DEPARTMENT OF HAWAIIAN HOME LANDS
STATE OF HAWAII

August 24, 2012
ADDENDUM NO. 2
TO
PLANS, BID FORM, SPECIFICATIONS, CONTRACT AND BOND
FOR

MAKUU OFFSITE WATER SYSTEM PHASE 2
PRODUCTION WELL, RESERVOIR AND SUPPORTING FACILITIES

HALONA, PUNA, ISLAND OF HAWAII, HAWAII

IFB NO.: IFB-13-HHL-002

NOTICE TO ALL PROSPECTIVE BIDDERS

This addendum is hereby made a part of the PLANS, BID FORM, SPECIFICATIONS,
CONTRACT AND BOND for the MAKUU OFFSITE WATER SYSTEM PHASE 2:
PRODUCTION WELL, RESERVOIR AND SUPPORTING FACILITIES, HALONA, PUNA,
ISLAND OF HAWAIL, HAWAII, and it shall amend the said contract documents as detailed
within this Addendum document.

APPROVED:

; ’ e 1«] Date August 24, 2012

B v . .
Jobie . Masagatani, Ch n Designate
Hawairan Homes Commission

Please detach, execute, and return immediately, the receipt below, to the Department of Hawaiian
Home Lands, P. O. Box 1879, Honolulu, HI 96805, or transmit facsimile to (808) 620-9299.

Receipt of Addendum No. 2 for the MAKUU OFFSITE WATER SYSTEM PHASE 2:
PRODUCTION WELL, RESERVOIR AND SUPPORTING FACILITIES, HALONA, PUNA,
ISLAND OF HAWAIL HAWAIL is hereby acknowledged.

Signed Title

Firm Date
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AUGUST 24, 2012

TO
PLANS, BID FORM, SPECIFICATIONS, CONTRACT AND BOND
FOR

MAKUU OFFSITE WATER SYSTEM PHASE 2
PRODUCTION WELL, RESERVOIR AND SUPPORTING FACILITIES

HALONA, PUNA, ISLAND OF HAWAII, HAWAII

IFB NO.: IFB-13-HHL-002

APPROVED SUBSTITUTION - FINISH HARDWARE

The following finish hardware has been approved by Department of Hawaiian Homelands (DHHL) and
County of Hawaii Department of Water Supply (DWS) for use on this project. As part of the substitution
approval, the doors shall be able to accept the locks supplied by the DWS. The DWS will issue locksets
(Corbin Russwin Model No. CL 3851 NZD 626) to the contractor for doors D/1, D/2 and D/4 as specified
in the door hardware schedule SECTION 303.24 FINISH HARDWARE, Subsection E. SCHEDULE OF
FINISHING HARDWARE, 2. Door Hardware Schedule.

Substitute or

Item Brand Alternate Brand Variance
08710/Hinges McKinney TA2314 626 Ives 5SBB1 626 None
08710/Hinges McKinney TA2314 626 NRP Ives SBB1 626 NRP None
08710/Hinges =~ McKinney TA2314 626 Stanley FBB191 626 None
08710/Hinges ~ McKinney TA2314 626 NRP Stanley FBB191 626 NRP None
08710/Lockset  Sargent 8265 LNL WBX Schlage 1.9040 06A None
08710/Lockset  Sargent 8265 LNL WBX 626 Best 45H 7LT 15H 626 None

CONTRACTOR’S SUBMITTALS - BID OFFER FORM

Delete the Bid Offer Form in its entirety and replace with Addendum No. 2 Bid Offer Form, attachment
to this addendum. Only Article 5 - Basis of Bid has changes. These changes are denoted with an “*” by
the Item Number and shown in bold type.

CONSTRUCTION PLANS

Replace Sheets C-1, C-3, C-4, C-5, C-6, C-7, C-8, C-10, C-12, C-15, M-1, M-2, M-3, M-5, M-7, A-2, A-
3, A-5, S-4, S-6, S-9, S-10, S-11, E-4, E-11, E-12, E-13, E-17, E-19, E-20, E-21, E-22, E-23, E-24, E-25,
E-26, E-27, E-28, E-29, E-30 and E-31with the attachment to this addendum:

Sheet C-1 - Notes

Sheet C-3 - General Plan
Sheet C-4 - Boring Logs
Sheet C-5 - Site Grading Plan
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Sheet C-6 - Site Plan

Sheet C-7 - Drain & Water Profiles

Sheet C-8 - Reservoir Piping Sections

Sheet C-10 - Grated Drain Pit Details

Sheet C-12 - Well Pad Reinforcing Details

Sheet C-15 - Booster Pump Pad Reinforcing Details (Keonepoko-Nui well & Res. Site)
Sheet M-1 - Makuu Well Pump Details

Sheet M-2 - Makuu Well Pump Miscellaneous Details
Sheet M-3 - Makuu Well Pump Piping Pad Details

Sheet M-5 - Makuu Control Building Plan

Sheet M-7 - Keonepoko-Nui Booster Pump Piping Details
Sheet A-2 - Control Building Exterior elevations and Schedules
Sheet A-3 - Control Building Interior Elevations and Schedules
Sheet A-5 - Window and Flashing Details

Sheet S-4 - Reservoir General Notes

Sheet S-6 - Reservoir Foundation Section and Details
Sheet S-9 - Reservoir Foundation Plan and Roof Slab Plan
Sheet S-10 - Reservoir Elevation and Section

Sheet S-11 - Strand-Wound Wall Section and Details
Sheet E-4 - Electrical Work

Sheet E-11 - Electrical Work

Sheet E-12 - Electrical Work

Sheet E-13 - Electrical Work

Sheet E-17 - Electrical Work

Sheet E-19 - Electrical Work

Sheet E-20 - Electrical Work

Sheet E-21 - Electrical Work

Sheet E-22 - Electrical Work

Sheet E-23A - Electrical Work

Sheet E-23B - Electrical Work

Sheet E-24 - Electrical Work

Sheet E-25 - Electrical Work

Sheet E-26A - Electrical Work

Sheet E-26B - Electrical Work

Sheet E-27 - Electrical Work

Sheet E-28 - Electrical Work

Sheet E-29 - Electrical Work

Sheet E-30 - Electrical Work

Sheet E-31 - Electrical Work

Sheet E-32 - Electrical Work

TECHNICAL SPECIFICATIONS
1. Replace Technical Specifications Table of Contents in its entirety and replace with Addendum No. 2
Technical Specifications Table of Contents, attachment to this addendum.

2. Replace Technical Specification Section 303.07 - Prestressed Concrete Tank in its entirety and
replace with Addendum No. 2 Section 303.07 - Prestressed Concrete Tank, attachment to this

addendum.
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3. Replace Technical Specification Section 303.16 - Built-up Roofing in its entirety and replace with
Addendum No. 2 Section 303.16 - Built-up Roofing, attachment to this addendum.

4. Add Technical Specification Section 303.22A - Louvers and Dampers, attachment to this addendum.
SUPPLEMENTAL FOUNDATION RECOMMENDATIONS

The Supplemental Foundation Recommendations by Fewell Geotechnical Engineering Ltd., dated
January 5, 2005 is in attachment to this addendum.

REQUESTS FOR CLARIFICATION

Question 1:

Section 303.07.F.2.n states the Importance Factor shall be 1.5 while Sheet S4 of the drawings states the Importance
Factor is 1.25. ACI 350 and AWWA D110 use 1.25 for essential facilities while IBC 2006 uses 1.5 for essential facilities.
It is our understanding that Hawaii has recently adopted IBC 2006. Please have the Engineer review and determine if the
project should also include IBC 2006 as part of Section 303.07.F.1 and the General Notes on Sheet S4 of the plans and if
the Importance Factor for the project should include both 1.25 and 1.5.

Response:
(Section 303.07.F.2.n) The structural design shall be per ACI 350.3-06 or AWWA D110-04, therefore the
Importance Factor shall be equal to1.25.

Question 2:

Section 303.07.F.2 items k and |, state the Ss and S1 values are 201% of gravity and 88% of gravity, respectively. We
were not able to locate these values in the referenced Geotechnical Investigation Report, dated November 2, 2004.
However, we did visit the USGS website to get the code minimum seismic values, based on the proposed site
coordinates, and obtained slightly different values of 2.203g and 0.926g, respectively. Please have the Engineer review
and determine if the seismic design parameters found in the Specifications are site specific or if the minimum values
provided by USGS's website are acceptable for the project.

Response:
(Section 303.07.F.2, item k and 1) The seismic values, Ss and S: shall be revised to 2.21g and
0.93g respectively when using ACI 350.3-06 for the seismic design.

Question 3:

Section 303.07.F.2.f states the freeboard below top of wall shall be 2 ft. Due to the large seismic values expected at the site,
the slosh wave height, calculated in accordance with Section 303.07.F.4.0, is greater than 2 ft. In order to prevent the
slosh wave uplift from exceeding 90% of the roof’s dead weight, the wall would need to be 22.75" tall or 9 inches greater
than shown on the Drawings. Please have the Engineer review and determine if the freeboard value may be considered a
minimum value and that the wall height may be increased.

Response:

(Section 303.07.F.2.f) The specified vertical freeboard distance shall be maintained, we would
not expect the roof slab to lift from the interior columns where they are fully dowel. We prefer the roof
slab be designed to resist the upward sloshing force produced by the design-level seismic event by
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designing the two-way roof slab for this force. We understand some contents of the tank could be lost
through the roof slab/wall joint, but prefer this to the related adjustments that would occur if the height of
the reservoir were to be increased.

Question 4:

Section 303.07.R.5.a states the polypropylene fibers in the shotcrete mix shall be fibrillated. Through extensive
research and development, it has been determined the application, mixing and quality of the finished shotcrete is
significantly improved if the fibers are not fibrillated. Please have the Engineer review and determine if non-fibrillated
fibers are acceptable for the project.

Response:
(Section 303.07.R.5.a) The use of non-fibrillated polypropylene fibers is acceptable in the
shotcrete mix.

Question 5:

Section 303.07.R.5.d states the polypropylene fibers are to be of high tensile strength. The manufacturers of the non-
fibrillated polypropylene fibers no longer provide this property. Please note the non-fibrillated fibers will meet the
ASTM requirements stated in Specification Section 303.07 R.c.

Response:
(Section 303.07.R.5.d) The strength requirement for the polypropylene fiber in the shotcrete
has been removed since these fibers are provided as secondary reinforcing.

Question 6:

Section 303.27A states the exterior wall, roof and interior piping shall be coated but detail 1 of Drawing Sheet S-11
states the interior of the tank shall be painted with primer and two coats of epoxy paint. It is standard practice in
Hawaii not to coat the interior of the tank, other than the pipes, as noted in the project Specification. Please have the
Engineer confirm that Section 303.27A is the intended requirement for the project.

Response:

(Section 303.27A) The interior coating requirement was accidently left in place when the
interior coating requirement was deleted from this project. This requirement has been removed from sheet
S-11.

Question 7:

Drawing Sheet C-5 states the finished grade around the tank is 822.5 and Drawing Sheet C-8 provides a detail of the wall
footing with a top of wall footing elevation exterior of the wall of 823.083 and depth of 1.5 feet (Elevation 821.583). The
Reservoir details found on Sheets S-4 to S-19 provide a different wall footing detail and a minimum embedment of 18
inches stated on Detail 1 of Sheet S-6. Page 5 of the Geotechnical Investigation Report, dated November 2, 2004,
requires the tank foundation to be embedded a minimum of 6 inches into the basalt rock. Please have the Engineer
review and determine the required embedment elevation for the bottom of the tank wall footing.

Response:
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(Sheet C-5) The design intent for determining the bottom of footing elevation is the locate the bottom of
footing 18 inches below the adjacent grade to the reservoir wall footing. This will result in a 3 foot thick
footing at the extreme condition.

Question 8:

Drawing Sheet C-5 provides dimensions to the outside face of wall and wall footing. The dimensions appear to be based
on Sheet C-8, which vary from the minimum requirements provided in Reservoir details found on Sheets S4 to S-19.
Please have the Engineer review and determine if the dimensions should follow the minimum criteria established by the
details shown on Sheets S4 to S-19.

Response:

(Sheet C-5) The dimension to the outside edge of the reservoir footing have been coordinated by adjusting
the structural detail on Sheet S-9, resulting in a 50 foot radius to the outside edge of the reservoir footing.
Also the inside face of wall radius = 47°-0” dimension shown on S-9 governs over the outside face of wall
dimension shown on C-5 and C-6.

Question 9:

Specification Section 303.07.F.2 items "d" and "e" state the floor and roof slopes, with high points at the center, shall be
1% and 1.5%, respectively. In order to optimize the construction of the tank by making all the columns the same length,
please have the Engineer review and determine if the floor and roof slopes may both be 1.5%.

Response:
(Section 303.07.F.2, item d and e) The floor slope of the reservoir has been revised from 1.0% to 1.5%.
Sheet S-11 has been revised to reflect this change.

Question 10:

Drawing Sheet S-8 shows the washout pipe 5 ft from the inside face of the wall and Sheet C-8 shows the washout pipe
is 5 ft from the inside face of wall but also at the tank centerline. Please have the Engineer review and confirm that the
washout pipe shall be located 5 ft from the Inside face of wall and that the floor shall have a high point at the center.

Response:

(Sheet S-8) The design intent is to show the pipe in question, 5 feet from the inside face of the wall. The
reference to the tank centerline was accidently left there from when the pipe was located in the center of
the tank.

Question 11:

The pipe entrance through floor details appear to be different on Drawing Sheets C-8, S-7 and S-8. The details shown on
Sheets C-8 locate the connections between two pipes in the floor which will cause additional stresses in the floor should
the pipe rotate or move. It is recommended that the details provided on sheet S-7 and S-8 be followed, Please have the
Engineer review and determine if the use of the details on Sheets S-7 and S-8 are appropriate for the project.

Response:
Sheet C-8 has been revised in this addendum to match the structural drawing dimension.
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Question 12:

Drawing Sheet C-8 shows the distance from the inside face of corewall to centerline of the pipe penetrating the floor
as 5 ft. While Sheets S-7 and S-8 show the same dimension as a minimum value. Please have the Engineer review
and determine if the distance from the inside face of corewall to the centerline of all the pipes penetrating the floor
may be considered a minimum value and be adjusted from 5 ft to 6 ft. The modification will result in a more cost
effective wall footing design at the location of the floor penetrations.

Response:
Sheet C-8 has been revised in this addendum to match the structural drawing dimension.

Question 13:

Drawing Sheet S-9 shows construction joints in the floor and roof. Detail 1 shows the floor placed in halves and
Detail 2 shows the roof cast in quadrants. The floor and roof areas, 7,800 sq ft (+/-), of the proposed tank will allow a
construction crew place, finish and cure the concrete in a single pour. Please have the Engineer review and determine
if construction joints in the floor and roof may be considered optional.

Response:

(Sheet S-9) The construction joints in the floor and roof slab of the reservoir can be eliminated if the
Contractor provides adequate resources when placing, finishing and curing the slabs. The Contractor shall
be responsible for repairing any observed cracks or other defects in the slab work if joints are eliminated
at no additional cost to DHHL. If these conditions are acceptable to the Contractor, an RFI can be
submitted during construction requesting the joints be eliminated.

Question 14:

Detail 3 on Drawing Sheet S-8 shows the termination of the influent pipe at 14 ft above finished floor. In addition to
the concrete pedestal surrounding the pipe, you may wish to have the Engineer review and determine if a thickened
concrete splash pad on top of the floor around the pedestal will further prevent erosion of the floor concrete.

Response:

(Sheet S-8) We have not seen any excessive wear to the slab area surrounding elevated influent pipes, and
it is believed that tank will commonly have some amount of water covering the floor helping to reduce or
eliminate the wear to the concrete floor due to the cascading water. No change will be made at the base of
the influent pipe.

Question 15:

We were unable to locate the friction coefficient between the underside of the tank floor and the aggregate base course
material. Please have the Engineer or Geotechnical Engineer review and determine if it is acceptable to use a
coefficient of friction of 0.45 at this interface.

Response:
The coefficient of friction is 0.50 per the Supplemental Foundation Recommendations by Fewell Geotechnical
Engineering Ltd., dated January 5, 2005 in attachment to this addendum.

Question 16:
Drawing Sheet S4 states the foundation design is based on Geotechnical Investigation by Fewelt Geotechnical
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Engineering, LTD. (File 2460.01 Dated Nov 2, 2004 and Jan 5, 2005). We were able to locate the Report dated
November 2, 2004, but could not find the January 5, 2005 report. We kindly request a copy of the January report, to
ensure that all design parameters are implemented into the design of the tank.

Response:
The Supplemental Foundation Recommendations by Fewell Geotechnical Engineering Ltd., dated
January 5, 2005 is in attachment to this addendum.

Question 17:

Specification Section 303.07.Z states the requirements for the abrasive blasting of the exterior face of the corewall prior
to the initial layer of shotcrete. Historically tanks that incorporate an initial layer of shotcrete use sandblasting to remove
the laitance, form oils or other types of coatings referenced in the Section from the exterior face of the corewall.
Sandblasting has a successful performance record on numerous tanks in Hawaii. Sandblasting will produce a concrete
surface profile 3 (CSP 3) to ensure a mechanical bond between the initial layer of shotcrete and the natural gun surface
profile of the initial layer of shotcrete will ensure a mechanical bond between subsequent layers of shotcrete applied per
the requirements in Specification Section 303.07, Please have the Engineer review and determine that sandblasting,
without a recovery system, as typically used on prestressed concrete tank projects in Hawaii is acceptable for the project.

Response:
The proposed sand blasting process can be used as requested, as long as the Department of Health
requirements for sand blasting are satisfied.

Question 18:
Proposal Item No. 40 of the subject project shows a proposal quantity of 3 each grated drain inlets, but we
are only able to locate 1 each of the drain inlets (Note No. 35 on Sheet C-6).

Response:
Proposal item 40 has been revised in this addendum, there is only one drain inlet. Sheet C-6 has been
revised in this addendum.

Question 19:
Sheet S-11 says paint and primer 2 coats on the interior of tank. Spec section 303.27A-4 note H says NO
PAINT. Please advise what is correct.

Response:

(Section 303.27A) The interior coating requirement was accidently left in place when the interior coating
requirement was deleted from this project. This requirement has been removed from sheet S-11,
Addendum No. 2.

Question 20:
The dimension callouts of the elevation view of Sheet C-15 for the booster pump pad appears to be
incorrect.

Response:
The dimension callouts have been revised on Sheet C-15, Addendum No. 2.

Question 21:
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In Sheet C-5, the difference between the elevation of the finished floor of the reservoir (824.0’) and the
elevation at the edge of the footing (822.5) is 1.5°. This does not match the details in S-6 to S-11. Please
clarify.

Response:
The elevations shown on C-5 are correct — the structural details have been revised and shown in this
addendum.

Question 22:
The outside face of footing is shown as R = 50’ in Sheet C-5 but it is also shown as R = 49’-10” in Sheet
S-9. Please clarify.

Response:
The diameter (R=50") shown on C-5 is correct — the dimension shown in the structural drawing has been
revised and shown in this addendum.

FEDERAL WAGE RATE SCHEDULE
Replace the item O1f Federal Wage Rate Schedule with the attached Federal Wage Rate Schedule
HI120001 Modification 9 8-10-12.
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Bid Form

Project Identification: Makuu Offsite Water System Phase 2: Production Well, Reservoir
and Supporting Facilities

Contract Identification and Number: FB-13-HHL-002

TABLE OF ARTICLES

Y]

rrpOONRPRRPJ
®

Article 1 - Bid Recipient

Article 2 - Bidder’ s Acknowledgments
Article 3 - Bidder’ s Representations
Article 4 - Bidder’s Certification
Article5 - Basis of Bid

Article 6 - Time of Completion

Article 7 - Attachments to Bid

Article 8 - Defined Terms

Article 9 - Bid Submittal

ARTICLE 1-BID RECIPIENT

1.01 ThisBid Is Submitted To: Department of Hawaiian Home Lands, 91-5420 Kapolel Parkway,
Kapolel, Hawaii 96707

1.02 The undersigned Bidder proposes and agrees, if this Bid is accepted, to enter into an
Agreement with Owner in the form included in the Bidding Documents to perform all Work
as specified or indicated in the Bidding Documents for the prices and within the times
indicated in the Bid and in accordance with the other terms and conditions of the Bidding
Documents.

ARTICLE 2- BIDDER'SACKNOWLEDGMENTS

2.01 Bidder accepts all of the terms and conditions of the Advertisement and Instructions to
Bidders, including without limitations those dealing with the dispositions of Bid security. The
Bid will remain subject to acceptance for 120 days after the Bid opening, or for such longer
period of time that Bidder may agree to in writing upon reguest of Owner.

ARTICLE 3-BIDDER'SREPRESENTATIONS

3.01 Insubmitting this Bid, Bidder represents that:
A. Bidder has examined and carefully studied the Bidding Documents, the other related data

identified in the Bidding Documents, and the following Addenda, receipt of whichis
hereby acknowledged:
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Addendum No. Addendum Date

. Bidder has visited the Site and become familiar with and is satisfied as to the general,
local, and Site conditions that may affect cost, progress, and performance of the Work.

. Bidder is familiar with and is satisfied asto al Federal, State, and local Laws and
Regulations that may affect cost, progress, and performance of the Work.

. Bidder has carefully studied all: (1) reports of explorations and tests of subsurface
conditions at or contiguous to the Site and all drawings of physical conditionsin or
relating to existing surface or subsurface structures at or contiguous to the Site (except
Underground Facilities) which have been identified in SC-4.02, and (2) reports and
drawings of a Hazard Environmental Conditions, if any, at the Site that have been
identified in SC-4.06 as containing reliable "technical data."

. Bidder has considered the information known to Bidder; information commonly known to
contractors doing business in the locality of the Site; information and observations
obtained from visits to the Site; the Bidding Documents; and the Site-related reports and
drawings identified in the Bidding Documents, with respect to the effect of such
information, observations, and documents on (1) the cost, progress, and performance of
the Work; (2) the means, methods, techniques, sequences, and procedures of construction
to be employed by Bidder, including applying the specific means, methods, techniques,
sequences, and procedures of construction expressly required by the Bidding Documents;
and (3) Bidder's safety precautions and programs.

. Based on the information and observations referred to in Paragraph 3.01.E above, Bidder
does not consider that any further examinations, investigations, explorations, tests,
studies, or data are necessary for the determination of this Bid for performance of the
Work at the price(s) bid and within the times and in accordance with the other terms and
conditions of the Bidding Documents.

. Bidder is aware of the general nature of the Work to be performed by Owner and others at
the Site that relates to the Work as indicated in the Bidding Documents.

. Bidder has given Engineer written notice of all conflicts, errors, ambiguities, or
discrepancies that Bidder has discovered in the Bidding Documents, and the written
resolution thereof by Engineer is acceptable to Bidder.

The Bidding Documents are generaly sufficient to indicate and convey understanding of
all terms and conditions for the performance of the Work for which this Bid is submitted.
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J.  Bidder will submit written evidence of its authority to do business in the State or other
jurisdiction where the Project is located not later than the date of its execution of the
Agreement.

ARTICLE 4 - BIDDER'SCERTIFICATION
4.01 Bidder further represents that:
A. ThisBid is genuine and not made in the interest of or on the behalf of any undisclosed
individual or entity and is not submitted in conformity with any agreement or rules of any

group, association, organization, or corporation;

B. Bidder has not directly or indirectly induced or solicited any other Bidder to submit afalse
or sham Bid;

C. Bidder has not solicited or induced any individual or entity to refrain from bidding; and

D. Bidder has not engaged in corrupt, fraudulent, collusive, or coercive practicesin
competing for the Contract. For the purposes of this Paragraph 4.01.D:.

1. "corrupt practice” means the offering, giving, receiving, or soliciting of any thing of
value likely to influence the action of a public officia in the bidding process;

2. "fraudulent practice” means an intentional misrepresentation of facts made (a) to
influence the bidding process to the detriment of Owner, (b) to establish bid prices at
artificial non-competitive levels, or (c) to deprive Owner of the benefits of free and
open competition;

3. "collusive practice” means a scheme or arrangement between two or more Bidders,
with or without the knowledge of Owner, a purpose of which is to establish bid prices
at artificial, non-competitive levels; and

4. "coercive practice’ means harming or threatening to harm, directly or indirectly,
persons or their property to influence their participation in the bidding process or
affect the execution of the Contract.

ARTICLE 5-BASISOF BID

5.01 Bidder will complete the Work in accordance with the Contract Documents for the following
price(s):
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ITEM EST.
NO. QTY. DESCRIPTION TOTAL

The contractor shall include furnishing and installing the following items, complete in place, including all
mobilization, clearing, grubbing, removal of excess material, excavation, trench excavation, grading, pipe cushion
details, backfill, compaction testing, pipe brackets, concrete thrust blocks, joint restraints, fittings, valves,

pipes, nipples, testing, paving, pavement repair, temporary trench patching, reconstruction of road facilities, all
driveway repairs, shoulder repairs, landscaping repairs, concrete, carpentry, roofing, hardware, painting,
miscellaneous metals, instrumentation, planting, site work, and al incidentals, in place complete and operable

per plans and specifications. All pipe shall be ductileiron pipe, Class 52, push on joints, unless otherwise
specified. All fittings shall be mechanical joint, Class 250, unless otherwise specified. All work shall be
according to the Plans, Specifications, and Water System Standards dated 2002, as amended, in place

complete and ready for use.

I. MAKUU OFF-SITE ACCESS ROAD AND TRANSMISSION MAIN

1

LS

LS

LS

2,900

8,370

9,820

Mobilization and Demobilzation for Makuu Off-site Access Road
and Transmission Main.
Lump Sum

Access Road Clearing and Grubbing, including removal of excess
material and all incidentals as shown on the plans. (Approximately
5 acres).

Lump Sum

Unclassified Access Road Excavation (approximately 4,379 cul.
yds.) including all work preparatory to laying the next course or
item of work, and all incidentalsincluding hauling of excess
excavated material to adesignated fill site (see Sht C-27), as shown
on the plans. Embankment fill (approximately 1,230 cu. yds.) is

incidental.
Lump Sum

Cu. yds., Trench Excavation and backfill for waterlines and
drainlines, without classification, including bedding per plans and
specifications.

Cu. Yds.

Sq. yds., 2" Minimum Compacted thickness Asphalt Concrete Mix
IV, inclusive of 4" minimum compacted thickness aggregate base
course, including hauling, spreading, laying, rolling, compacting,and
al incidentals, as shown in the plans, in place complete.

. Yds.

Lin. Ft., 6"x6" concrete header for access roadway pavement from

sta 24+55 to sta 73+63.17
Lin. Ft.
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10

11

12

13

14

7,360

LS

LS

Lin. Ft., Furnish and install 12-inch ductile iron pipe, including
polyethylene wrap and all incidentals necessary to complete the

work in place, per plans and specifications.

Lin. Ft. $

Furnishing and installing ductile iron fittings, in place complete.
Fittings shall be M.J. Class 250 unless otherwise noted. Furnishing
and ingtalling Megalug Resraints are incidental to thisitem.

Thetotal weight of the fittings are approximate and are based on

M.J. fittings.

12"x6" Tee
12"x8" Tee
6" Cap
8" Cap

W s whH

Lump Sum $

Lump Sum, DWS 2500 concrete for reaction blocks and test blocks

in place complete.

Lump Sum $

Each, Furnish and install 12" Butterfly Valve, 250#, M.J., with
Valve Box in place complete, per plans and specifications.

Each $

Each, Furnish and install 8" Gate Valve, M.J., with Valve Box in

place complete, per plans and specifications.

Each $

Each, Furnish and install 6" Gate Valve, M.J., with Valve Box in

place complete, per plans and specifications.

Each $

Each, Furnish and install 1" Air Relief Vave with Valve Box and
appurtenances, in place complete, per plans and specifications.

Each $

Each, 2" Cleanout including manhole and appurtenances

00410-5

Each $
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1,300
1,020

120

135
2,575 Lbs

$
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15

16

17

18

19

20

21

22

23

24

LS

LS

AL

LS

LS

LS

250

Each, Furnish and install Cattle (pipe) gate including 3 padlocks, 2
gate stop posts, boulders to prevent vehicular tresspassing, all
incidental s and appurtenances necessary to complete the work in
place, per plans and specifications.

Each $

Connect to existing mains and chlorination of new mains (see sheets
C-16 to C-19 and sheet C-26)
LumpSum $

Testing and chlorination at "Makuu Farm and Agricultural Lots
Subdivision, Phase |" waterlines; see State of Hawaii Special
Conditions.

LumpSum $

Corrective work on waterlines and appurtenances at "Makuu Farm
and Agricultural Lots Subdivision, Phase I" and additional work as
determined by the Engineer (A Contingency Item)

Allowance $

Each, Furnish and install Temporary Wooden Project Sign for
USDA.

Each $

Each, Furnish and install Temporary Wooden Project Sign for
DHHL.

Each $

Furnish and install No Trespassing Signs, including posts, and No
Off Road Driving Signs, including posts.
Lump Sum $

Field Office
LumpSum $

Temporary Erosion Control Measures for Off-Site Access Road and
Transmission Main.

LumpSum $

Cu. Yd., 2-Inch minimum thick gravel (coarse aggregate) topping on
shoulders.
Cu.Yds. %

SUB-TOTAL MAKUU OFFSITE ACCESS
ROAD AND TRANSMISSION MAIN
(ITEMS1THROUGH 24, INCLUSIVE)

00410-6
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II. MAKUU OFF-SITE PRODUCTIONWELL & 1.0MG RESERVOIR SITE

25 LS
26 0.9
27 6,550
28 * 290
29 * 1,055
292 * 86
30 62
31 * 324
32 * 4,040

Mobilization and Demobilzation for Makuu Off-site Production
Well and 1.0 MG Reservoir.
Lump Sum $

Acres, Site Clearing and Grubbing, including removal of excess
material and all incidentals as shown on the plans.
Acre $

Cu. Yds., Unclassified Site Excavation including all work
preparatory to laying the next course or item of work, and all
incidentals including hauling of excess excavated material to a

designated fill site, as shown on the plans.
Cu Yds. %

Cu. Yds., Trench Excavation and backfill for waterlines and
drainlines, without classification, including bedding per plans and
specifications.

Cu.Yds. $

9. Yds., 2" Minimum Compacted thickness Asphalt Concrete Mix
IV, inclusive of 6" minimum compacted thickness aggregate base
course, including hauling, spreading, laying, rolling, compacting,
and all incidentals, as shown in the plans, in place complete.

Sg.Yds. 8

. Yds, 2" Minimum Compacted thickness Asphalt Concrete
Mix 1V, inclusive of 4" minimum compacted thickness aggr egate
base cour se, including hauling, spreading, laying, rolling,
compacting and all incidentals, as shown in the plans, per plans
and specifications.

Sg.Yds. %

Lin. Ft., Furnish and install 16-inch ductile iron pipe, including
polyethylene wrap and all incidentals necessary to complete the
work in place, per plans and specifications.

Lin. Ft. $

Lin. Ft., Furnish and install 12-inch ductile iron pipe, including
polyethylene wrap and all incidentals necessary to complete the
work in place, per plans and specifications.

Lin. Ft. $

Lbs, Furnishing and installing ductileiron fittings, in place
complete. Fittings shall be M.J. Class 250 unless otherwise noted.

Lbs. $
00410-7
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33

35

36

37

38

39

*

17

370

140

Thetotal weight of the fittings above are approximate and are based

on M.J. fittings below. Fittings shall be al bell, C110 unless
otherwise noted.

16" Tee

16" 1/4 Bend

16" Solid Body Sleeve
12" x 10" Reducer, SEB
12" 1/4 Bend

12" 1/8 Bend

12" 1/16 Bend

12" 1/32 Bend, M JIXPE
12" Tee

12" Solid Body Sleeve
Lbs.

NNREPENRRPRRNRPR

Cu. Yds., DWS 2500 concrete for reaction blocks and test blocksin

place complete.
Cu. Yds.

Each, Furnish and install 16" Butterfly Valve, 250#, M.J., with
Valve Box in place complete, per plans and specifications.

Each

Each, Furnish and install 12" Butterfly Valve, 250#, M.J., with
Valve Box in place complete, per plans and specifications.
Each

Each, Furnish and install 1" Air Relief Vave with Valve Box and
appurtenances, in place complete, per plans and specifications.

Each

Lin. Ft., Furnish and install 6-inch @ PV C Perforated Perimeter
Drain pipe, inclusive of excavation, round drain rock, 30 mil filter
fabric, observation ports, bends and appurtenant fittings, in place
complete, per plans and specifications.

Lin. Ft.

Lin. Ft., Furnish and install 12-inch RCP Drain pipe and
appurtenances, in place complete, per plans and specifications.

Lin. Ft.

Each, Construct 5-feet deep pump waste line drain inlet, inclusive of

structural excavation and backfill, in place complete per plans and
specifications.
Each

00410-8

650
430
550
190
255
215
440
220
800
290

4,040 Lbs.
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40

41

42

43

LS

LS

LS

Each, Grated Drain Inlet including frame and grate, excavation and
backfill, 16" Flap-valve F-E.: and appurtenant piping, rungs,
concrete transition swale, in place complete per plans and

specifications.

Each $

Each, Construct 8'-0" diameter by 8'-0" depth drain sump, with
reinforced concrete cover, galvanized steel frame and inlet grate,
including all incidentals, excavation and backfill, 16" Flap Valve,
F.E. at Drain Pit No. 1, in place complete per plans and

Each $

Furnish and install miscellaneous exterior site piping including but
not limited to: exterior high pressure water line, reduced pressure
zone backflow preventer, exterior piping from effluent line to
chlorine residual analyzer, exterior air line for well level recording,
exterior pressure sensing line for reservoir recording, sampling hose

bibb connection and-sampling-spigotline-at reservoir effluent

Hine, all appurtenant fittings and incidentals, in place complete, per

plans and specifications.

Lump Sum $

Furnish and install one (1) Vertical Submersible Deep Well Pump
and Motor Unit Complete: including Discharge Coumn Pipe,
Lakewood check valves, surface plate assembly, power cable, Well
Level Sensor Transmitter, PV C Sounding Tube Conduits (2) and all
other appurtenant and connected components, in place complete,
tested and fully operational, per plans and specifications.

LumpSum $

Furnish and install above ground pump piping, pump control valve,
check valve, magnetic flow meter, gate valve, flow switch, air valve,
vacuum release valve, digital pressure gauges, fittings, piping,
incidentals and all otherwise itemized per plan and specifications, in
place complete, tested and in proper operating condition:

8-inch well pump control valve;

. 10-inch silent check valve;

. 10-inch Mag-flow meter with mag transmitter;
. 10-inch gate valve;

. Flow switch;

Air release valve;

. Vacuum release valve;

. Above ground pump piping, fittings and other
connected appurtenances.

SQ CPp Q0T

00410-9

Lump Sum $
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45

46

47

48

49

LS

LS

LS

LS

Furnish and install concrete and concrete work for deepwell pump
pad, pump piping pad, pedestals and pipeline anchors (above and
below ground), with reinforcing bars, inclusive of structural
excavation and backfill, station elevation benchmark, per plans and
specifications, in place complete.

Lump Sum

1.0 Million Gallon Pre-Stressed Concrete Reservoir including
subbase and base structural fill, 30 mil. PV C membrane, 6 mil.
moisture barrier, pipe penetrations, influent, effluent, overflow, and
cleanout pipelines, pipe supports, pipeline fittings, to exterior face
of footing, footings, columns, walls and roof, vertical pre-stressing,
wire-wrap with shotcrete cover, interior access ladder, exterior
access stairs railings, security fence and gate at roof, hatches, water
level indicator, vents, interior pipe coating and exterior finishes,
station elevation benchmark, and all appurtenances and incidentals,
as shown on the plans, in place complete, plus reservoir design
calculations and construction drawings. Also, included isthe
reguirement for test holes (probing) as required by DWS Standards
Section 303.02.C.1d.

LumpSum $

Each, Furnish and install Tank Level Pressure Transmitter including
but not limited to piping, fittings, support pipe and appurtenances,
and connection to washout line, as shown on the plansin place
complete.

Each

Furnish and install 12-inch flow meter by-pass assembly including
but not limited to 12-inch Mag-Flow 5100W meter unit with Mag
5000 signal converter and cables, piping, air release valves, fittings,
pipe supports and straps, concrete pad and compacted base course,
structural excavation and backfill; and all other connected
appurtenances, in place complete per plans and specifications.

Lump Sum

Furnish and install Control building including masonry, concrete
roof dab, roofing, sheet and miscellaneous metals, doors, windows,
finish hardware, louvers, restroom fixtures, painting, footings, floor
dlab and equipment pads, sidewalk, base course, structural
excavation and backfill; and al incidentals, in place complete per
plans and specifications.

LumpSum $

00410-10
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50

51

52

53

54

55

56

LS

LS

LS

20

1,006

LS

Furnish and install all Chlorinator System, Capital Controls
Advance Series 200, Eyewash/ Emergency Shower System,
packaged booster pump station and appurtenant Plumbing, Electrical
controls, sensing systems, Hydro-pneumatic Tank, Continuous
Chlorine Residual monitor transmitter w/ housing, Chlorine Leak
Detector and Sensors, Pressure relief valve, Pressure regulating
valves, and al other incidentals and appurtenances, in place
complete per plans and specifications.

Lump Sum

Furnish and install Chlorine Solution Injector Assembly inlcusive of
1-inch corp stop, 1/2-inch PV C solution tube, 1-inch solution hose,
3-inch @ PVC pipe, 1-inch ball valve, fittings, DWS standard meter
box for 1 1/2-inch meter, excavation, backfill, base course, all other
incidentals and appurtenances, in place complete per plans and
specifications.

Lump Sum
Furnish and install one sewage holding tank inclusive
of excavation, backfill, high level alarm float switch,
sewage tank float, and all other incidentals and
appurtenances, in place complete per plans and
specifications.
Lump Sum

Lin. Ft., Furnish and install 4-inch @ PV C sewage pipe to sewage
holding tank, including
fittings, two 4-inch @ PV C cleanout to grade (C.O.T.G.), excavation
and backfill and all incidentals necessary to complete the work in
place, per plans and specifications.

Lin. Ft.

Furnish and install 6'-0" high chain link fencing including concrete
footings, braces, excavation, all incidentals and appurtenances
necessary to complete the work in place, per plans and
specifications.

Lin. Ft.

Each, Furnish and install 14-feet wide double swing 6'-0" high chain
link gate including padlock, security switch, all incidentals and
appurtenances necessary to complete the work in place, per plans
and specifications.

Each

Temporary Erosion Control Measures for Off-Site Production Well
and 1.0 MG Reservoir Site.

Lump Sum $

00410-11
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57

58

59

60

61

62

63

LS

LS

LS

170

AL

LS

LS

Hydrostatic pressure testing and chlorination of reservoir and site
piping, including all incidentals and appurtenances, in place
complete.

Lump Sum

Provide and deliver to Hilo DWS Base Y ard Spare Bearings and
Seal only for this Well Project.

Lump Sum

Furnishing, installing, and subsequent removal of pumping test
equipment, if required, in accordance with the plans and
specifications.

Lump Sum

Per Hour, Pumping Tests, in accordance with the plans and
specifications.
Per Hour

Allowance to compensate Owner's Hydro-Geol ogist Representative
to monitor test pumping, well chlorination, and cleansing.

Allowance

Analytical Well Water testing, including all incidentals, in
accordance with the plans and specifications.

Lump Sum

Provide As-built drawings, Instructions, Maintenance and Parts List
Manuals and deliver to the Department of Water Supply's
Engineering Officein Hilo.

Lump Sum

RUS Bulletin 1780-26
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10,000.00 $ 10,000.00

SUB-TOTAL MAKUU OFF-SITE PRODUCTION
WELL & 1.0MG RESERVOIR SITE
(ITEMS25 THROUGH 63, INCLUSIVE)

00410-12
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I11. KEONEPOKO NUI BOOSTER PUMP STATION SITE IMPROVEMENTS

64

65

66

67

68

69

70

71

72

LS

60

26

150

560

LS

Mobilization and Demobilization for Keonepoko Nui Booster Pump

Station Site Improvements

RUS Bulletin 1780-26
Attachment G
Page 13

Cu. Yds., Trench Excavation and backfill without classification,
including bedding per plans and specifications.

Lin. Ft., Furnish and install 12-inch ductile iron pipe, including
polyethylene wrap and all incidentals necessary to complete the
work in place, per plans and specifications.

Lin. Ft., Furnish and install 8-inch ductile iron pipe, including
polyethylene wrap and all incidentals necessary to complete the
work in place, per plans and specifications.

Lbs, Furnishing and installing ductileiron fittings, in place
complete. Fittings shall be M.J. Class 250 unless otherwise noted.

Thetotal weight of the fittings above are approximate and are based
on M.J. fittings below. Fittings shall be al bell, C110 unless

otherwise noted.

12" x 8" Tee
12" 1/32 Bend

Cu. Yds., DWS 2500 concrete for reaction blocks and test blocksin

place complete.

Each, Furnish and install 12" Butterfly Valve, 250#, M.J., with
Valve Box in place complete, per plans and specifications.

Each, 8" Gate Valve, 200#, M.J., with Valve Box in place complete

Demolish and remove existing HEL Co boxes. Contractor to test

prior to demolition.

00410-13

Lump Sum $
Cu.Yds. $ $
Lin. Ft. $ $
Lin. Ft. $ $
Lbs. $ $

340

220

560 Lbs.
Cu. Yds. $ $
Each $ $
Each $ $
Lump Sum $ $

ADDENDUM NO. 2



73

74

75

76

77

LS

LS

LS

LS

LS

Furnish and install concrete and concrete work for booster pump

pad, booster pump piping pad, pedestals and pipe straps, flange

supports, pipeline anchors (above and below ground), with

reinforcing bars, inclusive of structural excavation and backfill,

station elevation benchmark, per plans and specifications, in place
LumpSum $

Furnish and install booster pump piping, pump control valves, Mag
5100W flow meters with Mag 5000 signal converters, flow switches,
combination back pressure and remote control valve, pressure relief
valves, gate valves, air release valves, pressure gauge assemblies,
fittings, all other incidentals and appurtenances as per plans and
specifications, in place complete, tested and in proper operating
condition.

Lump Sum $

Furnish and install two (2) vertical turbine booster pumps and VHS
motors, discharge heads and cans, all other incidentals and
appurtenances as per plans and specifications, in place complete,
tested and in proper operating condition.

Lump Sum $

Connection to existing 16" effluent line at station 0+00 Booster
Pump Line, including cutting and removal of 6 I.f. of existing 16"
pipe; installation of 16"x 8" tee, concrete block, 16" butterfly valve,
8" gate valve, valve boxes, 16" solid body deeve, 6 |.f. of 16" pipe,
1" ARV unit and manhole; necessary nipples and items for testing,
inclusive of trench excavation, backfill and bedding, per plans and
specifications in place compl ete.

Lump Sum $

Connection to existing 12" water line at station 234+07.16 K eaau-
Pahoa Rd., including cutting and removal of 6 |.f. of existing 12"

and 8" pipe; removal of 12" 1/4 bend and concrete block, 12"x8"
reducer; installation of 12" x8" tee, concrete block, 12" butterfly
valve, 8" gate valve, valve boxes, 12" solid body seeve, 8" solid

body deeve, 6 |.f. of 12" pipe, 6 |.f. of 8" pipe; necessary nipples

and items for testing, inclusive of trench excavation, backfill and
bedding, per plans and specifications in place complete.

Lump Sum $

00410-14
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78

79

80

8l

82

83

LS

LS

LS

LS

LS

LS

LS

Removal of existing 12" water line at station 233+85.20 Keaau-
Pahoa Rd., including cutting and removal of 30 |.f. of existing 12"
pipe, 12" gate valve and valve box, 12" 1/4 bend, 12" cap, cleanout
assembly and box, concrete blocks, inclusive of excavation and
backfill, per plans and specifications in place compl ete.

Lump Sum

Connection to existing 12" water line at station 233+82.86 K eaau-
Pahoa Rd., including installation of 12" dleeve, 21 |.f. of 12" pipe,
12" 1/32 bend, concrete block, necessary nipples and items for
testing, inclusive of trench excavation, backfill and bedding, per
plans and specifications in place complete.

Lump Sum

K eaau-Pahoa Road Reconstruction and Temporary Traffic Control
Plan inclusive of full width paved shoulder reconstruction,
excavation, glassphalt concrete base course, asphalt concrete Mix
1V, milled rumble strips, pavement striping and pavement markers,
in place complete per plans and specifications.

Lump Sum

Temporary Erosion Contol Measures for Keonepoko Nui Booster
Pump Station Site Improvements.
Lump Sum

Provide and deliver to Hilo DWS Base Y ard Spare Bearings and
Spare Mechanical Seals.

Lump Sum

Hydrostatic pressure testing and chlorination of piping and
appurtenances, including all incidentals and appurtenances, in place
complete.

Lump Sum

Provide As-built drawings, Instructions, Maintenance and Parts List
Manuals and deliver to the Department of Water Supply's
Engineering Officein Hilo.

Lump Sum

SUB-TOTAL KEONEPOKO BOOSTER PUMP
STATION SITEIMPROVEMENTS
(ITEMS64 THROUGH 84, INCLUSIVE)

00410-15
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V. MAKUU ELECTRICAL WORK

85

86

87

88

89

90

LS

LS

LS

LS

LS

LS

Provide mobilization and demobilization for electrical work,
including but not limited to field investigation and measurements,
hauling, delivery and removal of equipment and cleanup and
finishing work.

Lump Sum $

Provide Radio Path Study per specifications

Lump Sum $

Provide exterior electrical work at Makuu Well Site for electrical
services including riser conduits, service ductlines, handholes,
concrete pads for utility equipment and service transformer, Pump
System service/metering equipment, Auxiliary Stystem
service/metering equipment, TVSS, all in accordance with utility
company Rules and Regulations and Service Installation Manual.

LumpSum $

Provide interior and exterior electrical work at Makuu Well Site for
power and controls for Control Building, and Wellhead/ Piping Pad,
including Motor Control Equipment, PNLBD A, RCDR Panel,
SCADA Cabinet, Chlorinator Control Panel and related work,
Chlorine and Ammonia Leak Detection and related work, pump and
motor connections, control device connections, instrumentation
connections, and related work as indicated. (10 percent of thisitem
shall be paid separately under Item 92)

LumpSum $

Provide interior and exterior electrical work at Makuu Well Site for
receptacle and lighting system for Control Building and
Wellhead/Piping Pad, including branch circuit wiring, receptacles,
and lighting fixtures.

Lump Sum $

Provide electrical work at existing Keonepoko Nui Reservoir Site
for demolition and new work for two new booster pumps,
modification to existing pump controls, new pump controls, pump
and motor connections, control device connections, SCADA
Cabinet, and related work as indicated. (10 percent of thisitem shall
be paid separately under Item 92.)

LumpSum $

00410-16
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91

92

93

94

95

96

97

LS

LS

LS

LS

LS

LS

AL

Provide all work to assist with commissioning work by DWS to
place into service the SCADA equipment and system at all Sites,
start-up and testing; and pre-acceptance testing. (Configuration, set-
up, and programming work by DWS.) (20 percent of thisitem shall
be paid seperately under Item 92.)

Lump Sum $

Provide testing for final acceptance for all electrical items, control
functions, SCADA system, to obtain the proper operation at all
Sites, to the satisfaction and acceptance of the Department. (20
percent of thisitem shall be paid separately under Item 92.)

LumpSum $

Provide for 60 days continuous operation of electrical and control
systems at all Sites satisfactory to the Department after acceptance
of the project. (Thisitem shall be 20 percent of Items 90 and 91 and
10 percent of Items 87 and 89.)

LumpSum $

Furnish and deliver SCADA system equipment and accessories,
Desktop Workstation and accessories, and Laptop Computer and
accessories to the Department per specifications.

Lump Sum $

Provide As-Built Drawings, Instruction, Maintenance, and Parts List
Manuals for electrical work. Deliver to the Department's Hilo
Baseyard in Hilo.

LumpSum $

Provide spare parts for electrical work as described in
thespecifications. Deliver to the Department’s Hilo Baseyard in
Hilo.

Lump Sum $

Provide allowance for payment to Hawaii Electric Light Co. and any
other utility companies for electrical and telephone services and
related costs. Include tree-triming in this allowance item.

Allowance $

SUB-TOTAL MAKUU ELECTRICAL WORK
(ITEMS85 THROUGH 97, INCLUSIVE)

00410-17
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RECAPITULATION
I. MAKUU OFF-SITE ACCESS ROAD AND TRANSMISSION MAIN $
(ITEMS1 THROUGH 23, INCLUSIVE)
II. MAKUU OFF-SITE PRODUCTION WELL & 1.0 MG RESERVOIR SITE $
(ITEMS 25 THROUGH 63, INCLUSIVE)
I1l. KEONEPOKO NUI BOOSTER PUMP STATION SITE IMPROVEMENTS $
(ITEMS 64 THROUGH 84, INCLUSIVE)
V. MAKUU ELECTRICAL WORK $
(ITEMS 85 THROUGH 97, INCLUSIVE)
V. CONTINGENCY FUND FOR ENTIRE PROJECT $ 1,300,000.00

(A Contingency ltem)

TOTAL SUM BID $

Unit Prices have been computed in accordance with paragraph 11.03.B of the Standard General
Conditions of the Construction Contract.

Bidder acknowledges that estimated quantities are not guaranteed, and are solely for the purpose of

comparison of Bids, and final payment for all Unit Price Bid itemswill be based on actual quantities,
determined as provided in the contract Documents.
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ARTICLE6-TIME OF COMPLETION

6.01 Bidder agrees that the Work will be substantially complete and will be completed and
ready for final payment in accordance with paragraph 4.02 of the Agreement Between
Owner and Contractor for Construction Contract and Section SC-03 of the DHHL
Special Conditions on or before the dates or within the number of calendar days indicated
in the Agreement.

6.02 Bidder accepts the provisions of the Agreement as to liquidated damage.

ARTICLE 7-ATTACHMENTSTO THISBID

7.01 The following documents are attached to and made a condition of the Bid:

A. Required Bid security in the form of aBid Bond (EJCDC No. C-430) or
Certified Check (circle type of security provided);

B. List of Joint Contractors or Subcontractors,

C. Hawaii Products Preference schedule.

D. |If applicable, Certification Form 1 verifying the participation in an apprenticeship
program registered with the State Department of Labor and Industrial Relations
(DLIR).

E. Tax Clearance Certificate from State Department of Taxation and Internal Revenue
Service.

F. If Bid amount exceeds $10,000, signed Compliance Statement (RD 400-6). Refer to
specific equal opportunity requirements set forth in paragraph 18.10 of the General
Conditions;

G. If Bid amount exceeds $25,000, signed Certification Regarding Debarment,
Suspension, Ineligibility and Voluntary Exclusion - Lower Tier Covered Transactions
(AD-1048);

H. If Bid amount exceeds $100,000, signed RD Instruction 1940-Q, Exhibit A-
1, Certification for Contracts, Grants, and Loans.

ARTICLE 8- DEFINED TERMS

8.01 The terms used in this Bid with the initial capital |etters have the meanings indicated in the
Instructions to Bidders, the General Conditions, and the Supplementary Conditions.
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ARTICLE 9-BID SUBMITTAL
9.01 This Bid is submitted by:

Exact Legal Name of Company (Bidder)

The Bidder represents that it is: (Check one only)
U A Hawaii business incorporated or organized under the laws of the State of Hawaii; OR

U A Compliant Non-Hawaii business not incorporated or organized under the laws of the
State of Hawaii, is or shall be registered at the State of Hawaii Department of Commerce
and Consumer Affairs Business Registration Division (DCCA-BREG) to do business in the
State of Hawaii.

State of incorporation:

Bidder is:
O Sole Proprietor O Partnership U Corporation 4 Joint Venture U Other:

Federal 1.D. No.: Hawaii General Excise Tax ID No.:

State Contractor License No.

Business address

(Street Address, City, State, Zip Code)

Payment address (other than street address above)

(Street Address, City, State, Zip Code)

Telephone No.: () Fax No.: () E-Mail address:
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If Bidder is:
An Individual
Name (typed or printed): SEAL.
if required
B y: by State
(Individual's signatur€)
Doing business as:
A Partnership
Partnership Name: SEAL. |
if required
By: by State
(Sgnature of general partner -- attach evidence of authority to sign)
Name (typed or printed):
A Corporation
Corporation Name:
State or Jurisdiction of Incorporation:
Type (General Business, Profession, Service, Limited Liability):
By:
(Sgnature -- attach evidence of authority to sign)
Name (typed or printed):
S CORPORATE
Title: SEAL,
if required by State
Attest
(Sgnature of Corporate Secretary)
Date of Qualification to do businessin [State or other jurisdiction where

Projectislocated] is [/ /
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A Joint Venture
Name of Joint Venture:
First Joint Venture Name: SEAL,
if required
By: by State
(Sgnature of joint venture partner -- attach evidence of authority to sign)
Name (typed or printed):
Title:
Second Joint VV enture Name: SEAL,
if required
by State
By:

(Sgnature of joint venture partner -- attach evidence of authority to sign)

Name (typed or printed):

Title:

(Each joint venturer must sign. The manner of signing for each individual, partnership, and
corporation that is party to the venture should be in the manner indicated above.)

Phone and FAX Numbers, and Address for receipt of official communications, if different
from Business contact information:

9.02 Bid submitted on 20 .
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ALL JOINT CONTRACTORS OR SUBCONTRACTORSTO BE

ENGAGED ON THIS PROJECT

The Bidder certifies that the following is a complete listing of all joint Contractors or
Subcontractors covered under Chapter 444, Hawaii Revised Statutes, who will be engaged by the
Bidder on this project to perform the nature and scope of work indicated pursuant to Section
103D-302, Hawaii Revised Statutes, and understands that failure to comply with this requirement
shall be just cause for rejection of the bid.

The Bidder further understands that only those joint Contractors or Subcontractors listed
shall be allowed to perform work on this project and that all other work necessary shall be
performed by the Bidder with his own employees. If no joint Contractor or Subcontractor is
listed, it shall be construed that all of the work shall be performed by the Bidder with his own
employees.

The Bidders must be sure that they possess and that the Subcontractors listed in the
proposal possess all the necessary licenses needed to perform the work for this project. The bidder
shall be solely responsible for assuring that all the specialty licenses required to perform the work
are covered in his bid.

The Bidder shall include the license number of the joint Contractors or Subcontractors
listed below. Failure to provide the correct names and license numbers as registered with the
Contractor's Licensing Board may cause rejection of the bid submitted.

Complete Firm Name of Joint
Contractor or Subcontractor License Nature and Scope of Work
for Total Sum Bid Number to be Performed

(Add additional sheets if necessary)
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HAWAII PRODUCTS PREFERENCE

Section 103D-1002, Hawaii Revised Statutes (HRS), as amended by Act 175 (Session
Laws of Hawaii 2009), provides preference for Hawaii products. The previous Hawaii products
list established pursuant to HRS §103D-1002 was suspended effective July 1, 2009, and a new list
has been published by the State Procurement Office (SPO). DHHL will be supplementing the list
with additional approved products for this solicitation.

Pursuant to HRS 8103D-1002(b) (2) and Procurement Circular No. 2009-13, bidders
intending to use Hawaii products should distribute the attached SPO-38, Certification for Hawalii
Product Preference, to each of the manufacturers and producers of such products which bidders
intend to use if the manufacturers and producers and their products are not listed on the SPO
Hawaii Products List or in the DHHL's list below. The manufacturers and producers must
complete and submit SPO-38 to DHHL. The form must be received by DHHL no later than 2:00
p.m., August 6, 2012. Submittal by facsimile (808 620-9299) is acceptable. If DHHL receives and
approves SPO-38s relating to this solicitation DHHL will issue an addendum listing the additional
certified and qualified Hawaii products by 4:00 p.m., August 13, 2012.

Bidders may claim a Hawaii product preference for products that it manufactures or
produces with its own workforce and equipment. The SPO-38, Certification for Hawaii Product
Preference, must be submitted in accordance with the procedures described above in order for
Bidder to claim aHawaii product preference for such Hawaii products Bidder intends to usein this
work.

A partial list of approved products is provided below. The complete current list as
compiled by the State Procurement Office is available at:

http://www4.hawaii.gov/spoh/HiProducts/hiProducts.htm

Preferences, Hawaii Products
CONSTRUCTION PRODUCTSAND SOIL AMENDMENTS/PRODUCTS

Aggregates— Basaltic Termite Barrier

Product
Subcategory | Effective | Revised M anufacturer Oahu | Maui | Hawaii | Kaua
as applicable
11/03/09 Ameron International Corporation X X
Aggregates and Sand — Basalt, Rock, Cinder, Limestone and Coral
Product
Subcategory | Effective | Revised M anufactur er Oahu | Maui | Hawaii | Kaua
as applicable
11/03/09 Ameron International Corporation X X
10/23/09 CTS Earthmoving, Inc. X
11/03/09 | 1/20/10 Deta Construction Corporation X
12/14/09 Edwin Deluz Trucking & Gravel LLC X

01/28/10 Goodfellow Bros., Inc. X
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11/02/09 Grace Pacific X X X
4/26/11 GW Condgruction X
11/03/08 Hawaiian Cement X X
12/15/09 Jas. W. Glover, Ltd. X X
06/30/10 Kaual Aggregates X
10/20/09 | 07/22/10 Sanford's Service Center, Inc. X
11/05/08 Tileco, Inc. X X X X
11/03/08 West Hawaii Concrete X
11/02/09 Y amadaand Sons, Inc. X
Aggregates— Recycled Asphalt and Concrete
Product
Subcategory | Effective Revised M anufacturer Oahu Maui | Hawaii | Kaua
as applicable
12/15/09 Glover Honsador X
11/02/09 Grace Pacific X
12/15/09 Jas. W. Glover, Ltd. X X
10/18/10 West Oahu Aggregate Co. Inc. X
Asphalt and Paving M aterials- HI Products
Product
Subcategory | Effective Revised M anufacturer Oahu Maui | Hawaii | Kaua
as applicable
06/15/10 Black Maui Rose LLC X
12/22/08 Black Pumeria LLC X
10/21/09 11/02/08 Grace Pacific Corporation X X X
12/05/08 Jas. W. Glover, Ltd. X X
11/03/11 Maui Asphat X-1V, LLC X
10/28/08 Maui Paving LLC X
Walker-Moody Pavement Products and
11/20/09 Equipment X X X X
Y amada and Sons, Inc.
11/22/09 dba Y S Rock and Con-Agg X
of Hawaii
Cement and Concrete Products
Product ve Last
Subcategory Engt:té Revised M anufacturer Oahu | Maui | Hawaii | Kauai
as applicable Date
11/03/08 Ameron International Corporation X
01/19/10 BOMAT Ltd. X X X X
12/15/09 Glover Honsador X
11/03/09 Hawaiian Cement X X
12/15/09 Jas. W. Glover, Ltd. X X
12/15/09 KohalaCoast Concrete & Precast LLC X
06/30/10 0. Thronas, Inc. X
11/05/09 Tileco, Inc. X X X X
11/03/09 West Hawaii Concrete X
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Precast Concrete Products
Product . .
Subcategory Effective | Revised M anufacturer Oshu | Maui | Hawaii | Kauai
as applicable Date Date
7/12/10 AlohaPrecadt, Inc. X X X X
11/03/08 | 04/15/10 Ameron International Corporation X
08/02/10 GPRM Prestress, LLC X X X X
11/03/09 Hawaii Concrete Products, Inc. X
12/15/09 KohaaCoast Concrete & Precast LLC X
11/03/09 Ramtek Fabrication Co,, Inc. X X X X
06/30/10 | 02/26/10 | Walker Industries, Ltd. X X X X

Environmental Sewage-Treatment Innovative Sysem (ESIS) Individual Wastewater System
which utilizes anaer obic/aer obic processng to treat wastewater to R-2 quality at discharge

Product
Subcategory | Effective Revised M anufactur er Oahu | Maui | Hawaii | Kaua
as applicable
Environmental Waste Management
11/20/09 Sydems Inc. X X X X
Septic Tanks | 11/03/09 Ameron International Corporation X
11/05/08 | 02/26/10 Walker Indudtries, Ltd. X X X X
Hot Dip Galvanizing
Product . .
Subcategory Effective | Revised Manufacturer Oahu | Maui | Hawaii | Kauai
) Date Date
as applicable
03/03/10 Universa Associates, Inc. X
Pipes-Aluminum and Galvanized
Product . .
Subcategory Effective | Revised M anufacturer Oshu | Maui | Hawaii | Kauai
) Date Date
as applicable
Pipes-
Miscellaneo 11/03/09 Ameron International Corporation X
us
Aluminum Docks, Floating, etc. - Miscellaneous
Product
Subcategory | Effective Revised M anufactur er Oahu Maui | Hawaii | Kauai
as applicable
05/25/10 06/14/10 | Bluewater Marine and Dock Specidties X X X X
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Playground Surfaces
Product
Subcategory | Effective Revised Manufactur er Oahu | Maui | Hawaii | Kauai
as applicable
0L07/10 :zgovative Playgrounds and Recrestion, R R R N
Signs- Traffic, Regulatory and Construction
Product
Subcategory | Effective Revised M anufacturer Oahu | Maui | Hawaii | Kauai
as applicable
12/14/08 GP Roadway Solutions, Inc. X X X X
11/20/09 Safety Systems Hawaii, Inc. X X X X
Veneer
Product
Subcategory | Effective Revised M anufactur er Oahu Maui | Hawaii | Kauai
as applicable
11/14/11 Big Rock M anufacturing X X X X
Soil Amendments, Mulch, Compost
Product . .
Subcategory EfIfDecttlve RS’ |tsed M anufacturer Oahu | Maui | Hawaii | Kauai
as applicable ae ae
10/16/09 Kaua Nursery & Landscaping, Inc. X X X X
10/20/08 Sanford's Service Center, Inc. X
Compog Filter
Product . .
Subcategory EflfDecttlve Rgv |tsed M anufacturer Oahu | Maui | Hawaii | Kaua
as applicable ate ae
01/25/10 EnviroT ech BioSolutions Hawaii, Inc. X X X X
6/02/11 Certified Eroson Control Hawaii LLC X X X X
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DESIGNATION OF HAWAII PRODUCTS TO BE USED

Cost FOB Jobsite, Unloaded
Including Applicable General
Description M anufacturer Excise and Use Taxes

(Add additional sheets if necessary)

The Bidder agrees that preference for Hawaii products shall be taken into consideration to
determine the low Bidder in accordance with said sections and the rules promulgated; however,
the award of contract will be in the amount of the bid offered exclusive of any preferences.

It is further understood by the Bidder that if upon being granted Hawaii Products, and being
awarded the contract, if the Bidder fails to use such products or meet the requirements of such
preference, the Bidder shall be subject to penalties, if applicable.
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APPRENTICESHIP AGREEMENTS

Section 103-55.6, Hawaii Revised Statutes (HRS), was added by Act 17 (Special Legislative
Session 1, 2009), and provides the 5% bid adjustment for bidders that are parties to apprenticeship
agreements. To be eligible for the preference, the bidder shall:

1. Statethe trades the bidder will employ to perform the work.

2. For each trade to be employed to perform the work, the bidder shall submit a completed
signed original Certification Form 1 verifying the participation in an apprenticeship
program registered with the State Department of Labor and Industrial Relations (DLIR).

3. The Certification Form 1 shall be authorized by an apprenticeship sponsor of the DLIR
list of registered apprenticeship programs. The authorization shall be an original signature
by an authorized official of the apprenticeship sponsor.

4. The completed Certification Form 1 for each trade must be submitted by the bidder with
the proposal. Previous certifications shall not apply.

Upon receiving Certification Form 1, DHHL will verify with DLIR that the apprenticeship

program is on the list of apprenticeship programs registered with DLIR. If the program(s) are not
confirmed by DLIR, the bidder will not qualify for the preference.
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WATER NOTES

ALL WORK SHALL CONFORM TO THE DEPARTMENT OF WATER SUPPLY’S
"WATER SYSTEM STANDARDS”, DATED 2002, AS AMENDED.

THE CONTRACTOR SHALL INFORM THE D.W.S. ENGINEER 72 HOURS PRIOR TO
THE BEGINNING OF ANY WATERLINE WORK AND TWO WEEKS PRIOR TO ANY
CONNECTION, CHLORINATION, SHUT—OFF OR RELOCATION WORK.

ALL EXISTING WATERLINES, WATERLINE APPURTENANCES AND OTHER UTILITY
LOCATIONS SHOWN ON THE PLANS ARE OBTAINED FROM LATEST RELIABLE
SOURCES. THE CONTRACTOR SHALL BE RESPONSIBLE TO VERIFY THE EXACT
LOCATION OF ALL UTILITIES IN THE FIELD AND SHALL BEAR ALL COST FOR
ALL DAMAGES DURING THE CONTRACT PERIOD.

MINIMUM HORIZONTAL CLEARANCE BETWEEN WATERLINES AND OTHER UTILITIES
SHALL BE 8 FEET UNLESS OTHERWISE SPECIFIED. MINIMUM VERTICAL CLEARANCE
BETWEEN WATERLINE AND OTHER UTILITIES SHALL BE 12" PROVIDED CONCRETE
JACKETS ARE USED, AND 18" IF NO JACKETS ARE USED.

ALL FITTINGS (CLASS 250 MINIMUM) AND ALL GATE VALVES (CLASS 200), SHALL
BE DUCTILE IRON, WITH MECHANICAL JOINTS UNLESS OTHERWISE SPECIFIED.
BUTTERFLY VALVES SHALL BE CLASS 250 WITH EPOXY COATED INTERIOR UNLESS
OTHERWISE SPECIFIED.

THE CONTRACTOR SHALL PAY FOR ALL WORK, EQUIPMENT AND MATERIAL
FURNISHED BY THE DWS.

ALL CONNECTIONS TO EXISTING WATERLINES SHALL BE DONE BY THE D.W.S.
CONTRACTOR SHALL PERFORM ALL NECESSARY EXCAVATION, BACKFILL, ROAD
REPAIR. TRAFFIC CONTROL AND PROVIDE EQUIPMENT NECESSARY TO
COMPLETE THE CONNECTION.

WHERE WATER SHUT—OFF OF MORE THAN 3 HOURS BECOMES NECESSARY, THE
CONTRACTOR, AT HIS OWN COST, SHALL PROVIDE A TEMPORARY BY-PASS LINE
THE D.W.S. ENGINEER SHALL DETERMINE BY—PASS LINE SIZE, IF NECESSARY, THE
D.W.S. ENGINEER MAY REQUIRE A BY—PASS LINE, REGARDLESS OF THE EXPECTED
WATER SHUT-OFF PERIOD.

ALL PIPELINES, 4" AND LARGER IN DIAMETER, SHALL BE DUCTILE IRON, PUSH ON
JOINT CLASS 52, AND ALL PIPELINES SMALLER THAN 4” IN DIAMETER SHALL BE
SOFT COPPER, TYPE K, UNLESS OTHERWISE SPECIFIED.

THE WATER LINE SHALL BE TESTED AT A MINIMUM OF 225 PSI OR 1 1/2 TIMES
THE STATIC PRESSURE AT THE LOW POINT, WHICHEVER IS GREATER, UNDER DWS
SUPERVISION JUST PRIOR TO PAVING.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE CHLORINATION OF THE WATER
SYSTEM AND SHALL BEAR ALL COSTS. THE PERSON(S) ENGAGED TO DO THE
CHLORINATION WORK MUST HAVE THE APPROPRIATE LICENSE TO PERFORM THE
WORK IN THE STATE OF HAWAII.

SOLDER AND FLUX SHALL CONTAIN NO MORE THAN 0.2% LEAD.
PIPE CUSHION FOR COPPER PIPES SHALL BE NO. 4 FINE, MANUFACTURED SAND.

EXISTING VALVES, F.H. UNITS, VALVE BOXES, FRAMES AND COVERS DESIGNATED
"REMOVE AND SALVAGE” SHALL BE CLEANED OF DIRT, SCABS AND CONCRETE AND
DELIVERED TO THE RESPECTIVE DWS BASEYARD. THIS WORK SHALL BE CONSIDERED
INCIDENTAL TO THE VARIOUS BID ITEMS UNLESS SPECIFIED OTHERWISE.

EXISTING WATER LINES, VALVES, FITTINGS AND APPURTENANCES NOT DESIGNATED
"REMOVE AND SALVAGE” SHALL BE ABANDONED IN PLACE. ALL EXPOSED VALVE
BOXES, VALVES, PIPES AND APPURTENANCES SHALL BE REMOVED AND DISPOSED
OF PROPERLY AT NOT COST TO THE DWS.

THE DWS WILL NOT ASSUME OWNERSHIP OF NOR GRANT ANY WATER SERVICE UNTIL
THE WATER SYSTEM IS DEDICATED TO THE DWS ALONG WITH ALL NECESSARY
EASEMENTS AND DOCUMENTS.

WHEN COMPACTION TESTS ARE REQUIRED, THE CONTRACTOR SHALL BE RESPONSIBLE
TO PROVIDE THE DWS WITH PROCTOR RESULTS OF MATERIALS TO BE USED FOR THAT
PORTION OF WORK REQUIRING COMPACTION. THESE RESULTS SHALL BE CERTIFIED AND
SHALL BE FURNISHED TO DWS ONE WEEK PRIOR TO COMMENCEMENT OF WORK. COST
FOR COMPACTION TESTS SHALL BE INCIDENTAL TO PIPELINE INSTALLATION.

ALL NEWLY INSTALLED WATERLINES SHALL HAVE A BLUE WARNING TAPE LABELED
"WATERLINE" PLACED DIRECTLY OVER THE COMPACTED CUSHION MATERIAL.

CONSTRUCTION PROJECTS REQUIRING TEMPORARY WATER SERVICE SHALL BE
METERED AND PAID FOR BY THE CONTRACTOR.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR RECORD DRAWINGS (AS—BUILT
DRAWINGS) AND THE LICENSED ENGINEER SHALL CERTIFY THE DRAWINGS AS TO
ACCURACY AND SUBMIT THE DRAWINGS AND AS—BUILT TRACINGS TO THE DWS.

CRADING NOTES

ALL GRADING WORK SHALL CONFORM TO CHAPTER 10 OF THE HAWAIl COUNTY
CODE. SHOULD A GRADING PERMIT BE REQUIRED, NO WORK SHALL COMMENCE
UNTIL THE DEPARTMENT OF PUBLIC WORKS (DPW) APPROVES A GRADING PERMIT.

THE CONTRACTOR SHALL REMOVE ALL SILT AND DEBRIS DEPOSITED IN DRAINAGE
FACILITIES, ROADWAYS AND OTHER AREAS RESULTING FROM HIS WORK. THE COSTS
INCURRED FOR ANY NECESSARY REMEDIAL ACTION BY THE DPW SHALL BE
PAYABLE BY THE CONTRACTOR.

THE CONTRACTOR, AT HIS OWN EXPENSE, SHALL KEEP THE PROJECT AND
SURROUNDING AREAS FREE FROM DUST NUISANCES. THE WORK SHALL BE IN
CONFORMANCE WITH THE AIR POLLUTION CONTROL RULES OF THE STATE
DEPARTMENT OF HEALTH, HAR 11-60.1, FUGITIVE DUST.

ALL GRADING OPERATIONS SHALL BE PERFORMED IN CONFORMANCE WITH THE
APPLICABLE PROVISIONS OF THE HAWAII ADMINISTRATIVE RULES, TITLE 11,
CHAPTER 55, WATER POLLUTION CONTROL AND CHAPTER 54, WATER QUALITY
STANDARDS, AND TO THE EROSION AND SEDIMENTATION CONTROL STANDARDS
AND GUIDELINES OF THE DEPARTMENT OF PUBLIC WORKS, COUNTY OF HAWAII.

THE CONTRACTOR SHALL SOD OR PLANT ALL SLOPES AND EXPOSED AREAS.
IMMEDIATELY AFTER THE GRADING WORK HAS BEEN COMPLETED.

FILLS ON SLOPES STEEPER THAN 5:1 SHALL BE KEYED.

THE CONTRACTOR SHALL INFORM THE DPW OF THE LOCATION OF THE DISPOSAL
AND/OR BORROW SITE(S) REQUIRED FOR THIS PROJECT WHEN AN APPLICATION
FOR A GRADING PERMIT IS MADE. THE DISPOSAL AND/OR BORROW SITE(S) MUST
ALSO FULFILL THE REQUIREMENTS OF THE GRADING ORDINANCE.

NO GRADING WORK SHALL BE DONE ON SATURDAYS, SUNDAYS AND HOLIDAYS
ANYTIME WITHOUT PRIOR APPROVAL FROM THE DEPARTMENT OF PUBLIC WORKS.
GRADING WORK ON NORMAL WORKING DAYS SHALL BE BETWEEN THE HOURS
OF 8:00 AM. TO 4:30 PM.

CONSTRUCTION NOTES

SHOULD ANY UNANTICIPATED ARCHAEOLOGICAL SITE(S) BE UNCOVERED,
ALL WORK SHALL CEASE IN THE IMMEDIATE AREA AND THE DLNR,
HISTORIC PRESERVATION DIVISION (327-3690) (KONA OFFICE) SHALL BE
NOTIFIED. NO WORK SHALL RESUME UNTIL CLEARANCE HAS BEEN
OBTAINED FROM THE HISTORIC PRESERVATION DIVISION.

NO WORK SHALL BE DONE ON SATURDAYS, SUNDAYS, AND HOLIDAYS AT
ANYTIME WITHOUT PRIOR APPROVAL FROM THE DEPARTMENT OF HAWAIIAN
HOME LANDS. NORMAL WORKING HOURS SHALL BE BETWEEN 7:00 A.M.
TO 3:30 P.M. MONDAY — FRIDAY.

CONTRACTOR SHALL APPLY AND PAY FOR ALL PERMITS. PERMITS SHALL
INCLUDE, BUT NOT LIMITED TO DEPARTMENT OF HEALTH NATIONAL
POLLUTION DISCHARGE ELIMINATION SYSTEM (NPDES) PERMITS FOR
STORM WATER, HYDROSTATIC TEST AND DEWATERING DISCHARGES (IF
APPLICABLE) PRIOR TO COMMENCING CONSTRUCTION.

THIS PROJECT SHALL BE SUBJECT TO THE DEPARTMENT OF WATER SUPPLY
(DWS), COUNTY OF HAWAII, INSPECTIONS. CONTRACTOR SHALL COORDINATE
WITH DWS AND DHHL FOR INSPECTIONS. AFTER CONSTRUCTION, DWS WILL
DO THE OPERATION, REPAIR, AND MAINTENANCE OF THE WATER SYSTEM
FACILITIES.

UPON COMPLETION AND ACCEPTANCE OF THE PROJECT BY THE DHHL, THE
CONTRACTOR SHALL SUBMIT TO THE ENGINEER ONE (1) COMPLETE SET
OF CERTIFIED AS—BUILT DRAWINGS. THE AS—BUILT DRAWINGS SHALL SHOW
THE ACTUAL CONSTRUCTION SO THAT ANY FUTURE RENOVATIONS OR
TIE-INS CAN BE ANTICIPATED ACCURATELY. (SEE SPECIFICATIONS FOR
DETAILED REQUIREMENTS)

UPON COMPLETION AND ACCEPTANCE OF THE PROJECT BY THE DHHL, THE
CONTRACTOR SHALL PREPARE AND SUBMIT TO THE ENGINEER AN ITEMIZED
IN—PLACE COST LIST, TO THE SATISFACTION OF THE DEPARTMENT OF
WATER SUPPLY (DWS). THIS IS REQUIRED FOR CONVEYANCE OF THE
WATER SYSTEM TO DWS FOR OPERATION AND MAINTENANCE. IF THE BID
PROPOSAL IS ITEMIZED, THEN THE PROPOSAL WITH AS—BUILT CHANGES
NOTED WILL BE SUFFICIENT. IF THE BID PROPOSAL IS LUMP SUM, THEN
THE CONTRACTOR SHALL PREPARE AN ITEMIZED IN—PLACE COST LIST FOR
THE DWS. (FOR EXAMPLE, IF ALL ELECTRICAL WORK IS LUMP SUM, THEN
CREATE AN ITEMIZED LIST OF EQUIPMENT INSTALLED).

DEPARTMENT OF LAND AND NATURAL RESOURCES (DLNR) NOTES:
CONTRACTOR AGREES TO INDEMNIFY, DEFEND AND HOLD THE STATE OF
HAWAI'l, DEPARTMENT OF LAND AND NATURAL RESOURCES, HARMLESS
FROM AND AGAINST ANY LOSS, LIABILITY, CLAM OR DEMAND FOR
PROPERTY DAMAGE, PERSONAL INJURY, AND DEATH ARISING OUT OF ANY
ACT OR OMISSION OF THE CONTRACTOR RELATING OR CONNECTED WITH
THIS PROJECT.

CONTRACTOR SHALL PROCURE AND MAINTAIN DURING THE ENTIRE PERIOD
OF THIS PROJECT FROM AN INSURANCE COMPANY OR COMPANIES
LICENSED TO DO BUSINESS IN THE STATE OF HAWAI'l, A POLICY OR
POLICIES OF COMPREHENSIVE PUBLIC LIABILITY INSURANCE, IN AN
AMOUNT OF $500,000 PER INCIDENT / $1,000,000 AGGREGATE
INSURING THE STATE OF HAWAI'l AGAINST ALL CLAIMS FOR PERSONAL
INJURY, DEATH, AND PROPERTY DAMAGE; THAT SAID POLICY SHALL
COVER THE ENTIRE PROJECT AREA (TMK: (3)-1-5-08: 1, 3),
INCLUDING THE DWS KEONEPOKO NUI WELL AND RESERVOIR SITE, &
INCLUDING ALL IMPROVEMENTS AND GROUNDS AND ALL ROADWAYS OR
SIDEWALKS ON OR ADJACENT TO THE SAID AREA IN THE CONTROL OR
USE OF THE CONTRACTOR;

CONTRACTOR SHALL NOT CAUSE OR PERMIT THE ESCAPE, DISPOSAL OR

RELEASE OF ANY HAZARDOUS MATERIALS EXCEPT AS PERMITTED BY LAW.
CONTRACTOR SHALL NOT ALLOW THE STORAGE OR USE OF SUCH

MATERIALS IN ANY MANNER NOT SANCTIONED BY LAW OR BY THE
HIGHEST STANDARDS PREVAILING IN THE INDUSTRY FOR THE STORAGE
AND USE OF SUCH MATERIALS, NOR ALLOW TO BE BROUGHT ONTO THE
PROJECT AREA ANY SUCH MATERIALS EXCEPT TO USE IN THE ORDINARY
COURSE OF BUSINESS OF THE CONTRACTOR, AND THEN ONLY AFTER
WRITTEN NOTICE IS GIVEN TO THE STATE OF THE IDENTITY OF SUCH
MATERIALS AND UPON THE STATE'S CONSENT WHICH MAY BE WITHHELD
AT THE STATE'S SOLE AND ABSOLUTE DISCRETION. IF ANY LENDER OR
GOVERNMENTAL AGENCY SHALL EVER REQUIRE TESTING TO ASCERTAIN
WHETHER OR NOT THERE HAS BEEN ANY RELEASE OF HAZARDOUS
MATERIALS BY THE CONTRACTOR, THEN THE CONTRACTOR SHALL BE
RESPONSIBLE FOR THE REASONABLE COST THEREOF.

CONTRACTOR AGREES TO INDEMNIFY, DEFEND, AND HOLD THE STATE
HARMLESS, FROM ANY DAMAGES AND CLAIMS RESULTING FROM THE
RELEASE OF HAZARDOUS MATERIALS ON THE PROJECT AREA OCCURRING
WHILE THE CONTRACTOR IS IN POSSESSION, OR ELSEWHERE IF CAUSED
BY THE CONTRACTOR.

FOR PURPOSES OF THIS "HAZARDOUS MATERIAL" SHALL MEAN ANY
POLLUTANT, TOXIC SUBSTANCE, HAZARDOUS WASTE, HAZARDOUS
MATERIAL, HAZARDOUS SUBSTANCE, OR OIL AS DEFINED IN OR
PURSUANT TO THE RESOURCE CONSERVATION AND RECOVERY ACT, AS
AMENDED, THE COMPREHENSIVE ENVIRONMENTAL RESPONSE,
COMPENSATION, AND LIABILITY ACT, AS AMENDED, THE FEDERAL CLEAN
WATER ACT, OR ANY ORDINANCE, RULE, OR BY—LAW, WHETHER EXISTING
AS OF THE DATE HEREOF, PREVIOUSLY ENFORCED, OR SUBSEQUENTLY
ENACTED;

CONTRACTOR SHALL COMPLY WITH ALL APPLICABLE STATUTES, ORDINANCES,
RULES AND REGULATIONS OF THE FEDERAL, STATE AND COUNTY OF

HAWAI'l GOVERNMENTS RELATIVE TO THE RIGHTS GRANTED HEREIN;

IN THE EVENT ANY UNANTICIPATED SITES OR REMAINS SUCH AS BONE OR
CHARCOAL DEPOSITS, HUMAN BURIALS, ROCK OR CORAL ALIGNMENTS,
PAVINGS OR WALLS ARE ENCOUNTERED, CONTRACTOR SHALL STOP WORK
AND CONTACT THE STATE HISTORIC PRESERVATION DIVISION AT (808)
692-8015, (601 KAMOKILA BLVD., ROOM 555, KAPOLEI, HI., 96707)
IMMEDIATELY;

CONTRACTOR SHALL REMOVE AND PROPERLY DISPOSE ANY AND ALL
REFUSE IT PRODUCES WITHIN THE PROJECT AREA;

NO OPEN BURNING OF ANY TYPE SHALL BE PERMITTED ON THE
PROJECT AREA AND/OR THE SURROUNDING STATE LANDS;

CONTRACTOR SHALL USE APPROPRIATE PRECAUTIONS AND MEASURES TO
MINIMIZE INCONVENIENCES TO SURROUNDING RESIDENTS, LANDOWNERS,
AND THE PUBLIC IN GENERAL; AND

THE DEPARTMENT OF LAND AND NATURAL RESOURCES, LAND DIVISION,
RESERVES THE RIGHT TO IMPOSE ADDITIONAL TERMS AND CONDITIONS
AT ANY TIME IF IT DEEMS NECESSARY WHILE THIS PROJECT IS UNDER
CONSTRUCTION, TO BEST SERVE THE INTEREST OF THE STATE.

SUBSURFACE INVESTIGATION REPORT RECOMMENDATIONS NOTES
SEE SHEET C—4 ADDENDUM NO.2, FOR

REVISED SUBSURFACE INVESTIGATION REPORT

RECOMMENDATIONS NOTES

EARTHWORK RECAPITULATION

EXCAVATION | EMBANKMENT | AREA OF GRADING
(C.Y.) (C.Y.) (ACRES)
WELL SITE 6,550 0 0.9
ACCESS ROAD 4,379 1,230 3.6
TOTAL 10,929 1,230 4.5

EARTHWORK SUMMARY

EXCAVATION = 10,929 C.Y.

EMBANKMENT = 1,230 C.Y.

AREA OF GRADING = 4.5 AC.
1. THE EARTHWORK QUANTITIES ABOVE ARE APPROXIMATE AND ARE

SHOWN FOR PERMIT PURPOSE ONLY.

WATER NOTES (DEPARTMENT OF HEALTH)

CHLORINATION OF WATER SYSTEMS

1.

10.

1.

12.
13.

14.
15.

WATER MAINS SHALL BE DISINFECTED IN ACCORDANCE WITH AWWA STANDARD FOR DISINFECTING WATER MAINS, ANSI/AWWA C651-99,
SECTION 4.4.3 CONTINUOUS—FEED METHOD.

THE STORAGE TANK SHALL BE DISINFECTED IN ACCORDANCE WITH AWWA STANDARD FOR DISINFECTING WATER—STORAGE FACILITIES,
ANSI/AWWA C652-92, SECTION 4.1, CHLORINATION METHOD 1.

LIQUID CHLORINE OR CALCIUM HYPOCHLORITE THAT HAS BEEN TESTED AND CERTIFIED AS MEETING THE SPECIFICATIONS OF ANSI/NSF
STANDARD 60, DRINKING WATER TREATMENT CHEMICALS — HEALTH EFFECTS, SHALL BE USED FOR THE CHLORINATION OF THE WATER MAINS
AND STORAGE TANK.

PRIOR TO CHLORINATION, THE WATER MAINS AND SHALL BE THOROUGHLY FLUSHED.

THE INTERIOR SURFACES OF THE WATER MAINS SHALL BE EXPOSED TO THE CHLORINATING SOLUTION, BY COMPLETELY FILLING THE MAIN TO
REMOVE ALL AIR POCKETS, FOR A MINIMUM OF 24 HOURS AND THE FREE CHLORINE RESIDUAL SHALL NOT BE LESS THAN 10 PPM AFTER
SUCH TIME.

SHOULD CALCIUM HYPOCHLORITE BE USED, NO SOLID AND/OR UNDISSOLVED PORTION OF THE COMPOUND SHALL BE INTRODUCED INTO ANY
SECTION OF THE WATER MAINS AND STORAGE TANK TO BE CHLORINATED.

AT THE END OF THE 24 HOUR DISINFECTION PERIOD, REPRESENTATIVE SAMPLES SHALL BE TAKEN AND ANALYZED TO ASSURE A FREE
CHLORINE RESIDUAL OF AT LEAST 10 PPM.

SHOULD THE FREE CHLORINE RESIDUAL RESULTS INDICATE ADEQUATE CHLORINATION, THE WATER MAINS AND STORAGE TANK SHALL BE
THOROUGHLY FLUSHED AND FILLED WITH WATER FROM THE EXISTING SYSTEM AND AGAIN TESTED FOR FREE CHLORINE RESIDUAL. THE

FLUSHING SHALL BE CONSIDERED ADEQUATE IF THE FREE CHLORINE RESIDUAL TEST RESULTS INDICATE THAT THE WATER IN THE WATER
MAINS AND STORAGE TANK HAS A COMPARABLE CHLORINE RESIDUAL AS THE WATER IN THE EXISTING SYSTEM.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE PROPER DISPOSAL OF CHLORINATED WATER TO SAFEGUARD PUBLIC HEALTH AND
ENVIRONMENT IN ACCORDANCE WITH APPLICABLE STATE DEPARTMENT OF HEALTH REQUIREMENTS. A NEUTRALIZING CHEMICAL SHALL BE
APPLIED TO THE WATER TO BE WASTED TO THOROUGHLY NEUTRALIZE THE CHLORINE RESIDUAL REMAINING IN THE WATER IN ACCORDANCE
WITH AWWA C651-99, SECTION 4.5.2, AND APPENDIX C.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR OBTAINING A NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) PERMIT FROM
THE DEPARTMENT OF HEALTH, CLEAN WATER BRANCH PRIOR TO THE START OF CONSTRUCTION, FOR THE DISPOSAL OF WATER USED FOR
HYDROTESTING AND CHLORINATION.

FOLLOWING THE ACCEPTABLE FLUSHING OF THE WATER MAINS, TWO CONSECUTIVE SETS OF ACCEPTABLE SAMPLES, TAKEN AT LEAST 24

HOURS APART, FROM REPRESENTATIVE POINTS SHALL BE TAKEN AND SUBJECTED TO MICROBIOLOGICAL TESTS. FOR WATERLINES, AT LEAST
ONE SET OF SAMPLES SHALL BE COLLECTED FROM EVERY 1,200 FEET OF THE NEW WATER MAIN, PLUS ONE FROM THE END OF THE LINE

AND AT LEAST ONE SET FROM EACH BRANCH. FOR THE STORAGE TANK, THE SAMPLE SHALL BE COLLECTED FROM THE TANK’'S EFFLUENT
LINE SAMPLE TAP. POSITIVE OR INVALID TEST RESULTS WILL NOT BE ACCEPTABLE AND THE PROCESS WILL BE REPEATED.

ALL MEASUREMENTS FOR CHLORINE RESIDUAL SHALL BE ANALYZED USING E.P.A. APPROVED METHODS FOR DRINKING WATER.

ALL MICROBIOLOGICAL TESTS SHALL BE PERFORMED BY A LABORATORY APPROVED BY THE DEPARTMENT OF HEALTH, STATE OF HAWAII.
THE DEVELOPER/CONTRACTOR SHALL BE RESPONSIBLE FOR ALL COSTS ASSOCIATED WITH ALL OF THE FOREGOING.

SEE ANSI/AWWA C651-99, SEC. 4.3.6 FOR SWABBING CHLORINATION PROCEDURES.

OTHER

1.

1.

ALL MATERIALS (PIPE, PIPE LUBRICANTS, PAINTS, SEALANTS, FORM OIL, CONCRETE ADMIXTURES, ETC.) IN DIRECT CONTACT WITH THE

POTABLE WATER SHALL HAVE NATIONAL SANITATION FOUNDATIONS (NSF) APPROVALS. THE CONTRACTOR SHALL SUBMIT THESE APPROVALS
TO THE DEPT. OF WATER FOR REVIEW AND APPROVAL PRIOR TO ITS APPLICATION.

ENVIRONMENTAL PROTECTION NOTES (DEPARTMENT OF HEALTH)
IN ACCORDANCE WITH CHAPTER 11-55, WATER POLLUTION CONTROL AND CHAPTER 11-54, WATER QUALITY STANDARDS, TITLE 11, STATE
ADMINISTRATIVE RULES, THE PROPERTY OWNER/DEVELOPER SHALL BE RESPONSIBLE FOR ENSURING THAT THE BEST MANAGEMENT PRACTICE
(BMP) TO MINIMIZE OR PREVENT THE DISCHARGE OR SEDIMENTS, DEBRIS, AND OTHER WATER POLLUTANT INTO STATE WATERS IS PROVIDED.

ASPHALTIC CONCRETE (AC) PAVEMENT NOTE

CONSTRUCTION OF ALL ASPHALTIC CONCRETE (AC) PAVEMENT SHALL BE DONE IN ACCORDANCE WITH ALL APPLICABLE SECTIONS OF THE
CURRENT "HAWAIl STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION, OF THE STATE DEPARTMENT OF TRANSPORTATION,
HIGHWAYS DIVISION. THIS SUPERSEDES SECTION 303.32 (ASPHALTIC CONCRETE PAVEMENT) OF THE WATER SYSTEM STANDARDS.
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SUBSURFACE INVESTIGATION REPORT RECOMMENDATIONS NOTES

SITE PREPARATION — PRIOR TO THE START OF THE ACTUAL GRADING OPERATIONS,
THE SITE SHALL BE CLEARED AND GRUBBED TO REMOVE THE SURFACE VEGETATION,
ORGANICS, AND OTHER DELETERIOUS MATERIALS. THIS MATERIAL WOULD BE
UNSUITABLE FOR USE AS FILL, AND SHALL BE WASTED OFF SITE. THE CLEARING AND
GRUBBING SHALL BE DONE IN ACCORDANCE WITH SECTION 201 OF THE 2005 HAWAII
STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION (STANDARD
SPECIFICATIONS), ISSUED BY: STATE OF HAWAI, DEPARTMENT OF TRANSPORTATION,
HIGHWAYS DIVISION.

SITE GRADING — AFTER THE SITE PREPARATION HAS BEEN COMPLETED, THE GRADING
OPERATIONS MAY BEGIN TO GENERATE THE PLANNED FINISHED GRADES. THE USE OF
HEAVY ROCK EXCAVATING EQUIPMENT, SUCH AS LARGE RIPPER—EQUIPPED DOZERS AND
TRACKHOE—MOUNTED HOERAMS, SHOULD BE ANTICIPATED TO FACILITATE THE REMOVAL
OF THE HARD MASSIVE BASALT, WHICH WAS ENCOUNTERED AT DEPTHS OF LESS THAN 1
FOOT IN THE TEST BORINGS AND IS EXPOSED AT THE GROUND SURFACE THROUGHOUT
MOST OF THE GENERAL SITE AREA.

AFTER THE SITE GRADING HAS ATTAINED THE FINISH SUBGRADE LEVELS, THE TANK PAD
SHALL BE PROOF—ROLLED TO DETERMINE IF ANY LOOSE CLINKER POCKETS, SOFT SPOTS,
OR LARGE VOIDS IN THE UNDERLYING ROCK EXIST. THE PROOF—ROLLING SHALL
CONSIST OF AT LEAST 6 PASSES OF A D—9 DOZER, OR EQUIVALENT, AND SHALL
EXTEND AT LEAST 5 FEET LATERALLY BEYOND THE PERIMETER OF THE TANK AND ITS
FOUNDATIONS. ANY POCKETS OF ASH OR LOOSE CLINKER ENCOUNTERED DURING THE
PROOF—ROLLING OPERATIONS SHALL BE REMOVED DOWN TO THE UNDERLYING BASALT,
AND THE RESULTING DEPRESSION BACKFILLED IN ACCORDANCE WITH THESE
RECOMMENDATIONS. WHERE CAVITIES OR VOIDS WITHIN THE ROCK ARE ENCOUNTERED,
THEY SHALL BE FILLED WITH LOW—STRENGTH CONCRETE. SHOULD LARGER, I.E.,
GREATER THAN 2 FEET IN DEPTH, VOIDS OR CAVITIES BE ENCOUNTERED, FGE, LTD.
SHOULD BE NOTIFIED FOR ADDITIONAL RECOMMENDATIONS.

THE EXCAVATED SURFACE ASH AND CLINKER MAY BE RE—USED AS FILL AND BACKFILL
PROVIDED ALL VEGETATION, DELETERIOUS MATERIALS, AND SOIL CLODS AND ROCK
PARTICLES GREATER THAN 3 INCHES IN DIAMETER ARE REMOVED AND THEY ARE PLACED
AND COMPACTED IN ACCORDANCE WITH THESE RECOMMENDATIONS. THE EXCAVATIONS
WITHIN THE BASALT WILL LIKELY GENERATE MAINLY LARGE COBBLE— AND
BOULDER—SIZED ROCK FRAGMENTS, WHICH ARE UNSUITABLE FOR USE IN THIN FILLS OR
AS UTILITY TRENCH BACKFILL, WITHOUT SIGNIFICANT CRUSHING.

DUE TO THE RELATIVELY INSIGNIFICANT AMOUNTS OF THE SURFACE SOILS AND THE
OVERSIZED MATERIALS ANTICIPATED TO BE GENERATED FROM THE ROCK EXCAVATIONS,
THE USE OF IMPORTED FILL SHOULD BE ANTICIPATED TO COMPLETE THE SITE GRADING
AND FOR UTILITY TRENCH BACKFILL. IMPORTED FILL SHALL CONSIST OF LOW EXPANSION
GRANULAR SOIL, FREE OF ORGANICS, ROCKS AND CLODS GREATER THAN 3 INCHES IN
DIAMETER. IT SHALL POSSESS A PLASTICITY INDEX OF LESS THAN 10 AND NO MORE
THAN 1.5 PERCENT SWELL WHEN TESTING IN ACCORDANCE WITH ASTM D1883.

FILL AND BACKFILL SHALL BE PLACED IN RELATIVELY LEVEL LIFTS NO GREATER THAN 8
INCHES IN LOOSE THICKNESS, MOISTURE CONDITIONED TO WITHIN 3 PERCENT OF ITS
OPTIMUM MOISTURE CONTENT, AND UNIFORMLY COMPACTED TO AT LEAST 95 PERCENT
RELATIVE COMPACTION.

CUT SLOPES WITHIN THE BASALT SHALL BE SLOPED NO STEEPER THAN 1 HORIZONTAL
TO 1 VERTICAL (1H:1V) FOR SLOPE HEIGHTS OF UP TO 5 FEET. SLOPES EXCEEDING
THIS HEIGHT ARE NOT ANTICIPATED AT THIS TIME AND SHOULD BE INDIVIDUALLY
EVALUATED, SHOULD THEY OCCUR.

FOUNDATIONS — THE PROPOSED TANK MAY BE ADEQUATELY SUPPORTED ON A
FOUNDATION SYSTEM CONSISTING OF INDIVIDUAL SPREAD FOUNDATIONS AND EITHER A
CONTINUOUS RING FOOTING OR THICKENED—EDGE SLAB FOUNDATION FOUNDED ON THE
INTACT BASALT. THE CONTROL BUILDING SHALL BE SUPPORTED ON SIMILAR SHALLOW
FOUNDATION SYSTEMS BEARING ON INTACT BASALT.
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FOUNDATIONS BEARING UPON THE BASALT MAY BE DESIGNED FOR AN ALLOWABLE
BEARING PRESSURE OF 8,000 P.S.F. THIS VALUE MAY BE INCREASED BY ONE-THIRD FOR
SHORT TERM TRANSIENT LOADINGS. INDIVIDUAL SPREAD FOUNDATIONS SHALL HAVE A
MINIMUM BASE WIDTH OF 18 INCHES. CONTINUOUS STRIP FOOTINGS AND THICKENED—EDGE
FOUNDATIONS SHALL HAVE A MINIMUM WIDTH OF 12 INCHES. FOUNDATIONS SHALL BE
EMBEDDED AT LEAST 6 INCHES INTO THE BASALT.

THE FOUNDATIONS SHALL BEAR ENTIRELY ON THE MASSIVE BASALT. SHOULD BOTH SOIL
AND ROCK BE ENCOUNTERED IN THE FOOTING EXCAVATIONS, THE FOUNDATION EMBEDMENT
SHALL BE INCREASED SUCH THAT THE ENTIRE FOUNDATION IS BEARING UPON BASALT.

THE BOTTOM OF THE FOUNDATION EXCAVATIONS FOR THE NEW RESERVOIR SHALL BE
PROBED TO A DEPTH EQUAL TO ONE FOOTING WIDTH, OR TO A MINIMUM DEPTH OF 8 FEET
BELOW THE BOTTOM OF FOUNDATION LEVEL, TO DETECT THE POSSIBLE PRESENCE OF
VOIDS BENEATH THE FOUNDATIONS. AT LEAST ONE PROBE SHALL BE DRILLED NEAR THE
CENTER OF EACH INDIVIDUAL SPREAD FOUNDATION, AND ONE PROBE DRILLED EVERY 10
FEET ALONG THE TANK’S PERIMETER FOUNDATION. ANY VOIDS DETECTED DURING THE
PROBING OPERATIONS SHALL BE FILLED WITH LEAN CONCRETE.

THE BOTTOM OF ALL FOOTING EXCAVATIONS SHALL BE CLEANED OUT OF ALL LOOSE
MATERIAL, PRIOR TO THE PLACEMENT OF REINFORCING STEEL AND CONCRETE. STEEL
REINFORCEMENT OF THE FOUNDATIONS SHALL BE PROVIDED IN ACCORDANCE WITH THE
RECOMMENDATIONS OF THE PROJECT STRUCTURAL ENGINEER.

TOTAL AND DIFFERENTIAL SETTLEMENTS EXCEEDING 1/4 INCH ARE NOT ANTICIPATED FOR
FOUNDATIONS DESIGNED AND CONSTRUCTED IN ACCORDANCE WITH THESE
RECOMMENDATIONS AND THE ASSUMED LOADING CONDITIONS INDICATED PREVIOUSLY IN
THIS REPORT. SHOULD THE ACTUAL TANK LOADS EXCEED THESE ASSUMED LOADS, FGE,
LTD. SHOULD BE NOTIFIED SO THAT ADDITIONAL RECOMMENDATIONS CAN BE PROVIDED, IF
NECESSARY.

CONCRETE SLABS—ON—GRADE — CONCRETE SLABS—ON-GRADE MAY BE USED FOR THE
TANK FLOOR PROVIDED THE GRADING RECOMMENDATIONS OF THIS REPORT ARE FOLLOWED.
THIS WILL ASSURE THAT THE SLAB SUBGRADE CONSISTS OF INTACT BASALT, OR
GRANULAR FILL, WHICH HAS BEEN UNIFORMLY COMPACTED TO AT LEAST 95 PERCENT
RELATIVE COMPACTION.

THE CONCRETE SLAB SHALL BE UNDERLAIN BY AT LEAST 6 INCHES OF AGGREGATE FOR
UNTREATED BASE (UTB). THE UTB SHALL CONFORM TO SECTION 703.06 OF THE STANDARD
SPECIFICATIONS AND SHALL BE COMPACTED TO AT LEAST 95 PERCENT RELATIVE
COMPACTION AS DETERMINED BY ASTM D 1557. WHERE INTACT BASALT IS ENCOUNTERED
AT THE SUBGRADE LEVEL BENEATH THE TANK FLOOR SLAB, IT SHALL BE OVEREXCAVATED
SUFFICIENTLY TO ALLOW PLACEMENT OF THE BASE COURSE MATERIAL.

STEEL REINFORCEMENT OF THE CONCRETE SLABS SHALL BE PROVIDED IN ACCORDANCE
WITH THE RECOMMENDATIONS OF THE PROJECT STRUCTURAL ENGINEER.

UTILITIES — UTILITIES SHALL BE INSTALLED AND BACKFILLED IN ACCORDANCE WITH THE
GRADING RECOMMENDATIONS OF THIS REPORT AND THE SPECIFIC REQUIREMENTS OF EACH
PARTICULAR UTILITY. UTILITY BACKFILLS SHALL BE PLACED AND COMPACTED UTILIZING
THE APPROPRIATE MECHANICAL COMPACTORS AROUND AND ABOVE THE PIPES. JETTING
OR PONDING OF THE BACKFILL AS A METHOD TO ACHIEVE COMPACTION IS NOT ALLOWED.

UTILITIES MAY BE FOUNDED IN PROPERLY COMPACTED FILL OR THE INTACT BASALT.
WHERE SOFT SPOTS ARE ENCOUNTERED AT THE BOTTOM OF UTILITY EXCAVATIONS, THEY
SHALL BE REMOVED DOWN TO THE PROPERLY COMPACTED FILL OR INTACT BASALT AND
THE RESULTING DEPRESSION BACKFILLED IN ACCORDANCE WITH THE GRADING
RECOMMENDATIONS. WHERE BOULDERS OR INTACT BASALT ARE ENCOUNTERED AT THE
UTILITY INVERT LEVEL, THEY SHALL BE OVEREXCAVATED SUFFICIENTLY TO ALLOW THE
PLACEMENT OF THE APPROPRIATE THICKNESS OF BEDDING INDICATED IN THE STANDARD
SPECIFICATIONS. AT LEAST 6 INCHES OF PIPE CUSHION SHALL BE PLACED BENEATH
THE PIPES FOUNDED IN BASALT.

THE USE OF ROCK EXCAVATING EQUIPMENT SHOULD BE ANTICIPATED TO FACILITATE
THE REMOVAL OF INTACT ROCK ENCOUNTERED IN THE UTILITY TRENCHES.
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2" A.C. PAV'T. ON 4" BASE COURSE
2" EFFLUENT LI

/ A
/ COLIRSE mSECTION THROUGH BUILDING AND SITE
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5. SEE GRADING NOTES, SHEET C-1. 3” THICK (TYP.) ON 6” BASE

; FINISH GRADEJ #67 GRAVEL,/ 2” A.C. PAV'T. [
1

6. THE CONTRACTOR SHALL HAUL ANY EXCESS
EXCAVATED MATERIAL TO A DESIGNATED FILL
SITE. SEE OPTIONAL FILL SITE PLAN, SHEET C-27.
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STA. 1+51.05
INFLUENT LINE

1 — 12" SOLID BODY
SLEEVE, 12 ” LONG

@ MAKUU WELL NO.
STA. —0+39.95
INFLUENT LINE
BENCH MARK
CASING EL. = 824
¢ WELL COORDINATE

37,111.70S
26.184.65E

OLAA "A”

SEE WELL PUMP
DETAILS, SHT. M—1

STA. 1+62.63
INFLUENT LINE

2%%%2‘”‘3
\&-8/

STA. 0+00
EFFLUENT LINE

§EETTZ'>Z'”G
\o-8/

STA. 0+11.54 o/s 4 LT.
CENTER ACCESS ROAD
EFFLUENT LINE

1 — 12" SOLID BODY
SLEEVE, 12" LONG

TH
20’

STA. 0+00
INFLUENT LINE

| — 10" NIPPLE, 12" LONG
1 — 12" X 10" REDUCER,
MJ W/MEGALUGS

INV. = 813.0‘
\C-7/

SEE PROFILE

STA. 0+51.18
INFLUENT LINE

1 — 12" 1/16 BEND, MJ
1 — CONC. BLOCK

STA. 1+26.70
INFLUENT LINE

1 — 12" 1/8 BEND,
1 — CONC. BLOCK

MJ

STA. 1+44.51
INFLUENT LINE
1 — 12” 1/4 BEND,
1 — CONC. BLOCK

MJ

STA. 1+47.55
INFLUENT LINE

1 — 12" BUTTERFLY
1 — VALVE BOX

1359°04'26"=— 45474 K.

CAINFL) -~ N TN T

4

1"

STA. 0+15.92

WASHOUT LINE

1 — 16" BUTTERFLY VALVE, MJ
1 — VALVE BOX

STA. 0+23.00

WASHOUT LINE

1 — 16" 1/4 BEND, MJ
1 — CONC. BLOCK

STA. 0+29 WASHOUT LINE
=STA. 0+23.43
OVERFLOW LINE

1 — 16" TEE, MJ

1 — CONC. BLOCK

STA. 0+00

OVERFLOW LINE
SEE PIPING SECTION

STA. 0+11.77

OVERFLOW LINE

1 — 16" SOLID BODY
SLEEVE, 15" LONG

SEE SECTION n

STA. 0+50.30
OVERFLOW LINE
=STA. 0+00 DRAIN LINE
CONSTRUCT GRATED DRAIN PIT
NO. 1

TOP GRATE = 819.8

INV. = 817.8—6" PVC DRAIN
INV. = 817.0-D12 (IN)

INV. = 815.4—16" FLAP VALVE
INV. = 815.3=D12 (OUT)

INV. = 812.5=PIT

SEE DETAIL n
\C-10/

12" OVERFLOW DRAINLINE

SEE PROFILE n

S

STA. 0+54.62 DRAIN LINE
CONSTRUCT GRATED DRAIN PIT
NO. 2

TOP GRATE = 821.8
INV. = 814.5—-PIT

H,

6" PVC PERIMETER DRAIN
819.5

HIGH POINT INV. = 819.

SEE DETAlLsm &m

®

@ @

STA. 0+07.7 SEWER LINE
1—-4" 1/8 BEND
INV.=818.21

SEE DETAL
1Y

STA. 0+17.8 SEWER LINE
1-4" 1/8 BEND

H,

1-COTG

SEE DETAIL

STA. 0+21.8 SEWER LINE
FOR CONTINUATION SEE
SHEETS M-5 & M-6

CONSTRUCT GRATED DRAIN
PIT NO. 3

TOP = 820.0
INV. = 813.2-D12
INV. = 812.8=PIT
SEE DETAIL

12" DRAINLINE "B”

SEE PROFILE
o7

CONSTRUCT GRATED DRAIN
INLET

TOP = 820.28
INV. = 819.2—-DITCH
INV. = 813.6=-D12

SEE DETAI n
1 ) AN

12" DRAINLINE "A”

SEE PROFILE
\S-7/

INSTALL 14’ WIDE DOUBLE
SWING GATE. SEE DETAIL,
SHEET C-13.

INSTALL APPROX. 1006’ L.F.
6—FT. HIGH CHAIN LINK FENCE.
SEE DETAIL, SHEET C-13.

TRANSFORMER PAD LOCATION,
SEE ELECTRICAL PLANS.

SAMPLING HOSE BIBB

®

STA. 0+77.4 EFFLUENT LINE

1 — 12" BUTTERFLY VALVE, M.J.,
CL. 150
1 — VALVE BOX

1 — 1" ARV & VALVE BOX
STA. 0+84.83 EFFLUENT LINE

3

1 - 12" TEE
1 — 12" BUTTERFLY VALVE, M.J.,
CL. 150

1 — VALVE BOX
1 — CONC. BLOCKS
22 LIN. FT. OF 12" D.Il. PIPE

®

12" FLOW METER BYPASS

ASSEMBLY SEE DETAIL n

LIQUID LEVEL INDICATOR, SEE
STRUCTURAL DWG. S-9

CONCRETE LANDING PAD FOR
EXTERIOR STAIRS. SEE DWG S—9

LOCATION OF FIRST STAIR
TREAD OF EXTERIOR STAIRS.
SEE DWG S-9.

® 99 ®

OBSERVATION PORT (TYPICAL —
4 EQUALLY SPACED).

SEE DETAIL
\o-8/

OBSERVATION PORT TO BE
CLEAR OF CONCRETE LANDING
PAD.

INSTALL BENCHMARK

SEE DETAIL SHEET C-12

STA. 0+17.05 o/s 4’ LT.
CENTER ACCESS ROAD
EFFLUENT LINE

1/2" COPPER LINE CONNECTION
TO CHLORINE RESIDUAL
ANALYZER IN HYDRO—PNEUMATIC
BOOSTER PUMP ROOM OF
CONTROL BUILDING.

STA. 0+05.71
INFLUENT LINE

1 — 12" 1/16 BEND, MJ
1 — 12" 1/32 BEND, MJxPE
2 — CONC. BLOCKS

/N 08/20/12 |ADD-2: REVISED SITE BASE,

D.L. "A", INFL. LINE & NOTES| A&A

DATE DESCRIPTION MADE BY | APPROVED

THIS WORK WAS PREPARED BY ME
OR UNDER MY SUPERVISION.

/r ASSOCIATES, LTD.

LICENSE EXPIREZ”04/30/14

ENGINEERS SURVEYORS
HAWAII, INC.
900 HALEKAUWILA ST.,

HONOLULU, HAWAII 96814
591-8116 HON. 885—-4590 KAMUELA

ESH

DEPARTMENT OF HAWAIIAN HOME LANDS
MAKUU OFFSITE WATER SYSTEM, PHASE 2:

PRODUCTION WELL.,, RESERVOIR, AND

SUPPORTING FACILITIES
AT HALONA, PUNA, ISLAND OF HAWAII, HAWAII

SITE PLAN

“T @ >/ SEE DETAIL/” ;™\
\ // ”»
. ? i =
V1.0 MG RESERVQ . = 818.
)
\ \ S OVERFLOW EL = 842 (1) STA. 0+15.05 o/s 4’ LT. SEE DETA"—Sm &m 1” PVC PIPE FOR CHLORINE cevsion
INJECTION LINE
\ /PN FLR EL= 824.0 CENTER ACCESS ROAD == =
\ \ 0 DA = 94 < EFFLUENT LINE \—/ \$-7/ SEE DETAIL
\ T 1 — 12" BUTTERFLY VALVE, MJ \M-2/
\ \ o1 — VALVE BOX @ 6” PVC PERIMETER DRAIN i
\ 'SEE PROFILE /" ™\ 45° BEND INV. = 818.6 1 1/2” COPPER PIPE FOR DEEP |  AKINAKA
Y SEE DETAILS m & m WELL PUMP ASSEMBLY SUPPLY
N & @ @ 2" COPPER PIPE LINE TO
N CONTROL BUILDING
<::> STA. 14+31.62 o/s 4 LT. "
AN CENTER ACCESS/ ROAD 6” PVC PERIMETER DRAIN STA. 0+92.19
N 25" BEND INV. = 818.7 EFFLUENT LINE
~_ END EFFLUENT LINE SEE DETAILS % 1
T~ FOR CONTINUATION OF 12 4 1 1 - 122 ngggégspfﬁgtﬁ;m
T WATERLINE SEE SHEET C-19. @ @
/ T
r (13) STA. 0+00 (27) 38'x24' PUMP CONTROL BLDG. STA. 0+70 EFFLUENT LINE
WASHOUT LINE SEE SHEET M-5, STRUCTURAL 1 — 12" TEE
=CENTER OF RESERVOIR AND ELECTRICAL PLANS 1 — 12" BUTTERFLY VALVE,
¢ WELL COORDINATE M.J., CL. 150
37,227.02S 1— VALVE BOX
Dond /1\ 26,226.91E gEEIADGIET I-:ELDING TANK 1 — CONC. BLOCKS
: OLAA "A" A IN. FT. OF 12" D.l. PIPE
- LR DAI&TA/'\ / INV. = 823.5 N (2 22 L
‘cuRvE[ (1) @ ) 9 , [(5) |curvE SEE PIPING SECTION \C-9/
A 90" 00° ) 128'40°56” |\ 66°25'19” | 285°06°15"] \(90° 00’ A W
A)2 45° 00’ || 64°20'28” |/3312°39.57142°03'07.57 /145 00° | A/2~ STA. 0+11.67 STA. 0+00 SEWER LINE
R 30.00 |, 20.00 |\ 30.00 60.00 10.00 R WASHOUT LINE CONNECT TO HOLDING TANK
T 30.00 41.63 19.64 - 10.00 T 1 -S-LQSVES%Q PSND(;( s‘Er\lv?//éREN?&w 4" PVC
C 42.43 | 36.06 | 3286 [N 7297 | 14.14 C ’ & 1.0 % MIN
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“ " 79" } (55"
- y N
’ . RESERVOIR |WALL ¢ RESERVOR
RESERVOIR WALL 5 INSTALL TANK LEVEL 824.0 N\ /
™ VALVE BOX PRESSURE TRANSMITTER. y
SPILLWAY ELEV.= |844.0 SEE DETAIL a SLOPE 823.5
= W l N ~
| , . . K/\//
' . 822.5 |
4/¢ { C iﬂ‘,{: L1 3/4” COPPER PIPE |
I 3’—0”
6" PVC PERIMETER DRAIN W/TYPAR
16” BUTTERFLY VALVE, M.J. | 3881ALF'LTER FABRIC OR APPROVED
r—10" | 14" | INSIDE DIA=94" ~—16" C.I. OVERFLOW I SEE DETAIL ‘n
I W
/ — %/f ‘ CONNECT TO WASHOUT
50 | 818.74 LINE WITH 3/4” BALL
Ll | | CORP STOP J
e 1 th L
4 (Y i ! 16" WASHOUT LINE
. HEXAGONAL ——= Z/ B B B B
S 5740 PEDESTAL _ ! =ra =
” - & 815.7
16" SOLID BODY
SLEEVE, 15" LONG
— e ut /2" SECTION — WASHOUT LINE
> — C-8 SCALE: 1/2" = 1'=0"
5 —
R
5’_0” |
L —6” PVC PERIMETER DRAIN ” |
W/TYPAR 3301 FILTER | | N
ENE FABRIC OR APPROVED EQUAL |
‘ SEE DETAIL 5
| [
~
SPILLWAY ELEV.=|844.0 7
ﬁl | =
) PIPE GRATE
=\ B B - 815.7 | - T 7 d <
T =
- o
= R
16" SOLID BODY N Bl T l8d—=1 <
SLEEVE, 15" LONG ) us T
T <| Z| o
. N /T INFLUENT LINE—+] 3l C| &
16" D.I. PIPE e = A=
NOTE: RESERVOIR WALL e ol 1 e -5
e ’ ”» —
FOR INFLUENT LINE [ 5—0" (IO lc
CONCRETE PEDESTAL, 1- W =
SEE DETAIL 7™ 12” BUTTERFLY VALVE, M.J., {a Ve < ©
m SECTION _ OVERFLOW LINE W/VALVE BOX 854.0 A > < /N 08/20/12 |ADD-2: REVISED DETAIL 1/C-5
W 7'_0" I 2/C—8 AND 3/C—-8 | A&A
@ SCALE: 1/ 2"=1"-0" EFFLUENT LINE —/’\PW\ R REVISION DATE DESCRIPTION MADE BY | APPROVED
< THIS WORK WAS PREPARED BY ME
/ 822.5 / /> \ OR UNDER MY SUPERVISION.
y. NN
4” BRASS PLUG
2-PLY ROOF PAPER 127x12"x8" COUNTERSUNK \14” EFFLUENT
» L AKINAKA & ASSOCIATES, LTD.
4" WIDE W/WRE TIES ~/ DRAIN INLET WALL THICK I LINE LA
/ CONCRETE FINISH f___— | — N, LFZT "\
IgERr-Ql(SA\RAl?r\ég 4 COLLAR / | LICENSE EXPIRES”D4/30/14
e
ENGINEERS SURVEYORS
OPENING. ATTACH TO / W/TYPAR 3301 FILTER 900 HALEKAUWILA ST.,
‘ : 819.1 FABRIC OR APPROVED EQUAL HONOLULU, HAWAI 96814
- g_%kll‘NEEISDS \AQIEEL SEE DETA”_ n 591—-8116 HON. 885—-4590 KAMUELA
_f SCREWS. - DEPARTMENT OF HAWAIIAN HOME LANDS
2" 4PV L -0 \S-7/ = MAKUU OFFSITE WATER SYSTEM, PHASE 2
1/2" (TYP.) ?BEEII_AE I\ITS/CATPEORUF?FEAI'TED PIPE () dh Lk ﬁ % L ET) PRODUCTION WELL, RESERVOIR, AND
- ‘ _ 12" D.I. PIPE _ SUPPORTING FACILITIES
% ( m '[i] ! | // AT HALONA, PUNA, ISLAND OF HAWAII, HAWAII
U [~
SIDE FRONT Z)) / T |
NOTE. 12" SOLID BODY RESERVOIR PIPING SECTIONS
PROVIDE FOUR (4) OBSERVATION \ 5" DIA PVC—/ SLEEVE, 12" LONG
PORTS EQUALLY SPACED AROUND : ,
THE PERIMETER OF THE RESERVOIR. il 12" D.I. PIPE
SEE DETAIL AT RIGHT.
N / A\ DETAIL—OBSERVATION PORT 3\ SECTION — INFLUENT / EFFLUENT LINE
DETAIL—PVC PERIMETER DRAIN @ NOT TO SCALE C—8 SCALE: 1/2"=1'—0"
@ NOT TO SCALE

SHEET C—8 OF SHEETS




TITLE

Sheet Title:

2012 — 2:46pm

Aug 16,
16 Aug 2012 — 2:44pm

CURRENT  OPR: smgq
LAST SAVED BY:smq
LAST MODIFIED:Thu,

P.M.. STY
CURRENT TIME:

g

PREFIX:G:\ESH 11-02 Makuu\ACAD\

FILE:ESH110217_ADDZ.dw

6" PVC PIPE o
. 10’6 -
” é— ’_ ” ’— ”
lﬁ,EDRA'N\ CENTERLINE— ~ S —— S =93 -
‘ /N SWALE
b b _— T 7eRATING
- OPENING
z ¢ o o - —
Lo S 5 =/
- | £ - "
PEN B g L, 4
Iﬂ Al @ o I.O . 1 o \ \
A = r r— £ — UL | g opE
. ! ) . . | /27 \
o 1\ N a— © ¥ o 4 N[ | i —0
o T S e S 2 o - Sham
o ] N l o o | [ S
. | \\ N \ \ S / / Lz" DRAIN
L‘_ .
= |
@ = ! “ “ LINE
| - T T ‘n |
l|l= © AN |4 AN | | \
0 e 1 N / )\ 0 i \
o3 L TR \—16" FLAP VALVE L GRATING . PN L GRATING
® 11 1 — \ — —
4
}7\ 4 ' \ ~_ , - NOTE: REINFORCED CONCRETE RINGS AND COVER
{1 A==t — GRATING 1 — N Py — | — CONTRACTOR SHALL PREPARE AND SUBMIT SHOP
_/ CENTERLINE | \ \\ DRAWINGS FOR DHHL/DWS REVIEW AND
4~ f4 DIAGONAL, &' LONG . _SYM. ABOUT ¢ SWALE SYM. ABOUT ¢ B\ \ﬁ\ SYM. ABOUT ¢ APPROVAL.
A \ 12" DRAIN LINE
-
PLAN — GRATED DRAIN PIT NO. 1 \ — 4 — 3/8"x1"x3'—0" BARS
e - PLAN — GRATED DRAIN PIT NO. 2 ELAN — CRATED DRAIN PIT NO. 3 WELDED TO EACH GRATE BAR
GRATE SEAT, SEE DETAIL Sy 1/2"x2 1/2"x2'—11" |
o o ok A o . MY/ ez = e
) — TOP GRATE, SEE PLANS ’ 3-1" SEE DETAIL "D’ BELOW SPACING /Y
#4 @ 6” 0.C. E.W. ) FOR ELEVATION / Z |
~ ., —— v 9 —9
CLASS A CONCRETE N #4 @ 12" EW. TOP ot oeapE - // N = SCA% .
_\ . \ M » /—1_"/\_: — '\_ ___‘—. E . o=
2 ————— a A e—rm—— » » D —————— —l+nn—n—n—n—n
~ ——b— 7 1/2” x 2 1/2” INSIDE =X 7 ‘
—-—@\—-—-Ar-—-— m— . s ‘/DRAINAGE OPENINGS 2-4" N—~
N PITCHED DOWNWARD @ 45° - GRAPHIC SCALES:
B % 4 D|X > 2 —#6 ADDJ Q/ B ” ”» T 4" 0 4” 8”
- #4 DIA: o| ALL 4 SIDES SECTION "B—B ~
= AROUND SEE LOCKING | e
43 /| OPENING. arock DETAL N\ N [T —__———REINFORCED W/2 x 16 - / SCALE 3 = 1o
ELLE o ‘L) vg4HgRer4sYévEVFVERT 3/8x1°x3—0° BARS 1 0 1
©>% 8" MIN §-0 \b g M, R ) WELDED TO EACH 1/2" 1/2"x4"x3" £ @ 3'-1" LONG / —— e —
JIPR ' L/ INSIDE DIAMETER 1 Neo ' GRATE BAR / . "
~E 2 / MNCS / SCALE: 1 1/2" = 1'-0
Z . %o i 1001 ) \u / o 0 o "
o (o) P i -
S / L 5 < —— N e —
< ” P i
16" FLAP VALVE I St conl == - -SSR R R e R R ar SCALE: 1/2" = 1'=0"
%0/ (WHERE SHOWN L] ° 1 /2"| = 3'_Q" 21/
° ¢ ON PLANS) 6~ & " CLR (] ®
As® Tog z\?/HE(I)?\I{:ER;T-ILC())V\:/VN Lg\INE PLANS) 1/2'%2 1/2°x2 =11" FLAT |
L 2 Ty » BARS @ 1 1/2" SPACING GRATE DETAIL /N 08/20/12 |ADD-2: REVISED DRAIN PIT
¥ 12 INV. 16_ OVERFLOW LINE 4-1/2" DIA. x 6" A.B SCALE: 1 1/2" = 1'-0" NO. 1 AND 2 DETAIL PLAN| A&A
ITE PLAN - . X .B. . : =1- :
CRUSHED ROCK LIMITS OF DEPTH EXCAVATION (SEE RESERVOIR SITE PLAN) WELDED TO 2, EQ. SP. NOTES: ewson_ one — wos o | sereoned
(SEE D.P.W. STD. SHALL NOT BE EXCEEDED (SEE CONCRETE LEVELING RING _D_E_M » THIS WORK WAS PREPARED BY ME
SPECS.—SECT. 28) PLAN FOR INVERTS) SCALE: 1 1/2” = 1’=0” 1. ALL WELD 5/16". OR UNDER MY SUPERVISION.
' ' ' 2. ALL STEEL SHALL BE STRUCTURAL GRADE.
mA__A" 3. GRATES AND FRAME ANGLES SHALL BE HOT DIP T
SECTION A-—A ¢ GALVANIZED AFTER FABRICATION IN ACCORDANCE WITH ASTM A123. AANARR 7 AOSOCIATES, LD
16 — OPENINGS GENSE EXPIREZ”04/30/14
PER ROW 2] 51 - ENGINEERS SURVEYORS
N
o v CONFINED SPACE_NOTES: E S H HAWAL INC.
el 1 /2" FOR ENTRY BY COUNTY PERSONNEL, INCLUDING INSPECTORS, INTO A PERMIT REQUIRED CONFINED SPACE HONOLULU, HAWAI 96614
21 5—= & — (= &=—H : AS DEFINED IN 29 CFR PART 1910.146(B), THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING: 291-8116 HON.  885-4590 KAMUELA
‘(:IV DEPARTMENT OF HAWAIIAN HOME LANDS
: 5— £ = = = 1. ALL SAFETY EQUIPMENT REQUIRED BY THE CONFINED SPACE REGULATIONS APPLICABLE TO ALL PARTIES MAKUU OFFS STEM. PHASE 2:
© OTHER THAN THE CONSTRUCTION INDUSTRY, TO INCLUDE, BUT NOT LIMITED TO THE FOLLOWING W TE WATER SYSTEM, PHASE 2
o TESZSooooooooooooooooooo- ' ' ' PRODUCTION WELL, RESERVOIR, AND
] A. FULL BODY HARNESSES FOR UP TO TWO PERSONNEL. SUPPORTING FACILITIES
m ” ”
5| ° - 712 41/2 B. LIFELINE AND ASSOCATED CLIPS. AT HALONA, PUNA, ISLAND OF HAWAIl, HAWAII
1 — L — - - C. INGRESS/EGRESS AND FALL PROTECTION EQUIPMENT.
] = = =—H D. TWO—WAY RA(DIOS (W)ALKIE—TALKIES% IF OUT OF LINE—OF—)SIGHT.
N LOCKING BLOCK DETAIL E. EMERGENCY (ESCAPE) RESPIRATOR (10 MINUTE DURATION).
N e == = = = = = SCALE: 3" = 1-0" F. CELLULAR TELEPHONE TO CALL FOR EMERGENCY ASSISTANCE. GRATED DRAIN PIT DETAILS
w G. CONTINUOUS GAS DETECTOR (CALIBRATED) TO MEASURE OXYGEN, HYDROGEN SULFIDE, CARBON
1 |lg 5 — = =0 MONOXIDE AND FLAMMABLES (CAPABLE OF MONITORING AT A DISTANCE OF AT LEAST 20—FEET
y AWAY.)
H. PERSONAL MULTI-GAS DETECTOR TO BE CARRIED BY INSPECTOR.
© STRUCTURAL LOAD—BEARING TANK m 2. CONTINUOUS FORCED AIR VENTILATION ADEQUATE TO PROVIDE SAFE ENTRY CONDITIONS.
- secmion “a_g”  [1 ) GRATED DRAIN PIT DETAILS
SLCHON B-—-08 C—10 SCALE: 1/2° = 1-0° 3. ONE ATTENDANT/RESCUE PERSONNEL TOPSIDE (TWO IF CONDITIONS WARRANT IT).

FILE POCKET FOLDER NO.

SHEETC—T10o0oF SHEETS | | | | |




TITLE

Sheet Title:

PROVIDE POSITIVE S e
DRAINAGE ON -9 1-10

2012 — 1:57pm

16 Aug 2012 — 1:55pm

smq
Aug 16,

P.M.: STY

CURRENT  OPR:
LAST MODIFIED:Thu,

CURRENT TIME:
LAST SAVED BY:smgq

PREFIX:G:\ESH 11-02 Makuu\ACAD\

FILE:ESH110210_ADDZ.dwg

CONCRETE SURFACE.
SLOPE TO SHED 3—#4 DOWEL; EQ. SP.
5 DIAG. x 6'—0” LONG. #4 VERT. ( A ’
RAINWATER). 3'—0” LONG (6 TOTAL
TOP & BOT. (8 TOTAL) EQ. SP. P ) ( )
16—#4 VERT.; EQ. SP: 12” 0.C. 10" PIPE FLANGE SUPPORT (TYP.)
NSTALL BENCHMA P S SEE DETAIL /5™ 10" PIPE FLANGE SUPPOR
SEE DETAIL BEL SEE DETAIL ) o o
44 HORIZ., E.F. | \M-3/ /"5 3
[E g —10" PIPE STRAP_(TYP.) \M-3/ o
% SEE DETALL /5 ™\
0 N O—Bars \M-2/
| | - ’ ’ ” ) 1
' ——=4 EQ SP. 10—#4 U—BARS, 44 HORIZ. (BOT.), E.F. ) \AA /—#4”HORIZ. @ o~
5 ~ EQ. SP. [ 12" 0.C; EF.
——— M r ——
X co> #4 HORIZ. BEND 6” 1-#4 U-BAR “ P _: 2
- - @ 12" 0.C. (TYP.) % ~ 1= —| | [12” D.I;
) — @ 5 o el @ o Mool B i / #4 HORIZ. @‘\ 11 PIPE I
3 - . ) #4 @ 12" 0.C.; EW; 12" 0.C; EF. }1|DRAN E¥00
- \ — ~ 0 TOP & BOTTOM 1 LAYER #5 DIAG. [ o
~ ~ Dl o ] = — e ~ 9—#4 U-BARS; EQ. SP. N J
| %BEND 6” : o |
VP, BEND 6" (TYP.) E BEND 6" (TYP.) — | g
[ _ .
BEND 67 (TYP.)/ #4 HORIZ. [E.F. I 4-#4 HORIZ; EQ. SP.—
3—#4 DOWEL; EQ. SP. #4 HORIZ. (TOP), E.F. I 3—#4 HORIZ.; EQ. SP.—— J
3'—0” LONG (6 TOTAL) 2 BEND 9*
1’_11’, 6’_10 1/4" 4’_3 1/8” 9'_3 5/8” @ BOT
6” 3’ 6”
WW WASTE LINE SECTION
10’ SQ.
PLAN
10” PIPE FLANGE SUPPORT (TYP.)
i SEE DETAIL /5™
10" PIPE STRAP (TYP.) OFFICIAL
SEE DETAIL /5™ \M-3/ / "
= w 3.5" NAME | 35
10—4# U—BARS; EQ. SP. . 2003 | i
—C
9-44 U-BARS; EQ. SP. i I A
#4 HORIZ.; E.F. / 4# HORIZ.; E.F.
16—#4 VERT; EQ. SP. t e B 2 0 Z 4
34" CHAVFER /‘ [E; // . / // o / I l PERF. CASING 7331/ MSL STATE S ——
; — — i CALE: 1/2” = 1'=0"
TYP. - — 1 A ] - WELL ID | SCALE: 1/2
#5 DIAG. X 6'—0" ' ' K AR 'ﬁ /'1"8 e A 'ﬂ‘Z 'ﬂ NO. | |
. - p 1\ ] J ’ . A ]
—N‘_-l' \\\ 3 . 4 \\ E 4 44 HORIZ; //G / 2N : : /N 08/20/12 |ADD-2: REVISED PUMP PIPING
, X 1 | - - : : — 5 — EF_ ———— - - - ¢ 2\ | | CONCRETE PAD & REINFORCING | A&A
r—_ ) o ﬂ - - X - . \ X I — : X i X /r i S . X 1 X X 5 MAKUU RESERVOIR ‘\% I | REVISION DATE DESCRIPTION MADE BY | APPROVED
\ A\ L =SSN g Z : : THIS WORK WAS PREPARED BY ME
- \ b BLEV. 54400 MSL OR UNDER MY SUPERVISION.
M) 4—#5 HORIZ. DOWELS x \ / \#4 o 12” 0c. EW F.F.ELEV.: 824.00'MSL : :
6'—0" LONG; EQ. SP. ADD #4 EF. TP & BOTTOM OFFICIAL |, I
L_ o > . PROJECT | iR
(l SUPPL YEAR | |
—#4 HORIZ; EQ. SP.; E.W, /N S | | LICENSE EXPREZ02/50/14
" ToP & BOTTOM ° % | | > ENGINEERS SURVEYORS
BEND 6” (TYP.) & A\
SECTION $  xowoxowr g | | E H HAWAIL INC
D 1INMIN 7 2 .
DISCONTINOUS BARS - | | HONOLULU, HAWAI 95814
@ WELL CASING (TYP. VATION: SO MEL | | 591-8116 HON.  885-4590 KAMUELA
FOR TOP BARS) : : DEPARTMENT OF HAWAIAN HOME LANDS
| | MAKUU OFFSITE WATER SYSTEM, PHASE 2:
: : PRODUCTION WELL., RESERVOIR, AND
SUPPORTING FACILITIES
GENERAL NOTES: AT HALONA, PUNA, ISLAND OF HAWAII, HAWAII
STATION BENCHMARK SHALL BE 3—1/2 INCH IN DIAMETER
AND FABRICATED WITH STAINLESS STEEL, TYPE 316. WELL PAD REINFORCING
BENCHMARK SHALL BE INSTALLED FLUSH WITH FINISHED
CONCRETE SURFACE, WITHIN A 3 INCH DIAMETER, SCHEDULE 40, DETAILS
GALVANIZED PIPE SLEEVE, CAST OR CORED AND BONDED INTO
THE CONCRETE. TEXT SHALL BE ENGRAVED IN A LEGIBLE FONT,
SIZE AND DEPTH TO WITHSTAND WEATHER AND WEAR FOR THE
OPERATIONAL LIFE OF THE FACILITY.
" SCALE: 1/2" = 1'=0" NOT TO SCALE
FILE POCKET FOLDER NO.
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/#4 @ 12" 0.C. EW Aj

/ ' 6" PIPE STRAP
SEE DETAIL

)

™\

/

7
e

6” PIPE STRAP
SEE DETAIL

(c
|

/

j

i

/

|
X

\

B

i
6

6" PIPE FLANGE SUPPORT

\‘r I — \nl _
AR
|

| ]
\ ” . ' :
_ 6” PIPE FLANGE SUPPORT T / SEE DETAIL a
ép#ﬁé’ Eg;, SEE DETAIL | T_>:> I Y 0 o —| - raml
¥ : St | el | -3/
LONG 7 T e 1 N | ]! o
pa) ya) i ! i \::I_ZIR:‘A
- ] e 7~ T T s 3‘/\ L B E i
| e e e O N el ) |
- \ | | \ 5 : o . h F ‘A —
e ) i — . ) B o § 1 I p AT | T
e | . | = = ' — —— 25 2 5
J(Tf R A i I 8” PIPE_FLANGE sUPPORT — [ || " || [ | 1T | NN Ry
 mmELELE S SEE DETAIL /5 | { 7 | —==_| & PIPE FLANGE SUPPORT
NE | | | / | || SEE DETAIL /" ™\
44 @ 12" 0.C. E.W- i . i T e e i = [ \M-3)
= N ———— 1 N1 O e i
- 8" PIPE STRAP . 2o | = - d ///_- : < >y I : %
: | SEE DETAIL i — Y c | 1 [ [IH e [NSS 8" PIPE STRAP
N A | < — | 1/ =l !\l/ ﬁ\o I 5 - - SEE DETAIL
SECTION ”B” | ] TN 1 — T =5
’ = /1T :
SCALE: 1/2" = 1'=0" . W
! @
| INSTALL BENCHMARK
A SEE STATION ELEVATION 3" TYP. || = A
376 BENCHMARK DETAILS,
i SHT. C—12 o | ,
| 21'—6 NOTE:
, - : | PROVIDE SLOPE ON CONCRETE
- 12 - | 910" LB : PAD SURFACE FOR POSITIVE
> 2 g . : : RUNOFF OF RAINWATER.
- - - ! !
[ ] i |
| [l | |
i EXIST. CONC. PUMP BOOSTER PAD :
- ]l SCALE: 1/2" = 1'=0"
/ﬁl\\\ | T ” ’_ ”» ’_ » N ” b ” N ” N "
W il 7 5/16 2’=10 11/16 3-21/2 1'—4 4'-81/2 5_3 3-6
— f el EXIST. GROUND - - —— -~
A i rv==mr I W 424 EQ / 8" PIPE FLANGE SUPPORT
: o - B / SEE DETAIL
" s | . i KA SP. 2'—0 ﬁ
- Led -l I /\\//\\//\ -ONG 127 0.C. E.W \M-3)
_____________ NN\ ST | e /\ (N BOTTOM |
’ ‘ // 80%800%% o e 0%800080 \/\ 4 =
AL T NN
2 /\\ " r //\\/ ’ b
=31 /< : f A
= (ol - F o / : o -
f:A S e [ - Nl /I 08/20/12 |ADD-2: REVISED PUMP PAD
o %l o 0] [ DIMENSIONS AND ELEVATION | A&A
f ’ ’ L - 1. REVISION DATE DESCRIPTION MADE BY APPROVED
” -a 1 4 | 1y Pl o« e
#4 @ 12" 0.C. EW. o E . :- AL'_G ¢ THIS WORK WAS PREPARED BY ME
, - = PR OR UNDER MY SUPERVISION.
U al ] 5w O IR 3 OEGR, & oo, % 30
p < | j T 5350 8% 08D oooq%ﬁ%o??&%% °et T og AKINAKA 3 ASSOCIATES, LTD.
BEND 6” (TYP.)\__lL_“ - 'JJ l:“_= s_.lJa #4 EQ. SP TOP & BOTTOM | .
et i — 11— 0" ~ LICENSE EXPIREZ”D4/30/14
S
ENGINEERS SURVEYORS
HAWAII, INC.
2'=2" 1"—6" 2'=2" 4'—11" 900 HALEKAUWILA ST.,
- HONOLULU, HAWAII 96814
591-8116 HON. 885—-4590 KAMUELA

NN

DEPARTMENT OF HAWAIIAN HOME LANDS
MAKUU OFFSITE WATER SYSTEM, PHASE 2:

PRODUCTION WELL, RESERVOIR, AND

SUPPORTING FACILITIES
44 @ 127 0.C. E.W. AT HALONA, PUNA, ISLAND OF HAWAII, HAWAI

SECTION "A—A"

SCALE: 1/2” = 1'=0"

BOOSTER PUMP PAD

REINFORCING DETAILS
6" 1'=2" 6” (KEONEPOKO-NUI WELL & RES. SITE)

ELEVATION

SCALE: 1/2" = 1'-0" 2| 0 2 4

SCALE: 1/2” = 1'=0"
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ELECTRICAL CABLE TO BLDG: ) | MATERIAL LIST
\ 1/2” UNION T NOTE:
KELLUM GRIP_ASSEMBLY i | OCATE FLOW METER
* SEE DETAIL /" 1 —\ 1/2" GATE 1 RECORDER /RECEIVER NO. | QTY. DESCRIPTION
\M-2/ I VALVE \ IN CONTROL BUILDING.
- 1 /2" COPPER LINE \ ——- SEE ELECTRICAL PLANS. 1 1 |10"x8" SUBMERSIBLE WELL DISCHARGE HEAD WITH LIFTING BRACKETS
;R1V/2 {12 FOR CONTROL VA,_VK e AP FOR 2 2 [10” RESTRAINED FLANGE ADAPTER, EBAA MEGAFLANGE SERIES 2100 OR APPROVED EQUAL
PILOT TO PUMP "
= —t — DETAIL . " %/
4 B;—'LT “IRCLE‘ZS’W\ sz NG 27576 @) @ OO O 4 1 [10” x 10" X 8" D.I. TEE, F.E.
C EYE BOLTS \M-3/ . T
N 5 2 [10” D.Il. SPOOL, F.E., 2'—0" LONG.
1"x6”, NPT THREADED, — 11/2" 70 A\! @ 5)
SENSING LINE PIPE FOR 1/2" BUSHING ™~ 6 1 |10” APCO SILENT CHECK VALVE, MODEL NO. 610, F.E. CLASS 125
3/8" HDPE TUBING S - - 7 1 |10” D.I. PIPE, F.E. x P.E. CUT TO FIT (7'=7")
1—1/4” SOUNDING TUBE FOR 5 S e < _
WELL LEVEL TRANSMITTER _ ?.5.9_\ —1- _ @ HiH : NS _ | [ _ i i ) _ . O)—? _ | 8 , |10 FLOW METER, SIEMENS SITRANSFM MAGFLO 5100W W/ REMOTE MAG 6000 (SCADA
2-1/2"x12", NPT THREADED.- (i . | ; B[Q | . L _ - READY) TRANSMITTER MOUNTED WITHIN CONTROL BUILDING, 115/230VAC
RISER FOR POWER CABLE 4 \ é | o OMEGA INDUSTRIAL FLOW SWITCH, MODEL NO. FSW—42A—SS, 15A, 125/250 V, RANGE
CONNECTION. \ 5 Z < 9 1 |500-1500GPM, W/ STAINLESS STEEL DOUBLE STRAP SERVICE SADDLE (1” NPT OUTLET).
1-1/47x6”, NPT i | - \ \I = INSTALL FLOW SWITCH PLUMB WITH VERTICAL CENTERLINE OF PIPE
THREADED, i @ G) () @ | a { 10 1 |10 D.l. SPOOL, F.E. 4=0" LONG
Ll
' SOUNDING TUBE 1/4” TAP FOR_SAND ) ‘/iL Z |2 1 1 |10” GATE VALVE, RESILIENT WEDGE, O.S. & Y., F.E., WITH HANDWHEEL
FOR DOH | SAMPLER /" 3\ PLAN 1" PVC CHLORINATOR S~ | 4
1"6" NPT THREADED | SRESSURE. SWITCH SEE DETAIL(}i-3 —_—— SOLUTION LINE Iz | 12 1 |1” AIR VALVE ASSEMBLY. SEE DETAIL 2 ON SHT. M—3
, , SEE DETAIL
WELL VENT PIPE W/VALMATIC UNIT. SEE DETAIL/ T3\ \—3/4" TAP FOR /6 ) 2 IE 13 1 /\[10745"\D.I. BEND, F.E.
SPK—1H SCREENED HOOD ! 34 AP FOR -2/ SE |3
1 1/2" COPPER WATER W DETALL 1/2” TAP FOR = |3 14 1 |10 45%7D.l. BEND, M.J., WITH MEGALUGS SERIES 1100
— K
Sy TNE reom ‘l =N 5 | 1 o xe x o on T FE
HYDRO— | . , . ;
BOOSTER PACK UNIT 1" NPSF_~ |~ 8'=4 3/4 - 16 ;  |8"_CLAVAL PUMP CONTROL VALVE MODEL 661—02 (INTERNALLY ONLY), F.E., CLASS 125,
CONNECTION| ™~ : w WITH X105L2W LIMIT SWITCH ASSEMBLY.
IN' BLDG. >
/‘., F @ @ @ @ @@ @ 17 1 |8” D.Il. SPOOL, F.E., 6” LONG
| » .
WELL SURFACE PLATE ¢ @ @ @ @ 18 1 8" 90° D.Il. BEND, F.E.
/> @ 19 1 |8” D.Il. BLIND FLANGE WITH 3" NPT TAP CENTERED ON FLANGE
PUMP & COLUMN ¢ ' 5'—7/3/4" 2’6" 20 1 |3” FORD BALL VALVE CURB STOP, MIP X FIP, WITH HH—67 HANDLE
WELL VENT PIPE MIN. 21 2 |3 SCH. 80 BRASS NIPPLE, (3" x CLOSED) /1\
DIRECT CONNECT WITH FLEX I 16" . ~
CONDUIT TO CUT—OFF SWITCH 3 . |- 22 1 |3 BRASS UNION, SE.
¥VH/E Schr\TTDRzé:PTE) R(;’ROVlDED BY |~ H 23 1 |3” APCO AIR & VACUUM VALVE MODEL NO. 146 WITH AIR RELEASE VALVE NO. 50.
CABLE SEAL — EF S ‘—'L_H; - —‘JM“_ T 04 , |3 COPPER ADAPTER CXM, W/ U—SHAPED COPPER VENT AND SCREENED OUTLET
5 i . Ur Il \ (STAINLESS STEEL OR BETTER)
17 1/4" .
BOT. OF DISCHARGE HEAD L [ 2-6 I 'l: I @ 25 1 |8” TIDEFLEX SERIES 35 FLANGED CHECK VALVE
ELEV. 824.00 FT. Wi ' MIN. s O
TOP OF CONCRETE \\\ 26 1 |LEVELING PLATE — 100% WELDED TO WELL CASING
ELEV. 823.00 29 | o & o \KQ\ 27 1 |3” APCO SERIES MODEL NO. 1600 SURGE CHECK VALVE, F.E.
_ { '
}\/ A ANRN 28 1 |3” D.I. BLIND FLANGE WITH 3" NPT TAP CENTERED ON FLANGE
N NN ~I'"  PROVIDE (2) 1 1/4” PVC SOUNDING
5 TUBE, SCH. 80 STRAPPED TO COLUMN SN NI
@ 10’ 0.C. W/ S.S. STRAPPING \ R
: \ ) 2 ) z 4
_ N 20'—4 2'-2 3/4 N 3 e T —
“ﬂt” S_COLUMN CHECK VALVE SCALE: 1/2" = 1-0
STATIC WATER LEVEL - (SET BY PUMP MANUFACTURER, SECTION o w
ELEV. 16.77 FT. MSL = EST. @ 1000 ABOVE PUMP BOWLS) AIR RELEASE VALVE NO. 50 A T O:
PUMPING WATER LEVEL 7 I | o 2,__ A 08,/20/12 [ADD—2: REVISED PUMP PIPING
ELEV. 16.07 FT. = EXISTING MAKUU WELL ald S LAYOUT & DESCRIPTION | A&A
(PUMP|NG RATE @ 1000 GPM : ! : (16” 1.D. CASlNG) NOTES: % <§ REVISION DATE DESCRIPTION MADE BY | APPROVED
| 1. ALL ELEVATIONS ARE REFERENCED TO MEAN SEA t hZ THIS WORK WAS PREPARED BY ME
8” PUMP COLUMN ASSEMBLY Il LEVEL (MSL ELEV.. = 0.0°). oS OR UNDER MY SUPERVISION.
(7]
2. STATIC WATER LEVEL ELEVATION AND DRAWDOWN =
| ) | ELEVATION ARE THOSE MEASURED DURING WELL =| —NOTES: AKINAKA & ASSOCIATES, LTD.
| . .
| 16” I.D. PERFORATED CASING ;'&'55') TEST CONDUCTED OCT. 22, 2005 TO OCT. 23 1. ALL FLANGES SHALL BE PROVIDED WITH CLASS 125 ‘WJ
ggEN%I;‘NgU%PB gsovéllec\%/c E(BO;-3 gFFT gas | BEGINS @ 26.49 FT. ' (19) DRILLING UNLESS OTHERWISE SPECIFIED. LICENSE _EXPIRES 04/30/14
P AT/ T 3. TWO (2) AIRLINE ASSEMBLIES SHALL BE PROVIDED. DY I ENGINEERS SURVEYORS
ONE ASSEMBLY SHALL BE FOR CONTINUOUS WELL (19— —o—o - N 2. E.Lé’& fr\eNéTECEPS“éLL BE INSTALLED PLUMB ON E H HAWAIL, INC.
.,/]ﬂ1 LEVEL MONITORING AND THE OTHER ASSEMBLY le——=r— —”b } : Ho%%%UTﬁLEﬁﬁL&VXIIILA ggé,14
| : 12 — STAGE BOWL ASSEMBLY SHALL BE FOR DLNR—COMMISSION ON WATER : @ 3 SQUARE GRATE 3. ALL PIPE SUPPORT ASSEMBLIES SHALL BE cor_g ONOLULU, HAWAI osg1e
1D SI RESOURCE MANAGEMENT WELL LEVEL MONITORING 20R BRATE AND STANLESS STEEL. SEE DETAIL
18RI PUMP: PURPOSE. BOTH AIRLINE ASSEMBLIES SHALL BE \ FOR ORATE Al : /5 \ DEPARTMENT OF HAWAIAN HOME LANDS
| | GOULDS TESTED FOR LEAKS AND SHALL MEET THE APPROVAL N/ SEE DETAIL W MAKUU OFFSITE WATER SYSTEM, PHASE 2:
BOT. OF BOWL ASSEMBLY V &: 1000 GPM @ 850" TDH OF THE ENGINEER. i /1) | PRODUCTION WELL, RESERVOIR, AND
: 1800 RPM I .
SV (O18.2 T | I 4 SEE SOUND TUBE WELL LEVEL SENSOR N w 4, ﬁmlgl_l-:ss STEEL BOLTS WITH SILICON BRONZED SUPPORTING FACILITIES
| | DETAIL . AT HALONA, PUNA, ISLAND OF HAWAII, HAWAII
(PUMP SUCTION INLET) | Eiy STAINLESS STEEL /1)
[ [ PUMP STRAINER w S= 5. PROVIDE FELT PAPER BETWEEN GALVANIZED STEEL
| ) ! “ PIPE STRAP AND PIPE. MAKUU WELL PUMP
. S 6. ALL CLAYTON VALVES SHALL BE EPOXY COATED DETAILS
BOT. OF MOTOR  MOTOR: 6’ 3'-0" > INTERNALLY.
16" 1.D. BOTTOM PERFORATED WELL 1 | EL. (-)28.3 FT. BYRON-JACKSON SUBMERSIBLE T
D | 300 HP WASTE LINE SECTION 7. PROVIDE STAINLESS STEEL STRAPS, ANCHORS, OR
CASING ELEV. (-)73.51 FT. 4 % 4 1800 RPM e OTHER APPROVED FASTENERS TO SECURE BRONZE
L0V o DEEP WELL PUMP DETAILS APE AND/OF, COPPER PIE OF TUBING 10 ovioe
BOTTOM OF WELL S == e > SHOP DRAWINGS FOR REVIEW AND(APPROVAL™) A\
ELEV. (-)103.54 FT. SCALE: 1/2" = 1’0 BEFORE STRAPS ARE FABRICATED.
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STAINLESS STEEL (S.S.) SUPPORT BAR FB

1/2” x 1" x 0'=5" LONG W/3/8"¢ THREADR

HOLE AT CENTER FOR LIFTING DEVICE ——3” PVC CONDUIT, SCH. 80

(CUT FLUSH WITH CONC.

PAD WITH SLOTTED &

CORED RUBBER STOPPER
Q TO FIT AROUND 1”

SOLUTION HOSE

3/4” HOSE BIBB
W/THREADED CAP

1/2" x 3/4”
CORP. STOP

2" CAP 1” HOSE, LENGTH TO PROVIDE 10" PUMP
KELLUM GRIP ADEQUATE SLACK FOR EASE DISCHARGE
OF REMOVAL SOLUTION TUBE. LINE
S.S. SUPPORT BAR R ELEVATION A COORDINATE WITH DWS.
SEE DETAIL ABOVE ~
SAMPLING COCK DETAIL /22 =
2” NIPPLE (3" LONG) WITH HEAVY DUTY, SINGLE EYE CLOSED MESH NOT T0 SCALE —
9/16” SLOT CUT FOR SUPPORT \ KELLUM GRIP SERVICE DROP, MODEL
BAR '~ : % #NA—5 OR BETTER N N NS N N~ o
2 " x 1 1/4” REDUCER 3/4” BRASS PLUG (HAND—TIGHT) _——1/2" PVC SOLUTION
PROVIDE TRANSITION ADAPTERS \ ) 5 /4" BRASS NIPPLE 3/4” BRASS UNION COCK P TUBE LENGTH AS REQ'D.
TO CONNECT ELECTRICAL / -
CONDUIT TO WELL SENSOR . " " FINISH GRADE
S 3/4” BRASS NIPPLE (TYP.) o
J 1 1/4” NIPPLE 1/4” x 3" STAINLESS B>
ELECTRICAL CONDUIT TO _/ el e o
JUNCTION BOX PRESSURE SWITCH CLAMPED TO 3” PIPE /
1 1/4” UNION ' "
i 1" CORP STOP W/ MUELLER THDS.
I l/ 3/4" BRASS TEE FROM VALVE BOX
| PROVIDE 1 1/4” TRANSITION NIPPLE ( g 2-2"
WELDED TO DISCHARGE PLATE 3/4" BRONZE CORP. STOP R'SGQ&LO,_PTRE,‘AS%ERLE NG6°fUGE B ©
' 30—2274SD—-02L—60—A0 (PROVIDE CONTRACTOR SHALL MAKE 3" ~
CONDUIT TO SCADA CABINET), PVC LONG RADIUS BEND PER PROVIDE STANDARD
STAINLESS STEEL CASE (0-60 PSI) PVC MANUFACTURER'S METER BOX FOR 1 1/2"
W/BRASS REDUCING BUSHING AS RECOMMENDATIONS METER.
REQUIRED, SNUBBER & BRASS SEE DWS STD. DET. M13
PETCOCK
\PROVIDE 1 1/4” TRANSITION NIPPLE PRESSURE SWITCH UNIT ﬁ\ KRNKNS .. LOOP 1” IS
WELDED TO DISCHARGE PLATE NOT TO SCALE W aglétéﬂor\l
S.S.
CLAMP TO PUMP PIPING
1 1/4” COUPLING 1/4” PLUG(HANDTIGHT) , —
5 ——3
1/4”x1” NIPPLE (TYPICAL) 1/4” UNION COCK

L' S A -'f'.-"?'
1/4" CROSS w4 - e

PRESSURE GAUGE

1" PVC TRUE UNION-/ \‘HOSE ADAPTER,
BALL VALVE, S.E. BARB x MPT

1 1/4” PVC SOUNDING TUBE, SCH. 80
STRAPPED TO COLUMN WITH S.S.

STRAPPING @ 10’ O.C.

PREFIX:G:\ESH 11-02 Makuu\ACAD\

FILE:ESHT110208_ADD2.dw

~T)
VALVE BOX SECTION
SCH. 80 PVC TRANSITION—\ 1/4” PLUG
ADAPTER \
o — 1/4” UNION COCK
L PIPE FLANGE NOTE: Egg ESEA%BS AND /N 08/20/12 |ADD-2: REVISED DETAIL 2/M—2
o FITTINGS TO BE BRASS(NPT) | ORIENTATION D 6 /N2 o
EJJ ) m A —— - REVISION DATE DESCRIPTION MADE BY | APPROVED
| |
7 EST GAUGE AT PUMP FLANGE [/ 4 . PROVIDE SPARE— | | TS MK s prcpagco o ue
? NOT TO SCALE w CHASE & Hoss_\ |
Ll |
o |2 p | @ | TO PUMP AKINAKA & ASSOCIATES, LTD. ENGINEER
¥ |2 , (‘ % ¢ | PIPING No.3628-M
< 2 15# ROOFING FELT BETWEEN : —) @ , m ¥
304 STAINLESS STEEL ) WELL WATER LEVEL SENSOR TO PIPE & STRAP (TYPICAL) p § ot — \—— : ) .
PIPE g FLOAT OFF PLUG FLANGE FB 1/4” < 2" | l ( | LICENSE EXPIRES 04/30/14
- u STAINLESS STEEL b | N——— | ENGINEERS SURIEYORS
v 8 (S.S.) STRAP | | 900 HALEKAUWILA ST.,
. s AT :\ | | 591—8I1410e'3\j Oﬁghyy Hg\géll45996081KiMUELA
% : o 9) SEE ENLARGEMENT 27 SQ. S.S. SHIM | |
- (OE AT LEFT (THlCKNESS AS REQUIRED) | | DEPARTMENT OF HAWAIIAN HOME LANDS
5 . - ————————— - MAKUU OFFSITE WATER SYSTEM, PHASE 2:
T ° 7 ° \ — / PRODUCTION WELL, RESERVOIR, AND
W/ » » SUPPORTING FACILITIES
“_ 3 % CHOR 5oLy - v VALVE BOX PLAN AT HALONA, PUNA, ISLAND OF HAWAIL HAWAI
4 — ROWS OF :
4 — 3/8" DIA. HOLES ASPHALTUM MAKUU WELL PUMP
(EQUALLY SPACED AND 1 1/4" 304 STAINLESS STEEL WITH FLANGE MISCELLANEOUS DETAILS
STAGGERED) CAP @ BOTTOM OF SOUNDING CHLORINE SOLUTION
ENLARGEMENT TUBE
PIPE_STRAP DETAIL /5 INJECTOR ASSEMBLY /8 A
SOUNDING TUBE & WELL LEVEL SENSOR DETAIL /1) NOT 70 SoALE V-2 NOT 70 SCALE -2/
NOT TO SCALE M—_—;/
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PRESSURE GAGE _ ~
STAINLESS STEEL, LIQUID—FILLED U=SHAPED INSECT S
VENT W/304 SCREEN -
ASHCROFT MODEL 1009 ~
COVERED OUTLET,
1/4” BRASS NIPPLE (NO VACUUM BREAKER) ~_
FASTENED W/SS 1 » AIR RELIEF & ~ g
SNUBBER 3/4"X1/4" BRASS BUSHING CLAMP VACCUM VALVE N /
3/4" BRASS TEE 3/4” HOSE BIBB WITH AN y
3/4” BRASS - THREADED OUTLET. -
il (NO VACUUM BREAKER) )
| 1” BRASS NIPPLE
HEE= 1"x3/4” BRASS TEE »
: THREADED CAP / 34" HOSE CINK
T 3/4” BRASS NIPPLE i—\

) \' BRASS PLUG
3/4” BRASS TEE )
1" BRONZE

THREADED
/
3/4” BRASS NIPPLE CORP.
3/4” CORP. STOP PRESSURE GAGE DIAL RANGE: STOP
1

CAP TR /
3/4” BRASS NIPPLE AN T~ /
(FORD FB1600—23) DEEPWELL PUMP: 0 — 60 PSIG " COPPER PIPE TO
16" EFFLUENT SAMPLING HOSE BIBB
- /
~
~

DEEPWELL PUMP PRESSURE AIR_VALVE ASSEMBLY DETAIL/ 2 ""'. @N / S DETA.L

GAGE /HOSE BIBB_ASSEMBLY DETAIL/ 1) NOT T0 SCALE V-3 ,..i,\,
1"x3/4” TEE ON SAMPLING

~
S

TITLE

NOT TO SCALE w '
« HOSE BIBB LINE

3/8" BRASS ANGLE VALVE (OUTLET)

IR

1/4” BRASS GATE VALVE (INLET)

1/2 GPM DOLE
FLOW CONTROL VALVE

Sheet Title:

=~

DEEPWELL PUMP {
DISCHARGE PIPE N
NOTE: | 1/4” BRASS PIPING
EXACT LOCATION OF 1/4” TAP . N
TO DEEPWELL PUMP DISCHARGE
PIPE SHALL BE DETERMINED BY SAND CONTENT TESTER
THE ENGINEER.

=

GLASS CENTRIFUGE TUBE

2012 — 2:57pm

Aug 16,
13 Aug 2012 — 2:42pm

CURRENT  OPR: smq
LAST SAVED BY:smgqg
LAST MODIFIED:Mon,

P.M.. STY
CURRENT TIME:

g
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m SCALE: 1" = 2’ M—23
NOT TO SCALE W
1/27 15"x12"x10 GA. GALVANIZED 2—UNISTRUT CHANNEL
STEEL SHEET. BOLT TO FASTEN TO CMU WALL
PIPE FLANGE, SEE DETAIL SHEET UNISTRUT CHANNEL @ THREE PLACES
FOR SIZE AND LOCATION \ UNISTRUT CHANNEL BRACKET CHLORINE RESIDUAL ANALYZER
= (TYP.) 1/4” NYLON TUBING
TOP OF S.S. PLATE E = 15”x12"x10 GA. GALVANIZED 1/4" HOSE ADAPTER, MPTxBARS
. . — — X x . ”
CENTERLINE PIPE o STEEL SHEET (PAINT PER SPECS.) 1/4” BRASS UNION, S.E. (TYP.) —hH—| /N 08/20/12 |ADD-2: REVISED DETAIL 4/M—3 A&A
- e - - | I A 1P P VI
—BOLT HOLES TO : |—| RATE OF FLOW CONT_ROLLER (DWYER I REVISION DATE DESCRIPTION MADE BY | APPROVED
N MATCH PIPE FLANGE E - MODEL NO. RMB-82-SSV-BPF, OR | THIS WORK WAS PREPARED BY ME
LJ T APPROVED EQUAL) | OR UNDER MY SUPERVISION.
o
< \1 /4" THK. STAINLESS—\E— j / 1/2"x1/4” BRASS REDUCER, S.E. :
] STEEL (S.S.) BENT PLATE - — 1/2" BRONZE Y-STRAINER, S.E. —&— . AKINAKA & ASSOCIATES, LTD.
= N T 1/2" FLEXIBLE HOSE DRAIN ———TTI1 \/ ] 1/2" BRASS UNION, S.E. — M,
TOP OF REINF. CONC. PAD ||_J| 1/2"x3/4” HOSE ADAPTER,— | 1/2" SCH. 40 BRASS PIPE | | LICENSE EXPIRES 04/30/14
V12 1 /2.,% 112" i MPTxBARB (TYP.) Wi ¥ /~1/2" BRONZE GATE VALVE : ENGINEERS SURVEYORS
| | [e 3/4” PVC UNION, S.E. (TYP)— X 1/2" COPPER ADAPTER, CxF | “ E S H AT, e
VARIES 3 3/4” PVC PIPE AND FITTINGS | 591-8116 HON.  BB5-4590 KAMUELA
| 29— 5/8"% S.S. ANCHOR BOLTS _| _/ PENETRATE CMU WALL 4 L FINISH FLOOR ! DEPARTMENT OF HAWAIIAN HOME LANDS
FRONT VIE W/ S.S NUT & LOCK WASHER 2 SIDE VIEW %o E;%?ﬁ%ELR B',D_L[J)"ép ROOM, CMU WALL MAKUU OFFSITE WATER SYSTEM, PHASE 2
- = PROVIDE TRAP SEAL OUTSIDE——— 11 : - PRODUCTION WELL, RESERVOIR, AND
CONTROL BLDG. TERMINATE 6” FIN. FLOOR\ © SUPPORTING FACILITIES
MIN. ABOVE FIN. GRADE ) | 1/2” COPPER WATER SUPPLY FROM _\ AT HALONA, PUNA, ISLAND OF HAWAII, HAWAI
1/2” BRASS UNION, S.E. 12” EFFLUENT WATER LINE. SEE
GRAB SAMPLE VALVE (BY SHT. C—-6 MAKUU WELL PUMP PIPING
CHLORINE RESIDUAL ANALYZER
MANUFACTURER) FRONT VIEW SIDE VIEW PAD DETAILS
NOT TO SCALE M—3 NOT TO SCALE W
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TYPICAL PIPE THROUGH

WALL PENETRATION.

FROM 1.0 MG RESERVOIR

—PRESSURE RELIEF VALVE.
SEE DETAIL BELOW.

SPLASH BLOCK

TO HOLDING TANK—>\

(SEE CIVIL DWGS)

SEE DETAIL
\ 4” W
\[ —COTG

12" EFFLUENT WATERLINE
TO HYDRO—PNEUMATIC
BOOSTER PACK UNIT

BACKFLOW PREVENTER

SEE DETAIL
1/2" COPPER PIPE FROM ("6 )
12" EFFLUENT WATERLINE_\ \M-4/

2012 — 2:53pm

smq
Aug 16,

P.M.: STY

CURRENT  OPR:
LAST MgPIeFéED%Q!ue,, 176|TA|_%9 2012 — 2:52pm

CURRENT TIME:
LAST SAVED BY:smg

g
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TO CHLORINE RESIDUAL N
= K e , ANALYZER N
11/2” 4 |—-N = A 2" COPPER_PIPE—a Jun E__.H_:e
TYPICAL PIPE THROUGH » 2 “ ” » .,
WALL PENETRATION. " VENT I’F ﬂ H ) 2" x 3/4 TEE—/(L/?,—/—Sﬂ HOSE
SEE DETAIL/", ™\ I L i | il | £ BIBB
| R G
— | ~—1T MALE ADAPTER
PRESSURE WATER | 7Z =1 CHLORINE KESIDUAL ANALYZER
REGULATING CLOSET “\ BSHM /
VALVE u ‘ —3/4" e N £
1" HOSE/| “—4" THICK CONCRETE PAD FOR
— Hood4<| BIB HYDRO—PNEUMATIC TANK AND
AVATORY—al| ||\ BOOSTER PUMP STATION.
TYPICAL PIPE THROUGH—— RESTROOM
— ”
WALL PENETRATION. ~_ FCO 1-1/2" VEN 79/_¢_ BLDG.
SEE DETAILn _ A _ = _ B
rf o _ CHLORINE SCALE /CYLINDER A
17 PVC
g—g'(—)ohf',,—@ CONTROL ROOM
- | CHLORINE SENSORS
|
STACKED LOUVERS oo
W/FIRE DAMPER — —<JJ\ |
4 TOTAL (TYP. OF 2)
1 ”
_\\ ROOM "B”
L_ :::1:._—':1::{:4:.:::::::::.'.222 ZIIZZZZ3 :U: % I I v
CHLORINE k\ CHLORINE LEAK DETECTOR
SCALE /CYLINDER
EMERGENCY
CONCRETE SIDEWALK SHOWER /EYEWASH
PRESSURE REGULATINGJ 10 HAx 10 Max
VALVE (TYP.). SEE “stoe | RAMP | "sioPE"
PLUMBING DIAGRAM X
SCHEMATIC =4
A___
WATER SUPPLY TO—/(s —=\1”¢ SCH. 80 PVC CHLORINE
PUMP CONTROL 1l SOLUTION LINE TO DEEPWELL
VALVE PIPING PUMP PIPING IN 3"¢ SCH. 80

1/16"x1” STAINLESS STRAPS
W/4” ANCHOR BOLTS, HEX

L~

NUTS & WASHERS

PVC PIPE CHASE.

MECHANICAL PIPING PLAN /1 \

SCALE: 1/4" = 1

1 1/2” PRESSURE RELIEF
VALVE, CLAVAL MODEL 50-01G
EPOXY COATED INTERNALLY.

1 1/2” MALE ADAPTER

11/2" BALL
VALVE, S.E. 11/2” 1/4 BEND,
. COPPER PIPE
11/2" 24
TEE 1.1/2" COPPER PIPE WITH

CONC. SIDEWALK

1—#4 E.F: \

STAINLESS STEEL SCREEN
OVER OPENING, 6" FROM

SEE STRUCT. AP T BOTTOM OF SPLASH BLOCK
DWGS. S S — Y [t
PR - "A:ﬂ;v\// - SPLASH BLOCK
IR
#4 [ E.F: 3" \1—#4 TOP & BOT., E.F.

'~0” M-5

PRESSURE RELIEF VALVE DETAIL

NOT TO SCALE

g 22 0 4 g8’
e —
SCALE: 1/4" = 1’0"

¢ PIPE
N

—— ¢ 2" DIA. PIPE SUPPORT.

RESERVOIR /l/
WALL K

/—PRESSURE TRANSMITTER '

y

1/2” ADAPTER |
1/2” UNION COCK

3/4” UNION COCK
3/4” PLuc/ﬁi

3/4°x1/2"
REDUCER \
| COUPLING ]

v

SEE DETAIL AT RIGHT

T 2 L/@ PIPE

| || ~—1/2" ADAPTER
——1/2" UNION COCK

(HAND TIGHT)

3/4" SCH. 40
BRASS PIPE AND

FITTINGS (TYP.)

|
3/4” NIPPLE/

V.

n

4—-SST BOLT SET IN
DRILLED HOLE WITH
EPOXY ADHESIVE WITH

FULL THREADED STUDS,

3" MIN EMBEDMENT

{
€ 2" DIA—

PIPE N

3/4"

BRASS
UNION

i
v :|~|iv‘>:
!

uL .

| S ';'|:|;':J'“

oA

=
&
4
4

|
>
) > S ) P SLIP ON FLANGE
3/4" TEE | % 3/4" TEE ~D 300 LB SIZE
N ' AS REQUIRED
: |
A
L 17 MIN.
TOP OF . ARTER
- 1 , AFTER
B 3/4” SCH. 40
oo R 7BRASS PIPE AND LEVELING I//fﬁ'
I“lA /J.Ll S@{_ FITTINGS (TYP.) "|‘_|‘|+ :

FINISH A
GRADE_\ _ ..EQ'._ i

——3/4" BRASS v

UNION 8 8 | |

e ——

1~ 2 VLT ’ ~,V.'
éi%;%;%;%ig%i%g;f;j . - |

o . o
j ~ i -, " v

SIDE ELEVATION

FRONT ELEVATION

COPPER TUBING BELOW
FINISH GRADE TO 1.0 M.G.

RESERVOIR WASHOUT LINE
SEE RESERVOIR SECTION

LEVELING NUT—j

PIPE SUPPORT DETAIL

TANK LEVEL PRESSURE TRANSMITTER DETAILsm

NOT TO SCALE

=i

8

3/4” HOSE BIBB
W/ VACUUM BREAKER

PROVIDE STRAP TO
BUILDING WALL

l;u<———3/4" BRASS STOP
COCK

3/4” COPPER PIPE

HOSE BIBB DETAIL /3

NOT TO SCALE M-5

/N 08/20/12 [ADD-2: REVISED LOCATION OF

CHLORINE LEAK DETECTOR | A&A

REVISION DATE

DESCRIPTION MADE BY | APPROVED

KD

THIS WORK WAS PREPARED BY ME
OR UNDER MY SUPERVISION.

LICENSED
PROFESSIONAL

AKINAKA & ASSOCIATES, LTD.

LICENSE EXPIRES 04/30/14

ENGINEERS SURVEYORS
HAWAII, INC.
900 HALEKAUWILA ST.,

HONOLULU, HAWAIl 96814
591-8116 HON. 885—-4590 KAMUELA

ESH

DEPARTMENT OF HAWAIIAN HOME LANDS
MAKUU OFFSITE WATER SYSTEM, PHASE 2:

PRODUCTION WELL, RESERVOIR, AND

SUPPORTING FACILITIES
AT HALONA, PUNA, ISLAND OF HAWAIl, HAWAII

MAKUU CONTROL BUILDING
PLAN

SHEETM—50oF
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— 31 1pm

2012
15 Aug 2012 — 4:59pm

Aug 16,

STY

P.M.:
CURRENT  OPR: smg

CURRENT TIME:
LAST MODIFIED:Wed,

LAST SAVED BY:smg

g
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| MATERIALS LIST | NOTES:

]
[T
EM QTY DESCRIPTION 1. CONTRACTOR TO LOCATE ALL UNDERGROUND
NO. UTILITIES (WATER, ELECTRICAL, ETC.) AND
- RELOCATE OUTSIDE OF THE CONSTRUCTION UNDER
(1)| 1 | 8 cross F.E cLASS 125 EE'SRTEMHOEVLECDO ENODX 10 (20 THE SUPERVISION OF THE DWS PROJECT
@ o | 8 PIPE, F.E., 26” LONG BACKFILLED WITH ENGINEER.
SELECT MATERIAL
@ 2 | 17 AIR RELIEF VALVE UNIT, SEE DETAIL 2/M—3 —— - 8 é%kﬂ?gss‘é?g&m ASSEMBLIES SHALL BE
@ 3 | 8 1/4 BEND PIPE, F.E., CLASS 125 o 3. ALL FLANGES SHALL BE ANS| 16.1 125 LBS
|_Z . . .
(5)| 4 | 8 0S. & Y GATE VALVE WITH HAND WHEEL AND OPEN INDICATOR, F.E, | FROM EXIST. —RELOCATE EXIST. TAPS FOR DIGITAL 2 - UNLESS OTHERWISE INDICATED.
2 A 155 0.5 MG LIGHT PRESSURE GAUGES 5=
- - TANK 16" : onZ 4. NUTS AND BOLTS SHALL BE SILICON BRONZE OR
(6)| 2 | 8" Cl PIPE, FE, 40" LONG EFFLUENT l o | = STAINLESS STEEL.
" LINE = ' N s Q
@ 9 8” FLOW METER, SIEMENS SITRANS FM MAGFLO 5100W W/REMOTE MAG OI . 1 ﬁ )/ ‘]fﬂ’ Ln.% 5 PROVIDE FELT PAPER BETWEEN GALVANIZED STEEL
L 6000 (SCADA READY) TRANSMITTER MOUNTED WITHIN EXISTING CONTROL N R e B A - S S = Sg PIPE STRAP AND PIP
BUILDING, 115/230VAC FLOW e I i = T 8| 00 :
” __ —- =
8" OMEGA INDUSTRIAL FLOW SWITCH, MODEL NO. FSW—42A—SS, 15A, - E =5 6. ,’?\,LTLEFSNLAA\\C@YL VALVES SHALL BE EPOXY COATED
, | 125/250 V, RANGE 300—900GPM, W/ STAINLESS STEEL DOUBLE STRAP / - '
SERVICE SADDLE (1" NPT OUTLET). INSTALL FLOW SWITCH PLUMB WITH CONC. 8 (10) 7. CONTRACTOR SHALL VERIFY PIPE LENGTHS PRIOR
VERTICAL CENTERLINE OF PIPE. BLOCK TO FABRICATION OR CONSTRUCTION WORK THE
- ENGINEER WILL NOT BE HELD RESPONSIBLE FOR
@ o | 8" PIPE, F.E. x P.E., CUT TO FIT T
: ' —E ERRORS IN PIPE LENGTHS.
8” RESTRAINED FLANGE ADAPTER, EBAA MEGAFLANGE SERIES 2100 OR ] A
APPROVED EQUAL EXIST. HELCO BOX TO J 8. ALL ABOVE GROUND FLANGES SHALL BE CLASS
BE REMOVED AND 125 UNLESS OTHERWISE INDICATED.
@ 2 | JUNCTION BOX BACKFILLED WITH
SELECT MATERIAL 9. THE CONTRACTOR SHALL VERIFY ALL DIMENSIONS
@ 2 | VERTICAL TURBINE BOOSTER PUMPS AT 400 GPM EACH | PRIOR TO ANY FABRICATION OR CONSTRUCTION
a WORK.
@ 2 | 4” PUMP CONTROL VALVE, F.E. CLA. NO. 60—73 OR EQUAL, CLASS 250 /:
— SPLICE TO EXIST. CONC. I 10 PROVIDFE 3/4” CHAMFER ON All EXPOSFED
2 | PRESSURE GAUGE ASSEMBLY, SEE DETAIL 2/M—8 i 10. PROVIDE 3/4° CHAMFER ON ALL EXPOSED
@ o | 8" x 4” C.. REDUCER, F.E., CLASS 250 | | )
| 16" 11. PROVIDE 1/4” PER FOOT SLOPE ON ALL
2 | 1 1/2” PRESSURE RELIEF VALVE UNIT, SEE DETAIL 3/M-8 | ggmgsgg gi\EBSSAEg SPHUE%PWF/STUE'\F‘QDAT'ON
i .
@ o | 8 PIPE, F.E. x P.E., LENGTH TO SUIT, CLASS 125 |
- - - 12. PROVIDE 4” CLEARANCE BETWEEN FACE OF
2 | 6” PIPE, F.E., 18" LONG, CLASS 125 ' NOTE: FLANGE AND GALVANIZED STEEL STRAPS.
; '~ LOCATE FLOW METER
2 | 67 1/4 BEND PIPE, F.E. | RECORDER/RECEIVER ___________ EXIST. CONC. PUMP BOOSTER PAD . 13. ',L“L;S#JRREEMAC?VEELUATE CLEARANCE FOR BOLT AND
1 | 6” PIPE, F.E., 10'=0" LONG, CLASS 125 IN. CONTROL BUILDING. '
SEE ELECTRICAL PLANS. PLAN
(21) | 2 | 6" x 4" REDUCER, FE. SCALE: 1/2” = 1'-0”
@ 2 | 4" 0.S. & Y GATE VALVE W/HANDWHEEL AND OPEN INDICATOR, F.E. LIMITS OF PUMP PIPING
@ 2 | 4” PIPE, F.E. x P.E., LENGTH TO SUIT PAD EL. = [ 604.5 ]
2 | 4” FLANGE COUPLING ADAPTER W/STAINLESS STEEL OR SILICON » 55 58) (1 5 2) (9) (10 |
BRONZE BOLTS, WITH ANCHOR STUDS, CLASS 250 O Q OO © O Q QO 0
@ 1 | 4” COMBINATION BACK PRESSURE, REMOTE CONTROL VALVE -
1 | 8 1/8 BEND PIPE, M.J., WITH MEGALUGS SERIES 1100 7 I, 40” 24", _ HiF _
A — MIN. MIN. | |
7)) | 1 | 8 PIPE, P.E x F.E. CUT TO FIT, CLASS 125 = | || | N\ (1) /
1 | 8" 1/8 BEND PIPE, F.E. lr"—*— A= ‘ : T e e INISH GRADE
q _ h f
1 | 8" D.. SPOOL, F.E. 10" LONG ?: |
1 | 8" 1/4 BEND PIPE, F.E. / o | '
@ 1 | 8" PIPE, P.E. x F.E. CUT TO FIT, CLASS 125 \ //“
, FROM EXIST. % ) A 08/20/12 |ADD—2: REVISED PUMP PAD A&A
@ 1 8 1/4 BEND PIPE, M.J. WITH MEGALUGS SERIES 1100 0.5 M.G 5 C>) / [P0 OO%%%%%%S%%%E % o %OOO% o REVISION DATE DESCRIPTION MADE BY | APPROVED
. TN 00~ O 00go 0 50°0 200 00°
@ 2 | 8 x 6”7 REDUCER, F.E TANK 167 @ y oo CoH 0 8% > ¢ THIS WORK WAS PREPARED BY ME
’ L. EFFLUENT ) = / 3’_6" OR UNDER MY SUPERVISION.
LINE = , A
FLOW ! % \\ | CONC. PEDESTAL CONC. PEDESTAL AKINAKA & ASSOCIATES, LTD. ENGINEER
) N " b COMPACTED

e
I
B s | CRUSHED ROCK >

; @ No.3628-M /

LICENSE EXPIRES 04/30/14

NG

ENGINEERS SURVEYORS
HAWAII, INC.
900 HALEKAUWILA ST.,

HONOLULU, HAWAII 96814
591-8116 HON. 885-4590 KAMUELA

TAPS FOR DIGITAL PRESSURE GAUGES FOR—
CONC. BLOCK SUCTION AND DISCHARGE OF BOOSTER

PUMPS. GAUGES SHALL BE ASHCROFT

MODEL NO. 30—-2274-SD-02L-200

CONC. BLOCK

PSIG—=AQO. PROVIDE CONDUIT TO SCADA
CABINET.

DEPARTMENT OF HAWAIIAN HOME LANDS
MAKUU OFFSITE WATER SYSTEM, PHASE 2:

PRODUCTION WELL, RESERVOIR, AND

SUPPORTING FACILITIES
AT HALONA, PUNA, ISLAND OF HAWAI, HAWAII

6” 6”

61’ 1 4” 6”

KEONEPOKO-NUI BOOSTER PUMP
ELEVATION PIPING DETAILS

SCALE: 1/2” = 1'=0"

2’ 0 2’ 4
p—— S ——
SCALE: 1/2” = 1'=0"

FILE POCKET FOLDER NO.

SHEETM— / OF SHEETS
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2’_0"

1}/211

1!—9”

MAKUU OFFSITE WATER SYSTEM, PHASE 2:

(o] ! (o] =<\l
| S
MAKUU WELL AND RESERVOIR :
! =
i X
200 =
O ! \ K ‘§
REFER TO / \ S.S. FASTENER PAINTED
SPECIFICATIONS YEAR TO BE DETERMINED 10 MATCH COLOR OF
FOR PLAQUE AT TIME OF CONSTRUCTION SIGN-SEE
SPECIFICATIONS, TYP
SCALE: 3" = 1'-0"
2)—4”
BLACK FIELD %" WHITE TRIM
23%’x6/4" RED OVAL
X DANGER " 4)%" BLACK LETTERS
BUILT-UP ROOFING ON S
WALL CONTROL CONCRETE ROOF, TYP. SN CHLORINE GAS —|——— WHITE FIELD WITH 2”
JOINT — SEE N KEEP AWAY HIGH BLACK LETTERS
A-2]5-1 2
K ROUNDED CORNERS, TYP
S O Ot s B G o s Bt B S i 1 B s B B e B S S S s B S B AR
~ M T T LT T T T T T T T [ T T [ T NT T T [ [ [ ] T [ [ | T T T T T [ T [ [ T [ [ T [ DANGER SIGN
] | | T /N L T ] | A M M I A
HE L ¢ [ [ L [ I L NIl [ | T [ T ZLNAWANN :EJ\!!?I\!IIII‘M\\ NOTES:
e L s 3 T T T T PVC DOWNSPOUT, TYP 1. SIGNS SHALL BE 10 GAGE ALUMINUM PLATE WITH 8 MIL THICK ANODIZED
( I N K (A | il T T T T T [ T [ T T T FGG SHELL FINISH.
e I QT s ] DRI (T T T T [ T [ [ T [ [ T[] 2. COLORS SHALL BE OPAQUE GLOSSY. SAMPLES AS SPECIFIED IN TABLE 1
| b)L = | | | | | | | 2 | O | | \TA‘TA‘I,J | ] 5 - | \‘ | | | ’ | | - | 'L‘ T | | ‘ OF FUNDAMENTAL SPECIFICATIONS OF SAFETY COLORS FOR CIE STANDARD
R s "l O s s s ) R I o e PRECAST 12” x 16" [ S S N O , PR O NERICA NATIONAL o ARDARD 2081 1967 .
ST T T T T T Iy RAAAR AL T T SN T T T CONCRETE SPLASH BLOCK 1 s N N . LETTERS ON SIGN SHALL HAVE A WIDTH-TO-HEIGHT RATIO BETWEEN 3:5
RN A P e O N [ N I I 1 AT DOWNSPOUT. TYP T T T T T T [ [ T [ T 7T AND 1:1 AND A STROKE WIDTH-TO-HEIGHT RATIO BETWEEN 1:5 AND 1:10.
!gt,l\ ‘/I;“)ilili"’i‘l‘ I‘L \\\\JT\>}I““’1"’1/ ’ w_|1|J1||1‘|>11|!{! 4. MOUNT SIGN AT LOCATION INDICATED IN EXTERIOR ELEVATION.
S S| : B I = ‘ — — WARNING SIGN DETAIL
EXTRUDED FIXED/ \ —
ALUMINUM LOUVER HOLLOW METAL EXPOSED CMU WALL WITH SCALE: 3/4" = 1'-0
WITH SECURITY GRILLE, . DOOR-PAINT FINISH - PAINT FINISH, TYP
TYP, SEE SHEET A-5 ELEVATION "A ELEVATION B
A 08/20/12 |ADDENDUM NO.2: LOUVER KAl
REVISION DATE DESCRIPTION MADE BY | APPROVED
LICENSED
DOUBLE HOLLOW PROFESSIONAL & _,Z ‘-
EMERGENCY EYE METAL DOOR WITH NEN:;:r;:is
WASH AND SHOWER TRANSOM—PAINT 12 12 exPIRANION DATE OF THE LICENGE 4/30/2014
e L s R o Y St
S B T T T T T T T T T T T T T T T I ==
<y, Al T T T T [ T T T 11 T ] KAl HAWAII
= /1\,{',\}\;\ [ ] } | | "l [ 1 ‘ | 7; LT SILL ELEV STRUCTURAL & FORENSIC ENGINEERS
ALUMINOM i PEE R | I [
GUTTER, TYP | | 7 ‘ ‘ | | | DEPARTMENT OF HAWAIIAN HOME LANDS
\

/
FIBERGLASS REINF./ STATION SIGN, SEE xWALL CONTROL

PLASTIC DOOR DETAIL THIS SHEET JOINT — SEE
WARNING SIGN, SEE A2]S—1

DETAIL THIS SHEET ELEVATION "C”
EXTERIOR ELEVATIONS

SCALE: 1/4" = 1'=0"

+0'-8"

|
;.4_“,,_1«, SILL ELEV
|

\> STACKED LOUVERS
WITH FIRE DAMPER

(4 TOTAL)
A-2]A-4

L HOLLOW METAL
DOOR-PAINT FINISH

ELEVATION D"

PRODUCTION WELL, RESERVOIR, AND
SUPPORTING FACILITIES

AT HALONA, PUNA, ISLAND OF HAWAII, HAWAII

CONTROL BUILDING EXTERIOR
ELEVATIONS AND SCHEDULES

A-2

SHEET A—2 OF

SHEETS

FILE

POCKET FOLDER

NO.
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NOTE.:

SECURITY GRILLE SHALL BE INSTALLED ON EXTERIOR
OF ALL WINDOWS. REFER TO DETAIL SHEET A-5.

FLOOR
LINE

884" R.0.

FLOOR \
LINE \

(1) 2-8" x 4-0" EXTRUDED
FIXED ALUMINUM LOUVER
WITH ALUMINUM SCREEN
ON INTERIOR

WINDOW SCHEDULE

(2) 6-0" x 40" EXTRUDED
FIXED ALUMINUM LOUVER

34"

R.0.

7-4%" R.0.

7-2%" R.0.

7'-4%" R.0.

H.M. DOOR

SCALE: 1/4” = 1'-0”

WITH

(1) PAR 2'-10" x 70"

@ SINGLE FIBERGLASS
REINFORCED PLASTIC

WITH ALUMINUM SCREEN TRANSOM DOOR WITH FULL
ON INTERIOR LOUVERED OPENING AND
INTERIOR INSECT SCREEN
NOTE.:
DWS TO FURNISH DWS STANDARD LOCKSETS
TO CONTRACTOR FOR DOORS (1) (2) AND (%) DOOR SCHEDULE

(3) SINGLE 3-0" x 7'-0"
WOOD DOOR 1-HR FIRE
RATED ASSEMBLY.
SELF-CLOSING WITH
SMOKE AND DRAFT
CONTROL ASSEMBLY.

SCALE: 1/4” = 1'=0"

(4) SINGLE 30" x 7'-2"

H.M. DOOR

/7 WALL CORNER

FIXED ALUM LOUVER
WITH INSECT SCREEN
AND SECURITY GRILLE,
SEE SHEET A-5, TYP

FIXED ALUM LOUVER
WITH INSECT SCREEN
AND SECURITY GRILLE,

HEET A-5, TYP

DOOR AS SCHEDULED

SEE S

] L ] 70 N N N I I A I Y T e
[1|'E‘I/V[i T RS '$|’ |// . ] ] [l aacAean” | | [ [
|1||!11/|M i \}il1 }/I’U('T’i ]
l:\l,4!|§fj«ﬂ | | EEE I T T %ﬁ%n
ol | - - == | N ———— R I |- —
T T I | | L —ie— L) ] / N ]
S I ] B | N S I N E——
N | | [ ] tli | | LK ) ]
I N A N eseresaA DUyl N N 4|
e T e e i B B N S
S - I —— [ — e  —— RN 4 ]
T 1T 11 L [ ] AL ] N ]
WALL JOINT, ——
SEE STRUCTURAL
ELEVATION "A” ELEVATION "C”
CONTROL ROOM
FIXED ALUM LOUVER
: WITH INSECT SCREEN
FIXED ALUM LOUVER -0’ AND SECURITY GRILLE
o WITH INSECT SCREEN DOGR AS L
5-0 AND SECURITY GRILLE MIRROR SCHEDULED—\ -0
SEE SHT A-5 | |
‘ ‘I‘ 7! —1' | 1 I I [ 1 [ ! ‘ i ‘ /| ‘ | [\ | \.! T 1 \II I
AT CTTTTT N — i -
L VS I N N L L A N R\
L) T T T T T T I . IP==——=—p )
( Y T T T T T T T 10 ] ZI g
)3 —ifl { ‘ | | | ) 1 | ’ ‘ L | I // — ——| {
Sl N N A R 119 (AL : . ] I = ) ORAB BAR
GRAB BAR— I\L;:’A;/ R e i n - | L) rg%EEE'T\ISTEIESUE
S L L e —r N e
o —— 2 [ T T [T ] ™~ % — T\ 1 | N s
N i e 3 e A " i H S 3
RN - | | | | | | 4 V\ | | | | | | I . A l | S v B S
1'—6" 2’_0"\WATER LAVATORY 2’4" |92'-0" WATER CLOSET—/ 30"
7 CLOSET
ELEVATION "A” ELEVATION "B” ELEVATION "C” ELEVATION "D”
RESTROOM
INTERIOR ELEVATIONS

SCALE: 1/4” = 1'-0”

/\ | 08/20/12

ADDENDUM

NO.2: LOUVER

KAI

REVISION DATE

DESCRIPTION

MADE BY

APPROVED

LICENSED
PROFESSIONAL

ENGINEER
No. 11573-S

A ¥ ’ '
EXPIRANION DATE OF THE LICE% 4/30/2014

THIS WORK WAS PREPARED BY
ME OR UNDER MY SUPERVISION

KAI

STRUCTURAL & FORENSIC ENGINEERS

HAWAII

DEPARTMENT OF HAWAIIAN HOME LANDS
MAKUU OFFSITE WATER SYSTEM, PHASE 2:

PRODUCTION WELL, RESERVOIR, AND

SUPPORTING FACILITIES
AT HALONA, PUNA, ISLAND OF HAWAIl, HAWAII

| | B — ]
, I A !
L l I N[ [
\~WALL CORNER
ELEVATION "D”
ROOM FINISH SCHEDULE
FLOOR WALL CEILING REMARKS
S &
LZ=
§z5¢
LS5 | o3
= | |33Es 222
O A o o= &)
= | >= i o Wl ==
o= =SEoFE |ol=<
Ol= O=0Z2 |Olo|a
CONTROL ROOM L ° . °
CHLORINATION ROOMS | @ . . ° 1-HOUR FIRE RATED
CEILING ASSEMBLY
RESTROOM ] . L] .
PUMP ROOM ] . (] o
OVERHANG SOFFIT ° ]

CONTROL BUILDING INTERIOR
ELEVATIONS AND SCHEDULES

A-3

SHEET A — S5 OF

FILE

POCKET

FOLDER

NO.
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LINTEL BEAM

1,

l/

CONT EXTERIOR GRADE
SEALANT BEAD

ANODIZED ———
ALUMINUM

FRAME

SCREEN CLIPS B\

1%" ANODIZED
ALUMINUM FRAME

==

BUILT-UPROOFING SYSTEM

ROOFING ASPHALT

CONCRETE ROOF
OVERHANG

2x8 PLASTER LUMBER NAILER, CONT, WITH J4" DIA
EXP BOLTS AT 3'-0°

18GA ALUMINUM GUTTER

/1 FLASHING GUTTER DETAIL

A—=5 SCALE: 3" =

1’—0”

SHEET METAL EDGE FLASHING
SET ATOP MEMBRANE WITH
2" WIDE CLIPS AT 32"

1%" WIDE x18GA (0.04")
ALUMINUM STRAPS AT 3'-0"

./

6” 2”

|
n
|
!
|
!
I
| .
| GALV EXPANDED
| METAL %'—#R o | [eeees s A
| GRILLAGE ™ \ \
= » N
| EXTRUDED FIXED EASED 5 REMOVABLE BUG SCREEN FRAME,
i ALUMINUM LOUVER %)ENER, 4 USE FIBERGLASS REINFORCED SCREEN
|
| ——— ALUMINUM MASONRY SCREWS TO SECURE ALUMINUM GUTTER
I NOTE \
| PROVIDE MULLION AT ALL
i JOINTS, LOCATE EQUALLY INSECT SCREEN — INTERIOR ELEVATION \
- | BETWEEN SPANS PER NOTE: ANODIZED ALUMINUM-NO PAINT REQUIRED SQUARE-TO-ROUND
= MANUFACTURER'S PVC 4" ADAPTER
T RECOMMENDATIONS CMU WALL
(@]
= A CONT 4 FLAT BAR, \/
o REMOVABLE ANODIZED (2) CONT GALV U,/g A MITER AT CORNERS AVZAN /C
ALUMINUM SCREEN FRAN! FLAT BAR WITH )5’ , g @ 4’9 PVC
WITH FIBERGLASS | THRU BOLTS AT 10 | "“ DOWNSPOUT
REINFORCED INSECT | ¥ *ﬂ/ ‘ GALV E)}(P”ANDI%D )
SCREEN. SCREEN FRAMES | ) ‘ O METAL 7"—#9 R |
4~6" IN HEIGHT AND I b " / GRILLAGE ) NOTE:
OVER SHALL HAVE A i Stt NOTE XXX RS e NFoRMATON stk (1)
HORIZONTAL CENTER BAR | I ‘ \ 2" WIDDE x 18GA ALUMINUM \A-5/
| (| \// '
INTERIOR | EXTERIOR i ‘ STRAP (2 PER DOWNSPOUT)
| i< XXX WITH (2) MASONRY SCREWS
| 0000000
| CONT GALV 2" xJ4" FLAT CONT GALY —___ | IAVAN N
| BAR, MITER AT CORNERS L3x2x%4 FRAME : // ( N
I / 4
i %' EXPANSION BOLTS AND | \g ) /\ | 08/20/12 |ADDENDUM NO.2: LOUVER KAI
” ] Y Ll
i glgll?EII'\_ADETé; ZA(,)\]D MCAOXRNA\ §ROSUND <:> l,/ A?g\ >/\ ‘ REVISION DATE DESCRIPTION MADE BY | APPROVED
| NN , SECURITY GRILLE
; : X XAHKXK X NN FRAME BEYOND
| = el <
i — . N LICENSED
—/‘/; - © N N T T T T T TR TN T O AT T 7 S PROFESSIONAL A ¥ ..
» — ENGINEER
SCREEN CLIPS AT 24 —X Q \ 070 % -
MAXIMUM SPACING < \ 2N EXPIRANON DATE OF THE LICENGE 4/30/2014
CONT 15" 5" ANODIZED ‘ XX L2 VE OR UNDER MY SUPERVISION
ALUMINUM FRAME WITH Egﬁi%R 6" SPOT WELD BOLTS . /g<
ALUMINUM SCREWS AND ! TO FRAME. 2 PLACES “ A I H A w A I I
g TYP :
PLUGS AT 18 CONT GALV L3x2x% FRAME PER BOLT, TYP , / STRUCTURAL & FORENSIC ENGINEERS
SECURITY GRILLE — EXTERIOR ELEVATION . b DEPARTMENT OF HAWAIIAN HOME LANDS
NOTE: SECURITY GRILLE ASSEMBLY TO HAVE PAINT FINISH D> g MAKUU OFFSITE WATER SYSTEM, PHASE 2:
X PRODUCTION WELL, RESERVOIR, AND
% W CONCRETE SPLASH SUPPORTING FACILITIES
\/ BLOCK, SEE SPECS AT HALONA, PUNA, ISLAND OF HAWAII, HAWAII
>
X WINDOW AND FLASHING
AKX GRAVEL DETAILS
SCREEN BLOCK WINDOW WITH SECURITY GRILLE /2 GUTTER AND DOWNSOUT DETAIL
SCALE: 3" = 1'=0" A—5 / SCALE: 3" = 1'=0" A-5
FILE POCKET FOLDER NO.

SHEETA—5 OF SHEETS




DESIGN CRITERIA NOTES CONCRETE NOTES (CONT) STRAND—WOUND WALL NOTES (CONT)

1. DESIGN REFERENCES 4. LAPS SHALL BE 48 BAR DIA (24" MIN), UNLESS OTHERWISE NOTED SPLICES OF WALL 2. VERTICAL PRESTRESSING NOTES
A. ACl 350-06 CODE REQUIREMENTS FOR ENVIRONMENTAL ENGINEERING CONCRETE HORIZONTAL REINFORCEMENT SHALL BE STAGGERED HORIZONTALLY BY MORE THAN TWO
STRUCTURES. LAP LENGTHS ON CENTER AND SHALL NOT COINCIDE VERTICALLY BY MORE THAN EVERY A. PRESTRESSING STEEL SHALL BE 1 1/4—INCH DIAMETER THREADBARS MEETING THE
B. ACl 350.03-06 SEISMIC DESIGN OF LIQUID—CONTAINING CONCRETE STRUCTURES. THIRD BAR. TENSILE, PHYSICAL, AND DEFORMATION REQUIREMENTS OF ASTM A722. TYPE Il BARS.
C. AWWA D—110-10-04 WIRE-AND STRAND-WOUND CIRCULAR, PRESTRESSED
CONCRETE WATER TANKS. 5. ALL EXTERIOR CONCRETE SURFACES SHALL RECEIVE AN ARCHITECTURAL FINISH AS B THREADBARS WITH QUENCHED OR TEMPERED STEEL WILL NOT BE ALLOWED.
SPECIFIED IN THE WATER SYSTEM STANDARDS, DIVISION 300, SECTION 303.03S, SURFACE C.  THREADBARS SHALL BE COATED WITH UNOCAL SOLUBLE OIL 10 RUSTBAN OR EQUAL
2. DESIGN LIVE LOAD ON ROOF IS 40 PSF. | FINISHES, UNLESS OTHERWISE SPECIFIED. PRIOR TO INSTALLATION INTO THE PVC DUCT PIPE.
3. SEISMIC DESIGN PARAMETERS 6. ALL EXPOSED CORNERS SHALL HAVE 3/4 INCH CHAMFERS - THREADBARS SHALL HAVE A MAXIMUM CARBON CONTENT OF 0.55%
r 2bL RESPONSE ACCELERATION (5% DAMPENING) ‘ / ' E. DEFORMATIONS SHALL BE UNIFORM AND SUCH THAT THE BAR MAY BE CUT AT ANY
7. USE OF POWDER DRIVEN FASTENERS SHALL NOT BE PERMITTED IN CONCRETE WALLS BS'POT %NED B'%ERNAL THREADS OF THE PROPER NUT CAN BE FREELY THREADED
EXCEPT AS NOTED IN THE SPECIFICATIONS OR AS APPROVED BY THE BOARD OF WATER :
SUPPLY. F. MINIMUM ULTIMATE STRENGTH OF THE NUT MUST EQUAL AT LEAST 95% OF THE
8 MINIMUM ULTIMATE STRENGTH OF THE BAR.
i 8. ALL ANCHORS AND INSERTS FOR SUSPENDING MECHANICAL AND ARCHITECTURAL WORK G. DURING FACH WALL POUR, FLUSH THE VERTICAL THREADBAR PVC DUCTS WITH
CTRAL RESPONSE ACCELERATION SHALL BE CAST—IN-PLACE WHEREVER POSSIBLE. WHEN ADDITIONAL FASTENERS ARE CLEAN WATER FROM A HOSE PLACED THROUGH AN OPENING IN THE WOODEN CAP OVER
?ESUEB%EADF%DO(N)FYWTAHT%EESLF;)/;TLYAEEiATECE:'E)RPEEDRJTTPEFE'LLED HOLES WITH THE APPROVAL OF THE SQUARE TUBING AT THE TOP OF THE ROOF SLAB.
: H. EACH VERTICAL TENDON SHALL BE STRESSED TO PROVIDE AN AVERAGE OF 200 PS|
- 6. RESERVOR WALL CONSTRUCTION TOLERANCES: FOR THE ENTIRE WALL SECTION AFTER ACCOUNTING FOR LONG—TERM LOSSES. ESERVOR DRANNGS. AND DESIGN:
A. OUT OF ROUND TOLERANCES: 3/4” IN 50", 3/8" IN 10" AND 3/16” IN 2 FROM . GROUT PUMP EACH VERTICAL THREADBAR FROM THE BOTTOM GROUT CONNECTION :
E. RESPONSE MODIFICATION FACTOR SPECIFIED CURVATURE. WTH A 2-PART WATER INSENSITIVE EPOXY UNTIL THE ENTIRE NUT AT THE TOP THE DRAWINGS PROVIDED HEREIN ARE TO BE USED BY THE RESERVOR PROVIDER AS A REFERENCE
R = 3.25 (ANCHORED, FLEXBLE BASE) B. VERTICAL ALIGNMENT: 3/8" + OR — FROM TOP OF WALL TO BOTTOM ANCHOR CONNECTION HAS BEEN COVERED. DRYPACK THE REMAINDER OF THE TO ESTABLISH THE MINIMUM FEATURES, SIZE OF ELEMENTS AND AMOUNT OF REINFORCING TO BE
C. WALL THICKNESS:  1/8" + OR —. TUBING WITH A 1-PART CEMENT TO 2-PARTS SAND MIX IMMEDIATELY AFTER THE PROVIDED IN THE RESERVOIR DESIGN. THE DRAWINGS HEREIN ARE NOT CONSTRUCTION DRAWINGS.
4, ALLOWABLE SOIL PRESSURE IS 8,000 PSF ON BASALT AND 4,000 PSF WHEN BEARING ON ) 'DN@Ei&ﬁNEHETJE” BTlsgmH@ASMABYEEBNE CF(I?_ALEE)DW\ilelTlHPEEFA)\O)éEA(i/REEUFIIRIOg TL(l)E%UOMFPING
AGGREGATE BASE RATHER THAN INTACT BASALT. 10. TESTING OF CYLINDERS SHALL BE PAID FOR BY THE CONTRACTOR. SIX (6) CYLINDERS , THE DESIGN AND PREPARATION OF THE RESERVOIR CONSTRUCTION DRAWINGS IS THE RESPONSIBILITY
MIN PER ASTM C31 ARE REQUIRED PER CLASS OF CONCRETE POURED IN ANY ONE DAY'S THE GROUT, AND THE ENTIRE TUBE MAY BE PUMPED FULL OF GROUT. ESPONSIBILIT

OF THE RESERVOIR CONTRACTOR AS DESCRIBED IN THE PROJECT SPECIFICATIONS. ONLY THE

FOUNDATION SEEFS/E\QSON'RESTEE%V(EBL)YCAYSL”;%E%RE\SSTTAA%%@;BE TESTED AT THE AGE OF 7-DAYS AND 3 BUCKLING CRITERIA OF WALL DESIGN CONSTRUCTION DRAWINGS PREPARED BY THE RESERVOIR CONTRACTOR ARE TO BE REFERENCED FOR
) ~ THE CONSTRUCTION OF THE RESERVOIR STRUCTURE.
1. FOUNDATION DESIGN IS BASED ON GEOTECHNICAL INVESTIGATION BY FEWELL GEOTECHNICAL THE INTEGRITY OF THE WALL SHOWN ON THESE DRAWINGS IS
ENGINEERING, LTD. (FILE 2460.01 DATED NOV 2, 2004 AND JAN 5, 2005). REINFORCING STEEL STRICTLY PREDICATED ON THE FOLLOWING CONDITIONS: THE DRAWINGS HEREIN MAY BE USED FOR THE FABRICATION AND INSTALLATION OF APPURTENANCES
A. THE STRICT CONFORMANCE TO THE CLOSE STRESS—TOLERANCE AND OTHER OF THE RESERVOIR STRUCTURE NOT SPECIFICALLY DETAILED IN THE RESERVOIR STRUCTURE
2. CONTRACTOR SHALL PROVIDE FOR DE—-WATERING OF EXCAVATION FROM EITHER SURFACE 1. ALL REINFORCING STEEL SHALL BE DEFORMED BARS CONFORMING TO ASTM A615 GRADE 60. REQUIREMENTS OF THE CIRCUMFERENTIAL PRESTRESSING INSTALLATION INDICATED CONSTRUCTION DRAWINGS PREPARED BY THE RESERVOIR CONTRACTOR..
WATER, GROUND WATER OR SEEPAGE. IN THE CIRCUMF A VE AND ON
2. CLEAR CONCRETE COVER FOR REINFORCING BARS SHALL BE AS FOLLOWS, UNLESS THESE DR ASVLIJNGSER/EILJ\I[? ”h ?Sﬁ?ﬁﬁ'&ﬁg&angfﬂgNg'_“ ON OTHER PARTS OF
3. CONTRACTOR SHALL PROVIDE FOR DESIGN AND INSTALLATION OF ALL CRIBBING, SHEETING OTHERWISE NOTED: ) 5. SEE SPECIFICATIONS. FOR OUT-OF—ROUND TOLERANCE
AND SHORING NECESSARY TO PRESERVE EXCAVATIONS AND EARTH BANKS AND ADJACENT A. FOOTING, CONCRETE JACKET, ETC. CAST AGAINST EARTH 5 : —ur- :
STRUCTURES AND PROPERTY FROM DAMAGE. B. FOOTING, CONCRETE JACKET, ETC. FORMED AND EXPOSED ) C. THERE SHALL BE NO BLOCK—OUTS OR OTHER TYPES OF WALL OPENINGS OTHER
T0 EARTH OR WEATHER 2 THAN THOSE SHOWN ON THESE DRAWINGS.
4. BLASTING WILL NOT BE ALLOWED ON THE PROJECT. C. COLUMNS 21/2
0. ROOF SLAB ' | 2, 10 4. APPURTENANCE INSTALLATION NOTES:
5. ANY SOFT SPOTS AND/OR LOOSE CLINKER ENCOUNTERED IN THE FOUNDATION 2" BOTTOM
EXCAVATIONS FROM PROOF—ROLLING OF D-9 DOZER CONSISTING OF AT LEAST SIX (6) D. WALLS 11/2 A. WHERE EXTERIOR APPURTENANCES REQUIRE ANCHORS TO BE PLACED IN THE WALL
PASSES, EXTENDING 5 FEET BEYOND THE PERIMETER OF THE TANK SHOULD BE REMOVED EXTERIOR, DRILL AND PLACE AFTER WRAPPING AND BEFORE SHOTCRETING. TAKE
DOWN TO THE UNDERLYING BASALT AND THE RESULTING DEPRESSION BACKFILLED WITH STRAND-WOUND WALL NOTES EXTREME CARE TO AVOID DAMAGING THE PRESTRESSING STRAND. PLACE A STEEL
STRUCTURAL FILL. PIPE AROUND THE DRILL BIT TO KEEP THE BIT FROM COMING IN CONTACT WITH THE
1. CIRCUMFERENTIAL PRESTRESSING NOTES: PRESTRESSING STRAND. INSTALL INSERTS BEFORE SHOTCRETING TO MARK HOLE
6. EXCAVATIONS FOR FOOTINGS SHALL BE APPROVED BY THE SOILS ENGINEER PRIOR TO LOCATIONS. FOR ALL TYPE OF ANCHORING SYSTEMS, INCLUDING DROP—IN AND
PLACING THE CONCRETE AND REINFORCING. SOILS ENGINEER SHALL SUBMIT LETTER OF A. THE MAXIMUM STRESS TOLERANCE IN ANY STRAND AT ANY POINT AT ANY EXPANSION WEDGE ANCHORS, FILL HOLE IN SHOTCRETE AND WALL WITH EPOXY
COMPLIANCE TO THE ENGINEER. ELEVATION ON THE TANK WALL AT ANY TIME DURING WRAPPING OPERATIONS SHALL BEFORE FINAL INSTALLATION OF ANCHORS TO ASSURE COMPLETE COVERAGE AND
BE WITHIN £ 320 POUNDS FROM THE AVERAGE FORCE SETTING OF 14,950 POUNDS. PROTECTION OF THE STRAND.
7 %%(E%EM\TOFLOEOSH& NAEA%@QAEZETR;%OFTO“,Q'N(':“SH“T"EQSETLH%N%H%E EVSVEALDLR’FLCL)(E)%NAGT ES‘EEH B. THE CONTRACTOR SHALL PROVIDE A CONTINUOUSLY ELECTRONICALLY RECORDED B. ADHESIVE ANCHORS WITH 1 INCH MAXIMUM EMBEDMENT INTO THE SHOTCRETE MAY
' ( FORCE APPLICATION GRAPH FOR THE FULL LENGTH OF ALL WRAPPED STRAND AS ONLY BE USED IN NON—STRUCTURAL APPLICATIONS AND WHEN APPROVED BY THE
SHEET S-8).  ADDITIONAL PROBE HOLES AT CLOSER SPACING SHOULD BE DRILLED IF PERMANENT DOCUMENTED EVIDENCE THAT THE FORCE APPLICATION REQUIREMENTS ENGINEER OF RECORD. WHEN DRILLING HOLES IN SHOTCRETE, THE DRILL SHALL BE
CAVITIES AND/OR VOIDS ARE ENCOUNTERED DURING PROBING OPERATIONS. PROBE HAVE BEEN MET. ALL SUCH FORCE READINGS MUST BE BASED ON CONTINUOUS FQUIPPED WITH A POSITIVE STOP TO PREVENT DRILLING MORE THAN 1 INCH IN
CLSM SHOULD BE INJECTED AT LOW TO MODERATE PRESSURES.
C. MANUAL, INDIVIDUAL, OR INTERMITTENT FORCE READINGS TAKEN WHEN THE STRAND C. USE STAINLESS STEEL BOLTS AND ANCHOR ASSEMBLIES UNLESS NOTED OTHERWISE.
8. STRUCTURAL FILL SHALL BE NON—EXPANSIVE, GRANULAR SOIL WITH A PARTICLE SIZE OF IS IN FULL BODILY CONTACT WITH THE WALL WILL NOT BE ACCEPTED. WHERE STAINLESS STEEL BOLTS OR ANCHORS ARE IN CONTACT WITH DISSIMILAR
NO GREATER THAN 3 INCHES IN MAXIMUM DIMENSION WITH BETWEEN 8 TO 20 PERCENT D. FORCE READINGS BASED ON ANYTHING OTHER THAN INSTANTAEOUS MONITORING AS METALS, USE INSULATING SLEEVES AND PHENOLIC WASHERS TO ELECTRONICALLY
OF SOIL BY WEIGHT SHALL PASS THE #200 SIEVE. PLASTICITY INDEX OF THAT PORTION THE STRAND IS BEING TENSIONED WILL NOT BE ACCEPTED. ISOLATE THE BOLT. A
OF THE SOIL PASSING THE #40 SIEVE SHALL NOT BE GREATER THAN 10. £ INTERNAL TENDONS PLACED CIRCUMFERENTIALLY INSIDE THE COREWALL WILL NOT BE /\ | 8/20/12 | ADDENDUM NO. 2 KA
9. FILL AND BACKFILL SHALL BE PLACED IN UNIFORM LIFTS OF NO MORE THAN 8 INCHES ACCEPTED FOR THIS METHOD. REVSON] oAt PESCRPTION WAOE BY | APPROVED
IN LOOSE THICKNESS, MOISTURE—CONDITIONED TO WITHIN 3 PERCENT OF IT'S OPTIMUM F.- THE STRAND SHALL BE 3/8-INCH DIAMETER BEFORE GALVANIZING WITH A MINIMUM
MOISTURE CONTENT AND COMPACTED TO AT LEAST 95 PERCENT RELATIVE COMPACTION GALVANIZING OF 0.85 OUNCES PER SQUARE FOOT AND A MINIMUM BREAKING
IN ACCORDANCE WITH ASTM D1883. STRENGTH OF 21,400 POUNDS AFTER GALVANIZING. CROFESSIONAL ,
G. PRIOR TO APPLYING THE CIRCUMFERENTIAL PRESTRESSING STRAND, APPLY A ENGINEER & -72 )
AGGREGATE FOR UNTTREATED BASE (UTB). THE UTB SHALL CONFORM TO SECTION EXPIRAKION DATE OF THE LICENGE 4/30/2014
703.06 OF THE 2005 STATE OF HAWAII STANDARD SPECIFICATIONS FOR ROAD AND H. IF MULTIPLE LAYERS OF STRAND ARE REQUIRED, PROVIDE 3/8-INCH MINIMUM Ve OF UNDER MY SUPERVISION
BRIDGE CONSTRUCTION. THICKNESS OF SHOTCRETE COVERAGE BETWEEN LAYERS.
. PROVIDE 1 1/2 INCH MINIMUM OF SHOTCRETE COVERAGE OVER THE OUTER LAYER
CONCRETE_NOTES OF STRAND. KAI HAWAII
J. ALL SHOTCRETE SHALL BE APPLIED WITH AN AUTOMATED PROCESS KEEPING THE STRUCTURAL & FORENSIC ENGINEERS
1. CONCRETE — CLASSES NOZZLE AT A CONSTANT DISTANCE AND ANGLE AS IT TRAVELS AT A UNIFORM
A. RESERVOIR WALL 4,500 BI-DIRECTIONAL SPEED. FINAL SHOTCRETE COVER TO HAVE A NATURAL FUN FINISH. DEPARTMENT OF HAWAIAN HOME LANDS
B. COLUMNS AND ROOF SLAB Class DWS 4000 MAKUU OFFSITE WATER SYSTEM. PHASE 2:
FIRST 4 1/2" ABOVE EACH POUR OF WALL TO BE  Class DWS 4000 PRODUCTION WE RESERVdIR AND
C. FOOTING, FLOOR SLAB, AND CONCRETE JACKET UNDER FLOOR SLAB Class DWS 4000 LL, "
SUPPORTING FACILITIES
2. POUR OPENINGS (WINDOWS) SHALL BE PROVIDED IN FORMWORK FOR PLACING CONCRETE AT HALONA, PUNA, ISLAND OF HAWAII, HAWAI
IN WALLS.
MINIMUM POUR OPENING SIZE SHALL BE 24” X 24", RESERVOIR GENERAL NOTES
HORIZONTAL DISTANCE BETWEEN POUR OPENINGS SHALL NOT EXCEED EIGHT (8) FEET
CENTER TO CENTER. MAXIMUM DISTANCE FROM POUR OPENING TO VERTICAL JOINT
SHALL BE 36 INCHES.
CONCRETE DROP IN THE FORM SHALL NOT EXCEED FIVE (5) FEET. VERTICAL DISTANCE
BETWEEN ROWS OF OPENINGS SHALL NOT EXCEED SIX (6) FEET.
3. RESERVOIR FLOOR SLAB SHALL BE CURED WITH 6” MINIMUM WATER POND AT HIGH POINT
OF SLAB FROM FINAL SET UNTIL TANK IS TO BE CLEANED AND PLACED IN OPERATION. S-4
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10" b ”
o . #5x6'~0" LONG S.S. CENTERED ON
7'-0" SQUARE DROP PANEL CONT 1" WIDEX)5” DEEP —— £+ AND PERPENDICULAR TO JOINT
A\ S00FING SIKAFLEX-2C (OR EQUAL) MATCHED TO SLAB REINFORCEMENT
{ Sr o o SEALANT. APPLY BOND
e BREAKER TO HORIZONTAL
SHOTCRETE AND WRAPPED ————={'| b SURFACE UNDER SEALANT
STRANDS OVER CORE WALL { \
| - | -
[5) 4 L =
S SEE . -
= -7 CONT TYPE | T . |
- WATERSTOP : N
4 45 CIRC \ RS At ’\ =
| / TYPICAL \ TIPE 1| WATERSTOP %
0 (20) 45— = g2 14 FER | SLAB REINF BEND 36" (TYPICAL) /1) -0 | 10"
5 20 =, COMPACTED AGGREGATE
| UNDERDRAIN MEMERANE - BASE, SEE SHEET S—7
T S /e S e s DROP PANEL REINF
e 11 1 © NOT SHOWN FOR a
> = CLARITY SEE DETAL 75\ TYPICAL FLOOR SLAB CONSTRUCTION JOINT
.g G =
. - S—6 / SCALE: 3/4” = 1'=0"
L NS NN 55
\//\// /U\X// L . / e ) \&
AT e DS S SN HORIZ BARS, TYF PN e SEISMIC WIRE
|3 ..?:.!93,»" RN 5.9.' 3 ML VENBRANE VERT BARS /— stRaND cABLE (2 )
S ’«v‘“‘: 6” AGGREGATE I'~6" DIAMETER | TP \$-6/
2 BASE COURSE CONCRETE COLUMN ; ,
SRR R4
TYP b RPN ﬁ) PER VERT
SPLAY SEISMIC CABLE —— - D aan
STRAND ON BOTTOM -9 iR (6) #8 VERTICAL
MAT OF FOOTING REINF
\‘ £-11"
M |
71\ RADIAL SECTION OF WALL AND WALL FOOTING
S—6 ] SCALE: 3/4" = 1-0"
(6) #8 VERTICAL BARS
EQUALLY SPACED
1 DIA GALV STRAND % DIA SPIRAL REINFORCING
MUS = 38,200 LBS/STRAND S—6 (SMOOTH OR DEFORMED
(4 STRANDS PER SET) RUBATEX R423N BAR) AT 204" PITCH o
/ OR EQUAL 2
o p (6) #5 DOWELS FROM
—— ey VZ = s - FOOTING
: /% - ”//\45, TYP — , -
/ ‘ g /
6'-8" / 1'-2" 6'-8"
1 4
LAP 48" ¢\ SECTION
80 SETS TOTAL, PLACE 40 SETS IN EACH DIRECTION —
S—6 / SCALE: 3/4" = 1'-0
S_6 NOT TO SCALE COLUMN KEY REVISION DATE DESCRIPTION MADE BY APPROVED
PROVIDE LEVEL TOP OF PAD
6) #5 DOWELS
CLOSED CELL NEOPRENE ©) # PROFESSIONAL A _T7 z
SLEEVE (RUBATEX R423N (4) #4 O TIES : ‘o, 115755
GLUED TOGETHER WITH EQUALLY SPACED #\/AYB(XTTT?,\ZA”' EACH . EXPIRAION DATE OF THE LICENGE 4/30/2014
RUBATEX GLUE ROUGHEN SURFACE  —— - T oR e Soreason
5 REGULAR FLOOR
REINFORCING KAI HAWAII
1" 3 SPACES AT 1” 1" STRUCTURAL & FORENSIC ENGINEERS
e e .y 2 DEPARTMENT OF HAWAIIAN HOME LANDS
e Jo s — MAKUU OFFSITE WATER SYSTEM, PHASE 2:
: NS A - AT R PRODUCTION WELL, RESERVOIR, AND
| VA S - s SUPPORTING FACILITIES
] , Yy, ) A OO
X R - s D S / \//\\//\\/<\\///\\///\\\/j/\\////\\ AT HALONA, PUNA, ISLAND OF HAWAIl, HAWAI
T T T T 7 TN ENONZN
: SN BEND DOWELS 24”
— S Yy P A y A yd
P ‘/// L / //. // /,. Ve ) / / /,/ /l/ '
/ . (TYPICAL) <0 ML UNDERDRAIN RESERVOIR FOUNDAT I ON
%5 DIA GALV / / SEE PLAN FOR DIMENSIONS MEMBRANE, SEE S-10 SECTION AND DETAILS
WIRE STRAND,
TYP
/3 SEISMIC CABLE SET SECTION /7« TYPICAL COLUMN DETAILS
S—6 / NOT TO SCALE S—6 / NOT TO SCALE S-6
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W LEVEL INDICAT(R BOARD——\ _________ I I | RN

rf/’ _____ 1 | N/ \\\\ \\\
_ l l " é N § \l\ \\\\ \\

CONTRACT@R T0 INSTALL == ‘ RN

BRASS ELEVATION
MONUME T (PIN) PROV
BY THE DWS, 4 FEET FROM.~

S| kE }L INDICATOR | 3
RV N 75 Nt e

y
/e \S—7/ AND_CONG_JACKET

Ve
J |

e ‘ \ ¥ \\\\\\ . .
\;‘S\IAlR, SEE
iy \ / \\\\
A\
N N\ R W

Za

— OVERFLOW PIPE
i AND CONC JACKET

C— e — e T e

7-0" SQUARE
COLUMN FOOTING,
TYP '

WAS

TOUT LINE
AND

CONC JACKET

670 R
CVON\G\‘C UMN
PAD, TYP

6" THICK ONCRETE
SLAB—ON-GRADE/WITH
# A 8” EACH WAY

INFLUENT TINE
AND CONC JACKET

LEGEND
CJ DENOTES VERTICAL CONSTRUCTION JOINT IN CONCRETE TANK WALL, SEE DETAIL
FJ DENOTES CONCRETE FLOOR CONSTRUCTION JOINT, SEE DETAIL

INDICATES POURING SEQUENCE

/_\ FOUNDATION PLAN
\\-J SCALE: 1/8" = 1'=0"

10-0" MAX,
TYP
\;\\
Fa
SLAB EDGE x\\
AN
J“Q .
TANK WALL =

PROBE HOLES PLAN

NOT TO SCALE

227——0”

11!_0” |/

111_0”

11)_0"

11)_0”

10°-1"

MIDDLE STRIP ’l COLUMN STRIP

MIDDLE STRIP

' COLUMN STRIP

EDGE STRIP

SAFETY
RAILING

220"

SLOPE 1.5%

22’_0”

11°-0"

11?—_0”

@

LEGEND:

RJ

DENOTES ROOF CONSTRUCTION JOINT, SEE DETAIL

77\ ROOF FRAMING PLAN

S—9

SCALE:

1/8” — 1,_0”

@)

&—— ¢ TANK

SEE SPECIFICATIONS

DROP PANEL, TYP

APPLY ROOF COATING TO ROOF SLAB,

L
‘)
(QSYMM—'—CF o L | .
| 5'-6 ) 5 |
13 \ |
= ' |
F'! I_L_\‘\ \t§~\\\ A ol
:1 \\/4\\\\\\\\ | iy o=
; | =l TITR [=) @
: N %
' EXTERIOR ROOF ACCES ~|e
STAR, SEE o
m ) ) ) ) sx_
| == 48" ACCESS =
| o HATCH OPENING |0
-2 _ a - - ——1 I
. )T T T AND CURB T ==
2-6, I P S+15 é
| 1+ ROOF TRAFFIC| - T
e | paDs, TP /T3 M
Q OVERFLOW | e | S i
DPENING, SEE Loy =|a
| S ! o
w =
L - - - - &\_
o
=
::CD )
= __l =
— =
> E
> 5]
© o
................... 'L{I-) ) g
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— N -| L
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ROOF VENTILATOR
OPENING, SEE a
l \$-14/ 7'-4" SQUARE

9" THICK CONCRETE ROOF SLAB SLOPE
TOP AND BOTTOM OF SLAB 9” FROM
CENTER TO EDGE OF ROOF, SEE SHEET
S-13 FOR DETAILS

7\ | 8/20/12 | ADDENDUM NO. 2 KA
REVISION DATE DESCRIPTION MADE BY | APPROVED

PROFESSIONAL

ENGINEER

No. 11573-S

EXPR%:ON DATE OF THE LICEg 4/30/2014

THIS WORK WAS PREPARED BY
ME OR UNDER MY SUPERVISION

KAI

STRUCTURAL & FORENSIC ENGINEERS

HAWAII

DEPARTMENT OF HAWAIIAN HOME LANDS

SUPPORTING FACILITIES

AT HALONA, PUNA, ISLAND OF HAWAII,

HAWAII

MAKUU OFFSITE WATER SYSTEM, PHASE 2:
PRODUCTION WELL, RESERVOIR, AND

RESERVOIR FOUNDAT I ON
PLAN AND ROOF SLAB PLAN
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96'-4" DIAMETER OUTSIDE WALL

OVERFLOW
HATCH BEYOND &— ¢ RESERVOR
i ROOFING, NOTES:
B / SEE S-14 1. ANY LOOSE CLINKER OR ASH MATERIALS ENCOUNTERED
T0P 0 |] SLOPE 1.50% - B - SLOPE 1.50% _ / ﬂ AT THE TANK STRUCTURE SUBGRADE SHOULD BE
\ B FET S I S e L R D R e S el ol S Wy s R OVER—EXCAVATED DOWN TO INTACT BASALT AND
L e ol L T — BACKFILLED WITH APPROVED COMPACTED STRUCTURAL FILL.
- - | — 2. STRUCTURAL FILL MATERIALS SHOULD CONSIST OF
_ g MAXMUM LiQuD | ROOF - v LOW-EXPANSION, WELL—GRADED GRANULAR MATERIALS
= LEVEL . VENTILATOR . LESS THAN 3 INCHES IN MAXIMUM DIMENSION WITH A
ELEV = 8440 | . OPENING S%/E\EE DROP . . PLASTICITY INDEX OF LESS THAN 10 AND NO MORE
. . | - THAN 1.5 PERCENT SWELL (ASTM D1883).
| | 1'-6" DIAVETER
- | CONCRETE COLUMN . |~ SHOTCRETE AND WRAPPED
~—— OVERFLOW - STRAND OVER COREWALL
= PIPE BEYOND | | |
q
|
[ . .
| . SQUARE COLUMN . .
| FOOTING ON SLAB
ELEV A - o~~~/ | A
824.0 CENTER OF TANK\/_‘X FLEV = 75\
L _ SLOPE 1.50% P e | ELEV = 824.71 —— SLOPE 1.50% _ NN - 824.0 7,
| ‘ — : T P R __________________._________________ . : T T . L ‘ _ /—_f-__-f;-, ———————— — TYP
T D D R A R A A R I R AR A R R R R I L T Lt e LT L T X L o e e R A A R O T AR RIS S e . }
SN IS s ORI RN IR RN UL RGRRGRLGI 2
X, A AR ERARKS NN NG N4 S L AR . |
I N o S AARRAA LA AN ORI 2|
PR RN Y UNDER ENTIRE FLOOR AREA o a1 PERIMETER
\\//\/\//x\/\\ e , SLOPE SUBGRADE 1% ——| AN X DRAIN
\ 30 MIL PVC. MEMBRANE UNDER 6" THICK (MIN) AGGREGATE BASE COURSE 10 TANK PERMETER DRAN | : :
= ACCRECATE BASE COMPACTED TO A MIN OF 95% OF MAX N —7
RESERVOIR CROSS SECTION DENSITY AS PER ASTM D1557
SCALE: 1/4" = 1'=0"
<JI>—— ¢ RESERVOR
ALUMINUM PENTHOUSE
ROOF VENT \
|
ROOF COATING, SEE » .
SPECIFICATIONS ZE
SLOPE Z N SLOPE
|
| |
T ]
| ]
| ] .
| | N ‘
; | ; /1\ | 8/20/12 | ADDENDUM NO. 2 KA
. l . - | | ' : ‘ ' o o : | o » ‘ - ‘ | ‘ REVISION DATE DESCRIPTION MADE BY | APPROVED
| ‘ _ BRI | Z | SRR ' E | o | ‘ ‘ I PROFESSIONAL A?r,
o o S - | . | | SR o S | | ‘ L o o o N o | ENGINEER
e | | ~L— PANT EXTERIOR o | ” | - » | | No. 11573-S I
L I . SURFACE 7 o s | | o R - , OFINS VORK #AS FREDARED Y
: . ‘ o ‘ ‘ / ‘ . : o : ‘ : o L ‘ ME OR UNDER MY SUPERVISION
I | o . | | o o | - I | - KAl HAWAII
!ﬁ,—CONSTRUCT|ON ‘ : : : : | ‘ ‘ Lo E—CONSTRUC'HON ) ‘ - STRUCTURAL & FORENSIC ENGINEERS
© o JONT : . | - . ‘ o ST | © JONT | B o
‘ | | CTOP OF WALL ’ v L o ‘ . I ‘ ‘ B S o DEPARTMENT OF HAWAIIAN HOME LANDS
VERIFY WITH | | | A o o | S | ; | . | o ' d
CIVIL DWGS) o o o | N | | | B e - SUPPORTING FACILITIES
‘ — — o S o : AT HALONA, PUNA, ISLAND OF HAWAII, HAWAII
RESERVOIR ELEVATION AND
PAINTING NOTES: SECT | ON
A. EXTERIOR WALL SURFACE
. PRIME: ICI DEVOE COATING 4030 TRU-GLAZE-WB WATERBORNE EPOXY
PRIMER AT 200-270 SF/GAL (4.0-8.0 MILS WET; 2.0-4.0 MILS DFT)
2. FINISH: (2 COATS) 2406 DULUX PROFESSIONAL EXTERIOR 100% ACRYLIC
RESERVOIR ELEVATION | SEMI-GLOSS FINISH AT 300-400 SF/GAL (4.1-5.4 WET; 1.5-2.0 MILS
DFT PER COAT.
SCALE: 1/4" = 1'=0" S-10
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RUBATEX R 423N
OR EQUAL ALL AROUND TUBING

%"#x6" LONG DOWELS
TWO REQUIRED AT EACH
RECT TUBE, TYP

S":‘ ,,,,,
ELEV = 846.00
I A %" NUT, WELD TO TUBING (FOR SUPPORTING
X PVC REGLET THREAD BAR IN FORM)
<~ OVERFLOW ELEV =
° _—
-l -
_ 5"x5"x¥e"x10” LONG STEEL TUBING, 46 KSI MIN
GALV AFTER CUTTING
! #3 HAIRPINS, (3) SETS PER VERT THREAD BAR
o 137%5™6" PLATE (1 EXTRA SET REQUIRED AT VERT WALL JOINTS, SEE
ié (NON-GALV), TYP A SECTION AT RIGHT), TYP TOP AND BOTTOM OF WALL
= B TOP AND BOTTOM (6) #4 CIRC INSIDE HAIRPINS
= (SEE NOTE 11),TYP TOP AND
o BOTTOM HAIRPINS
~ 2
1948 HIGH STRENGTH THREAD BARS
INSIDE 1)4"9 CLASS 160 PVC PIPE
EQ— EQ
VINYL PLUG DRIVEN INTO FORM
e TIE HOLE, ROUGHEN AND DRYPACK
) WITH 1C:1S MIX, TYP
10" MIN
NOTE:
PAINT TANK EXTERIOR WITH PRIMER
AND (2) COATS FINISH PAINT
H
N
3%’ SHOTCRETE BASE COAT |-
PRIOR TO PRESSTRESING STRAND | NSIDE WALL RADIUS = 470"
SHOTCRETE AND —— )
WRAPPED STRAND 1%" CLEAR
(TYP ENTIRE FACE OF WALL)
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: (1 EXTRA REQUIRED AT VERT WALL
1 JOINTS, SEE ELEVATION AT RIGHT)
GALV STRAND, IN SETS, 3. #4 CIRC BARS AT 24
TIE TO WALL STEEL AS TIED TO VERT THREADS
REQUIRED 1 BARS
o ENT?F%EASU(TTSTEE ! (5) #4 CIRC BARS AT 24”
= _ FACE OF WAL) | - TIED ABOVE HAIRPINS TO
3 | #5 VERT BARS (SEE NOTE 5)
= " -
o M EXPANDABLE VALVE :
= e FOR GROUT PUMPING
oy MAY BE PLACED ON ”_g"
- o TANK INTERIOR OR AN HANCINTERIOR i 1
EXTERIOR 1 AN O R R R
\\ 0 1t
TYP YL LLLE #5TIRC
5 11
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N /\// / {
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S—6 >
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5 STRRUPS ~ PROVIDE 3'—0” SWEEP RADIUS (TYP) WITH UNION

FLUSH WITH TOP OF FOOTING, SEE CIVIL DRAWING
(Tﬂ)Rg AEg gEET FOR LOCATION

71\ RADIAL SECTION OF WALL AND WALL FOOTING

S—11

SCALE: 3/4” = 1'—0”

WELDED STEEL LID, TYP
CONT POLYURETHANE

SEALANT AROUND RECT.
TUBE BASE 6

6"x8"x% STEEL TUBING,
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VERTICAL THREAD BARS SEE NOTE
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i / #3 HAIRPINS, (3) SETS PER VERT 5'x5"xHs x10” LONG STEEL i
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w SCALE: 3/4” = 1'-0”
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OTES:

1. TIE OFF ALL WATER STOPS AT 12" ON BOTH SIDES AND IN BOTH DIRECTIONS.

2. THE TOP OF THE WALL FOOTING AND FLOOR SHALL RECEIVE A SMOOTH AND HARD STEEL—-TROWELLED FINISH.
3. MAINTAIN CLEARANCE BETWEEN THE INDIVIDUAL STRANDS IN THE SEISMIC CABLE SETS (DO NOT BUNDLE).

4. SEISMIC CABLES MAY BE BENT PRIOR TO INSTALLATION.

d.

ALL CIRCUMFERENTIAL REINFORCING MUST EXTEND 2'-6"(+) PAST BOTH ENDS OF THE FIRST WALL SECTIONS
AND ONE END OF ALL INTERMEDIATE WALL SECTIONS IN ORDER TO PROVIDE 2'-0" LAPS. CIRCUMFERENTIAL
REINFORCING MAY NOT EXTEND PAST EITHER END OF THE LAST WALL SECTION.

1/2 THREAD BAR SPACING

VERT WALL

| 2-0" LAP (TYP) JOINT

SHOTCRETE AND
#4 CIRC —— WRAPPED STRAND
VERT THREAD BAR .
1 .
N
#5 VERT BAR A
(1) EXTRA #5 VERT BETWEEN . 9" CIRC WATER STOP AT
THREAD BARS AT VERT WALL S |5 WALL BASE JOINT, CONNECT

TO 6" WATER STOP IN VERT
WALL JOINT, SEE DETAIL 2/S-7
FOR WATER STOP DETAIL

JOINTS (ONE EXTRA SET OF

#3 HAIRPINS AT TOP AND
BOTTOM OF WALL ALSO REQUIRED,
NOT SHOWN FOR CLARITY)

/3 HORIZONTAL SECTION OF VERT WALL JOINT

S—11/ SCALE: 3/4” = 1'-0"

VERT WALL JOINT (TYP) AT THE

| |
\ |
|
CONTRACTOR'S OPTION SOME OR <\\' . /

ALL OF THE SEISMIC CABLES AT
THE WALL JOINT MAY BE BENT
BACK SO THEY DO NOT
INTERFERE WITH THE WALL JOINT

EQUAL EQUAL
DIMENSIONS AT CENTER OF WALL

/~+\ ELEVATION OF VERTICAL WALL JOINT

w SCALE: 3/4" = 1'-0" (WALL AND FOOTING REINFORCING OMITTED FOR CLARITY)
(6 WALL JOINTS EVENLY SPACED)
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STRAND—-WOUND WALL
SECTION AND DETAILS

S-11

FILE POCKET FOLDER NO.

SHEETS

SHEETS—770OF




410 410 410 410 410 410 410 412 470 410 410 410 410 410

310

410

410

410

41

470

410 410 310 410 410 413 412 410

470 470

40 x4’ 0 @ I"_I

410

POLE FOR ANTENNA. CONFIRM FINAL

PER HELCO SPECS. SET IN DRILLED

EXCAVATION.  PROVIDE STEEL TERMITE
PROVIDE GROUND RODS
SPACED 10 FEET SQUARE PATTERN AROUND
PROVIDE 4-4'-0"x4'-0" COPPER
INTERCONNECT ALL WITH 4/0
SDBC AND PROVIDE 10 FEET TAIL AT BASE
PROVIDE 36" MINIMUM RADIUS

GROUND GRID NOTES

GROUND RODS 1"¢x10'—0"
CONDUCTORS 4/0 SDBC
MINIMUM BURY DEPTH 24"
ALL CONNECTIONS BY THERMAL WELDING OR
IRREVERSIBLE GROUNDING MECHANICAL CLAMPS.

HANDHOLE NOTE

4'x6’ HANDHOLE, TYPE 46V., STD. DWG. 892001,

50" DEEP.
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MAKAI

ELECTRICAL PLAN

SITE WORK&

SCALE: 1" =
NOTE:

10'-0" TMK: 1-5-008: 001 & 003

POSSIBLE RISER POLES.

PROVIDE RISER CONDUITS PER

HELCO’S REQUIREMENTS.

ELECTRICAL SERVICE INSTALLATION SHALL COMPLY WITH HELCO’S REQUIREMENTS.

CONTRACTOR SHALL OBTAIN HELCO' DRAWINGS PREPARED FOR THIS PROJECT AND
PROVIDE ELECTRICAL SERVICES AS INDICATED. CONTRACTOR SHALL CONSULT WITH
ENGINEER WHERE HELCO’S DRAWING DIFFERS AND RESOLVE ALL QUESTIONS PRIOR
TO START OF ANY ELECTRICAL WORK.
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