

E. Permits and Approvals for Operation of Makakilo Quarry

Since the original 1973 regulatory approvals for resource extraction at the site, there have been
five approvals from the State Land Use Commission (Special Use Permits for land use in the
State Agricultural District) and DPP (Conditional Use Permits (Major) and (Minor), and Zoning
Variances). Approved permits include:

Date of Type of Identification Granting Approved Land Use

Approval Permit Number Authority

February 28, | Special Use | File No. 72/CUP- Planning Rock quarrying operations on the

1973 Permit 15 Commission southeastern slopes of Pu‘u
Makakilo to produce basalt for
concrete production and fill rock

March 23, Special Use | Docket No. SP73- | LUC Rock quarrying operations on the

1973 Permit 147 southeastern slopes of Pu‘u
Makakilo to produce basalt for
concrete production and fill rock
See Figure 4

April 17, Conditional | 72/CUP-15 City Council | Establishment of quarry and

1973 Use Permit Resolution related facilities; 72 acres mauka
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No. 95 H-1; 35 acres Makai of H-1
October 19, | Satisfaction | 72/CUP-15 DPP Accept engineering report and
1998 of Condition grading plans prepared by
No. 2 Parametrix, July 1998
September Zoning No. 2002/VAR-51 | DPP Establishment of an asphalt and
13,2002 Variance concrete recycling facility in the
quarry pit
April 23, CUP Minor | 72/CUP-15 DPP Specific revisions to grading and
2004 Modification revegetation plans
April 27, Conditional | No. 2007/CUP-47 | DPP Joint development of lots 82 and
2007 Use Permit 74 to allow quarry expansion of
(Minor) excavation and buffer areas
November 7, | Special Use | Docket SP73-147 LUC Extend the life of Makakilo
2008 Permit Quarry extraction and processing
to 2032, and expand the
extraction and buffer areas of the
quarry
July 17,2009 | Conditional | File No. DPP Expand the excavation and
Use Permit | 2007/CUP-91 buffer areas of the Makakilo
Quarry and extend its use and
operations to 2032
December Zoning No. 2011/VAR-28 | DPP Allow various structures and
27,2011 Variance equipment for existing quarry to

exceed height limit and increase
nonconformity
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IV. Beneficial Reuse Plan

A. Documents Forming Plan

This document is the initial Beneficial Reuse Plan (2014-2018) prepared to satisfy Condition 10
of the LUC’s D&O (2008). The Reuse Plan, as described herein, is best described as an open
space plan with landscaping elements. The basis for this document is found in prior applications,
plans and correspondence.

1) Closure Grading Plan

The Closure Grading Plan, attached to this Plan as Exhibit 1, illustrates the end view at 2032.
Actions to be taken (resource extraction and land-forming) between 2014 and 2032 are
directed at achieving this end-state. This Plan was included with the 2009 Annual
Compliance Report as Appendix J. The objective of the grading plan is to conform the land
to match the general contours of Pu‘u Makakilo. When observed from the freeway or
Farrington Highway, one would observe a continuous slope from the freeway to the top of
Pu‘u Makakilo.

2) Renaturalization Plan

The Renaturalization Plan is a complement to the Closure Grading Plan as detailed in Exhibit
2. The Plan describes actions to be taken to revegetate areas exposed as a result of the
quarrying activities. The objective of the revegetation plan is to introduce plant material that
reflect the current character of Pu‘u Makakilo. Plant material to be introduced will generally
be drought-tolerant and native to Hawai‘i. The plan has not been approved by DPP and is
awaiting resolution of the extent and method of naturalizing the buffer zone. This Plan was
included with the 2009 Annual Compliance Report as Appendix C.

3) Other Relevant Documents

The May 2008 Engineering Report prepared by Belt Collins and attached as to this Plan as
Exhibit 3. The engineering report addresses grading, drainage and revegetation of the land
disturbed by quarrying. This report was included as Exhibit 21 of the Planning Commission’s
record, as provided by the DPP.

The letter from Belt Collins to DPP dated July 7, 2008 and attached to this Plan as Exhibit 4
recaps the changes that were made to the April 2007 SUP/CUP application in May and June
of 2008. Attached to the letter are exhibits 4 (schedule of excavation and naturalization),
exhibit 6 (a plan view depiction of the excavation phasing), exhibit 5 (a plan view depiction
of the naturalization phasing), and exhibit 7 (designation of areas and acreage). This letter
was included as Exhibit 24 of the Planning Commission’s record, as provided by DPP.

A Closure Grading Plan with cross sections and profiles dated June 5, 2008 and attached to
this Plan as Exhibit 5 and was included in Exhibit 24 of the Planning Commission record.

An illustration of Pu‘u Makakilo and the quarry as of 2008 and 2032 dated August 18, 2008
and attached to this Plan as Exhibit 6 was included as Exhibit 34 of the Planning Commission
record.
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B. History, Development of Plan

The 1973 application for quarrying at Makakilo envisioned a residential community use when
the quarrying was complete. Housing would be placed on the benches, and the quarry floor
would have a school and commercial area. The slopes of the Puu fronting the H-1 freeway would
be removed to provide a distant view of Diamond Head. The application was approved with the
condition added where the “applicant shall prepare and submit to the Planning Director for his
review and approval a revised grading plan for the quarry area.” The recommendation noted
“Condition No. 2 was included as a result of the Planning Director’s concern over the final
configuration of the site after quarrying operations have been completed. He (the director) felt
that other alternatives should be considered which would ‘maximize the potential for residential
development that would be consistent with the surrounding natural areas’ In short, it was felt that
the concept of a large flat area near the freeway with narrow, upper benches does not allow for
flexibility in residential design.”

Condition No. 2 was satisfied in October 1998 with the submittal of an Engineering Report
prepared by Parametrix Inc. dated July 1998. The end use had not been further refined, and the
report discussed an alternative quarry floor reclamation plan. The report noted “If future
utilization plans change from residential or commercial development to a park setting or open
space use...”

The 1998 Engineering Report was revised in March 2004 by Belt Collins and approved by DPP
as a minor modification to the CUP. The Estate of James Campbell, owner and lessor of the
quarry site, was concerned about the appearance of the quarry at closure. However, no further
definition of end use was given, and the focus was on mitigating the visual impact(s) of the
quarried faces.

The March 2004 Belt Collins report was again revised in April 2007 and again in May 2008 and
included the conditions of the SUP/CUP application as noted above and attached to this Plan as
Exhibit 3,.Makakilo Quarry Conditional Use Permit No 72/CUP-15, Engineering Report
Amendment.

The above history and development of the reuse plan is covered in more detail in Exhibit 7
attached to this Plan.

C. Alternative Reuses

As owner of the quarry site from 1973 through 2009, the Estate of James Campbell did not refine
their vision for the end use of the site. The Estate’s concern was for the visual appearance of
Pu‘u Makakilo and thus the emphasis on landscaping.

Campbell sold 311 acres of the Pu‘u surrounding the quarry to a Japan golf course developer,
Chiyoda Pacific, in 1989. Chiyoda abandoned the project in 1992 as economically infeasible.

In presenting the proposed quarry expansion to the Makakilo Kapolei Honokai Hale
Neighborhood Board in July and November of 2006, Grace Pacific representatives noted that the
Mayor’s Commission on Landfill Siting had ruled out Makakilo because it sits above the no-pass
line. The residents were strongly opposed to such a use.
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V.

Beneficial Reuse Plan Objectives Consistent with LUC Decision
and Order (D&O), Condition 10

A. Objective 1: Maintain consistency with existing land use regulations and
policies to ensure future land use flexibility.

1.

The Decision and Order for Conditional Use Permit No. 2007/CUP-91, dated July 17,
2009 (the “CUP”) contains conditions which integrate with the reporting required under
Condition No. 9 of the State Land Use Commission’s Decision and Order dated
November 7, 2008 (the “SUP”). Grace Pacific proposed that these reporting obligations
be combined into a single report covering the period October 1st through September 30th
and due on the anniversary of the SUP, November 7th (the “Makakilo Quarry Annual
Compliance Report or “MQACR?”). This format of reporting has been accepted by the
DPP and SLUC.

Given the above form of reporting, Grace Pacific shall prepare and submit the MQACR
to the DPP and SLUC in a timely manner and respond to comments and gain approval for
the Annual Report.

Continue to meet all operational and reporting requirements of existing regulatory
permits, including:

a. Covered/Temporary Covered Source Permit No. 0045-01-C/CT - Aggregate
Crushing and Screening Plants

b. Temporary Noncovered Source Permit No. 0445-01-NT - 377 HP Caterpillar
Diesel Engine Generator

c. Solid Waste Management Permit No. RY-0041-12 — Makakilo Quarry Recycling
Facility

. Objective 2: Assess actual changes in topography over the previous

five years and the formulate projections of extraction to achieve the
2032 final landform.

Review and update assumptions about pace of resource extraction and modify
assumptions according to actuals from 2009-2013.

The rock extraction operation deals with benches and faces. The benches are typically 50’
to 200” wide and allow equipment to operate on the benches safely. The faces are
typically 25’ to 50’ tall and are vertical as a result of blasting. The vertical faces are also
a function of the type of material (rock) that comprises the rock face. At Makakilo, the
operator will have a series of benches and faces, starting at the upper elevations and
successively working each face makai to mauka, and then starting a new face at the lower
makai face, again working mauka until reaching the permitted limit. What will be unique
at Makakilo is that as the quarrying activities approach the permitted limit (upper limit of
the quarry), the operator will, with GPS technology, anticipate the elevations of the final
landform, which is sloped at an average of 1.5 H to 1 V. The operator will then excavate
this final slope with specialized equipment and before access is no longer available
because of the slope, the operator will renaturalize that portion of the quarry face. This
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action will result of the slopes being renaturalized as the quarrying proceeds downwards.
This surface is called the “landscape grading” in Grace Pacific’s reporting. It is the slope
from the toe on the “floor” to top of the slope as it transitions into native (undisturbed)
terrain.

Please refer to Exhibit 4 (Figure 6 Excavation and Landscape Phasing) and Exhibit 7
(designation of areas and acreage) mentioned earlier as being attached to this Plan as
Exhibit 4. The areas noted were identified as such in 2008 as a possible excavation
pattern. In July of 2008, a surface to surface comparison was done between the existing
2008 landform and the proposed 2032 landform. A total of 12.1 million cubic yards were
calculated to be excavated for the quarry area and 4.3 million cubic yards calculated to be
excavated from the landscape grading area, for a grand total of 16.4 million cubic yards
of ‘cut’. Offsetting these amounts were 1.2 million cubic yards of fill for the landscape
grading area and 0.4 million cubic yards for the quarry area, a total of 1.6 million cubic
yards of ‘fill’, and when netted against the excavation, and net ‘cut’ position of 14.8
million cubic yards by 2032. The detail behind these numbers (see Tables in Exhibit 4
showing schedule of excavation) were used to complete the grading and renaturalization
schedule. The uppermost portion of the table depicts the excavation of thousands of tons
by area and five year period. The second panel suggest when final elevations will be
reached, again by area and by five year period, The third panel looks to when the final
elevations are to be addressed in landscaping, and the fourth panel looks at water
consumption for renaturalization.

In 2008, Grace Pacific’s deep well had an allocation of .162 mgd and the larger part of
that was used for dust control. The Commission on Water Resources Management
granted an increase in Grace Pacific’s allocation to .256 mgd, taking off the earlier
constraint on getting to the renaturalization effort.

2. Modify projections based on updated extraction information and forecast.

The methodology described above to complete the excavation and renaturalization
schedule was performed again as of September 2013. The summary results by area and
cut/fill are shown in Exhibit 8 attached to this Plan. A detailed analysis of the 2008-2032,
2013- 2032 and 2008-2013 periods are presented in Exhibit 9 to this Plan. With more
information, we can now advance plans for the siting of the new crushing equipment, and
the approach to a top down excavation plan to begin the renaturalization plan, and the
excavation of material in cubic yards apportioned between work areas and in five year
periods. Note that in the 2008 schedule the 2009-2012 period was a four year period. We
are using five year period 2009-2013 in this update. Similarly, the 2008 schedule used
five years for the 2013-2017 period, the update uses the four year 2014-2017. The revised
2013 cubic yards are shown along with the 2008 figures in each of the four panels on the
schedule. See Exhibits 10a and 10b to this Plan for the complete schedules. Also, see
Exhibit 11 to this Plan for an overlay of the areas onto the September 2013 aerial photo
of the quarry and landscape grading areas.

3. Modify the Closure Grading Plan to reflect changes in the actual and projected
excavation volume.
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Based upon the analysis, it does appear that the volumes needed to achieve the final
landform are achievable, and no change or modification to the Closure Grading Plan
appears necessary.

Modify visualizations to reflect updated information reflecting 2013 and five-year
periods ending in 2032.

Exhibit 12 illustrate cross sections of the quarry in 2013 and the proposed final grades as
illustrated in the Grading Closure Plan, Exhibit 1.

Using a GPS map of cut and fill, report progress toward achieving the final land form in
Annual Reports to DPP on the Conditional Use Permit.

Grace Pacific is updating the cross sections and profiles from 2008 and attached as
Exhibit 5 (figures 5a and 5b (1-9)). The September 2013 elevations are drawn in on
Exhibit 12 to this Plan,

C. Objective 3: Complete gradual “Renaturalization” of vegetation
approved for the period 2014-2032.

1.

Gain approval for the November 2009 Renaturalization Plan.

a) Implement revegetation trial as agreed upon with DPP. [reference 2/2/12
correspondence with DPP).

Work is ongoing. See annual report for 2013.

b)  Report results of revegetation trial to DPP in November 2013 Annual Report on
Conditional Use Permit.

Work is ongoing. See annual report for 2013.
Implement actions of the approved Renaturalization Plan for the period 2014-2018.

Funding. In the past, Grace Pacific accrued $.10 per ton sold towards final closure cost,
which would include renaturalization. As of 2012, the Makakilo Quarry restoration
accrual was $2.2 million. With the extension of the upper quarry operations through
2032, Grace Pacific has decided to use the $2.2 million for the lower quarry Voluntary
Response Program and renaturalization. At the same time an additional $145,000 was
accrued towards the upper quarry 2032 closure.

As the bulk of the quarry landscape grading areas will be completed and renaturalized
(landscaped) by 2032, it will largely be the floor area around the plants that will be dealt
with post-closure. The procedure for the renaturalization process is described in Section
V.B. above. Grace Pacific’s current estimate for floor renaturalization is $1 million, and
will be setting aside $.05 per tons sold towards this future cost.

Report results of renaturalization effort to DPP in Annual Reports on the Conditional Use
Permit.

Work is ongoing. See annual report for 2013.
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“On each anniversary date of the Land Use Commission's Decision and Order (SP73-
147), the Applicant or its successor shall file with the Department of Planning and
Permitting and the Land Use Commission a report and supporting documentation
demonstrating the status of compliance with each of the conditions of the Special Use
Permit approval. Included in the supporting documentation shall be an updated rectified
aerial imagery of the quarry, buffer area and processing site and dust control management
plan. The following items shall also be a part of the supporting documentation:

a. Observations of fugitive dust.

b. A report on replanting activities, including the areas replanted, and the type of
vegetation planted.

c. A report of any citizen's complaints relating to the operation along with the actions
taken to ameliorate those complaints.”

D. Objective 4: Make provisions for future public access to the property for
pedestrian/bike use.

VL.

1.

Explain timing relative to the accessway’s proposed location.

Stipulation 10. “The beneficial re-use plan shall include at least one public access across
Makakilo Drive, across the project in which safe pedestrian/bicycling passage can be
established. Access requirements, such as but not limited to, subdivision, nature of
improvements, routing, hours accessible, shall be established as part of the final
beneficial re-use plan. Suggested routing of the public access is shown on Exhibit A.”
(SP73-147, 2008). Tax Map Key: 9-2-03: 74, connecting Tax Map Key: 9-2-03: 81 and
the extension of Makakilo Drive.

The development of the pedestrian access is acknowledged and will be incorporated into
the Grading Closure Plan. Alternative being considered include a connection between
the proposed Makakilo Drive Extension and Makakilo Road to the west. This access will
provide connection to the West O‘ahu Campus and Kapolei Town. The access route will
not be open to the public until the quarry is closed in 2032 because while the quarry is
active it is governed by the Mine Health Safety Administration (MSHA), and having the
public on “mine” property is not advised.

Alternative alignments and segments are currently under study and include: Old Palehua
Road alignment and the current access road.

Grace Pacific will work with DPP to more specifically define the location of the public
access.

Implementation Actions

Stipulation 14 (SP73-147). Community Hotline
The Applicant shall, for the life of the Special Use Permit, establish and disclose to the
community, a telephone number dedicated to receiving and recording complaints relating

Mabkakilo Upper Quarry Beneficial Reuse Plan 17



to quarry and recycling operations. A continuous volume of complaints shall warrant
reconsideration of the Special Use Permit by the Planning Commission.

B. Resource Extraction
The uses in the quarry excavation area shall be limited to rock excavation, crushing,
stockpiling, a new hot-mix asphalt plant, recycling of concrete rubble, glass, and
asphaltic concrete pavement, equipment maintenance, employee support, parking,
administration, and a water well and pump. No other uses shall be permitted without the
approval of the Land Use Commission.

C. Special Use Permit Condition(s)
The Applicant shall establish the quarry expansion in substantial compliance with the
representations made to the Land Use Commission in obtaining the Land Use
Commission Special Use Permit. Failure to do so may result in the revocation of the
permit.

D. Hours of Operations

The applicant has provided the following information relating to its hours of
operations (Table 2). Table 2 -Hours of Operations (2007/CUP-91).

Activity Existing Hours Proposed Hours Comments
Excavation Mon-Sat 6:00 a.m. to 3:30 Mon-Sat 6:00 a.m. to
and Crushing | p.m. 6:00 p.m.
Blasting Mon-Fri 8:00 a.m. to 12:00 No Change Frequency
p.m. of4to 5
blasts per
week
Recycling Shift 1: Mon-Sat 6:00 a.m. to | Mon-Sat 6:00 a.m. to
3:00 p.m. Shift 2: Mon-Sat 6:00 p.m. Unloading of
3:00 p.m. to 11 :00 p.m. cold-planed asphaltic
Note: Recycling facility is concrete during re-
primarily for asphalt and paving jobs: Sun-Fri
concrete rubble 6:00 p.m. to 10:00 p.m.
Sales at Mon-Sat 7:00 a.m. to 4:30 Mon-Sat 6:00 a.m. to
Quarry p.m. 6:00 p.m.
Maintenance Mon-Sat 3:00 p.m. to 6:00 Mon-Sat 6:00 a.m. to
p.m. 6:00 p.m.

Mabkakilo Upper Quarry Beneficial Reuse Plan 18
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1.0 INTRODUCTION

S.U.P. Decision and Order # 2 (docket # SP73/147 November 7, 2008)

Within one (1) year of the Land Use Commission’s Decision and Order approving the
Special Use Permit, the Applicant shall submit to the Director of Planning and Permitting for
review and approval a renaturalization plan in coordination with the proposed Closure
Grading Plan for the quarry site and buffer area mauka of the H-1 Freeway showing
landscaping details including plant types, sizing and spacing, irrigation facilities, and
distribution systems.

The following sections are for submittal and review in response to the S.U.P
Decision and Order # 2 above. (See Appendix A for a copy the Proposed Closure
Grading Plan for the Quarry Site).

1.0.1 PURPOSE

This report outlines the necessary steps for the renaturalization of Makakilo
quarry along the outer rim, with the end goal of visually integrating the
quarry with the surrounding hillside by the time the quarry ceases operation.
Obtaining this goal will be by the process of establishing designated planting
areas at one end of the quarry and as these plots become established and self
sufficient, additional plots will be constructed adjacent to these until the
entire site is complete. In order to plant in the designated areas, multiple
steps will be needed to construct an environment conducive to plant growth
and health, These steps will include the importation of topsoil, installation of
irrigation, installation of erosion control devises, and the planting of native
shrubs.

1.1  SoiLs

A soil analysis will be performed for all potential soil sources before it is acquired.
This will insure that the soil will be free from any contaminants that it will inhibit plant
growth, and that the amount of any amendments needed to be added will be economically
feasible.

1.1.1 ANALYSIS

All potential imported soil shall be tested for nutrient deficiencies prior to
being brought on-site. Soil samples shall be submitted to either C. Brewer

3|Page
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Analytical Laboratory or the University of Hawaii, College of Tropical
Agriculture and Human Resources, for testing. After testing, soil shall be
brought on-site and amended per the soil analysis’ recommendations. See
Appendix D for a guide to soil testing in Hawaii,

1.1.2 PLACEMENT

After the imported soil has been amended, it shall be placed at the designated
planting areas (The maximum number of planting areas in operation at one
time will be determined by the available water supply). The soil will be
evenly spread across the site to a depth of 8”-12" after settlement (Figure 1).

Amended soil ~—-
8".12" depth

4

Spating determined by manufacturers instructions v ‘Q\L

Figure 1: Placement of soils

1.2  ERO0SION CONTROL

Erosion control will be implemented in planting areas to reduce soil movement. It
will be implemented by the placement of fiber netting logs and the application of
hydromulch,

1.2.1 FIBER NETTING LOGS

Fiber netting logs will reduce loss of soil caused by water runoff, but will
allow water to pass through {See Appendix E for further details of Fiber
netting products). The logs will be laid out perpendicular to the slope and the
spacing will be determined in the field to effectively deal with varying slopes
in the terrain and the manufacture instructions. Examples of a steep grade
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condition (Figure 2) and a mild slope condition (Figure 3) have been given for
reference.

Figure 2: Steep Slope Conditions

HMILD SLOPE CONDITIONS
Limug of r""'"" B !
phntng area J ""’n.,_:’ . ke Grags mix
i N - Nitwve shrub group
£ o . - Fiber netiing log(S0' length)
® R \J—Ll
i PR -
‘ o - \55.,_:,?__ -
.."'Quﬁé._ ]
BLAN
Grasy awx
—'l'_ﬁ‘;Tr'}\"‘"‘""' Naove shrub povp
" e, Fiber netng log
)
s —
SECTON

Figure 3: Mild Slope Conditions

1.2.2 HYDROMULCH

The hydromuich is a slurry mixture combination of straw, cotton fibers,
seeds, fertilizer and soil tackifiers which is sprayed onto the newly laid
topsoil. This application promotes the rapid growth and establishment of
grasses for renaturalization (See Appendix F for further details of hydromulch
products).
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1.3 IRRIGATION

Temporary irrigation will be supplied for the start of each planting area until the
vegetation has established itself to the point that it is self sufficient and no longer requires
supplemental water for survival. Two types of systems will be needed for each planting
area, Spray rotors will be used to irrigate the grass mix, and a drip system will be used to
water the native shrub groups (see Figure 4 for graphic example). As the plants grow and
become established the amount of water will be cut back to start the process of “weening
off’. Eventually the plants will be established enough that they will no longer need

irrigation, and at this point both irrigation systems for that plant area can be removed for
re-use at the next planting area.

A—Tormmhne
Retar sakes
Rotor - type x spaced at x” on center
— . — ey Lareral - schedule xox pwe pipe
{J I _,.
_J -
§ ] ' Drip systern- Dripline
T ' ..... XL 1< be Lid out
¥ w Teeones . .-‘..l..l.l * mrmm'
' , . 2 emitters per shrub,
a w
’ .
IS?L -
Limit of )
planting area L — e o v o o)
rTErEETE———— = pereTE—— e i e

Figure 4: Irrigation System
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1.3.1

Table 1: Irrigation Matrix

IRRIGATION MATRIX

Table 1 below provides the plant palette for Makakilo Quarry used in the
renaturalization plan along with essential irrigation details.

PLANT PALETTE FOR MARAKILO QUARRY

Tvpe Manufacturer Model Description Operating | Flow Range |Coverage Remarks
Pressure Radius
{PSD)
Rotor Toro TG-101-NPT CGun styie sprinkler  [40-95 42-248 GPM  |91°-178" Cannol use cfluent
water supply
Rotor Rain Bird 2045-P Maxi- Riser mounted im- [ 25-60 1L5-84 GPM {2245
Bird pact head

Drip
Dripline Toro T-EHD2057-050A | 3/4™ polethylene 59 max

hose
Emitter Toro T-DPJOL- Pressure compensai- | 10-50 1 GPH ‘Two emitters per

ing emitler shrub
Checkvalve
Controller | Toro DHhCwP 8-station battery

operaled controller
Giare Valve
Back Flow
Preventer
Quick Cou-
pler
Valve Box

7|Page
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1.4 PLANTING

The planting of drought resistant native shrubs, in addition to the hydromulch
grasses, will occur on approximately 11.5 acres of enclosed planting areas where slope is
suitable as shown in Appendix B. By utilizing these shrubs water demands will be reduced

in addition to creating visual integration with the surrounding area.,

1.4.1

PLANT MATRIX

Table 2 below provides the plant palette for Makakilo Quarry used in the
renaturalization plan along with essential planting details for determining

layout and patterns.

Table Z; Plant Matrix

PLANT PALETTE FOR MAKAKILO QUARRY

Value | Common Botanical Name Seed Source +Propagation | Ouptanting Average | Estimated Renarks
Name Techniyues | Size Outplami- | Qurplanting
(hardencd s sun | ing Quantity per
and drought y Spacing | Avre
1 “Acaliti Dodonoea siscosa *Wild populations an Pga, 352-353 | Mature 6" pot | 5" 1.750 Requires well drained soil.
Pu*u Makakilo.
3 Naio Myoporum sandwi- | = Wild populations in Pes. 254-255 { Mature 6" pot {107 {50 Royuires well drained soit.
cense Kalaeloa and Camphe]l
Industrial Park
Maa Gossypim wanen- | *Wild popukitions in Pgs. Z37-238 | Mature 6™ pot | 8 1,750 Reyuires well drained soil
lusum 1 lonokai Hsle.
1 “Ilinhi (constyl | Santalum ¢Hipticum | *Wild populations en | Pps. 347-349 [ Mawre 67 pot | 15° 175 Plant nest 1o a host plant,
vanety) Ma'a Makakilo. Reguires well drined sail
e Putinshina | Miten nundifolia Fgs. J90-39] | Mature 6" pot 5’ 1730
[ llima qshrub | Sida latlax *Wild populations in Pga. 248-249 | Matwe 6" pot [ 5 1,750 Hequires well drained soif.
form 3} Makakilo
I Lhalon Waltheria americana | *Wild populations on Mature 67 pot 5" 1750
Puu Makakilo.
1 Laredo Buffel | Cenchvus cilines Roolsy Seed & Supplx Lin-hulled Secds 0 bs. Hydreseed with borded fiber
sruss *Laredo’ Lo, Ine, de-hulled seeds | matria { Ainral Geobinder),
1 Arnnuat Lediven multiflorum | Koolau Secd & Supply Seeds 75 dhs, seeds | fertilizer (5500 acne 10-30-10
ryeprasy Co. ine. +2% irun zinc) and mubch
] Commean Cymdon dactylon | Keolau Sced & Supply Hulled Seeds 35 1. inanc mix. |.stablish mature
bermuda Ca., Inc. de-hulled scods | BFSs coverage before planting

poticd materials.

*Seed source informa-
tion irom Shad Kane

“Growing Hawaii’s Native
Plants™ by Liliceny-Rasen-
[

Photos of recommended native shrubs and also grasses for hydromulch mixture can

be found in Appendix C.
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1.4.2

Layour

The placement of the native shrubs groups will be random across the
planting area to give more of the desired naturalistic look (see Figure 2 &
Figure 3 for examples of two different slope conditions). Two methods will
need to be tried to find the best overall success of the grass mix and native
shrub combination.

Method “A”: will consist of applying the hydromulch mix across the entire
planting area, with no planting of native shrubs at this time.
After the grass mix has been well established and growth is
healthy, native shrubs will then be planted in groupings.

Method “B": native shrub groupings will be installed first, then immediately
afterward the hydromulch mix will be sprayed across the entire

planting area.

For both methods the size of the native plant groupings will be an area
approximately 10°x45’.

G Page
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APPENDIX A: PROPOSED CLOSURE GRADING PLAN FOR THE QUARRY

SITE
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APPENDIX B: CLOSURE PLAN PLANTING AREAS
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APPENDIX C: PLANT IMAGES
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APPENDIX D: SOIL ANALYSIS
(Hue, Uchida, & Ho, 2009)

Rx for Soils and Crops Pagelof 6
~Eraa ko Ry 33 30 A0 CIOOR..
Rx for Solls and Crops PR R—

A Guide To Soil Testing For Hawall's Residents

N. V. Hue, R. Uchida, and M. C. Ho

Depariment of Tropical Plant and Soill Sclences
and
Agricultural Diagnostic Service Center

Coltege of Tropical Agricuiture and Human Resources
Universily of Hawail at Manoa

Why have a soil tested?

Having a sofl tested is an integral part of good farming/gardening

It will let you know if your soll heads any tertiizer, what kind and how
much so thal your ¢rop Can grow beltar in this factsheel, we will show you
how to obtain 2 good soll test. Because taboratory anatyses are pesfonmed
on a small sample of edil from an entire fledd or ganden, the
f@bﬂamnunmmmmmwmmmum
intend to grow your piants n. A properly collected sampia makes test
results vaiid, and will produce coect recommendations that enhance
ylelds, make efficient use of resources, andfor preserve qualily of the
environment.

How to take a representative soil sample

¥vhen samgting home gardens, wmmmm&-m
subsamples per 100 sq. it colected over the planting area shouid
taken. For larger areas ke pastures or tree orchards, mm:aema

map of your area, then divide your map info smaller unfform soflHes! ateas
o!amu-mauaseam L.abel each area clearty on the map by using a

{for eexample, heavy, ﬂgtﬂ.orA'a)aaq:phchlsthhemﬂsd
:gmm sampie for each area should be a compostie of 10-

Sall subsamples consist of 1-nch
thick sces of the soil taken to a

bttp://wovwr2 ctabr heoran edn/tpes/researeh_extenvion/nescil/soilsampls htm 9/12/2009
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Rx for Scils and Crops Page2of 6

d depth, normally 4 inches for no-till fields or established pasture
and ot and 8 inches for conventionally (iled feids. For tree crops
. Uts, tree fruits), where possible, collect a surtace sampie toa
of 8 inches and a sub-soil sample from 8-24 Inchas deep. Each
be tested should be a thorough mix of the cores taken

to

Yy, say, in a zigzag pattem as shown in Figure 1
Figure 1, Sempiing soll using a zigzag pattern.
Such a sampling technique minimizes the variability

that may be present in your flald of ganden and
allows your 1o obd2in a reasonably representative soil

1

il

i

A spedcially designed sofl probe is often used for collecting sall subsamples
{called cores) Hmw.ﬁywdonﬂmamobe.ﬂmmastedor
piastic garden spade or shovel o callect soit cores as follows. Dig a hole
to the sampling depth, then cut a 1-inch thick siice from the top to bottom
of the hala. Take 3 1" wide by 1° thich segment of the slice, and place it in
a clean mixing bucket, preferably made of plastic.

threa months before planting so you Sail prebe & buckst
will get your test results inplentyof  ._ . —
time to plan your Eming and - P~
fertilization on workioad .

Dapending ,

the tumaround time at the tab can be "
up to two-three weoks Soll in Nekds or ‘,‘ Voo
gardens should be tastad at least ! -
once every two years Iy

Submitting samples and
providing relevant information

After coliecting the soll samples, take them to the county extension office
in your area or send them direclly to the Agricutharal Diagnostic Service
Canter (ADSC) in tha Callags of Tropical Agriculture and Human
Resources, University of Hawaii (Liniversily of Hawall Agricutiural
Diagnostic Service Center, 1910 East-West Road, Rm 134, Honolutu, Hi
26822) To get the most accurate recommendations from your sof} test, be
sure to 1l out a soll information sheet, which is avaitable from your county
'a:mmmmz office orthe ADSC A hlank sol information shee! is shown in
e

Figure 2. Soil information sheet used by the
ADSC, Univ. of Hawali.

batp//ororer2.ctabr hacran edn/tpeciresesreh extentiom/meoil/soilsample him 9/1772009
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Rx for Soils and Crops Page 3 of 6

Agriculnoal Diagnostic Service Department of Agronomy and
Centor Soil Science

College of Tropical Agricufture &
Human Rasowces University of Hawali at Manoa
1910 East Wast Rd, Honoludu HI 1910 East-West Rd  Honoluls Hi

96822 96822
glg:lzle 956-6706/7980 Fax 956- Phone 956-753D Fax 956-6538
email. agrss@hawali odu
D
Name. Address Clty-
State Zip Phone Fax:
Client ID Sample Type Sample Location
Agent: Address City
State Zip Phone Fax
Job Control No * § Sampia I0r *Sariz! No *Date (midly)
Soil or Mix Skze of area 8q ft. Acres”

Soil Depth
{inches)

bretp:/fererer 2. ctabr baerzn edo/tpsyresearch extengran/mscil/soilsamyle htm 172009
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Rx for Sotls and Crops Page 4of §

observatons NRCS Diagnosts only
ASCS

Complete information will provide you with the best possible
recommendation Fertiizer and Eme requiroments vary with solla and
aops; thenefore, the soil"s apparent density, namely heavy (most Hawaifs
soils), ight (volcanic ash-derived solls on the Big Istand) or A'a land
{imegutar pieces of lava), crop to be grown and erop praviously grown are
among the most important items of information needed to make oorect
recommendations,

Mow are soll samples tested?

The ADSC provides afl residents of Hawall with a reasonably priced soil
and plant tissup tasting senvice Routine analyses of solls include
acidityralkalinily (pH), extractable phosphorus (P), potassium (K), calclum
(Ca).andmag:mmm(Mg) 8a0ll arganic carbon {organic matter), total
nirogen, extractabio mummmw).nam(s)mmmcmm
{eg., zinc, manganese, copper) ae measured on request Dataled
dmfpﬁomdﬂnanlyﬁdmaﬁnesmmmﬂnsw&mﬂr
Manual, 1996, mmwmwwmrmwmmm
Human Resources, University of Hawail

8l results and rtilizer mendations

Within two to three weeks after you submi your sampies to the ADSC,
you should recelve the test results for your soll along with fertilizer
recommendations for your gardan or fiaid The rasults should include at
teastpH and lgvels of P K, Ca and Mg in ppm (or mg per kg) A brig!
interpretation of these levels Is also provided as eitiver, very low, low,
suffieient, high very high, or extremaly high An axampia of the torm for
umm;ytwmmmmm:sbmmmwmm
Figure

Figure 3. ANALYTICAL RESULTS AND FERTILIZER
RECOMMENDATIONS PROVIDED BY THE ADSC

*Sof L2b No Jintespretation | |Piant LabNo | interpretation
Soil pH | Nitrogen (%N)

hritp:/ferare2_ctabr havran edu/tpss'research extentron/rxeail/seilsampie htm 91772009
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Rx for Soils and Crops Page 5 of 6

bttp /fororer.ctahr hawan edn/tpas/resesich_extension/rxacil/soilsample. him 1772009
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Rx for Soibs and Crops Page 6of§

M——n—-——-— —
Note The interpretations are based on the Fact Sheet No 3 "Adegquate
Nulrient Levels in Sails and Plants in Hawai®

Oid the recommendation help? To help improve fisture recommendations,
pleaso answer the following questions, photocopy this form and retumn it to
above address (ADSC)

1 Ddyouneodto moddythe
recommendations? If 50, how?

2. Did your plants improve? Please give unit area yteld before and
after the recormmendation was appbed

Afthough thase resufls and interpretations are essential to making fertitizar
recommendations, they may not be very hetpful to you. Thaf's why we
also provide fertilizer recommendations for your garden or field as shown
in the lower hatf of Figure 3 These inciude amoumnts of Ims (in efther
baf1000 sq nammmxmummmmmm
example, 21-0-0, 21-0-32, 10-30-10), and s amount and cost.

At the bottom of the form, we ask you to give us some feedback in terms
of how your crop performed as a resufi of our fertilizer recommendations
Such information would atiow us to fine-tune our recommendations so that
we can better serve you in the future -

We hope that with this information you can vy
make your gasden or field more productive

as well as help protact the quality of our

environment.

tp./fererwr2 ctabr havriy edu/ipsy'research_extentronyixacil/sodlsample hitm 91772009
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APPENDIX E: FIBER NETTING LOG
(Green, SedimentSTOP, 2008)

STOP Sediment
in its tracks with

SedimentSTOP®

NIGDEDAADARLF Fradan Svnn

Banslaciersd by HOATH AMEAICAN GREEN
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SEDIMENT
CONTROL
the Versatile SOLUTION

North American Greenk SedimentSTOP® Biodegradsble .

Rltrstion System is & temyporery sediment filtration device f:i‘:":'ie“:;s::: ::n‘:::v
that provides highly effective sediment control for » wide in applications that
mege of pplicsdons. incluade:

Forest Fire Rehabilitetion

Bicengineering Projects
Active Jobsites —
Commercial/New Home
Construction
Ski Stopes
Highway Construction
Industrial Sites
Pipalina Revegatation
Steep Siopes
Wet Aroas
SedimentSTOP consists of a 70% stoww / 30% coconut fber . .
myirbe reinforced with a 100% biodegradeble necring that i Edging/Pecimeter Control
rolled fromedge to edge oo czeame a seamless emporary, water
permeable three-dimmensiona] e dimert Altration s tructure
A Best Management Practice that reduces soil loss caused by
stormwater runcdff, Sediment STOP traps soil particles while
allowing warer to pass through, protecting waterways
sidewalls and roads from sediment accumulation.
SedimentSTOP sssists enginee m, specifie s and
contractors in complying with meny NPDES Fhage I1
rules and other environmental regulations.
VERSATILE
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the SedimentSTOP*

Sedime ntSTOP dramatically reduces surface sheet erosion,
and offers significantly greater filtration capabiliries and
sediment mtention than wettles, straw bales or silt fences.
And unlike wattles, whick use a single nettingon the
cutside to encapsulate the fiber fill, SedimentSTOP utilizes
multiple layers of netting to eliminate the possibility of
failure if the outer netting is ever damaged.

tSTOP Wa
SedimentSTOP is mom posons Watthes coente g dere-ike
then 2 wattle, ellowing i to structure that causes water to
perform m & buffer axip that back up and fiow over the top,
slovs weter and Shtery msulting in potentially severe
sedimers. n the event that erosion on the down slope side
water does flow over the top, of the wartle,
SedimentSTOP has an attached
Splash Apron, which mduces
rill formatinn and pomnriat
down dope ermion.

-

ADVANTAGE

SecimentSTOF was pit 1n the test against siraw
wattias in resaarch moently coructed at Uah
State Univeruty's Watnr Aspearch Facility.

Three D4t eng plots of sandy loam toil were
sot6ta 2l gracient. SedimantSTOP mlly with a
Birch dismear were placed a1 the mid-point and
2 ft {rom the bottom of ona pot, straw wattles af
the sama diametar were similerty plecad on @
sscond plot, and ona plot was Ieft unprotected as
the contrd  Sediment runoff was than collected
and measured &s nach plat wan axposed 10 4
inches of raintal) oves 8 ore-hour pasiod.

The eodment control effectivenass of
SactmentSTOP veraus the wattes was
sgrificant. Whis 3155 the. of mdimert was
oallectad from the pint with straw watils, only
416 Ibs. of sedimant was cofiacted from the plot
protected by SedimantSTOP Campared to the
bare snil contral plot, the siraw wattiss wees
only 85% eiactive, while the SedmentSTOP was
indepandartly prowen 1o be B6R% afiective &t
redheing zadiment ol

EFFECTIVE
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Biofriendly

SedimentSTOP is an environmennlly friendly,
100% biodegradable product. It can be
incorpersted with a veriety of planting
techniques such as: live planting, live staking
and seed incorpomtion. The leno woven net
enables its jute strands to move independently
of each other, allowing the net epenings to
expand =3 necessary. This flexibility, combined
with the 100% bicde gradahility, minimizes the
risk of soride nral wildlife entraspment.

Becsuse it leaves absolueely no synthetic

msidues on site, SedimentSTOP is ideal for use
in bloengineering projects, wetland mitigstion,
riparisn area protection, shaded aress, stream
bank mstorations and environmentllysensitive
wress whe e synthwetic-netted products may pose
8 threat to wildlife. By eliminating the need to
mtwn to the jobsite to remove the sediment
control structure, SedimentSTOPsaves you time,
money and potential headaches

SEDIMENT
CONTROL

NATURAL
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SedimentSTOP'is

SedimentSTOP is easy  install, and feetures 8 two to three
yeor funcrional lifespan. The structurslly sound net-
reinforced leyers prevent failures - even if the outer netting
wrap is damaeged during or after installation.

SedimentSTOP is easily fleld fabricated for greater
flexibility to specific site requirements. [t is extre mely
flexible and readily c onforms to the ground sirface,
minimizing undercutting Longer, so-foot finished roll
length reduces the number of overlaps, and its lenowoven
nanrs] jute pet allows easier contowring to the soil. The
short, lightweight packeged rolls sre esily transported over
difficult terrein and to mmote srems.

Finished roll diameter can also be incressed, if necessary, by
simply adding other organic materials such &5 grass
clippings, pine needles, s traw, or leaves

S10PE GRADIENT
AL SPACING
This itustrztion provides gensnl gudelines t sy n the design, retribéion od
ing of SedimatSTOP Theee guidals y raqure morkhicetion due 1o weiietion

ol type, rzintall istensity or duration, el amgors of runal affecing the Hplication
sitn. As dops gradont increase s, the spoding hetween the SedmortSTOP wnueres
should decremse: Far mample, ona slepe with wgrodort af Bt -4 44¥] the
BodimentSTDP wirurtires sheoid be invtaited 25 Foet spart Howset on e skopa wit &
gradient of 21 - 1:1 ha spuong should be mdaed o 0 et

EASY TO
INSTALL

HEAE'S NOW T 13 OONE:
Emp?
Big @ 3" deep % 8" withk anther trench alng the mntow
&1 the skope or across B s
Smp2
Praitinn the SedmoniSTOPS pack aged rol) patprendind
12 the trerch s the doubl d pertion tivera 2
axhor rench and exterds thwislips e feot beyond
the orcher wench [This fomt the Splach Apronf |
Unm¥ to cover the rendh
Sip i
Srecive SedimentSTAP materal into the anchar trendt
with e ow of staples, d hen score the doweshope
e of the Splwsh Apron with arcther row of steples
T wpmnt.
Sinp 4
el 4= remmaining SadmenSTOP mnerial fom tha
pskops axige o the andhor trench, OF & hicker mi
nasded, simply s amaric mierias athw the procct
widh prier o miling |
Sup §
Onm t pchirt hes been mwlled up, s it 1o the mi
sufmon ismp woaden stztes 3’ on aemer.
WOKE Pin comglo frsibomy el 48 e ke

L pciey

MACKEED A0LLE
Wiith D &E4Im|
Logth  S000 (V52 mi
Waght 5.0 by [2950kg )+ 10%
Mariz  70% Stmw Fber

125 inpAd'  B86 kg/mi|

0% Ceaariit Rber

U055 lmjd® 26 kg
Ertiom Merting = Jatw woven jute nst
Splash Agron Top Net 2,00 %t [sho woven jutn ret

FIMSHED INSTALLED STHUCTLRE
Diometzy  Approwimotely 8100 i (0.22 m|
logth S0 lnewrfern G2 m)
Dawnthitt Sptash Apven Length -1.00 # (2 omd

EASY
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If you are thinking about
using wattles, you need
to STOP and consider

the advantages of using

SedimentSTOP.

SedimemtSTOP Benefits Compari n Chant

SedimestSTOR  Straw Watte  Sift Fonos

When yon compare Complatnly Hindegradabla (3]
the benefits of using Radusen Rill Formation YES
SedimentSTO P Comtomizmble Dineatar Yis
ageinst other Allsws Watse Filintion YEs
sediment Sleration ShnKow Ascher Trosek 4]
methods, youll see o Spevin Equipmant Banded YEs
that there really is no Linde 5o ne Biak of Wildlifa Entragmvet
comparison. Sesmion Jeints YES
o Removel Asquired
Usad s Slopas >2:0 YES
Mxhighe Lagers of Hotting YES
Costomimble Lasgths s
Esossmical Busiles tv §5  ng vis

G S

BIOBEGRADARLE Flrstiyn Sywinrm
Wasufssturad by RBATH AMERICAN GREED

SadimantSTOP is aconomical, dalivers
exceptional parformance, and is aasily
installad. Cantact North Amarican Graan

today for even mona rgesons to stop using
wattles and start uging SedimentSTOP

158 I(!‘I)-I ?Zggg}’ Rty

www. Sediment .com ——

Akm

B0 Hi 41 North
m @ mm&zmmxsu.n
B00-T72-X40 | 8128818632 | www.sageen.com

SO0 Nath Armrinam Aaan
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APPENDIX F: HYDROMULCH
(Green, Hydra MatriCx SEries, 2008)

DRA!‘
ATRI

SERIES

High-Performance Hydraulic Erosion Control Products

HYDRACX?Z

Extreme Slope Matrix™
e ———— e —————y————

HYDRACM

Steep Slope Matrix™

v

. u Devdoped w1 wropi dtion with Cotton i arporoted and the USDA

O 100 bocth Ame ks Gratn
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HydraMatriCx™ Series

High-Performance Hydraulic Erosion Control Products

HydraMawiCx™ Scries high performance hydraulic eroston control products are made with
u propricrary blend of straw, rechaimed cotron plant material, tackifiers, and polymers,

This exciting line of produces from North Aroencan Green was developed in cooperation
with Cotron Incorporated and the U S. Department of Agriculture,

Consider the benefits of
HydraMateiCx Series products:
+ Cont-effective application
* Low water-to-mmich ratio
+ One-step application of 1eed, fervilizes,
and muich
* No syntheric fibery
« Pleasing, decp-green color

In rany dope-protection applicancas,

HydreMztriCx products can replace '
temporary erocion control blankets. ST

I
HydraCXF* Extreme Slope Motda™ is o high-performance hydraulic
mulch designed especially for steep tosevere slopes, 2110 11

CM

HydmCM™ Steep Sope Motrix™ & a high-performance hydraadic ondch
designed especially for mediumdength, moderate to steep slopes, 4:110 34
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HydnbienCa® Graus HighPyrin nis B o s Ensa Cosmel Pudae
T

HydraCX2 Proven Performance

The poronty, absorbency, and proprictary blend of tackifiers and polymen of HydraCX? deliver
exceptional erovion contrel and fom vegetatson establishmen.

San Diego State University Slope Testing

Cover Factor ASTM D 6459 Q.002*
{4, o Ginch o /eas e, 20-mimte-duroton cvmts}

Percant Eff ectiveness ASTM D 6459° 99 8%"
Vegetation EstabEshment ECTC TestMethod #4 500%

Hadifind AGTTH D i45P {Ssumdud Tort Machod far Denassinarsss, uf Facwicn Cantral Elmts (PCB) Fiaformencs in Prow oany lkiepes from
Rsiafill. Baducyd Froion) comdacomd by 1ha Scil Erveica Resaxrch, Labarmrey (FERL) 2 510 DSagw Sete Uliversity in Diecmmber 3007 Toer bod usilizad
by SEEL memmize 2 2 Son. Tasgwe spplicaciom exts waz 3,500 pownds por scze

To push HydraCX? to ety parformance axaremes, one of the test beds eeeived nn extended rain event:

Extended Extended
Slope  Ramfoll Duration intensity Duration

3HW 2.4.and6inchesperhour 20minutes 6Gmchesperhour 60 mimstes

Thus extended ruin event totaled 10 inches of rain over a two-bour time period (an sverage of §
wchos of rain per hour) The data fram this event showed that HydraCX? an reduce ediment
loss by ma much a8 99 7% compared to a noa-protected plot.

nvironmental Slope Testing

ASTM D64A59
Covar Factor  Rainfal Duration Percent Effectivencys
0.004 2.4,and Ginches perhour 20 minutes 996%

Tlinsing prorsat 5 ASTM IV 645 Clesobeed Tt Mithod) Sor Dvamcmmimmticn of Enasies €t Ehenbes [ECH] Pacfarrono in Proascring Hilkoper o
Rl Indocad Fereion) was cmduzad by THLEsvirmzmmed, bue. T s s twe plots co m BTV o gradiont with an spplooion ae of 400 parods
o e The ks red waey 0 fout wich by 41 Gt Loy, Raindbog siome verloe! 4a « fciian o evinkel imtemaity, Wiesl yposels vy scmimmsinad babovw ) miles par
oy Roin 1 bightt war o ncimimmann of 15 furr. Lot of sher ploss vunioind ma sraragn reinfull of 27 fndopn por Toows, 4 75 inchoe purhumay naad 605 lnvdm v I fur
0 amipmrin duurssiera Ths avaragy sndimons bues Far bords plam was Jowe thuss I posssels sl HydeoO" e dhstapminadd 10 by P9 ol mine, wikh o C tnr o 0004

HydraMatriCx Series produrcts achicve mazimum performancs once the marrse hay dned.

J
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1 1 Mgl Mari” Baris Mgl Foct nasvass Sy trsals 58 s Can wad Sredian.

Cost-Effective Application e
« One-step spplication :
* Low warer-to-rmich ratio B .
+ Ready wo sgitate lostantly
* Uses cocrvenient, 1prey-on uchndm
* Basy to clesnnp

Low Water-to-Mulch Ratio
HydraCX? and HydrsCM require 8 mericoum of caly 100 gallors of water per 50 pounds of

mulch. Water-to-mulch ratio b importmnt when you contider the costo of water and the time,
labex, and fuel consumption for Tips to and from the water sousce

¢

One-Step Application

HydraMatriCx products can beapplied in oos sep togetber with sacd and fertilizer. Contractors
will sppreciats che coavealence and the qu.uaywkludh‘ and cao-step application of
HydraMamiCx products,

No Synthetic Fibers

HydraCX? and HydraCM ¢ontain no synthetic fbers.

In muiriple tewielty stadics conducted sccording to EPA-§21-R-02-123 Methods for Mearring
Acuto Tauklty of Effucats, the Cesiodsphnia dubis, Daphoia mag o, a0d Pincptales prometas
teate of HydesCX? detocted no significant taddry in acry of the tests, and control perfosrrance
criteria were met.

In additen, HypdreCX? contains beneficial nitrogen, phosphorous, and potassinm, rutrients
thas sro important for plant growth,
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Grows Grass Fast
Hy&-I:X' b md- o '-n-ndns oy g I aarralas _.L‘*W- :
mokture snd promotes seed-to-soll coatact and gerralnation, quiddy pramoring vegettion. :
HydraCX? has been testrd acceeding o ASTM 7320, Determination of Rolled Erodon Casteal
Predocts (RECY) Abllicy w Encournge Sced Gaminstion end Plert Growth Under Beoch-Scale

Condirlens. The remylw concduded thut the ags plact height was lmproved by 35 pemens 1o
comparion to the condol plot. In addition, vegetation estebiidhmens was Incressedd by S00 percent.

Compost Analysis of HydraCX? Extreme Slope Matrix

e WOrybuih  HWHBmA  Ba/i000uh.  Bu/ouyd  Ibusien

twsgal a3

{basou ft. 624 624 685

Totel Sollds (¥5) f T

Moliture i 1338 I

Total Nitroges ( TKM) 153 138 41 232 2140

Avallubd ¢ NXragen a5 a4y 293 (X1 .40

Asmmonia Ntrogen .04 00% [ 5 ] 003% 0.50

Awaliabls Arvewenia 0.0 o0z (5] aos 0.40

Oag iz N2 ragan 158 14 136 226 %30

Avoilobie Orpanic N 0.52 s 2 ate .00

#hasphve rous{#) Q.20 an 106 [T 340
Phowheta P25) a8 ) 150 %) aoo

Fotassiumn({K) __am % 1342 4 433209

Patankh {ICH0) 2.9 15 LA 424 $1.80

Cadmn(Ca) Q50 Q43 i) ar 148

Corbor Hitragen Ratle )

L T N S S W ) S S ST Sy | i

Uniike same wood-based mxlches thnt may have carbon-to-nivogm (CIN) rarics of more thap
300:1, HypdrwCX? has & curben-to-nkrogon ratle that ls typieally lesw than 40:1. Hydr €20
requires less pitrogen from the soill for decomposition, lesving more of thar nutrient rvaRable

for plant growth.

HydraCX*Content HydroCM Content

$3% 3% Mechanivally p dstrow 1% 23% WOMEMIM

a3t  Mechankally praceme distion 159 Medrankolly or scassed oitan
s and byposdicts then o bypradurt

Vo 1% Pragrirtory Inplracolaidal tadkitery oM« :rh. bpdrocalinldel takif
ek ictivestprs i -nh"-n - .t

29|Page
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1. INTRODUCTION

1.1 PURPOSE

This Makakilo Quarry Engineering Report, dated April 2007 and amended May 2008
(the "April 2007 Report"), is prepared to assist Grace Pacific Corporation in its application

for a modification to use permits 72/CUP-15 and 73/SUP-147, to allow the relocation and
continuation of quarrying activities at Pu‘u Makakilo (the "Application").

The original Makakilo Quarry Engineering Report was approved by the City and
County of Honolulu Department of Planning and Permitting on October 19, 1998 (the "1998
Report"). The 1998 Report was prepared to satisfy Condition no. 2 of City Council resolution
95. An amendment was made to the 1998 Report in March of 2004 (the "2004 Report™). The
2004 Report dealt largely with the retention of run-off within the property, visual mitigation
and landscaping.

While this report is written to be a free-standing document, a review of the 1998
Report and the 2004 Report is of value in understanding the current operations. These reports
are included as Exhibit J of the Application,

1.2 SITE DESCRIPTION

The James Campbell Company owns the land under the Makakilo Quarry (Tax Map
Key 9-2-3:82), and licenses it to Grace Pacific Corporation for quarry operations. The license
agreement expires in the year 2017. Subject to the approval of the Application, Grace Pacific
has negotiated with Campbell for an extension of the license to 2032.

The quarry is situated on the slopes of Pu‘u Makakilo. The west bound lanes of the
H-1 Freeway front the southeast side of the property. The area makai of the H-1 Freeway is
used as a processing site for quarry, but its operations are not included in this report.

Pu‘u Makakilo Inc., a subsidiary of Grace Pacific Corporation, owns the property
surrounding the existing quarry. The land is characterized as dry-range land with poer, scrub-
type vegetation on greater than 10 percent slopes.

2. GRADING PLAN
2.1 GRADING

The attached grading plan (Figure 4, Appendix B) shows the proposed final grades
prior to reclamation of the quarry in the year 2032. The plan maximizes the excavation of the
known basalt reserve while minimizing visual and environmental impacts to the surrounding
community.

The southeast boundary of the quarry, which consists of undisturbed ridges and
gullies, parallels the H-1 freeway. This area serves as a buffer and will remain undisturbed,
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providing a noise and visual barrier from the freeway. The quarry sides and mauka face will
utilize slopes averaging flatter than 1.5 (horizontal) to 1 (vertical) and undulating faces to
minimize the appearance of a man-made landform. The existing quarry floor will gently
slope from the back and sides to the front at approximately a 2% grade. The floor of the
proposed mauka quarry area will be steeper, at 15% to 25%, matching the gradients of the
existing Pu’u formation.

Restoration grading recommendations prepared by a geotechnical engincer are
attached as Appendix A. Several key methods are recommended to provide an adequate
foundation for access roads, residential and light loaded commercial development. Excess
stockpile material, 1 inch minus, may be used for landscape restoration provided the material
contains or is amended with proper portions of organics, sand and silts.

The proposed relocation of the quarry extends up the Pu’u from existing lower
elevations between 500 feet to 550 feet to an upper elevation of 700 feet. An access road
running across the 350 foot elevation of Parcel 82 will be constructed to allow vehicle access
from the southwest portion of the 312 acre parcel (TMK 9-2-3-74} to the northeast portion of
the parcel.

As part of this proposal, two drainage basins will be constructed within the lower
active pit for runoff retention. There is only minimal additional run-on arising from this
proposal, representing runoff from the southwestern portion of the berm that is to be
constructed on the northeast boundary. Today, approximately one-half of the runoff in the
vicinity of the proposed berm finds its way into the Kaloi Gulch watershed.

Two new landforms will be created from the 475 foot to 700 foot elevations in
conjunction with the relocation of quarrying activities. On the southwest boundary, the
ridgeline of the Puu will be cut and graded by up to 50 feet to reduce the visual impact of the
quarrying, as seen from the H-1 freeway on the approach to Kapolei. For the same reason,
Grace Pacific will construct a ridge-like berm extending from the northeastern ridge of the
Puu. This berm will range in height from 15 feet to 100 feet above the existing ground. The
berm will be constructed with flatter than 2:1 horizontal to vertical slopes. In addition, the
bow] of the Puu, in the 700 foot to 800 foot elevation, will be restored to its pre-golf, gullied
appearance.

The quarry sides and mauka face will consist of slopes of averaging greater than a 1.5
to 1 horizontal to vertical proportion to reach the desired depths of approximately 200 feet
below the existing ground surface. Quarrying to such slopes arguably leaves good material in
the ground, but success in achieving visual mitigation in the land forming and revegetation
processes is deemed a greater benefit. Over-excavation on the quarry floor will be necessary
in some areas to follow rock deposits. Such over-excavation will be filled and compacted to
achieve the desired final grades. See Figures 4, 5a and 5b of Appendix B for a detailed look
at the slopes along the sides and mauka face of the proposed quarry area.

2.2 ALTERNATIVE FLOOR RECLAMATION
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If post-closure development plans deem it desirable, the quarry can be indirectly
reclaimed to increase infiltration. After the quarry has been shaped to match the grading plan,
the pit floor can be regraded to produce a rough, irregular surface. This method will increase
water infiltration and slow erosion by keying the replaced soil into the substrate. This can be
achieved by either blasting or ripping the pit floor. Since this quarry is hard rock quarry,
blasting is the appropriate method to fracture the pit floor so that water can drain slowly and
roots can penetrate. A good technique is to blast an extra 10 feet during the last production
round and leave some of the fractured material in place.

2.3 BENCH RECLAMATION

Under the May 2008 Revised Grading Plan several areas of the existing quarry will
be left with traditional 25 foot wide benches and 50 foot high faces. In these cases, the
benches will be sloped toward the high wall to help trap moisture and soil. Topsoil will be
placed on the benches and planted. Other methods may be used to break up the linear
features including performing post-production blasting to form staggered benches. Strategic
blasting can create chutes, spurs, and rough vertical cliff faces can be created. The desired
effect depends on the rock type, structural geology, and blasting agent from a choice of blast
patterns, delays, and stemming depths. The appropriate methods will be chosen only when
final quarry grades are achieved and rock faces can be evaluated. Appendix E presents the
current revegetation plan for screening and restoration of the quarry.

3. DRAINAGE PLAN
3.1 DRAINAGE PLAN
3.1.1 METHOD

The intent of the Makakilo Quarry drainage plan is to reduce the amount of
stormwater run-on and minimize the impacts of run-off on the quarry as well as downstream.
Elements of the drainage plan are detailed in Appendix C.

The method used in this report to calculate required storage uses the total rainfall
depth from the design storm. This number is multiplied by the drainage area to vield the total
required storage. See Appendices C-1 through C-4 for rainfall storage calculations.

The depth of recorded rainfall for a 100-year storm with a 24-hour duration was
cxtracted from the State Hawaii Department of Land and Natural Resources, Division of
Water Land Development, “Rainfall Frequency Study for Oahu, Report R-73”, 1984. The
applicable page from this reference is included in Appendix B, as figure 1.

3.1.2 EXISTING DRAINAGE

The existing upper quarry covers 94 acres of the Makakilo Pu‘u. The slopes of Pu'u
Makakilo generate approximately 148 acres of rainfall into the existing quarry area. Figure 2
of Appendix B shows the extent of the existing drainage area.
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Twoe existing drainage basins located near the bottom elevation of the quarry create
the necessary storage capacity for a design 100-year 24-hour storm. They are DB#1 and
DB#2. The required storage was calculated to be 151.9 ac-ft. See Appendix C-1 for required
storage calculations. The volume capacity of the three drain basins is 175 ac-ft.

3.1.3 QUARRY DRAINAGE WITH RELOCATION OF QUARRY

The relocated quarry extends mauka within the northeast and southwest trending
ridges of Pu‘u Makakilo. See Figure 4 of Appendix B for the proposed relocation of
quarrying activities. The total proposed area plus the offsite area contribution totals 170.0
acres. This includes the rainfall from the southwestern face of the new berm. See Figure 3 of
Appendix B for the developed drainage arising from the proposed relocation of the quarry.
On-site storage capacity of 174.3 ac-ft is needed for the increased runoff surface. Free board
at this rainfall capacity will be 2 feet. See Appendix C-2 for calculations.

The limit of grading runs along the outer ridge of the Pu‘u on the southwest side of
the quarry. Runoff generated outside the limit of grade will fall away naturally from the
qguarry. On the northeast, a new berm will be constructed. As a result, no measures arc
necessary to divert offsite runoff from the northeast and southwest limits of the relocated
quarry. Subsequently, run-on generated from the northwestern edge of the relocated quarry
will be handled by the three drainage basins.

The flow off of the northeastemn berm face is 18.33 cfs and will continue to flow
along the existing flow pattemns.

3.1.4 CONCLUSION

The intent of the Makakilo quarry drainage plan is to reduce the amount of storm
water entering the site and fully retain all the storm water runoff within the upper quarry.

The two existing basins (DB#1 and DB#2) with capacity of 175 ac-ft sufficiently
store the 174.3 ac-ft (100-yr storm) of required by the expansion. A 100-yr storm at 174.3 ac-
ft of rainfall will reach hydrological water levels of 253 ft. The surrounding berm height at
the 96” culvert is at elevation 255 ft. This results in 2” of freeboard. The existing slopes along
the southwestern edge of the quarry will convey runoff away along its natural existing flow
pattern preventing offsite runoff from entering the site.

The berm on the northeastern edge of the proposed quarry will serve as an offsite runoff
diversion. The southwestern face of the berm will produce approximately 18.33 cfs of runoff
and will follow existing flow patterns. The existing area (under the site of the proposed berm)
generates approximately 18.33 cfs, therefore there is no net increase in runoff generated by
the construction of the berm. The direction of flow of this 18.33 cfs of runoff will continue
along the same direction as the existing flows.
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Overall, no additional flows will be added to outside drainage patterns. Runoff will be
contained within the quarry limits. The quarry relocation project will have no adverse impact
on adjacent properties or existing downstream drainage systems.

3.2. EROSION CONTROL PLAN

Minimizing or eliminating water-quality problems by mechanical or operational
means is generally described as a best management practice (BMP). BMPs can be classified
as either short- or Jong-term with considerable overlap existing between the two. Also,
erosion controls at a site will likely change over time as the configuration of the site changes.
The best strategy for stormwater control is to divert stormwater around the quarry and into an
existing drainage. However, in the absence of such diversion, once stormwater has entered a
quarry, a very effective control technique during ongoing operations is to develop numerous
sumps or low areas to disperse stormwater. These low areas collect sediments and allow
stormwater to infiltrate into the ground.

The runoff created within the Makakilo quarry expansion will be retained, therefore
no soil foss is expected within the quarry expansion.

Proper erosion control measures will be implemented during the construction of the
new berm. The northeastern face of the berm measures to be approximately 5.7 acres. Flow
generated during a 10-year storm for this area would be 18.33 cfs.

Silt fences will be installed along the toe of the berm slope down stream of drainage
pattern flow. Geotextile fabrics will be installed along the berm slopes, in order to stabilize
the bare slopes while the grassing is being established. Other methods include mulching,
straw bales, silt fences, jute matting, and plastic coverings. Mulching, matting, and plastic
covering are good methods to reduce rain drop erosion especially on slopes; while straw
bales and silt fences are designed to prevent fully or rill erosion of long overland areas such
as swales.

The quarry is exempted from complying with the City and County of Honolulu, Soil
Erosion Standards and Guidelines, November 1975. (Chapter 23. Grading, Soil Erosion and
Sediment Control). However, Grace Pacific. will use the guidelines, as appropriate, in its
erosion control activities at the site.

3.3, WATER QUALITY

No discharge is expected from the quarry. The site has been designed to fully contain
runoff for a 100-year storm event.

The newly constructed berm will produce runoff that will flow towards Kaloi Gulch but the
quantity of flow will not be in excess of what was already conveyed in the same area.
Industrial activity will not take place within the berm area.
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4. 2007 REVEGETATION PLAN
4.1 PURPOSE OF THE PLAN

The purpose of the Plan is to address the visual mitigation and revegetation of
the areas affected by the proposed relocated quarry while operating (2007-2032), and
the post-closure revegetation efforts beginning in 2032,

The Plan assumes the final landforms described in the Grading Plan section of this
report. See Figures 4, 5a, 5b, and 6 of Appendix B.

The tools of the Plan are landforms and re-naturalization (or

"revegetation”). The key elements of the Plan are:

1) the use of the existing ridges and man-made berms as effective visual
screens of quarry activities and quarry faces;

2) for quarried faces not able to be screened, minimizing the man-made
appearance of the final contours is preferable from a visual standpoint; and

3) the re-naturalization of man-made berms and quarried faces with drought
tolerant vegetation, mixed and placed to blend with that existing on the Puu, is the
most water-efficient and effective approach to long term landscape management.

The Proposed Use affords an opportunity an opportunity to improve upon several
aspects of the 2004 Revegetation Plan. The existing excavation area is completely screened
from view from the Kapolei Regional Park towards Ko Olina by a ridge on the southwest
boundary. This aspect will be retained. A ridge and berm along the H-1 freeway at the 275
foot elevation screens the close-in views from Farrington Highway in the vicinity of Kapolei
Knolls around to Palehua Road. This aspect will also be retained.

The intermediate and distant views from the Villages of Kapolei and Kalaeloa
(formerly BPNAS) presently are that of a 2,400 foot wide active quarry face with a visible
height of 250 feet (from elevation at 275 feet to 525 feet). The proposed excavation activity
will quarry upslope through this quarry face and leave a bowl-shaped landform 700 feet
further mauka, complementing the existing bowl of the Puu. The exposed face of the bowl
(prior to revegetation) will be 200 feet in height (from elevation at 500 feet to 700 feet). The
top of the Pu‘u is at an elevation of 980 feet. What is presently the quarry face will become
the quarry floor (from elevation at 275 feet to 500 feet), which as a landform, will be readily
revegetated.

The intermediate and distant views from Ewa and Waipahu, while not viewing the
existing active face head-on, will benefit from the move mauka and the bowl-shaped final
landform.

The weak ridge on the northeast boundary of the proposed excavation area will
expose the southwest quarry face on the approach to Kapolei on the H-1 Freeway from Kunia
_Road to the vicinity of the proposed North South Road Interchange. To mitigate this visual
impact, Grace Pacific is proposing to lower the southwest ridgeline by approximately 50 feet
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in elevation and to build a berm on the northeast ridgeline of approximately 75 feet in height.
The net effect of these actions will be to leave no more than 100 feet of the southwest face
unscreened. Further, it is planned to grade the unscreened face with slopes averaging flatter
than 1.5 to 1 (horizontal to vertical slope) to facilitate the revegetation effort.

4.2 GOALS AND OBIECTIVES

Minimize or eliminate the visual recognition of the quarry from off-site
locations. Through the re-establishment of plant material and careful excavation of
exposed rock areas, it is the intent of this Plan to either screen or "visually blend"
wherever possible exposed areas of the site. "Visual blending" is based on the use of
appropriate plant material and grow-in procedures.

Screen the guarry machinery and equipment from public view. Placing the
quarry machinery and equipment on the Quarry floor effectively screens it from the
public view. The quarry floor will be at a 245-foot elevation, which will be at least
70 feet below the quarry rim.

Minimize the long-term use of irrigation water, Although all plant materials
require water for establishment and to survive, this plan recommends a minimum of
water consumption through the use of drought-tolerant species and growth in
procedures that are designed to acclimate plants to dry conditions.

Minimize long-term maintenance in the re-naturalized areas. On the same basis in
which irrigation water use is being minimized, recommendations are geared towards
the long term, low maintenance requirements of the quarry environment. Plant materials
will be selected based on ability to survive with minimal maintenance for the two-
year establishment period. These plants ultimately will naturalize into the existing
vegetation and survive without regular maintenance. See Exhibits 3 of Appendix E for the
Recommended Plant Palette. See Exhibits 4 and 5 of Appendix E for the Revegetation
Matrix and Revegetation Phasing Plan arising from the Proposed Use.

Avoid an "engineered appearance"” to the completed project. In regards to
the arrangement and appearance of the plant materials and rock walls, it is the intent of
this plan to convey the importance of using irregular forms wherever possible. No
straight row plantings will occur anywhere within the site or at the site boundary,
including the benches. Clusters of plant materials and benches of varying shapes,
orientation and dimension will be used to create a more natural appearance.

Quickly establish a re-naturalized appearance. Plant materials that are
currently surviving on the site without irrigation provide a guide to those plants that
will survive in the hot, windy and dry climate of the site and should be considered
for use. Plant materials with a fast growth rate and hardy nature will be used so that
screening and slope stabilization can occur as quickly and effectively as possible. Plant
materials that have strong colors and textures and would not visually blend in with the
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naturally occurring grasses and lightly textured and colored trees found in neighboring
areas will not be used. See Exhibit 3 of Appendix E for recommended Plant Palette.

Activities will not disturb protected areas of the site. All areas, which are not
intended for quarry development, will be left undisturbed. These areas will serve as
the benchmark and guide for the appearance of the quarry re-naturalized areas when
that work is done. See Exhibit 1 of Appendix E for photos of undisturbed lands on the
surrounding Puu Makakilo slopes.

Minimize costs associated with the re-naturalization efforts. The plan strives to
minimize short and long-term costs associated with the re-naturalization. Seed or
seedlings of many of the plant materials recommended can be propagated directly
on-site and most are considered easy to grow. Many of the plant materials used will
reseed themselves and spread on their own eliminating the potential need for periodic
follow-up plantings. Typically smaller container size trees will be planted because they
more readily adapt to site conditions and because they are available at a relatively
low cost. The irrigation system contemplated for use will require an initial cost and some
on-going costs for maintenance but will lower the potential long-term costs of replanting
during extremely dry periods. Test plots will be used on-site to test varying seed mixes and
maintenance practices to improve the chances of success and to fine tune a cost effective
planting and low maintenance approach.

4.3 SITE OPPORTUNITIES AND CONSTRAINTS
Site opportunities and constraints are summarized below:

Natural ridgelines screen views. The ridge on the Makakilo side of the quarry
completely screens distant, intermediate and close-up views of the quarry from the
Makakilo residential neighborhood (Exhibits 2-1 and 2-2 of Appendix E) to the
Kapolei Regional Park; The ridge on the Waipahu side of the quarry screens intermediate
and close-up views of the quarry face, as seen from the intersection of Farrington Hwy and
the old Palehua Road (Exhibit 2-3 of Appendix E). The western quarry face is visible
from the distant view at the H-1/Kunia intersection (Exhibit 2-4 of Appendix E). The
lowering of the elevation of the southwest ridge and construction of a berm on the
northeast ridge will mitigate the effects of the proposed excavation areca on
this distant view. See Exhibit 2-0 of Appendix E for a map of screening
zones and photograph vantage points.

Berm above H-1 freeway screens views into Upper Quarry, The existing H-1
freeway cut faces and the intervening gullies of Puu Makakilo serve to screen close-up
views of the quarry from the H-1 and Farrington Hwy (Exhibit 2-5 of Appendix E).
The quarry face is visible from intermediate views such as Kapolei Golf Course
(Exhibit 2-6 of Appendix E) and the Villages of Kapolei (Exhibit 2-7 of Appendix E)
and from distant views, such as the Ewa Golf Course (Exhibit 2-8 of Appendix E).
See Exhibit 2-0 of Appendix E for a map of screening zones and photograph
vantage points.
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Puu Makakilo screens views from Upper Makakilo. Puu Makakilo completely
screens views of the quarry from the residents of upper Makakilo (Exhibit 2-9 of
Appendix E).

The variation of colors of the quarry face rock and surrounding natural
vegetation. Distant views of the quarry are indistinct due to moving cloud shadows and the
mottled appearance of the quarry rock and cinder. Much of the existing quarry face rock and
surrounding vegetation has an uneven gray-brown to blue color from a distance. This
unevenness helps to break up the line of the quarry faces and benches.

Color/Texture. During the dry season, the surrounding area vegetation is
brown to yellow in color. During the rainy season, the plants are grayish-green with
occasion splashes of yellow. Textures vary among the vegetation found on site, but
generally smaller, finer textured plants appear to predominate visually rather than broad-
leafed ones. Brightly colored plants, such as Bougainvillea, should be avoided, as they
attract attention, rather than diffuse it.

Types of plants._The plants existing on site have volunteered naturally. These
plants include a wide variety of shrubs, groundcovers, and grasses. None of the
established plants on site receive any permanent irrigation. Therefore, only the hardiest and
drought tolerant plants tend to survive. All proposed plants should be extremely drought-
tolerant, and require minimal water after establishment. See Plant Palette, Exhibit 3 of
Appendix E.

Volunteer/Natives. Many volunteered or native plants are very drought
tolerant and hardy, Many are considered "weeds" in ornamental landscapes, but on this
site they cover the ground and minimize erosion. However, there are a few noxious
weeds and toxic plants that should be eliminated. An example of this is the Tree
Tobacco (Nicotiana glauca), which is poisonous to man and to livestock.

Source of irrigation water. Grace Pacific Corporation has a well at its
Processing Site with an allocation of 168,000 GPD. Water from this well is pumped to
the Upper Quarry and stored in tanks near the primary crusher. Portable water tanks
may be located on the upper benches and supplied by water wagons.

The Revegetation Matrix and Revegetation Phasing Plan (Exhibits 4 and 5 of
Appendix E) assume the availability of approximately .200 mgd of water for all quarry
purposes (Processing Site well plus Board of Water Farrington Hwy meters). Of this
amount, the Revegetation Plan targets .050 mgd or less for revegetation purposes. This
limitation on supply serves as a constraint on the speed by which quarried land and land
graded for visual mitigation purposes may be revegetated.

Climate. Rainfall is historically less than 20 inches per year, and usually
occurs between the months of December and February. Prevailing trade winds are from
the northeast and can be quite strong. Temperatures are very high, with summer
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average highs in the mid to high 90's and winter average highs in the lower 80's. The
average annual humidity ranges from 65% in the summer to 75% in the winter.

Agricultural _soils analysis. Soil tests on quarry benches and the slopes
surrounding the quarry suggest that existing site soils are high in sodium and
magnesium, and low in calcium, phosphorous, iron and zinc. With proper amendments
re-naturalization can occur readily given the soils present on-site. Toxic
concentrations of boron and magnesium have been found in certain areas of the site.
These areas will require the addition of Gypsum to bind the toxic materials in the soil.

4.4 LANDSCAPE DEVELOPMENT PLAN

Quarry Floor. The quarry floor will encompass an area of approximately 107
acres. This arca makes up the lower ground plane or base of the quarry. It is understood
that this base arca of the quarry may be developed in the future, however until the
specific development plan has been determined, the area will be planted with grasses and
ground covers to control dust and erosion. The floor of the quarry with elevations below
300 feet will be hidden from view and will have no visual impact from off-site locations.

Upon removal of Grace Pacific's plant and equipment in 2032, the first priority
will be to establish a natural appearing grass/ground cover mix. The species already
growing on site provide a good indication of species that will tolerate the harsh site
conditions occurring in Makakilo. A carefully selected combination of grass/ground
cover species that are fast growing, drought tolerant and will reseed or otherwise spread
is recommended. Species will be combined to ensure that plants will establish within
all of varying microclimates present on-site. The quarry floor soil materials may also
need to be amended to provide nutrients and drainage. The ultimate planting plan for the
quarry floor will depend upon the final land use determined by the James Campbell
Company and Grace Pacific. For this reason no large landscape materials will be
introduced within the quarry floor area.

Irrigation will be required to establish grasses and ground covers in the quarry
floor area. Rotary impact heads will be used to establish the plantings for a period of
approximately two years. Irrigation lines will be buried in shallow 4" trenches to protect
then from UV and other damage and lengthen the usable life of the system. The
irrigation system will be turned on periodically in times of drought to minimize potential
fire hazards.

Mauka Quairy Faces. The most visible aspect of the quarry at its completion will
be the faces above the 400 foot elevation up to the mauka perimeter. To mitigate the
appearance of these faces, an undulating landform and a slope averaging flatter than 1.5
to 1 but allowing for significant variation will be created to render a more natural
appearance than straight benches and slopes..

Because of the high exposed elevations that will be exposed, it not the intent
of the revegetation plan to screen the entire face with trees but rather to soften the
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exposed surfaces with grasses and shrubs. This treatment will create the illusion that
these faces are naturally formed and aged. The excavation pattern for the quarry will
emphasize the uppermost benches first. It will be very important to complete landscape
work in conjunction with the quarrying process to ensure the landscape installation is
not hindered due to conflicts with mining procedures. Soil and amendments will be
added to the surfaces immediately after completion, as it may be difficult to add any soil
later. Soils used in the work will come from on-site stockpiles where possible. If
imported soils are used, they will be matched with the structure and characteristics of
on-site soils and will be inspected to prevent the introduction of noxious weeds and
insects.

The plant materials used would be fast growing, drought tolerant and self-
spreading varieties. Random placement of tree and shrub groupings will be under
the direction of a Landscape Architect to select appropriate variation and density of
clusters. Clusters of larger plants such as Kiawe and Opiuma will be planted in specific
areas. Large tree or shrub plantings will not be planted along the entire length of
benches to avoid reinforcing unnatural horizontal lines.

Irrigation is required to establish plant material on the faces. It will be
particularly critical that a sturdy system is in place (even though considered of
temporary quality) because of the potential future access problems. A PVC line system
is recommended with lower trajectory and narrower coverage area impact heads due to
the strong prevailing winds. Where adjacent benches occur within 25' of elevation
change of each other, it is possible that one row on the upper bench could irrigate both
levels. This would be determined on a case-by-case analysis in the field. Irrigation
will be implemented for a two-year grow-in period. Irrigation mainlines will be buried
in shallow 4" trenches to protect from UV and lengthen the usable life of the system.
The irrigation system will be turned on periodically in times of drought to minimize
potential fire hazards. As field stock materials will be used on the benches, no drip irrigation
will be required. See Exhibits 4 and 5 of Appendix E for the re-naturalization schedule.

Access Road. From the existing Quarry, the access road skirts the lower edge of
the adjacent Puu Makakilo property, and then turns into Old Palehua Road, crossing
under the H-1 and terminating at Farrington Highway. The visibility of the access road
varies depending on where it is being viewed from and the particular segment of the road
being viewed. Wherever possible undulating re-naturalized berms of 6 feet in height planted
with grasses, groundcovers, trees and shrubs will be maintained to screen the access road
from view. Earth mounds and rock material laid in natural patterns should be used in
certain areas where highest visibility exists. A continuous landscape treatment along the
road is not desirable (such as a row of trees or a long berm) and would serve to draw more
attention to the roadway. A limited number of field stock trees are recommended to soften
the most critical areas immediately. The irrigation system provided will consist of a rotor
head system, which will remain in place for the duration of the use of the access road use to
revitalize plant materials, which are affected, by heavy vehicle use. A temporary drip
irrigation system will be used to establish the field stock materials for an approximate 12-
month period.
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Existing Buffer at H-1, the "Adjacent Area". The portions of the existing Quarry
parcel flanking the quarry, but not used for quarrying, are termed the "Adjacent Area" in
the license agreement with the James Campbell Company. The Adjacent Area for the
most part is untouched and has a natural appearance with kiawe, hauole koa and naturally
occurring grasses. It is the intent of this Plan to maintain this area in its entirety as it
currently exists and to a substantial degree emulate this "look™ as much as possible in the
surrounding areas to be naturalized.
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Application to Amend Special Use Permit File No. 72/SUP-1
Makakilo Quarry - Response to Comments
On behalf of Grace Pacific, we are providing the following items as discussed with Mr. Raymond
Young on June 24 and June 27, 2008:
1) Recap of Recent Submittals. A brief recap of how the content of the recent submittals of
April 21st, May 23rd, June 6th and June 20th differs from the original application.
The Application as accepted as complete on November 9, 2007, contemplated the Honoluly
fO“OWiﬂg: Bangkok
Boulder
¢ New Excavation Area - Use of a total of 48 acres of Parcel 74 for two purposes: active Guam
Heng Kang

quarrying (33 acres) and visual mitigation landscaping (15 acres).
Manila

e Expanded Buffer Zone - Set aside of a total of 393 acres as a buffer zone between ::::;en

active quarrying and the adjacent properties; (Parcel 82, 115 acres and Parcel 74, Singapore
278 acres). Existing buffer zone is 178 acres. Net increase in buffer area = 215 acres.

¢ No Change to Operations on Parcel 82 - Continued use of Parcel 82 for excavation,
hauling and primary crushing; along with continued operation of concrete and asphalt

recycling plant,

e No Change to Operations on Parcel 4 - Continued use of Parcel 4 for finish crushing,
hot-mix asphalt production, ready-mix concrete production, scale house, maintenance
shop and administrative office.

*  Dump Truck Traffic - Parcel 4 = 80-85 round trips daily, accessing Farrington
Highway at the entrance to Parcel 4. Parcels 82 and 74 = 80-85 round trips daily
accessing Farrington Highway at Palehua Road. Upon completion of the North-
South/H-1 Interchange, Parcels 82 and 74 would have direct freeway access.
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¢ Visual Mitigation - Balancing the ridges of the Pu‘u by lowering the Makakilo ridge by
75 feet and constructing a 75-foot-high berm on the Kunia ridge. The quarry "face" on
the Makakilo side would be gently sloped to appear non-man-made, while the mauka
and Kunia quarry faces would be of the traditional bench and vertical face appearance
of a quarry.

e Duration of Operations - The operations on Parcels 4, 82 and 74 would continue for
25 years, or to the year 2032. Thereafter, several years would be necessary for removal
of plant and equipment and the renaturalization of those areas.

Subsequent to November 2007, Grace Pacific's discussions with DPP and Grace Pacific's
residential neighbors focused on the impact to residential neighborhoods from the
operations on Parcel 4 and the visual appearance of the final quarried landform. Grace
Pacific and DPP have agreed that conditions be placed upon the approval of the
Application to give effect to the following:

e New Excavation Area - Use of a total of 65 acres of Parcel 74 for active quarrying
(21 acres of quarry floor, with a large portion of the difference from the 33 original
acres now characterized as mitigation landscaping) and visual mitigation landscaping
(44 acres).

o Expanded Buffer Zone - The area of the proposed buffer zone remains the same, a total
of 393 acres.

e Operations on Parcel 82 - In addition to the continued use of Parcel 82 for excavation,
hauling, primary crushing and aggregate recycling, within three years of approval, the
following operations from Parcel 4 would be set up on Parcel 82: finish crushing,
weekday operation of the hot mix asphalt plant, a maintenance shop for quarry
equipment and an operations field office.

The hours of operation on Parcel 82 will remain the same after the relocation of the
operations presently conducted on Parcel 4. Typically, excavation and crushing occurs
from Monday through Saturday between the hours of 6 a.m. to 3:30 p.m. Blasting typically
occurs four or five times a week between the hours of 8 a.m. and 12 noon. Sales from
Parcel 82 will be limited to the hours of 7 a.m. to 4:30 p.m. Cleanup and maintenance will
be scheduled from 3 p.m. to 6 p.m. Occasional night shift paving jobs will require
incoming hauling (6 p.m. to 1 a.m.) for asphalt pavement rubble.

e Operations on Parcel 4 - Within three years of approval, all operations on Parcel 4

would cease. Both weekday and weekend/night operations of the hot-mix asphalt plant
would shift to Campbell Industrial Park (CIP) for the first three years, and thereafter
this plant would be used for night and weekend work. The weekday operation of the
hot-mix asphalt plant would be re-established in the third year on Parcel 82. The ready-
mix concrete plant and the maintenance shop for construction equipment would move
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to CIP by the end of the third year. Following the shutdown of operations, an estimated

three years would be necessary to dismantle, clean up, grade and establish ground cover
on Parcel 4. It is estimated that Parcel 4 would be returned to the landowner, the James

Campbell Company, by the year 2015.

¢ Operations on Parcel 74 - There is no change in the use of Parcel 74, the excavation of
rock, under the recent submittals.

e Dump Truck Traffic - With the move of operations from Parcel 4 and the North
South/H-1 Interchange being placed in service, within three years of approval, all truck
traffic to and from Parcels 82 and 74 would have direct freeway access at the new
interchange. Farrington Highway would no longer be used for access to any of the
quarry or processing operations.

* Visual Mitigation - The balancing of the ridges of the Pu'u remains central to the visual
mitigation plan. In addition, Grace proposes (1) to renaturalize the "bowl" of the Pu‘u,
an additional six-acre area that the former golf developer had mass graded in
anticipation of becoming a driving range, and (2) to extend the berm on the Kunia side
to the pad of the former golf clubhouse, an additional area of 9 acres.

The most notable change of the recent submittals is the Revised Grading Plan of June 2008,
under which the quarry "face" on all three sides, the Makakilo side, mauka and Kunia,
would be gently sloped and textured to appear non-man-made. The gentler slopes would
also more readily accommodate renaturalization. The quarrying process will change, taking
advantage of highly accurate GPS systems to create the final landform as part of the
excavation process. Under the Revised Grading Plan approximately 1 million cubic yards
of material is not being excavated, when compared to the original application.

2)

* Duration of Operations - The operations on Parcel 4 would continue for three years, to
the year 2011. Thereafter, several years would be necessary for removal of plant and
equipment (approximately one year) and the renaturalization of those areas
(approximately two years).

The operations on Parcels 82 and 74 would continue for 24 years, or to the year 2032.
Thereafter, several years would be necessary for removal of plant and equipment and the
renaturalization of those areas.

Kunia Berm Use and Extension. Clarification on the storage of explosives and the benefits
of extending the berm further mauka.

The berm on the Kunia side, as proposed in the Application accepted November 9, 2007,
extended mauka to the 625-foot elevation. Under the latest proposal, the berm continues up
the ridgeline to the 725-foot elevation. This is done for visual purposes not related to
quarrying; essentially repairing the break in the ridgeline created by the grading cuts for the
placement of the former golf clubhouse.
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Following a similar line of thinking, the current modifications envision creating landforms
in the bow! of the Pu‘u, in the elevations from 700 to 750 feet, mimicking the ridges and
gullies that existed prior to the golf driving range grading done in the early 1990s.

As to the storage of explosives, the berm will not be used to store explosives. The
magazines are being moved from the ridge on the western corner of the existing quarry
(Parcel 82) to the floor on the northern corner for security reasons.

3)  Truck Traffic Routing. The following describes the truck traffic routing to and from the
Quarry Site, Lower Processing Site and Campbell Industrial Park, now, with the North
South/H-1 Interchange under construction, and after the Interchange is completed:

» Upper Quarry to CIP (today and in the future) - The truck route from the Upper Quarry
(Parcel 82) to Campbell Industrial Park (CIP) today and upon completion of the North
South /H-1 Interchange (estimated to be December 2008), will follow Palehua Road to
the interchange, then enter the H-1 westbound, exit H-1 at the Palailai (Exit #1) and
follow Kalaeloa Boulevard south into CIP.

e CIP to Upper Quarry (through December 2008) - The truck route from CIP to the
Upper Quarry today is from Kalaeloa Boulevard onto the H-1 at the Palailai
Interchange, then exiting the H-1 at the Kunia Interchange, turning left onto Kunia
road, then turning left back onto the H-1 heading westbound, getting off at the North
South/H-1 Interchange off ramp to Palehua Road and following Palehua Road to the
quarry.

e CIP to Upper Quarry (after December 2008) - The truck route from CIP to the Upper
Quarry upon completion of the North South /H-1 Interchange will be from Kalaeloa
Boulevard onto the H-1 at the Palailai Interchange, then exiting H-1 at the North
South/H-1 Interchange Kunia Interchange, turning left onto Palehua Road, and
following Palehua Road to the quarry.

¢  Upper Quarry to Lower Processing Site (through December 2008) - The truck route

from the Upper Quarry to the Lower Processing Site (Parcel 4) will be to take Palehua
Road to the North South/H-1 Interchange, enter the H-1 westbound, exit at Makakilo
Drive (Exit #2), turning left onto Makakilo Drive, then turning left onto Farrington
Highway, then turning left into the Lower Processing Site.

o  Upper Quarry to Lower Processing Site (after December 2008) - The truck route from

the Upper Quarry to the Processing Site, upon completion of the North South /H-1
Interchange, will be from Palehua Road through the North South/H-1 Interchange
heading makai to Farrington Highway, right onto Farrington Highway then right again
into the Lower Site. Note that traffic on this route will phase out with the move of
operations from the Lower Site in three years.
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e Lower Quarry to Upper Quarry (through December 2008) The truck route from the
Lower Site to the Upper Quarry today is from Farrington Highway towards Waipahu,
left onto Kunia Road, then left onto H-1 westbound, getting off at the North South/H-1
Interchange exit, onto Palehua Road to the Upper Quarry.

e Lower Quarry to Upper Quarry (after December 2008) - The truck route from the
Lower Site to the Upper Quarry upon completion of the North South /H-1 Interchange,
will be from Farrington Highway towards Waipahu, left onto the new North South road
heading mauka, under the H-1 Freeway, following Palehua Road to the Upper Quarry.
Note that traffic on this route will phase out with the move of operations from the
Lower Site in three years.

e CIP to Lower Processing Site (through December 2008, and after December 2008) -
The truck route from CIP to the Lower Processing Site today is from Kalaeloa
Boulevard, turning right onto Kapolei Parkway, then left onto Kamokila Boulevard,
through Kapolei City, following onto Farrington Highway then left into the Lower Site.
Note that traffic on this route will phase out with the move of operations from the
Lower Site in three years.

4)  Description of the Benefits of the Revised Grading Plan. The Revised Final Grading Plan
dated June 2008 ("Revised Grading Plan") has the following benefits when compared with

the Final Grading Plan included in the Application as accepted in November of 2007
("November 2007 Grading Plan™):

¢ Minimizing man-made appearance of final landform.
e Ensuring structural stability of final landform slopes.
¢ QGreater likelihood of success in renaturalization.

e Allows for increased excavation in certain areas of quarry floor areas without affecting
integrity of final landform.

e Retains early-on landscape grading and renaturalization efforts, given constraint of
available irrigation water. .

5)  Revised Figures, Exhibits. A "Revised Excavation Phasing” plan, Figure 6 in Appendix B
of the Engineering Report, a "Revised Renaturalization Matrix,” Exhibit 4 in Appendix E,
and a "Revised Renaturalization Phasing” Exhibit 5 in Appendix E of the Engineering
Report, are attached, each reflecting changes arising from the Revised Grading Plan of
June 5, 2008.
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6) New Figure of Arcas and Acreages. A new "Designation of Areas and Acreages" as
Figure 7 for Appendix B of the Engineering Report is included to assist in reviewing this

submittal. It is important to emphasize at this point that the acres, volumes and years

depicted in the "Excavation and Landscaping Phasing"” (Figure 6), the Renaturalization
Matrix (Exhibit 4) and Renaturalization Phasing (Exhibit 5) are for illustrative purposes,
and that actual market demand wil] largely drive the actual excavation phasing, While the
initial landscape grading described by Areas 1A and 1B will be take place in the 2009-2012
and 2013-2017 periods due to the availability of irrigation water, thereafter the landscape
grading will follow actual quarry excavation.

7)  Revised Table of Contents. The Engineering Report Table of Contents "Appendices”
page has been updated to reflect the new Figures 5g and 5h included with the June 20th
submittal, and the items described in 5) and 6) above. "Red-line" and "clean” copies are
attached.

Thank you for the opportunity to respond to your comments. Should you have any questions
about the information provided herein, please call me at 521-5361 or Bob Creps at 674-5201.

Very truly yours,

BELT COLLINS HAWAII LTD.

Lee W. Sichter
Principal Planner

LWS:If

Attachments

cc: Bob Creps
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Excavation Plan in 00C 4k ’ards ~ total
| y _ lan e 3 quarry and
i 1 1A 1B 1C 2 | I 4 5 | totals L 1A 1B 2 | 3 4A 4B | totals landscape
year N . i N
2009-2012 |cut 516 716 457 1,688 _[ 750 ] B 750 2,438
fill (386)| (14) (9) (409) (913) _ | _ 1 (913) (1,322)
2013-2017 |cut N _ 2878 | _ 2,878 1 81 611 L 692 3,570
il i | - I} 1 (266, (1) l ] i (266) (266)
2018-2022 |cut ] L e | QOQE' 1 8,09 | ' | 793 793 3,885
2023-2027 |cut N e 3,305 | a 3,305 1 i | 261 560 822 4127
2028-2032 |cut , 1,114 1,114 , 1,243 | 1,243 2,357
1 | 1’0 702 448 | 2,878 | 3,095 ' 3,305 | 1,114 11,669 (163)] (185)| 610 793 261 560 | 1,243 | 3,120 14,790
ion laninA - -] total |
- rr, _ | quarry and
B 1A 1B 1C 2 3 4 5 totals 1A 1B 4 3 3A 4B | 5 totals | | landscape
year -
2009-2012 26.2 16.1 12.9 55.2 42.5 B 42.5 97.7
2013-2017 19.3 19.3 17.1 6.6 23.7 43.0
2018-2022 ] 10.1 10.1 1 3.9 3.9 14.0
2023-2027 B 10.6 10.6 1 18] 29 4.7 15.3
2028-2032 3.9 3.9 10.4 10.4 14.3
262 | 16.1 12.9 21.3 131 146 | 8.9 | 99.1 4251 1741 8.6 6.9 | 1.8 | 29| 154 852 184.3
)aturalization  anin Ac total
R ( - di quarry and
' 1A 1B 1C 2 3 4 5 totals 1A 1B | 2 3 4A | 4B 5 totals landscape
year ]
2009-2012 R ] ] a - 42.5 42.5 42.5
2013-2017 L 262 i 26.2 171 6.6 23.7 | 49.9
2018-2022 ' 181 19.3 | 354 3.9 39 | 39.3
2023-2027 . | B 101 | 10.6 20.7 18 2.9 4.7 25.4
12028-2032 12.9 3.9 16.8 10.4 10.4 27.2
- 262 161 | 129]| 23] 131 | 146 8.9 99.1 425 174 8.6 6.9 1.8 29[ 154] 852 184.3
L _ - _ B — ~ . 4+ 4 4 - I
Renaturaliza Plan in 000’ n: oer di N total
| _ _ ( b] ] quarry and
| 1A 1B 1C 2 3 4 5 | totals 1A 18 2 3 4A 4B 5 totals landscape
year L |
2009-2012 N | | N - L 106 | | ] 1 B e 108 1 106
2013-2017 | 52 B 52 34 13 47 99
2018-2022 _ 32 3, 1 ] 71 8 8 79
2023-2027 i B B _on 21, B 41 - 4 6 9 50
2028-2032 26 8 34 21 21 55
52 32 26 41 23 25 13 198 106 34 15 11 4 6 26 191 389
Note that the acres, volumes, and years depicted in this Exhibit are for illustrative purposes, Exhibit 4

and that actual market dermand will largely drive the actual excavation phasing.

(Revised)
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Grace Pacific LLC EXHIBIT 7

Makakilo Quarry
Beneficial Re-use Plan
November 11, 2013

Prior Re-use Plans

A review of prior re-use plans is helpful in assessing the current plan. The following is a listing of
relevant documents that address the end-use of the upper quarry:

Special Permit SP73-147,
LUC Staff Memo dated March 23, 1973
Area 2 — Rock Quarrying and Allied Operations

“The petitioner states that the area “will have been leveled to a predetermined plan for
residential construction in concert with the City’s detailed land use map” and that site preparation costs
will be nil since all final quarry grades are designed for home and school buildings.

Maps submitted by the petitioner show that the completion of the quarrying operation will
result in a series of 4 benches which are proposed for single family residential use. The lowest bench
abutting the H-1 is proposed for a school and park site. The elevation ranges from about 250 feet at the
lowest level to 365 feet at the uppermost level, with a 30 to 45 feet differences between levels. A 56
foot access road is shown leading to Makakilo City and in the direction of Palehua Road.”

County Recommendation
Condition No. 2
“2. The applicant shall prepare and submit to the Planning Director for his review and approval

a revised grading plan for the quarry area.”
(Notes to County Recommendation)

“Condition #2 was included as a result of the City Planning Director’s concern over the final
configuration of the site after quarrying operations have been completed. He felt that other alternatives
should be considered which would ‘maximize the potential for residential development that would be
consistent with the surrounding natural areas’ In short, it was felt that the concept of a large flat area
near the freeway with narrow, upper benches does not allow for flexibility in residential design.”

City Council Resolution No. 95 approving Conditional Use Permit 72/CUP-15
Condition No. 2
“2. The applicant shall prepare and submit to the Planning Directors for his review and approval

a revised grading plan for the quarry area.”

Approval of Condition No. 2 of Resolution No. 95

Letter dated October 19, 1998, Jan Sullivan, Director of Planning and Permitting to Robert Creps,

Grace Pacific:



“We have reviewed the engineering report and grading plans prepared by Parametrix Inc. dated
July 1998, and determined that they meet Condition 2 of resolution No. 95.

As previously discussed, upon satisfaction of Condition 2, Grace Pacific intended to establish a
landfill operation at the above site. However, we understand that plans have changed and land use
permits to allow the landfill operation will not be forthcoming. Nevertheless, your efforts to comply with
the conditions of Resolution No. 95 are appreciated.”

Parametrix Engineering Report dated July 1998 (excerpts from)

“1.1 Purpose. This Makakilo Quarry Engineering Report is to assist Grace Pacific Corporation
obtain City approval of the final grading plan, as directed by the Conditional Use Permit No. 72/CUP-15
and Resolution No. 95.”

“2.1 Grading. The attached grading plan (Appendix B) shows the final grades prior to
reclamation of the quarry. The plan is to maximize quarry operations within the tract of land and then
restore the land in a manner suitable for residential or commercial development.

The front of the quarry, which consists of retained rock and constructed berms, parallels the H-1
highway. This buffer will remain undisturbed and will provide a noise and sight barrier from the
highway. The quarry sides and back will utilize staggered benches which will help provide a better visual
effect yet maximize quarry operations. The pit floor will generally slope from the back and sides to the
front at an approximately 2 percent grade.

Restoration grading recommendations prepared by a geotechnical engineer are attached as
Appendix A. Several key methods are recommended to provide an adequate foundation for access
roads, residential and lightly loaded commercial development.”

“2.2 Alternate Floor Reclamation If future utilization plans change from residential or

commercial development to a park setting or open space use, the quarry can be indirectly reclaimed to
increase infiltration. After the quarry has been shaped to match the grading plan, the pit floor can be
regarded to provide a rough, irregular surface. This method will increase water infiltration and slow
erosion by keying the replaced soil into the substrate. This can be achieved by either blasting or ripping
the pit floor.”

“2.3 Bench Reclamation Typically, the benches are 24 feet wide by 36 feet high and will be

sloped toward the highwall to help trap moisture and soil. Topsoil will be placed on the benches and
planted. However, since the quarry is located in an arid area, the linear features of the benches will
probably no be obscured by significant vegetation. Therefore, other methods may be necessary to break
up some of the linear features including post-production blasting to form staggered benches. Strategic
blasting can create chutes, spurs, and rough vertical cliff faces can be created. The desired effect
depends on the rock type, structural geology and blasting agent from a choice of blasting patterns,
delays and stemming depths. The appropriate methods will be chosen when final quarry grades are
achieved and rock faces can be evaluated.

The quarry reclamation will use a combination of vegetative benches along with staggered
benches to create a more natural appearance. Appendix E present the current vegetation plan for
screening and restoration of the quarry.”

“4.1 Revegetation Plan — Introduction Successful revegetationof a quarry in an arid area

depends in adequate soil depth, placement and presence of organic matter, proper plant selection;
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appropriate timing of planting; adequate fertilization; and irrigation. Revegetation of the quarry is
important because of the following:

Reduces erosion

Reduces stormwater run-off

Provides habitat

Reduces visual and noise impacts

Increase the value of the property

However, even in the best of conditions, plant growth can not be guaranteed immediately after
mining and it may take several seasons to establish widespread healthy vegetation.”

4.2 Strategies Generally, appropriately selected native plants species cost less, require less
labor, and more readily survive on natural precipitation than no-native plants. In addition, native plants
often out-compete introduced species over time and offer a preferable natural view with the
surroundings. Also, phased or segmented closures are a beneficial method for determining which
species will be successful. Those areas in which plants fail to establish or plants requiring intensive labor,
can be replanted with more appropriate vegetation. This method proves to be cost effective since it is
cheaper to re-establish a segment as opposed to the entire quarry.

Conceptual landscape schemes, recommendations, and specifications prepared by a landscape
architect are attached in Appendix E.”

Belt Collins Engineering Report dated March 2004 (excerpts from)

1.1 Purpose This is an amendment to Makakilo Quarry Conditional Permit No. 72/Cup-
15 Engineering Report prepared by Parametrix, Inc. in July 1998, hereafter referred to as the
"Original Report". The Original Report was approved by the City and County of Honolulu Department of
Planning and Permitting on October 19, 1998.

Section 2, Grading Plan, was revised to incorporate visual mitigation measures to enhance the
natural look of the quarry from offsite locations.

Section 4, Revegetation Plan, is revised to incorporate additional revegetation and visual
mitigation measures. A new Revegetation/Mitigation Plan prepared by Belt Collins Hawaii in August
2003 replaces Appendix E of the Original Report.

2.1 Grading The attached revised grading plan (Appendix B) shows the final grades prior to
reclamation of the quarry in the year 2017. The plan maximizes quarry operations while minimizing the
visual and environmental impacts to the surrounding areas.

Most of the design criteria are from the approved grading plan of Original Report. For instance,
the basin floor is still graded at 2%, the same offsite drainage area enters the quarry, and the same
drainage area is directed around the site. There are, however, some differences. Namely, there are now
three drain basins, instead of the one proposed in the Original Report. These basins were designed such
that storm events up to a 100-year storm intensity will be completely retained within the quarry. A more
detailed explanation of the site drainage is provided in the next section, Drainage Plan.

The following is a description of the grading plan highlighting the similarities and differences
with the original grading plan. The grading plan summary starts with the east side of the property and
continues clockwise around the rim of the basin, and ending with the quarry floor.



2.1.1 East (Makai) Rim The front of the quarry parallels the H-1 Freeway. Screening is presently
provided by a row of banyan trees at the 275-foot elevation. An additional feature proposed with this
grading plan raises the berm to 310 feet to provide a noise and sight barrier from the freeway. The foot
on the east side of the berm ties into the existing 225-foot elevation where there is a gully between the
berm and the H-1 Freeway. This gully discharges runoff into multiple concrete pipe culverts, which
convey storm water under the freeway. The roadway of the H-1 Freeway is between 245 and 250-foot
elevation along the quarry property. The difference of 60 to 65 feet between the roadway elevation and
the raised berm will ensure that any equipment in the quarry will remain unseen.

2.1.2 Southwest Rim The limits of grading shall be restricted to within the hedge/tree row
along the south property line. The existing vegetation is growing on a naturally formed berm and
provides a barrier for unwanted off-site runoff. An exception to this rule is the last 300 feet along the
access road at the SW property comer near the entrance of the proposed storage bunker. This area
already has positive drainage away from the site, so the vegetation is not needed to deflect any runoff.

Adjacent to this tree preservation area will be a 40-foot wide roadway generally graded to a
slope of 12 to 15%. From the edge of the road a 2:1 slope is necessary to maximize success in re-
naturalizing this face, which is presently visible from the approach to Kapolei on the H-1 Freeway. There
will also be two benches at the foot of this 2:1 face; one at elevation 350 and the other at elevation 300.
Each will have a vehicle access road connecting to the 40' road at the southernmost ends.

2.1.3 Northwest (Mauka) Rim The 310-foot long hedge/tree row outside of the northwest
property comer boundary shall also be preserved just as the row on the southwest side was. This
hedgerow is located just uphill of the proposed storage bunker facility and 25' wide access road. The
preservation of this hedge/tree row is essential in diverting off-site runoff.

The 25-foot access road will run along the northwest property line. In the midpoint along the
side it will meander offsite for about 200-linear feet to circumvent a natural channel, which drops
approximately 150 vertical feet into the quarry. The last 500-feet of the access road at the north
property comer shall be sloped away from the quarry and toward the high side at a cross-slope of 5%.

As proposed with the original grading plan, the quarry will utilize staggered benches which will
help provide a better visual effect yet maximize quarry operations. The grading plan shows benches
uniform in height and widths. Actual heights and widths will vary depending upon the material
encountered. Varying dimensions will also minimize the engineered appearance and help create a more
natural-looking hillside.

2.1.4 Northeast Rim The northeast rim will have benches and two access roads. The access
road along the property line should also slope away from the quarry to direct offsite runoff. The lower
access road, which leads to the quarry floor, should also slope toward the higher benches and away
from the center of the quarry. This is provided simply for the additional safety of the vehicles traversing
down the 10% slope. Both of these roads will have a cross slope of 4%.

The existing quarry entrance at Old Cane Haul Road, about midpoint along this side will continue
to be used.

2.1.5 Quarry Floor As per the original grading plan, the pit floor will generally slope from the
back and sides to the front at an approximately 2% grade. For the Quarry Floor, a tolerance of plus or
minus two feet is considered acceptable as long as there is positive drainage toward the retention
basins.

An additional measure proposed with this Amendment is the construction of an energy
dissipation basin. The basin is to be located on the quarry floor at the midpoint of the northwest rim. An
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area 90 feet by 120 feet should be excavated to a depth of 10 feet below the quarry floor. This basin will
reduce the erosive velocities of the incoming offsite runoff.

The lowest area of the quarry floor shall be developed with three drainage basins. The drain
basins will have bottom elevations of 240-feet with 2: 1 side slopes and top of berm elevation of 245
feet. Above the elevation 0f245, the available storage is combined between the three basins. The top of
the berm surrounding the existing 96" culvert shall be at elevation 255-feet.

2.3 Bench Reclamation Typically, the benches are 25 feet wide and 50 feet high with the
horizontal surfaces being flat. To mitigate the engineered appearance of these faces, a series of random
benches of various heights and lengths will created to vary the appearance of the sides of the quarry
providing a more natural appearance than straight benches and slopes. A technique termed "restoration
blasting" will be used to create gullies and talus slopes on the quarry faces. Topsoil will be placed on the
benches and planted.

4.1 Revegetation Plan — Introduction The Revegetation Plan included in Appendix E of the
Original Report was written by Belt Collins and Associates in January 1990. A new
Mitigation/Revegetation Plan prepared by Belt Collins Hawaii in August 2003 is incorporated into this
Amendment.

The improvements of this Plan over its predecessor are:

1) the existing gullies of Puu Makakilo along the H-1 freeway will not be
excavated to the elevation of the freeway, which would expose the quarry
operations to passing traffic;

2) the height of the existing berm along the H-1 Freeway will be increased by 35
feet and be re-naturalized for screening purposes; and

3) the western comer of the quarry will be sculpted with a 2:1 slope above the
350 foot elevation and re-naturalized to enhance the view on the H-1
approach to Kapolei.

The revised Mitigation/Revegetation Plan lists specific measures to:
1) Minimize or eliminate the visual recognition of the quarry from off-site
locations.
2) Screen the quarry machinery and equipment from public view.
3) Minimize (and essentially eliminate) the long-term use of irrigation water.
4) Minimize long-term maintenance in the re-naturalized areas.
5) Avoid an "engineered appearance" to the completed project.
6) Quickly establish a re-naturalized appearance.
7) Protect existing vegetation surrounding the site from quarry activities.
8) Minimize costs associated with the re-naturalization efforts.

4.2 Strategies Generally the revegetation recommendations stated in the Original Report are
still valid and are still included in this Amendment. For example, it is emphasized that native plant
species in the surrounding landscape should be used as they will be more apt to survive in the arid
climate.

For full description of specific recommendations, see Appendix E Mitigation/Revegetation plan
prepared by landscape architects from Belt Collins Hawaii in August 2003.



Grace Pacific LLC
Makakilo Quarry
Beneficial Re-use Plan

Calculation of cubic yards to be excavated to achieve elevations of 2032 Closure Grading Plan, as of September 2013

November 1, 2013

NOVEMBER 1, 2013 UPDATE

AREA AND TOPO DATE COMPARED TO 2032 CUT CUBIC YDS. FILL CUBIC YDS. ACREAGE
LANDSCAPE AREA # 1 A 20130904 609,699 601,606 43.1
LANDSCAPE AREA # 1 B 20130904 51,266 290,060 17.0
LANDSCAPE AREA # 2 20130904 602,398 82 6.5
LANDSCAPE AREA # 3 20130904 695,683 - 3.9
LANDSCAPE AREA # 4 A 20130904 256,635 1 1.8
LANDSCAPE AREA # 4 B 20130904 518,343 - 2.8
LANDSCAPE AREA # 5 20130904 1,176,332 110 10.1
QUARRY AREA # 1 A 20130904 672,201 218,394 25.9
QUARRY AREA # 1 B 20130904 368,319 108 15.9
QUARRY AREA # 1 C 20130904 353,970 12,036 12.8
QUARRY AREA # 2 20130904 2,261,080 - 19.1
QUARRY AREA # 3 20130904 2,663,287 - 9.9
QUARRY AREA # 4 20130904 2,679,915 258 10.5
QUARRY AREA # 5 20130904 886,990 - 3.8
REMAINDER TO ACHIEVE 2032 CLOSURE DESIGN 13,796,117.30 1,122,653.30 183.2




Grace Pacific LLC

Makakilo Quarry

Beneficial Re-use Plan

November 10, 2013

NEW AREAS JULY 06 2008

NEW AREAS SEPTEMBER 4, 2013

VOLUME REMOVED

2008 TO 2013

AREA SQ. FT. ACREAGE CUTCU.YDS | FILLCU.YDs. AREA SQ. FT. | ACREAGE CUT CU. YDS FILL CU. YDS. AREA ACREAGE CUT CU. YDS FILL CU. YDS.
LANDSCAPE# 1A 1,849,900 42.5 750,239 913,248 LANDSCAPE# 1A 1,849,900 43.1 609,699 601,606 LANDSCAPE# 1A 0.6 (140,540) (311,642)
LANDSCAPE# 1B 746,999 17.1 80,961 265,745 LANDSCAPE# 1B 746,999 17.0 51,266 290,060 LANDSCAPE# 1B (0.1) (29,695) 24,315
LANDSCAPE # 2 285,647 . 6.6 610,947 . 512 LANDSCAPE # 2 285,647 . 6.5 602,398 82 LANDSCAPE # 2 (0.1). (8,549) (430)
LANDSCAPE # 3 170,286 3.9 792,495 - LANDSCAPE # 3 170,286 3.9 695,683 - LANDSCAPE # 3 (0.0) (96,812) -
LANDSCAPE#4 A 78,875 1.8 261,278 - LANDSCAPE #4 A 78,875 1.8 256,635 1 LANDSCAPE #4 A (0.0) (4,643) 1
LANDSCAPE # 4 B 126,625 . 2.9 560,402 . - LANDSCAPE # 4 B 126,625 . 2.8 518,343 - LANDSCAPE # 4 B (0.1). (42,059) -
LANDSCAPE # 5 450,984 10.4 1,243,403 - LANDSCAPE # 5 450,984 10.1 1,176,332 110 LANDSCAPE #5 (0.3) (67,071) 110
SUB TOTALS 3,709,317 | 85.2 4,299,725 | 1,179,506 SUB TOTALS 3,709,317 | 85.2 3,910,356 891,859 SUB TOTALS 0.0 | (389,369.1) (287,646.8)
QUARRY #1A 1,139,213 26.2 515,593 385,695 QUARRY #1A 1,139,213 25.9 672,201 218,394 QUARRY #1A (0.3) 156,608 (167,301)
QUARRY #18B 699,578 16.1 715,600 13,509 QUARRY #1B 699,578 15.9 368,319 108 QUARRY #1B (0.2) (347,281) (13,401)
QUARRY #1C 561,557 . 12.9 456,959 . 9,282 QUARRY#1C 561,557 . 12.8 353,970 12,036 QUARRY#1C (0.1). (102,989) 2,755
QUARRY # 2 838,733 19.3 2,878,091 - QUARRY # 2 838,733 19.1 2,261,080 - QUARRY # 2 (0.2) (617,011) -
QUARRY # 3 439,624 10.1 3,092,598 - QUARRY # 3 439,624 9.9 2,663,287 - QUARRY # 3 (0.2) (429,311) -
QUARRY # 4 462,591 . 10.6 3,305,141 . - QUARRY # 4 462,591 . 10.5 2,679,915 258 QUARRY # 4 (0.1). (625,226) 258
QUARRY # 5 169,043 3.9 1,113,840 - QUARRY # 5 169,043 3.8 886,990 - QUARRY # 5 (0.1) (226,850) -
SUB TOTALS 4,310,340 | 99.0 12,077,822 | 408,486 SUB TOTALS 4,310,340 | 97.9 9,885,762 230,796 SUB TOTALS (1.1)_ (2,192,060.4) (177,689.8)
TOTALS 8,019,656 184.1 16,377,548 1,587,992 TOTALS 8,019,656 183.1 13,796,118 1,122,655 TOTALS (1.0) (2,581,429.5) (465,336.6)

14,789,556 | NET TOTAL 12,673,463 | NET TOTAL (2,116,092.9)| NET TOTAL




Grace Pacific LLC
Makakilo Quarry
Beneficial Re-use Plan
November 10, 2013
Renaturalization Plan in Acres total
quarry landscape grading quarry and landscape
1A 1B 1C 2 3 totals 1A 1B 3 4 A 4B 5 totals 2008 plan 2013 rev
year
2009-2012 - 43 43 43
2009-2013 act - 13 13 13
2013-2017 26 26 17 7 24 50
2014-2017 rev 6 6 15 7 22 28
2018-2022 16 19 35 4 39
2018-2022 rev 10 4 14 5 10 3 2 3 24 38
2023-2027 10 11 21 5 25
2023-2027 rev 5 4 6 6 21 5 2 2 3 14 35
2028-2032 13 17 10 10 27
2028-2032 rev 3 4 5 16 5 2 4 13 29
2032-2035 rev 5 16 13 8 42 - 42
2008 plan 26 16 13 19 10 11 99 43 17 7 4 10 85 184
2013 revision 26 16 13 19 10 11 99 43 17 7 4 10 85 184
Renaturalization Plan in 000's of gallons per day total
quarry landscape grading quarry and landscape
1A 1B 1C 2 3 totals 1A 1B 3 4A 4B 5 totals 2008 plan 2013 rev
year
2009-2012 - 106 106 106
2009-2013 act - - -
2013-2017 52 52 34 13 47 99
2014-2017 rev 16 16 38 18 55 71
2018-2022 32 39 71 8 8 79
2018-2022 rev 20 8 28 10 20 5 4 6 48 76
2023-2027 20 21 41 9 50
2023-2027 rev 10 8 12 12 42 10 4 4 6 27 69
2028-2032 26 34 21 21 55
2028-2032 rev 6 8 9 31 10 4 9 26 57
2032-2035 rev 10 32 26 17 85 - 85
2008 plan 52 32 26 39 20 21 198 106 34 13 8 21 191 389
2013 revision 56 32 26 39 20 21 201 68 38 13 8 21 156 358




Grace Pacific LLC
Makakilo Quarry
Beneficial Re-use Plan
November 10, 2013
Renaturalization Plan in Acres total
quarry landscape grading quarry and landscape
1A 1B 1C 2 3 totals 1A 1B 3 4 A 4B 5 totals 2008 plan 2013 rev
year
2009-2012 - 43 43 43
2009-2013 act - 13 13 13
2013-2017 26 26 17 7 24 50
2014-2017 rev 6 6 15 7 22 28
2018-2022 16 19 35 4 39
2018-2022 rev 10 4 14 5 10 3 2 3 24 38
2023-2027 10 11 21 5 25
2023-2027 rev 5 4 6 6 21 5 2 2 3 14 35
2028-2032 13 17 10 10 27
2028-2032 rev 3 4 5 16 5 2 4 13 29
2032-2035 rev 5 16 13 8 42 - 42
2008 plan 26 16 13 19 10 11 99 43 17 7 4 10 85 184
2013 revision 26 16 13 19 10 11 99 43 17 7 4 10 85 184
Renaturalization Plan in 000's of gallons per day total
quarry landscape grading quarry and landscape
1A 1B 1C 2 3 totals 1A 1B 3 4A 4B 5 totals 2008 plan 2013 rev
year
2009-2012 - 106 106 106
2009-2013 act - - -
2013-2017 52 52 34 13 47 99
2014-2017 rev 16 16 38 18 55 71
2018-2022 32 39 71 8 8 79
2018-2022 rev 20 8 28 10 20 5 4 6 48 76
2023-2027 20 21 41 9 50
2023-2027 rev 10 8 12 12 42 10 4 4 6 27 69
2028-2032 26 34 21 21 55
2028-2032 rev 6 8 9 31 10 4 9 26 57
2032-2035 rev 10 32 26 17 85 - 85
2008 plan 52 32 26 39 20 21 198 106 34 13 8 21 191 389
2013 revision 56 32 26 39 20 21 201 68 38 13 8 21 156 358
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Grace Pacific LLC

Makakilo Quarry

Beneficial Re-use Plan

November 10, 2013

2008 plan 2013 plan
Excavation Plan in 000's of Cubic Yards total total
quarry landscape grading quarry and net of quarry and net of
1A 1B 1C 2 3 4 5 totals 1A 1B 2 3 4A 4B 5 totals landscape cut/fill landscape cut/fill
year
plan
2009-2012 cut 516 716 457 1,688 750 750 2,438
fill (386) (14) (9) (409) (913) (913) (1,322)
actual 1,280 (163) 1,117
2009-2013 cut (157) 347 103 617 429 625 227 2,192 141 30 9 97 5 42 67 389 2,581
fill (167) (13) 3 0 (178) (312) 24 (0) 0 0 (288) (465)
2,014 102 2,116
plan 2008
2013-2017 cut 2,878 2,878 81 611 692 3,570
fill - (266) (1) (266) (266)
plan rev 2013 2,878 426 3,304
2014-2017 cut 300 368 500 500 500 2,168 300 51 200 318 75 150 1,094 3,262
fill (218) (12) (230) (602) (290) (892) (1,122)
1,938 202 ‘ 2140
2018-2022 cut 3,093 3,093 793 793 3,885 3,885
2018-2022 rev 2013 cut 372 354 300 600 600 200 2,426 100 150 234 75 150 500 1,209 3,635 3,635
2023-2027 cut 3,305 3,305 261 560 822 4,127 4,127
2023-2027 rev 2013 cut 600 863 700 300 2,463 100 150 144 57 150 400 1,001 3,464 3,464
2028-2032 cut 1,114 1,114 1,243 1,243 2,357 2,357
2028-2032 rev 2013 cut 861 700 880 387 2,828 110 102 50 68 276 606 3,434 3,434
plan 2008 130 702 448 2,878 3,093 3,305 1,114 11,669 (163) (185) 610 793 261 560 1,243 3,120 14,790 14,789
plan rev 2013 130 702 448 2,878 3,092 3,305 1,114 11,669 (163) (185) 610 793 262 560 1,243 3,120
(0) (0) (0) (0) (0) 0 0 (0) 0 (0) (0) 0 0 (0) (0) (0)
Excavation Plan in Acres - Final Elevations Reached total
quarry landscape grading quarry and landscape
1A 1B 1C 2 3 4 5 totals 1A 1B 2 3 4A 4B 5 totals 2008 plan 2013 rev
year
2009-2012 26 16 13 55 43 43 98
2009-2013 act 6 14 11 31 13 13 44
2013-2017 19 19 17 7 24 43
2014-2017 rev 15 2 8 25 15 7 22 47
2018-2022 10 10 4 14
2018-2022 rev 5 2 4 4 15 5 10 3 2 1 1 3 24 39
2023-2027 11 11 2 5 15
2023-2027 rev 4 3 6 13 5 2 2 1 3 14 26
2028-2032 4 4 10 10 14
2028-2032 rev 3 3 5 4 15 5 2 1 1 4 13 28
2008 plan 26 16 13 19 10 11 4 99 43 17 7 4 2 3 10 85 184
2013 revision 26 16 13 19 10 11 4 99 43 17 7 4 2 3 10 85 184




	Benefical Reuse Plan Nov-14-2013
	01 Cover.pdf
	Makakilo Quarry TMK (1) 9-2-03: por. 74 and por 82 Makakilo, District of ‘Ewa, O‘ahu, Hawai‘i
	DEPARTMENT OF PLANNING AND PERMITTING CITY AND COUNTY OF HONOLULU
	November 2013


	I. Purpose of the First Beneficial Reuse Plan, 2014-2032
	II. Impetus for the First Beneficial Reuse Plan, 2014-2032
	III. Regulations and Approved Land Use Plans Governing Makakilo Quarry Resource Extraction
	A. Hawai‘i Revised Statutes (HRS), Chapter 205
	B. Revised Ordinances of Honolulu (ROH), Chapter 21, Land Use Ordinance (LUO), Section 21.5.520, Resource Extraction
	C. General Plan of the City and County of Honolulu (General Plan)
	D. ‘Ewa Development Plan (2013), City and County of Honolulu
	E. Permits and Approvals for Operation of Makakilo Quarry

	IV. Beneficial Reuse Plan
	A. Documents Forming Plan
	1) Closure Grading Plan
	2) Renaturalization Plan
	3) Other Relevant Documents

	B. History, Development of Plan
	C. Alternative Reuses

	V. Beneficial Reuse Plan Objectives Consistent with LUC Decision and Order (D&O), Condition 10
	A. Objective 1: Maintain consistency with existing land use regulations and policies to ensure future land use flexibility.
	B. Objective 2: Assess actual changes in topography over the previous five years and the formulate projections of extraction to achieve the 2032 final landform.
	C. Objective 3: Complete gradual “Renaturalization” of vegetation approved for the period 2014-2032.
	D. Objective 4: Make provisions for future public access to the property for pedestrian/bike use.

	VI. Implementation Actions
	EXHIBIT 1. 2032 Grading Closure Plan
	EXHIBIT 2. Renaturalization Plan
	EXHIBIT 3. Engineering Report (April 2007)
	EXHIBIT 4. Application Amendment, 72/SUP-1 - Response to Comments July 7, 2008
	Excavation Plan - Quantities in 5-Year Increments
	Figure 6 Excavation and Landscape Phasing

	EXHIBIT 5. 2012 Closure Grading Plan - Key Map and Cross-Sections
	EXHIBIT 6. View Simulation from Ewa Golf Couse - 2008
	EXHIBIT 7. PRIOR REUSE PLAN
	EXHIBIT 11. Excavation and Renaturalization Designated Areas
	EXHIBIT 12. Closure Grading Plan and Cross-Sections (7 sheets)

	131111 exh 10a excavation and revegetation v1
	this one




