
CITY COUNCIL
~ C!TYAN%U~~}~J~JOLULU No. 12-144, CDI

RESOLUTION

RELATING TO AN AGREEMENT BETWEEN THE CITY AND COUNTY OF
HONOLULU AND THE UNIVERSITY OF HAWAII WATER RESOURCES RESEARCH
CENTER TO CONDUCT AN ASSESSMENT OF THE IMPACT OF OCEAN SEWER
OUTFALLS ON THE MARINE ENVIRONMENT OFF OAHU, HAWAII.

WHEREAS, the City Council of the City and County of Honolulu approved a draft
intergovernmental agreement with the University of Hawaii to conduct an assessment of
the impact of ocean sewer outfalls on the marine environment off Oahu, Hawaii by
Resolution 12-86, CD1 on May 9, 2012; and

WHEREAS, the approved draft intergovernmental agreement, Exhibit A of
Resolution 12-86 CD1, included a provision for liquidated damages in Paragraph 4 of
the Special Provisions; and

WHEREAS, the University of Hawaii will not accept the liquidated damages
provision without further review and approval by its General Counsel, which may take
several months; and

WHEREAS, removing the liquidated damages provision will avoid the undue
burden of a prolonged discussion on the matter; and

WHEREAS, it is in the best interests of the City to remove the liquidated
damages provision; and

WHEREAS, due to these difficult economic times, the University of Hawaii can
no longer bill an indirect cost rate of 3.5% in agreements with the City; and

WHEREAS, the University of Hawaii has requested an indirect cost rate of
36.7%; and

WHEREAS, in the genuine interest of performing the work to meet the City’s
federal and state permit obligations, the University of Hawaii is willing to charge the City
an indirect cost rate of 10% for FY 2012 and FY 2013; and

WHEREAS, the City has the funding to cover the rate increase for FY 2012 and
FY2013; and

WHEREAS, the City and the University of Hawaii will negotiate annually the
indirect cost rate for the remaining term of the agreement from FY 2014 through FY
2017; and
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WHEREAS, the indirect cost rate will not exceed 36.7% for FY 2014 through FY
2017 as reflected in the draft budget presented as Appendix E of the attached Exhibit A;
and

WHEREAS, Chapter 1, Article 8, Revised Ordinances of Honolulu 1990, as
amended, requires that any intergovernmental agreement or any amendments thereto
which places an obligation upon the City or any department or agency thereof shall
require the prior consent and approval of the City Council of the City and County of
Honolulu; and

WHEREAS, Chapter 1, Article 8, Revised Ordinances of Honolulu 1990, as
amended, requires that any material change to a draft intergovernmental agreement
approved by the City Council of the City and County of Honolulu shall require additional
review and approval by the City Council; and

WHEREAS, pursuant to Section 103D-102(b)(3), Hawaii Revised Statutes, the
Hawaii procurement code does not apply to contracts by governmental bodies to
“procure goods, services, or construction from a governmental body other than the
University of Hawaii bookstores, from the federal government, or from another state or
its political subdivision”; and

WHEREAS, pursuant to Section 103D-102(d), Hawaii Revised Statutes, the City
and County of Honolulu and the University of Hawaii Water Resource Research Center
are nevertheless encouraged to adopt and use provisions ofthis chapter and its
implementing rules as appropriate; provided that the use of one or more provisions shall
not constitute a waiver of the exemption conferred and subject the procurement or the
governmental body to any other provision of this chapter; and

WHEREAS, the City and County of Honolulu is required to comply with State and
Federal requirements pursuant to the Clean Water Act and the 301(h)-modified NPDES
permits issued by the United States Environmental Protection Agency and the State of
Hawaii, Department of Health authorizing discharges at the Sand Island and Barber’s
Point ocean outfalls by conducting biological monitoring to determine the impact of
these outfall discharges on the marine environment; and

WHEREAS, the City and County of Honolulu desires to continue studies of fish
liver histopathology at the Waianae ocean outfall and is required to comply with State
and Federal requirements pursuant to the Clean Water Act and its conservation district
use permit issued by the State of Hawaii, Department of Land and Natural Resources
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for the Waianae Ocean Outfall by conducting biological monitoring to determine the
impact of the ouffall discharge on the marine environment; and

WHEREAS, the City and County of Honolulu is required to comply with State and
Federal requirements pursuant to the Clean Water Act and State requirements for a
zone of mixing at the Mokapu ocean outfall by conducting biological monitoring to
determine the impact of the outfall discharge on the marine environment; and

WHEREAS, the terms and conditions of the agreement between the University of
Hawaii Water Resources Research Center and the City and County of Honolulu are
attached hereto as Exhibit A and by reference made a part hereof; now, therefore,

BE IT RESOLVED by the Council of the City and County of Honolulu that it
authorizes the City and County of Honolulu to enter into an intergovernmental
agreement with the University of Hawaii for the purpose of studying the impacts of
treated wastewater on the marine communities in the vicinity of the City’s ocean outfalls;
and
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BE IT FINALLY RESOLVED that the Clerk be and is hereby directed to transmit
a copy of this Resolution to the Mayor or Managing Director and the Director of the
Department of Environmental Services, and the University of Hawaii Water Resources
Research Center:

DATE OF INTRODUCTION:

University of Hawaii
Water Resources Research Center
University of Hawaii at Manoa
2540 Dole Street, Holmes HaIl 283
Honolulu, Hawaii 96822

INTRODUCED BY:

Ernest Martin (BR’)

June 15, 2012
Honolulu, Hawaii Councilmembers
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EXHIBIT A

CONTRACT NO.

FOR PROFESSIONAL SERVICES

THIS AGREEMENT FOR PROFESSIONAL SERVICES, made this ________

day of __________, 2012, by and between the CITY AND COUNTY OF HONOLULU, a
municipal corporation of the State of Hawaii, whose principal place of business and
mailing address is Honolulu Hale, 530 South King Street, Honolulu, Hawaii 96813,
hereinafter referred to as the “CITY”, and UNIVERSITY OF HAWAII, an institution of
higher education, authorized to do business in Hawaii, whose principal place of
business and mailing address is the Office of Research Services, 2530 Dole Street,
Sakamaki D-200, Honolulu, Hawaii 96822, hereinafter called the “CONTRACTOR”.

WITNESSED THAT:

WHEREAS, the CITY wishes to obtain the services of the CONTRACTOR’s

Water Resources Research Center to conduct a FIVE (5) YEAR BIOLOGICAL AND

SEDIMENT STUDY ON THE MARINE COMMUNITIES NEAR THE CITY’S OCEAN

SEWER OUTFALLS, hereinafter called the “PROJECT”; and

WHEREAS, the services entered hereunder are technical and professional in

nature and City personnel are not able to provide these services; and

WHEREAS, the services to be rendered hereunder are exempt from the Hawaii

Procurement Code pursuant to Section 1 03D-1 02(b)(3) Hawaii Revised Statutes

(“HRS”); and

WHEREAS, the Governmental bodies making procurements which are exempt

from the Hawaii Procurement Code are nevertheless encouraged to adopt and use

provisions ofthe chapter and its implementing rules as appropriate; provided that the

use of one or more provisions shall not constitute a waiver of the exemption conferred

and subject the procurement or the governmental body to any other provision of the

chapter pursuant to Section 103D-102(b) HRS; and



NOW, THEREFORE, the CITY and CONTRACTOR, in consideration of the

foregoing and of the mutual promises hereinafter set forth, and intending to be legally

bound, hereby mutually agree as follows:

That the CONTRACTOR shall perform and complete in a professional

manner all of the services required for the PROJECT in accordance with

and as set forth in the Contract Documents as hereinafter described, shall

furnish all services, labor, goods, materials, supplies, equipment and other

incidentals reasonably necessary for the successful completion of the

PROJECT and the work contemplated under the Contract Documents (the

“Work”), and the CONTRACTOR shall receive and accept as full

compensation for all of the Work the price for the various items of the

Work as hereinafter set forth.

2. The CONTRACTOR shall complete the technical and professional

services and perform the Work in accordance with:

a. This Agreement;

b. The Special Provisions and any attachments and exhibits thereto

(“Special Provisions”); and

c. The General Terms and Conditions for Contractors for Professional

Services for the City and County of Honolulu, dated 8/2000 (the

“General Terms and Conditions”);

all of which are collectively referred to as the “Contract Documents”, are

attached hereto and incorporated herein, and are listed in order of



controlling preference should there be any conflict in the terms of the

Contract Documents, and any modifications, changes or amendments in

connection therewith being specifically referred to and incorporated herein

by reference and made a part hereof as though fully set forth herein.

3. The CONTRACTOR shall complete the Work required under the Contract

Documents as provided for in the Special Provisions attached hereto.

4. The CITY agrees to pay the CONTRACTOR, for the satisfactory

performance and completion of the Work, the payments in accordance

with the following schedule of payments, but subject to availability of funds

after June 30, 2012:

FY 2012 portion of the contract (January 1, 2012 through June 30,

2012) the CITY will pay the CONTRACTOR in two (2) equal installments

totaling up to ($281,747);

FY 2013 portion of the contract (July 1, 2012 through June 30,

2013) the city will pay the CONTRACTOR in four (4) equal installments

totaling up to ($589,491);

FY 2014 portion ofthe contract (July 1, 2013 through June 30,

2014) the city will pay the CONTRACTOR in four (4) equal installments

totaling up to ($735,654);

FY 2015 portion of the contract (July 1, 2014 through June 30,

2015) the city will pay the CONTRACTOR in four (4) equal installments

totaling up to ($750,640);



FY 2016 portion of the contract (July 1,2015 through June 30,

2016) the city will pay the CONTRACTOR in four (4) equal installments

totaling up to ($765,093);

FY 2017 portion ofthe contract (July 1, 2016 through December 31,

2016) the city will pay the CONTRACTOR in two (2) equal installments

totaling up to ($392,270).

This amount will cover biological and sediment studies for Sand

Island, Mokapu, Barber’s Point and Waianae outfalls, subject to the

Special Provisions and General Terms and Conditions. Work Schedules

are presented in Appendix A, attached to this contract.

5. COMPENSATION AND PAYMENT SCHEDULE. Subject to the General

Terms and Conditions, the CONTRACTOR shall be compensated up to

$281,747 for the FY 2012, $589,491 for the FY 2013, $735,654 for the FY

2014, $750,640 for the FY 2015, $765,093 for the FY 2016, and $392,270

for the FY 2017 portion of the contract. Payment shall be made,

according to paragraph 4 above, for costs proiected in the Budget Table in

Appendix E. The CONTRACTOR may propose subsequent

compensation, which is subject to appropriation and approval by the CITY.

Acceptance of subsequent compensation will be authorized by an

amendment to the contract.

6. Prior to beginning of FY2014 through FY 2017 fiscal year, the

CONTRACTOR shall generate a budget for review and written approval



by the City Department of Environmental Services. The budget shall be

submitted to the City by September 30th of the previous FY.

7. The CONTRACTOR will bill the City at an indirect rate cost of 10% for all

outfall work performed in FY2012 and FY2013 and at a indirect cost rate

to be negotiated annually between the parties not to exceed 36.7% by

September30 prior to the remaining FY2014 through 2017.

8. For the budget, the CONTRACTOR shall identify anticipated, unusual,

high cost expenditures such as, but not limited to, computers,

microscopes and cameras. These may be approximate figures.

9. In the event expenditures for a given fiscal year are less than the budget

amount, the unspent amount may be rolled over to the next fiscal year

budget. This may continue for subsequent fiscal years.

10. Within a given fiscal year, funds may be transferred between categories

without approval from the CITY as long as the current contract price is not

exceeded. However, fund transfer approval by CITY’s officer-in-charge

will be required for unanticipated, unusual, high cost expenditures such

as, but not limited to, computers, microscopes and cameras.

11. At the end of the contract, the CONTRACTOR shall return to the CITY any

unused funds advanced during the term of the contract.



12. The CONTRACTOR agrees to perform the work as specified herein and

through amendments until completion, or until there is no funding for the

contract, whichever first occurs.

13. By signing below, the CONTRACTOR hereby certifies that to the best of

its knowledge and belief, cost or pricing data, as defined in Section 3-122-

122, Hawaii Administrative Rules (“HAR”) and submitted pursuant to

Section 3-122-125, HAR, either actually or by specific identification in

writing to the Officer-in-Charge in support of this Agreement, is accurate,

complete, and current as of the date of this Agreement. This certification

includes the cost or pricing data supporting any advance agreement(s)

between the CONTRACTOR and the CITY that are part of the proposal.

14. As provided in the General Terms and Conditions, when notice is to be

given to the CITY, it shall be mailed or delivered to:

City and County of Honolulu

Department of Environmental Services

1000 Uluohia Street, Suite 308

Kapolei, Hawaii 96707

Attention: Director

When notice is to be given to the CONTRACTOR, it shall be mailed or

delivered to:

University of Hawaii

Water Resources Research Center

University of Hawaii at Manoa

2540 Dole Street, Holmes Hall 283



Honolulu, Hawaii 96822

Attention: Director

and:

University of Hawaii

Office of Research Services

2530 Dole Street, Sakamaki D-200

Honolulu, Hawaii 96822

Attention: Director

IN WITNESS WHEREOF, the parties hereto have executed this AGREEMENT

as of the day and year first above written.



APPROVAL RECOMMENDED: CITY AND COUNTY OF HONOLULU

Timothy E. Steinberger, P.E., Director Michael R. Hansen, Director
Department of Environmental Services Department of Budget and Fiscal Services

APPROVED AS TO FORM AND LEGALITY:

UNIVERSITY OF HAWAII

Deputy Corporation Counsel

Yaa-Yin Fang
Director, Office of Research Services
Federal ID. No. 99-6000354



SPECIAL PROVISIONS

1. SCOPE OF SERVICE. As detailed in the attached “Scope of Work,” the

services to be performed by the CONTRACTOR shall include the following at the Sand

Island, Barber’s Point, Waianae, and Mokapu Ocean Outfalls to comply with the

biological and sediment monitoring requirements of the National Pollutant Discharge

Elimination System Permits (NPDES) and the State of Hawaii Department of Land and

Natural Resources Conservation District Use (CDU) Permit and to continue other

studies requested by the CITY.

a. Annual and other biological and sediment studies (benthic

organisms, coral reefs and fishes) to determine the impact of ocean

outfall discharges, if any, on the marine environment. Determine

the effects of treated wastewater discharge on fish caught near the

outfall diffusers by conducting annual fish liver histopathology

studies. These studies shall be conducted in the vicinity of the

Mokapu Ocean Outfall in FY2013.

b. Deadlines to complete final reports of all the studies shall be in

accordance with the Report Submittal Schedule in Appendix C.

c. Sampling for biological monitoring at the Sand Island, Barber’s

Point, Waianae, and Mokapu Ocean Outfalls will follow the

schedule outlined in Appendix C.



d. The CITY and CONTRACTOR will generally follow the sampling

schedule as provided in Appendix C, but delays may occur due to

possible inclement weather conditions, equipment breakdowns and

conflicts with other permit compliance schedules.

e. Prepare and submit five (5) copies of preliminary reports for review

by the CITY.

f. Prepare and submit five (5) hard copies of final reports, four (4)

bound copies and one (1) unbound copy to the CITY. The reports

shall also be provided in electronic form, saved in Microsoft Word

or other mutually agreeable format such as PDF.

g. If requested by the CITY, the CONTRACTOR will present the

study’s current results and findings at public hearings, seminars,

informational meetings, and neighborhood board/community

meetings.

h. Any database (e.g., species tabulation of micromollusks,

crustaceans, polychaetes) created for this project from which the

CITY can benefit, such as for inclusion in antidegradation reports,

shall be prepared in a format that can be readily used by the CITY.

A copy of the database will be given to the CITY upon termination

of the agreement.



2. TIME. Performance of the services under this Agreement shall be

satisfactorily completed by June 30, 2017, unless otherwise extended by an

amendment.

3. COMPENSATION AND PAYMENT SCHEDULE. Subject to the General

Terms and Conditions, the CONTRACTOR will be paid on a quarterly basis for

expenses incurred on the project.

Compensation for subsequent fiscal years shall be authorized annually, subject

to availability of funds, to complete the work through June 30, 2017.

Requests for increases in staff salary proportionate to a percentage increase in

accordance with a labor contract agreement may be included in an amendment

provided however that any increase to the Contract amount shall be subject to the

availability of funds.

Payment shall be made for allowable costs in accordance with the Hawaii

Administrative Rules, Title 3, Department of Accounting and General Services,

Chapter 3-122, Subchapter 15, Cost or Pricing data, and Chapter 3-123, Cost

Principles.

4. OTHER INSTRUCTIONS OR SPECIFICATIONS NOT COVERED IN

GENERAL TERMS AND CONDITIONS OR ELSEWHERE.



a. The study shall be conducted in accordance with the attached

scope of work for the biological and sediment studies near the

CITY’s ocean outfalls.

b. Delete Sections 4.2.1, 4.3, 6.6, and 8.3 of the GENERAL TERMS

AND CONDITIONS.

c. Replace Section 4.1.1 with the following language, “The University

of Hawaii shall be responsible for damages or injury caused by the

University of Hawaii’s agents, officers, and employees in the course

of their employment to the extent that the University of Hawaii’s

liability for such damage or injury has been determined by a court

or otherwise agreed to by the University of Hawaii, and the

University of Hawaii shall pay for such damages and injury, to the

extent permitted by law and approved by the Legislature.”

d. CHANGE ORDER. The CITY, with the approval of the Director of

Budget and Fiscal Services, may at any time, and without notice to

any surety, unilaterally, order the CONTRACTOR to change the

scope of work of the contract to reflect the change of the permit

requirements under the contract at any time by written notice to the

CONTRACTOR. If any change increases or decreases the

CONTRACTOR’s cost of, or the time required for, performance of

any part ofthe work under the contract, an adjustment shall be

made and the contract modified in writing accordingly.



e. Replace Section 8.3 with the following language: “The officer-in-

charge shall approve and accept completion of the contract upon

satisfactory fulfillment of the terms of the contract.”

f. Delete paragraphs 5 and 6 of Section 6.4 of the General Terms and

Conditions and replace with the following language: “The officer-in-

charge shall have access, at all reasonable times, to all notes,

designs, drawings, tracing or other technical data pertaining to the

services being performed under the contract for the purpose of

inspection and making copies of them. Upon completion of the

services under the contract, any or all of such notes, studies,

designs, drawings, tracings or other technical data produced in the

performance of the contract shall be delivered and surrendered to

the officer-in-charge on demand, provided that copies of notes,

studies, designs, drawings, tracings or other technical data may be

delivered and surrendered instead of the originals. CONTRACTOR

may utilize any materials produced or resulting from activities

supported by this contract for education, research, or scientific

purposes.”

g. The CONTRACTOR agrees that any duly authorized representative

of the CITY shall have access to and the right to examine and audit

any directly pertinent books, document, papers and records of the



CONTRACTOR involving transactions related to the Agreement for

a period ofthree (3) years following completion of this contract.

h. The attached Scope of Work and Special Provision 1 above shall

be performed without exception, unless modifications are submitted

to and approved by the CITY.

The contractual obligation of both parties in each fiscal period

succeeding the first is subject to the appropriation and availability of

funds. In the event that funds are not available for any succeeding

fiscal period, the remainder of the contract shall be canceled and

the CONTRACTOR shall be reimbursed for the reasonable costs

incurred for satisfactory goods delivered or services performed

under the contract up to the date of cancellation of the contract,

including all reasonable costs resulting from the cancellation of the

contract.

j. Section 9.2 shall be amended as follows:

i) Revising the last sentence of the first paragraph to read:

“The CONTRACTOR shall continue performance ofthe

contract to the extent it is not terminated and shall be liable

for reasonable excess costs incurred in procuring similar

goods and services.”



ii) Revising the second paragraph to read: “Notwithstanding

the above, in the event the contract is terminated, in whole

or in part, by the CITY as the result of a default by the

CONTRACTOR, the CITY may secure, on any terms and in

any manner that the CITY deems appropriate, supplies,

materials, equipment and/or services similar to those

required under the work terminated. The CONTRACTOR

shall be liable to the CITY for any reasonable excess costs

for such similar supplies, materials, equipment and/or

services, and the CITY may withhold and apply any monies

due or to become due to the CONTRACTOR under the

contract for the completion of the work and/or for the

payment of an additional CONTRACTOR or

CONTRACTORS. This provision shall survive the

termination of the contract.”

k. Section 9.3.2, paragraph (1) shall be deleted and replaced with the

following language: “The CONTRACTOR may be required to

deliver to the CITY, any completed goods, tools, dies, jigs, fixtures,

plans, drawings, information, and contract rights, hereinafter called

“manufacturing material” as the CONTRACTOR has specifically

produced or specially acquired for the performance of the

terminated part of the contract.”



Section 10 of the GENERAL TERMS AND CONDITIONS is hereby

amended to read, “Neither CITY nor the CONTRACTOR will

institute litigation in any court concerning a dispute arising under

this contract, unless that party has used good faith efforts to resolve

the dispute on a timely basis through negotiation with the other

party. A dispute may be submitted to mediation or arbitration upon

mutual agreement of the parties. In the event that the parties

cannot negotiate a timely settlement of a dispute, then either party

may institute appropriate court action.”

m. The first sentence of Section 9.1 ofthe GENERAL TERMS AND

CONDITIONS is hereby amended to read, “The CITY shall have

the right to suspend performance of the services under the contract

or terminate the contract in whole or in part at any time by written

notice to the CONTRACTOR, and the CONTRACTOR shall be paid

for that portion of the work completed to date of termination.”

n. Section 12.1.1, item 9, ofthe GENERAL TERMS AND

CONDITIONS shall be deleted entirely.

a. REFUNDS. Any unexpended sum remaining from the total amount

advanced by the CITY to the CONTRACTOR, after completion of

the Contract or termination ofthe Contract in whole or in part at any

time by the CITY, shall be reimbursed to the CITY.



In the event a report is not completed (e.g., survey/sampling canceled), it is the

responsibility of the CONTRACTOR to provide a report on its expenses relating to the

report (e.g., initial startup) to receive compensation. The CONTRACTOR shall provide

a written description on the extent of the work on the uncompleted report and reasons

why the report was not finished.



SCOPE OF WORK

BIOLOGICAL AND SEDIMENT MONITORING PROGRAM

2012-2017
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SCOPE OF WORK
Biological and SedimentMonitoring Program

2012-2017

INTRODUCTION

The University of Hawaii WaterResourcesResearchCenter(WRRC)will conductscientificmonitoring
of benthicfaunasurroundingoceandisposaloutletsof effluent from City andCountyof Honolulu (City)
wastewatertreatmentplants. Thesestudies,asdetailedbelow,will contributeto the City’s programto
evaluatecompliancewith federalor statepermits andwill coverthe SandIsland,Barber’sPoint,Waianae
andMokapuoutfalls.With someexceptionsnotedbelow,collectionof samplesis theresponsibilityof the
City; laboratoryandstatisticalanalysisof samplesandsynthesisof resultswill be carriedout by WRRC.
Specificobjectsof studyvarybetweenoutfalls,but include,asdetailedbelow,micromollusks,
nonrnollusks,polychaetes,crustaceans,andepifaunalmicromollusks;fish liver histopathology;shallow-
waterobservationof coral coverandreeffish populations;andassessmentof videotapesof fish and
epibenthicmegainvertebratepopulations.
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BIOMONITORING PROGRAM FOR SAND ISLAND OCEAN OUTFALL

BENTHOS

Monitoring shall be conductedannuallyto assesstheaccumulationofpollutantsin sediments
andorganisms,to monitor thestatusof thebenthiccommunity,to evaluatethephysicaland
chemicalquality of thesediments,andto evaluatecompliancewith applicablewaterquality
standardsand301(h) permit criteria.

WRRC shall perform thebiological monitoringportionoftheprojectcomprisingthe
identificationandenumerationof infaunalorganismsincludingmicromollusks,nonmollusks,
polychaetes,crustaceans,andepifaunaln-iicromollusks.

TheWRRC biomonitoringteamshallcomply with the requirementsspecifiedin theapplicable
permitsastheypertainto theirwork underthiscontract.

MATERIALS AND METHODS

Threegrabsamplesshall be takenby theCity’s oceanographicteamat eachof 15 stationsin the
vicinity of theSandIslandOutfall (Figure S-i). Subsamplesofthesegrabsamplesshallbe
deliveredto theWRRC researchteamfor analysis.

SAMPLING STATIONS

The specific locationsof thecoresamplingstationsareshownin FigureS-i. At this time,
membersoftheWRRC biomonitoringteamdo not participatein the stationselectionprocess
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Figure5-1. SandIsland OceanOutfall samplingstations,Oahu,Hawaii
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SAMPLING METHODS

The samplingmethodologyto be usedfor this work will generallyfollow the recommendations
of Swartz(1978)andU.S. EnvironmentalProtectionAgencyguidelines(U.S. EPA 1981, i987a,
1987b),hereafterreferredto as EPA procedures.No changesto thesamplingprotocol, including
thenumberof samplestakenshallbe madeby the City’s oceanographicteamwithoutprior
consultationwith the WRRC team.

SAMPLE PROCESSING

Handling, processingandpreservationof thebiological subsamplesshall follow EPA
procedures.Chainof custodyformsshallbe utilized with all subsamples.Theprotocolsfound in
EPA’s (1987a)guidancedocumenton field andlaboratorymethodsshallbeusedfor quality
assurance/qualitycontrol.The biological subsampleswill be processedusingtwo different
procedures,onefor nonmollusksandthe otherfor micromollusks.Becauseof the differencein
procedures,thetwo componentsof the faunaarenot directly comparableandhencewill be
analyzedseparately.Becausethe micromolluskswill not be separatedinto living anddead
fractions,theywill representtime-averagedsamples.

Nonmollusksamples:

Nonmollusksampleswill be placedin 15% bufferedformalinin the field andshall remainin this
fixative for aminimumof 24 hours.Thesubsamplestakenfor analysisof nonmollusksshall be
fixed in 15% bufferedformalin for aminimumof 24 hours. In the laboratorythe fixed
subsamplesshallbe elutriatedusingthe techniqueof Sandersetal. (1965). Subsamplesshallbe
washedseveraltimesandthensievedfor benthicorganisms,usinga0.5-mm-meshscreen.
Organismsretainedon the screenshallbe transferredto alcohol,stainedwith rosebengal
solution,andstoredin 70%ethanolwithin two to sevendaysof fixation. This method
successfullyremovesfrom the sedimentall organismswhich arenot heavily calcified(Nelsonet
al. 1987). Largecarbonaterubble fragments,if present,shallbe carefully washedandvisually
examinedto ensurethat anyorganismsin the externalsurfacesareremoved.The fragmentsshall
thenbeplacedin anitric acidbathfor 24 hours(or longerasnecessary)to dissolvethe carbonate
andrecoverorganismsliving in burrows.The aciddissolutiontechniquesto beusedaremodified
from the methodsdescribedin Brock andBrock(1977),as briefly describedin Nelson(1986).

Micromollusk samples:

Subsamplesof sedimentfor micromolluskidentificationandenumerationshallbe placedin
labeledjarsin the field, thenplacedon ice andtransportedto the laboratorywheretheyshallbe
refrigerated.In the laboratory,the subsamplesshallbe fixed in 98% ethanolfor 48 hoursand
thenair dried. A 1 5-cm3 portionshallbe removedfrom eachmicromollusksubsamplefor
sorting.

SANDISLAND DATA ANALYSIS

All specimensshallbe countedandidentified to the lowesttaxonpossible.A selected
bibliographyfor the identificationof marinebenthicspeciesin Hawaii is providedin Nelsonet
al. (1987,appendixG). Voucherspecimensshallbe submittedto taxonomicspecialistsfor
verificationwhennecessary.All specimensshallbe archivedandmaintainedfor six years.

Analysesof communityparametersshall include,but not be limited to, the following: numberof
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speciesper sample,numberof individualsper sample,numberof individualsper0.1 m2,total
numberof speciesperstation,andtotalnumberof individualsper station.Theseparametersmay
be calculatedfor individual species,all nonmollusks,crustaceans,andmollusks.

Statisticalanalysesshallbe presented,alongwith thedataandgraphicaldisplays,to illustrate
benthiccommunitychanges.Basicstatistics,whichincludethe mean,median,variance,95%
confidencelimits of the mean,skewness,kurtosis,andthe resultsof the Kolmogorov-Smirnov
testfor normalityof distributionof the data, shallbe calculatedfor nonmollusks,crustaceans,
andmollusksfor bothnumberof individualsandnumberof species.

All data(numberof individuals,numberof taxa)shallbe testedforthe assumptionof
homogeneityof variances(Frnax test)prior to statisticalanalysis.Wherevariancesare
heterogeneous,squareroot or log 10 transformationshallbe applied.Comparisonsof mean
valuesamongstationsshallbe madewith one-wayanalysisof variance(ANOVA). Following a
significantresultusingANOVA, aposterioriStudentNewmanKeuls testsshall beusedto
determinewhich differencesin meansamongstationsare significant.If the assumptionof
homogeneityof variancesis not metafterdatatransformnation,nonpararnetricstatisticalmethods
shall be usedfor comparisonsof numberof individualsandnumberof taxaamongstations.

Overallcomparisonsof taxacompositionamongstationsshallbe carriedout usingcluster
analysis(Pielou1984)for boththe nonmolluskandmolluskcomponents.TheBray Curtis
similarity index (Bloom 1981)on doublesquareroot transformeddatashall beperformedusing
the group-averagesortingstrategy.To makeanalysismoremanageable,only thosetaxathat
contributedatleast0.05%of the total abundanceshallbe includedin the analysis.

The Shannon-WienerH diversity index (logio) andthe evennessindex (J) shallbe computedfor
all stations(all replicatespooled),as recommendedin the EPAprocedures,for boththe
nonmolluskandmolluskcomponents.Othermultivariate(e.g.ordination)andregression
analysesmayalsobe conducted.Additional analysesshallbe conducted,as appropriate,to
elucidatespatialandtemporaltrendsin the data.

Meanvaluesfor sedimentparameters(grain size,ORP,TN, TOC) shallbe statisticallycompared
amongstations.Datafor thesesedimentparametersshall beprovidedto the WRRC teamby the
City.
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BIOMONITORING PROGRAM FOR BARBERS POINT OCEAN OUTFALL

BENTHOS

Monitoring shallbe conductedannuallyto assessthe accumulationofpollutantsin sediments
andorganisms,to determinethe statusof the benthiccommunity,to evaluatethe physicaland
chemicalquality of thesediments,andto evaluatecompliancewith applicablewaterquality
standardsand301(h) permitcriteria.

WRRC shallperformthe biological monitoringportionof the projectcomprisingthe
identificationandenumerationof infaunalorganismsincludingmicromollusks,nonmollusks,
polychaetes,crustaceans,andepifaunalmicromollusks.WRRC will alsoconductmonitoringto
assesschangesin reeffish populations

TheWRRCbiornonitoringteamshall comply with therequirementsspecifiedin the applicable
permnitsas theypertainto their work underthis contract.

MATERIALS AND METHODS

Fivegrabsamplesshallbe takenby the City’s oceanographicteamateachof sevenstationsin
the vicinity of theBarbersPoint Outfall (FigureB-i). Subsamplesof thesegrab samplesshallbe
deliveredto the WRRC researchteamfor analysis.

SAMPLING STATIONS

The locationsof samplingstationsare shownin FigureB-I. Sevenstationspreviously
establishedalongthediffuser isobath(61 m) shallbe sampled

SAMPLING METHODS

The samplingmethodologyto be usedfor this studywill generallyfollow therecommendations
of Swartz(1978)andU.S. EnvironmentalProtectionAgencyguidelines(U.S. EPA 1981, 1 987a,
1 987b),hereafterreferredto asEPA procedures.No changesto the samplingprotocol,including
thenumberof samplestakenshallbe madeby the City’s oceanographicteamwithoutprior
consultationwith the WRRC team.

SAMPLE PROCESSING

Handling,processing,andpreservationof thebiological sampleswill follow EPAprocedures.
Chainof custodyformsshallbe utilized with all samples.Thebiological subsampleswill be
processedusingtwo differentprocedures,onefor micromollusksandthe otherfor all other
organisms.Becauseof the differencein procedures,the two componentsof the faunaarenot
directly comparableandhencewill beanalyzedseparately.Becausethemicromolluskswill not
be separatedinto living anddeadfractions,theywill representtime-averagedsamples.

Nonmollusksamples:

Nonmollusksampleswill beplacedin 15%bufferedformnalinin the field andshallremainin this
fixative for aminimumof 24 hours.In the laboratorythefixed samplesshallbe elutriatedusing
the techniqueof Sanderset al. (1965). This methodsuccessfullyremovesall organismswhich
arenot heavily calcifiedfrom the sediment(Nelsonet al. 1987).Samplesshallbe washedseveral
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times andthensievedfor benthicorganisms,usinga0.5-mm-meshscreen.Organismsretained
on the screenshallbe transferredto alcohol,stainedwith rosebengalsolution,andstoredin 70%

ethanolwithin two to sevendays of fixation. Largecarbonaterubblefragments,if present,shall
becarefully washedandvisually examinedto ensurethatanyorganismson theexternalsurfaces
areremoved.The fragmentsshall thenbeplacedin a(or longerasnecessary)for 24 hoursto
dissolvethe carbonateandrecoverorganismsliving in burrows.The acid dissolutiontechniques
to be usedaremodifiedfrom the methodsdescribedin BrockandBrock (1977),as briefly
describedin Nelson(1986).

Micromollusksamples:

Subsamplesof sedimentfor micromolluskidentificationandenumerationshallbeplacedin
labeledjarsin thefield, thenplacedon ice andtransportedto the laboratorywheretheyshallbe
refrigerated.In the laboratory,the subsamplesshallbe fixed in 98% ethanolfor 48 hoursand
thenair dried.A 10-cm3subsampleshallberemovedfrom eachmicromollusksamplefor
sorting.

BARBERS POINT DATA ANALYSIS

All specimensshallbe countedandidentifiedto the lowesttaxonpossible.A selected
bibliographyfor the identificationof marinebenthicspeciesin Hawaii is provided in Nelsonet

Figure B-i. BarbersPoint OceanOutfall benthicsamplingstations
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al. (1987,appendixG). Voucherspecimensshallbe submittedto taxonomicspecialistsfor
verificationwhennecessary.All specimensshallbe archivedandmaintainedfor six years.

Analysesof communityparametersshallinclude, but not be limited to, the following: numberof
speciespersample,numberof individualsper sample,numberof individualsper0.1 m2, total
numberof speciesperstation,andtotal numberof individualsper station.Theseparametersmay
be calculatedfor individualspecies,all nonmollusks,crustaceans,andmollusks.

Statisticalanalysesshallbe presented,alongwith the dataandgraphicaldisplays,to illustrate
benthiccommunitychanges.Basicstatistics,whichincludethe mean,median,variance,95%
confidencelimits of themean,skewness,kurtosis,andtheresultsof the Kolmogorov-Smirnov
test for normalityof distributionof the data,shallbe calculatedfor nonmollusks,crustaceans,
andmollusksfor bothnumberof individualsandnumberof species.

All data(numberof individuals,numberof taxa)shallbe testedfor the assumptionof
homogeneityof variances(Fm~test)prior to statisticalanalysis.Wherevariancesare
heterogeneous,squareroot or log 10 transformationshallbe applied.Comparisonsof mean
valuesamongstationsshallbe madewith one-wayanalysisof variance(ANOVA). Followinga
significantresultusingANOVA, aposterioriStudentNewmanKeuls testsshall be usedto
determinewhich differencesin meansamongstationsaresignificant.If the assumptionof
homogeneityof variancesis not metafterdatatransformation,nonparametricstatisticalmethods
shall beusedfor comparisonsof numberof individualsandnumberof taxaamongstations.

Overallcomparisonsof taxacompositionamongstationsshallbe carriedout usingcluster
analysis(Pielou 1984)for both the nonmolluskandmollusk components.The Bray Curtis
similarity index (Bloom 1981)on doublesquareroottransfonmieddatashallbeperformedusing
the group-averagesortingstrategy.To makeanalysismoremanageable,only thosetaxathat
contributedat least0.05%of the totalabundanceshallbe includedin the analysis.

The Shannon-WienerH diversityindex (logio) andthe evennessindex (J)shallbe computedfor
all stations(all replicatespooled),asrecommendedin theEPA procedures,for both the
nonmolluskandmolluskcomponents.Othermultivariate(e.g.ordination)andregression
analysesmayalsobe conducted.Additional analysesshallbe conducted,as appropriate,to
elucidatespatialandtemporaltrendsin the data.

Meanvaluesfor sedimentparameters(grain size,ORP, oil & grease,TOC) shallbe statistically
comparedamongstations.Datafor thesesedimentparametersshallbeprovidedto the WRRC
teamby the City.
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for Corvallis EnvironmentalResearchLaboratory,U.S. EnvironmentalProtectionAgency,
Corvallis, Oregon.I 11 pp.
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U.S.EnvironmentalProtectionAgency. 1981.Proceduresfor handlingandchemicalanalysisof
sedimentandwatersamples.EPA/CE-8I-1.
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301(h)monitoringprograms:Guidanceon field andlaboratorymethods.EPA430/9-86-004,
MarineOperationsDivision, Office of MarineandEstuarineProtection,U.S. Environmental
ProtectionAgency,Washington,D.C. 267pp. + 2 appendixes.
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BARBERS POINT SHALLOW WATER

To assesstheimpactof theBarbersPointwastewaterdischargeon coralcommunitiesin thearea,
changesin living coralcoverageandin the reeffish populationshallbemonitoredannually.

MATERIALS AND METHODS

STUDY SITE LOCATIONS (all stationsareapproximately10 m deep)

BP-1 2.2 km eastandinshoreof outfall terminus(referencestation)

BP-2 1,6 km eastandinshoreof outfall terminus

BP-3 2.9 km westandinshoreof outfall terminus

BP-4 on the outfall pipe 1.4 km shorewardof outfall terminus
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SAMPLING METHODS

At eachstationtwo permanenttransectlines,eachmadewith metalstakesandelectricalwire 20-
m long, andspaced15 to 30 m apart,shallbe sampled.Similar establishedlines,madeof plastic-
coatedno. 14 copperwire, havebeensuccessfullyusedby Brock andNorris (1987) to mark
transectlocationson coralreefs.Twenty-meterlineswerechosento avoidreefedgeeffects
(Brock 1982),which mayoccurbecauseof the lack of extensiveareasof coralgrowth.Coralsin
Hawaiianwatersnormallygrow in lessthan30mdiameterpatchesinterspersedwith sandand
rubble.Becauseof this patchiness,using50-mtransectsfor coralandfish surveysas
recommendedby U.S. EPA (1982)wouldbe lessefficient thanusingshortertransects.Transects
laid in pairs 15 to 30 m apartwill helpalleviatethe problemof lower fish countsusually
recordedalongone20-in line as comparedwith one50-in line.

Fishcensusesshallbe conductedovereach20-in long x 4 m widecorridor(80 m2 area).A single
diverequippedwith scubaandanunderwaterslateandpencilshallcount, identify,andrecordall
fish specieswithin the 20 in x 4 m areato the water’ssurface.The diver shallwait 5 to 10
minutesbeforestartingthecountto allow waryfishesin the areato adjustto hispresence.This
visual censustechniqueat establishedtransectsprovidesa goodandrepeatablemethodof
estimatingdiurnally activefish communities(V.E. Brock 1954; R.E. Brock 1982).

FigureB-2. BarbersPointOceanOutfall shallowmarinecommunitymonitoringstations
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In orderto monitorcoralcoverandgrowththe City’s oceanographicteamshalltakephotographs
of the oceanfloor atthe transectsusingthe proceduresoutlined in appendixD. Thephotographs
will be deliveredby theCity’s personnelto WRRC teammemberDr. RichardE. Brockwho will
performthe analysis.

ADDITIONAL METHODS

Anothermethodof quantitativelyassessingbenthiccommunitiesateachstationis theuseof 1m
x im quadratsplacedat markedlocationsto estimatecoverageof coralsandothersessileforms.
Usingthis method,in-the-fieldappraisalsshallbe madeof coverageandrecordedas percent
cover.If macrothalloidalgaeareencounteredin the quadrats,theyshallalsobe quantitatively
recordedaspercentcover.

Diversshallmakesimplephysicalmeasurementsatthe threestationswhile in the field.
Measurementsof percentoxygenconcentrationandtemperatureshallbe madewith amodel57
YSI oxygenmeter(or equivalent),salinity with ahand-heldrefractometer,andwaterclarity with
a 12-inchsecchidisk.

Datashallbe subjectedto simplenonparametricstatisticalproceduresprovidedin the SAS
Institutestatisticalpackage(SASInstitute,Inc. 1985 or equivalentsoftware).Nonparametric
methodsshallbe usedto avoidthenecessityof meetingrequirementsof distributionnormalcy
andhomogeneityof variancein the data.Datashallbe analyzedusingthe Kruskal-Wallisone-
way analysisof varianceto discernstatisticallysignificantdifferencesamongrankedmeansfor
eachtransectsiteandsamplingperiod; this procedureis outlined in Siegel(1956) andSokaland
Rohlf (1995). TheaposterioriStudent-Newman-Keulsmultiple-rangetest (SASInstitute,Inc.
1985 or equivalentsoftware)shall alsobe usedto elucidatedifferencesbetweenlocations.

Quality assurance/qualitycontrol (QA/QC) shallbe maintainedateachstepof thesampling
program.Fieldsamplingshallbe carriedout atpermanentlymarkedstations;markingtheactual
samplingsiteswith steelpins ensuresthatthe sameareasare censusedduringeachannual
survey.If unidentifiedbenthicspeciesareencounteredin the field surveys,samplesshallbe
takenfrom areasoutsideof the samplingsites forpositiveidentificationin the laboratory.The
integrity of the steelpins andall materialsmarkingthe field samplingsitesshallbe checked
severaltimesduringtheyear.Thuswhencensuswork commences,therewill be minimal
disturbanceof fish communitiesresultingin fewer errorsassociatedwith fleeing fishes.All field
notesanddatashallbe retained,asshall all photographs,for future reference.In the preparation
of the reports,all tabulardatashallbe checkedby at leastthreedifferentindividuals.

TheWRRCbiomonitoringteamshallcomplywith therequirementsspecifiedin the applicable
permitsas theypertain to theirwork underthis contract.
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48 pp.



12

Brock, V.E. 1954.A preliminaryreporton a methodof estimatingreeffish populations.J.
Wildlife Mgmt. 18:297-308.

Russo,A.R. 1981.Biornonitoringof shallowcoralcommunitiesnearthe BarbersPoint outfall.
Reportto City andCountyof Honolulu.

SAS Institute,Inc. 1985.SAS user’sguide:Basics,version 5 edition.SASInstitute Inc., Cary,
North Carolina.1,290pp.

Siegel,S. 1956.Nonparametricstatisticsfor the behavioralsciences.NewYork: McGraw-Hill
Book Co. 312 pp.

Sokal,R.R.,andF.J.Rohlf. 1995.Biometiy: The principles andpracticeof statisticsin biological
research.3d edition. SanFrancisco:W.H. Freeman& Co. 887 pp.

U.S. EnvironmentalProtectionAgency. 1982.Designof 301(h)monitoringprogramsfor
municipal wastewaterdischargesto marinewaters.EPA 430/9-82-010, MarineOperations
Division, Office of MarineandEstuarineProtection,U.S. EnvironmentalProtectionAgency,
Washington,D.C. 135 pp.
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BARBERS POINT VIDEO ASSESSMENTOF MARINE COMMUNITIES

Fishanddiurnally exposedmegainvertebratespeciesresidentto theBarbersPointdeep-water
outfall diffuser will be censusedannually.

The City andCountyof Honolulu’s OceanographicTeamwill videotapethe fish andepibenthic
megainvertebratepopulationsatfixed pointsalongtwo fixed-lengthtransectlinesatthe outfall
terminususingaremotelycontrolledvideocamerasystem.

Alternatively,with theCity’s permission,the OceanographicTeamshallusethevideo camera
systemto videotapedeeperselected(known andidentifiable)sectionsof eachoutfall pipe,
including thediffuser. A remotelyoperatedvehicle(ROV) ownedby the City shallbe used.The
useof an ROV is stipulatedin theNationalPollutantDischargeEliminationSystem301(h)
waiverpermitfor secondarytreatmentof sewageat the Honouliuli WastewaterTreatmentPlant.
The City andCountyof Honolulumakesthe videotapeavailablefor analysisof exposedfish and
megainvertebratepopulationsresidentto the diffuser.

Thevideotapesshallbe viewedby WRRCresearchersto identify andcountthe fish and
megainvertebrates(e.g.,seaurchins,holothurians).The resultsshallbeusedto
semiquantitativelymeasuretemporalchangesin fish andmegainvertebrateassemblages.Spatial
changeswill not bemonitoredsinceatthe outfall thestructurerepresentsauniquehigh-relief,
hard-substratumfeaturewith no complementin the surroundingsoft-bottomenvironment,and
the uniquenessof the outfall habitatprecludesselectionof anappropriatecontrol site.Temporal
changesin fish andmegainvertebrateassemblagesshallbe determinedusingappropriate
biostatisticaltests.Quality assurance/qualitycontrol is approachedby viewing andconducting
countsalongeachof the identifiedtransectsor censussitesat leastfive times.This sampling
replicationreduceserrorsassociatedwith counts,especiallywith only oneindividual (R.E.
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Brock) conductingthe counts.All videotapesandnotesshall beretained.Thismethodologyhas
beenutilized by the WRRC projectteamin thestudyof thesediffuserssince1991.
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BIOMONITORING PROGRAM FOR MOKAPU OCEAN OUTFALL

MOKAPU BENTHOS

Monitoring of themarinecommunitiesandsedimentin thevicinity of theMokapuOceanOutfall
is conductedonceeveryfive yearsto assessthe accumulationof pollutantsin sedimentsand
organisms,to monitorthe statusof the benthiccommunity,to evaluatethephysicalandchemical
quality of the sediments,andto evaluatecompliancewith applicablewaterquality standards.
Thus this outfall will be surveyedonly in 2013.

MATERIALS AND METHODS

SAMPLING STATIONS

Five grabsamplesshallbetakenby theCity’s oceanographicteamat eachof six stations
previouslyestablishedalongthe diffuserisobath(34 m) neartheMokapuOutfall (FigureM-1).
Subsamplesof thesegrabsamplesshallbe deliveredto the WRRC researchteamfor analysis.

Figure M-1. MokapuOceanOutfall benthicsamplingstations
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SAMPLING METHODS

The samplingmethodologyusedshall follow U.S. EnvironmentalProtectionAgencyguidelines
(U.S. EPA 1981,1987a,1987b),hereafterreferredto as EPA procedures.No changesto the
samplingprotocol,including thenumberof samplestakenshallbemadeby theCity’s
oceanographicteamwithoutprior consultationwith the WRRC team.

SAMPLEPROCESSING

Handling,processing,andpreservationof thebiological samplesgenerallyshallfollow EPA
procedures.Someproceduresmaydiffer from the recommendedproceduresbecauseof the
particularnatureof the Mokapusediments.Chainof custodyformsshallbe utilized with all
samples.

Nonmollusksamples:

Nonmollusksampleswill be placedin 15% bufferedformalin in the field andshall remainin this
fixative for aminimumof 24 hours. In the laboratorythe fixed samplesshallbe elutriatedusing
thetechniqueof Sanderset al. (1965). Thismethodsuccessfullyremovesfrom the sedimentall
organismswhich arenot heavily calcified(Nelsonetal. 1987).Samplesshallbe washedseveral
timesandthensievedfor benthicorganisms,usinga0.5-mm-meshscreen.Organismsretained
on the screenshallbe transferredto alcohol,stainedwith rosebengalsolution,andstoredin 70%
ethanolwithin two to sevendaysof fixation. Largecarbonaterubble fragments,if present,shall
be carefullywashedandvisuallyexaminedto ensurethatanyorganismson the externalsurfaces
areremoved.Thefragmentsshall thenbe placedin anitric acid bathfor 24 hours(or longeras
necessary)to dissolvethe carbonateandrecoverorganismsliving in burrows.The acid
dissolutiontechniquesto be usedaremodified from the methodsdescribedin Brock andBrock
(1977),asbriefly describedin Nelson(1986).

Micromollusk samples:

Subsamplesof sedimentfor micromolluskidentificationandenumerationshallbe placedin
labeledjarsin thefield, thenplacedon iceandtransportedto the laboratorywheretheyshallbe
refrigerated.In the laboratory,the subsamplesshallbe fixed in 98% ethanolfor 48 hoursand
thenair dried. A 25-cm3subsampleshallbe removedfrom eachmicromollusksamplefor
sorting.

The ORP,O&G, grain size,total nitrogen,TOC, sedimentpriority pollutantandpesticide
analysesof the sedimentsshallbeperformedby the City’s laboratory.The protocolsfound in
EPA’s (1987a)guidancedocumenton field andlaboratorymethodsshallbeusedfor quality
assurance/qualitycontrol.

MOKAPU DATA ANALYSIS

All specimensshallbe countedandidentifiedto the lowesttaxonomiclevel possible.A selected
bibliographyfor the identificationof marinebenthicspeciesin Hawaii is providedin Nelsonet
al. (1987, appendixG). Voucherspecimensshallbe submittedto taxonomicspecialistsfor
verificationwhennecessary.All specimensshallbe archivedandmaintainedfor six years.

Basicstatistics,whichincludethemean,median,variance,95% confidencelimits of the mean
andmedian,skewness,kurtosis,andthe resultsof theKolmogorov-Smimovtest for normalityof
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distributionof the datashall becalculatedfor bothnommollusksandinicromollusksfor both
numberof individualsandnumberof species.All datashallbe testedfor normality.

All dataanalyzedshallbe testedfor assumptionsof heterogeneityof variances(Fmax test)prior to
statisticalanalysis(Sokal andRohlf 1995). Heterogeneityof variancesshallbe correctedwith
eitherlogjo(x+1) or squareroot transformation,andcomparisonsof stationswill thenbe made
for the transformeddatawith one-wayanalysisof variance(ANOVA). Following ANOVA, the a
posterioriTukey test shallbe usedto determinewhich differencesamongstationsaresignificant.
Wherevariancescannotbe correctedby transformation,the GainesandHowell testfor
significantdifferencesin meanswith heterogeneousvariancesshallbeused

The Shannon-WienerH diversity index (logic) andthe evennessindex(J) shallbe computedfor
all stations(all replicatespooled),as recommendedin theEPAprocedures.An overall
comparisonof speciescompositionamongstationsshallbe carriedout usinghierarchialcluster
analysis(Pielou1984)for boththe nonmolluskandmicromolluskcomponents.The similarity
matrix will be computedusingtheJMP StatisticalSoftwarePackagedevelopedby SASInstitute
or equivalent.A dendrograrnusingEuclideandistances(McArtle andAnderson2001;Dietz
1983)on untransformedabundancedatashallbe generatedfor nonmolluskandmollusks.To
compressthedatasetto amoremanageablesize,only thosespecieswhich contributeat least
5.0%of total abundanceshallbe includedin the analysis.
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MOKAPU SHALLOW WATER

Inshoreassessmentof the coral andfish communities,as well as samplingof the benthic
communitieslocatednearandfar field from the outfall terminus,shallbe conductedfor the
MokapuOceanOutfall in 2013only. The monitoringprogram developedfor the shallowwater
environmentatthe BarbersPointor WaianaeOceanOutfall shallserveas amodelfor the
programatMokapu.

Previousstudiesshowedthatextensivecoralcommunitiesexistat depthsbetween8 and15 m in
the nearshoreenvironmentin the vicinity of the MokapuOceanOutfall (Russoetal. 1977,
1979).Coral communitiesin Hawaii areusuallycorallinealgaedominatedwith, on the average,
lessthan10% live coralcoverandrepresentedby four to six dominantgenera(Russoet al.
1979).Largepatchesof coralexist,usuallyinterspersedwith sand,boulders,or rubbleon
limestonebasementrock.

MATERIALS AND METHODS

SAMPLING STATIONS

All biomonitoringsitesshallbe locatedat depthsof approximately9 to 12 m. Threestations
(FigureM-2) will be monitoredat or nearlocationssurveyedin previousstudies:

StationA40 Approximately0.5 km northof the outfall diffuseratadepthof about12 in.

StationB30 Approximately0.5 km southof the outfall pipeatadepthof 9 m.

StationC40 Approximately2 km southof the outfall diffuserat a depthof 12 m.

Stationsator nearthe outfall diffuser mayalsobe establishedfor monitoringof impactsto the
marineenvironment.

SAMPLING METHODS

Guidelinesfor field monitoring,datareduction,andinterpretationof benthicandfish
communitieshavebeenestablishedby U.S. EPA (1982).Not all of theseguidelinescanbe
completelymet in theproposedmonitoringprogramfor coralandfish communitiesinshoreof
the MokapuOceanOutfall. The reasonsfor theseshortcomingsarenotedbelow,alongwith
proposedchangesin methodologyandthe rationalefor thesechanges.

At eachstationtwo permanenttransectlines,eachmadewith metalstakesandelectricalwire 20
m longandspaced15 to 30 m apart,shallbe sampled.Similarestablishedlines,madeof plastic-
coatedno. 14 copperwire, havebeensuccessfullyusedby Brock andNorris (1987) to mark
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transectlocationson coralreefs.Twenty-meterlineswerechosento avoidreefedgeeffects
(Brock 1982),whichmayoccurbecauseof the lack of extensiveareasof coralgrowth.Coralsin

Hawaiianwatersnormallygrow in lessthan30-m-diameterpatchesinterspersedwith sandand
rubble.Becauseof thispatchiness,using50-mtransectsfor coralandfish surveysas
recommendedby U.S.EPA(1982) wouldbe lessefficient thanusingshortertransects.Transects
laid in pairs 15 to 30 m apartwill helpalleviatethe problemof lower fish countsusually
recordedalongone20-mline ascomparedwith one50-in line.

Fishcensusesshallbe conductedovereach20 m longx 4 m wide corridor(80 in2 area).A single
diver equippedwith scubaandan underwaterslateandpencil shallcount, identify,andrecordall
fish specieswithin the 20 x 4 m areato thewater’s surface.Thediver shallwait S to 10 minutes
beforestartingthecountto allow wary fishesin the areato adjustto his presence.This visual

FigureM-2- MokapuOceanOutfall shallowmarinecommunitymonitoringstations
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censustechniqueatestablishedtransectsprovidesagoodandrepeatablemethodof estimating
diurnally active fish communities(V.E. Brock 1954; R.E. Brock 1982).

In orderto monitorcoralcoverandgrowth the City’s oceanographicteamshall takephotographs
of time oceanfloor atthe transectsannuallyusingthe proceduresoutlined in appendixD. Fourby
six inch prints of thephotographswill be deliveredto WRRCteammemberDr. RichardE.
Brock who will perfonnthe analysis.

DATA ANALYSIS

Coral cover(percent)shallbe estimatedby tracing areasof live coralon thephotographsusing
an electronicdigital planimneterandcomparingtheseareaswith the total photographedbottom
area.

ADDITIONAL METHODS

Anothermethodof quantitativelyassessbenthiccommunitiesateachstationis the useof 1 x 1 m
quadratsplacedat markedlocationsto estimatecoverageof coralsandothersessileforms.Using
this methodin-the-fieldappraisalsshallbe madeof coverageandrecordedaspercentcover.If
macrothalloidalgaeareencounteredin the quadrats,theyshallalsobe quantitativelyrecordedas
percentcover.

Datashallbe subjectedto simplenonparametricstatisticalproceduresprovidedin theSAS
Institutestatisticalpackage(SASInstitute,Inc. 1985 or equivalent).Nonparametricmethods
shallbe usedto avoid meetingrequirementsof distributionnormalcyandhomogeneityof
variancein the data.Datashallbe analyzedusingthe Kruskal-Wallisone-wayanalysisof
varianceto discernstatisticallysignificantdifferencesamongrankedmeansfor eachtransectsite
andsamplingperiod; this procedureis outlined in Siegel(1956)andSokalandRohlf (1995).The
aposterioriStudent-Newman-Keulsmultiple-rangetest(SASInstitute,Inc. 1985 or equivalent)
shall alsobe usedto elucidatedifferencesbetweenlocations.

Quality assurance/qualitycontrol (QA!QC) shallbe maintainedat eachstepof the sampling
program.Field samplingwill be carriedout at permanentlymarkedstations;markingtheactual
samplingsite with steelpins ensuresthatthe sameareasarecensusedduring eachsurvey.If
unidentifiedbenthicspeciesareencounteredin thefield surveys,samplesshallbe takenfrom
areasoutsideof the samplingsitesfor positiveidentificationin the laboratory.All field notesand
datashallbe retained,asshallall photographs,for futurereference.In the preparationof the
reports,all tabulardatashallbecheckedby atleastthreedifferent individuals.
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BIOMONITORING PROGRAM FOR WAIANAE OCEAN OUTFALL

WAIANAE BENTHOS

Monitoring is conductedannuallyto assessthe accumulationof pollutantsin sedimentsand
organisms,to monitorthe statusof the benthiccommunity,to evaluatethe physicalandchemical
quality of the sediments,andto evaluatecompliancewith applicablewaterquality standards.The
biological monitoringportionof the projectincludesthe identificationof the infaunal
communities,which includethe micromollusk,nonmollusks,polychaetes,andcrustaceans--and
epifaunalmicromollusks.The sedimentanalysesportioncoverstotal organiccarbon,oxidation-
reductionpotential,oil andgrease,grainsize,total nitrogen,andpriority pollutants.

TheWRRC biomonitoringteam shallcomplywith the requirementsspecifiedin the applicable
permits as theypertainto theirwork underthis contract.

The WaianaeConservationDistrict Use (CDU) Permitalsorequiresthe annualmonitoringof the
benthicinfaunalcommunities,which includemicroinollusks,limu, sponges,andcorals. The
CDU Permithasno specificprovisionssuchas exactlocationof themonitoringstationsand
laboratoryanalyses.Generally,the monitoringprogramspecifiedfor the SandIslandand
Honouliuli outfalls servesas amodelfor theWaianaemonitoringprogram.It shouldbe noted
thatthe locationof the Waianaebenthicstationswasmodifiedby theCity andapprovedby the
stateDepartmentof LandandNaturalResources.

MATERIALS AND METHODS

SAMPLING STATIONS

The approximatelocationsof the samplingstationsareshownin FigureW- 1. Six stationsalong
the diffuser isobath(33 m) shallbe sampled.

SAMPLING METHODS

Generallyfollowing EPA guidelinestheCity oceanographicteamshallcollect six replicategrab
samplesof approximately227cm3ateachof the 6 samplingstations.Subsamplesof thesegrab
samplesshallbe deliveredto the WRRC researchteamfor analysis.No changesto the sampling
protocol,includingthenumberof samplestakenshallbe madeby the City’s oceanographicteam
withoutprior consultationwith theWRRC team.

SAMPLE PROCESSING

Handling,processing,andpreservationof the biological samplesshallfollow EPA procedures.
Chainof custodyformsshallbe utilized with all samples.

Nonmollusksamples:

Nonmollusksampleswill be placedin 15%bufferedformalin in the field andshall remainin this
fixative for aminimumof 24 hours.In the laboratorythe fixed samplesshallbe elutriatedusing
the techniqueof Sandersetal. (1965).This methodsuccessfullyremovesfrom the sedimentall
organismswhich arenot heavily calcified(Nelsonet al. 1987). Samplesshall be washedseveral
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timesandthensievedforbenthicorganisms,usinga0.5-mm-meshscreen.Organismsretained
on the screenshallbe transferredto alcohol,stainedwith rose bengalsolution,andstoredin 70%
ethanolwithin two to sevendaysof fixation. Largecarbonaterubblefragments,if present,shall
be carefully washedandvisually examinedto ensurethatanyorganismson the externalsurfaces
areremoved.The fragmentsshallthenbeplacedin anitric acid bathfor 24 hours(or longeras
necessary)to dissolvethe carbonateandrecoverorganismsliving in burrows.The acid
dissolutiontechniquesto be usedaremodified from the methodsdescribedin Brock andBrock
(1977),asbriefly describedin Nelson(1986).

Micromollusk samples:

Subsamplesof sedimentfor micromolluskidentificationandenumerationshallbe placedin
labeledjarsin the field, thenplacedon ice andtransportedto the laboratorywheretheyshallbe

FigureW- 1. WaianaeOceanOutfall Stations
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refrigerated.In the laboratory,the subsamplesshallbe fixed in 98% ethanolfor 48 hoursand
thenair dried.A 25-cm3subsampleshallbe removedfrom eachmnicromollusksamplefor
sorting.

The ORP,O&G, grainsize,totalnitrogen,TOC, sedimentpriority pollutantandpesticide
analysesof the sedimentsshallbe performedby the City’s laboratory.Theprotocolsfoundin
EPA’s (1987a)guidancedocumenton field andlaboratorymethodsshallbe usedfor quality
assurance/qualitycontrol.

WAIANAE DATA ANALYSIS

All specimensshallbe countedandidentified to the lowesttaxonomiclevel possible.A selected
bibliographyfor the identificationof marinebenthicspeciesin Hawaii is providedin Nelsonet
al. (1987,appendixG). Voucherspecimensshall be submittedto taxonomicspecialistsfor
verificationwhennecessary.All specimensshallbe archivedandmaintainedfor six years.

Communitystructureanalysisfor eachreplicate,eachstation,andthe groupof offshorestations
shallbe made.The valuesdeterminedshallbe usedto furtherdeternminemean,range,standard
deviation,samplenumber,and95% confidencelimits, if appropriate.Additional statistical
analysesmaybe conductedto determinetemporalandspatialtrendsin the marineenvironment.
Statisticalanalysesshallbe conductedandgraphicdisplaysshallbepresentedin the reportto
demonstratethecurrentstatusof, andanychangesto, the benthicinfaunalcommunitiesfoundat
theZID boundary,gradient,andreferencestations.Specificmethodsto be usedfor dataanalyses
arementionedbelow.

Basicstatisticsthat includethe mean,variance,standarderror, and95% confidenceintervals
shallbe calculatedfor eachstationfor both numberof individualsandnunmberof species.

All data(numberof individualsandnumberof species)for bothnonmollusksandmicromollusks
shallbe testedfor assumptionsof normality(Kolmogorov-Smnirnovtest; SokalandRohlf 1995)
andheterogeneityof variances(Fmax test)prior to statisticalanalysis.Comparisonsof mean
valuesamongstationsshallbe madeusingone-wayanalysisof variance(ANOVA) wheredata
meetassumptionsof the analysis.Log transformationshallbeperformedif datastill show
heterogeneousvariances.If variancescannotbe homogenizedafter log transformation,the
GamesandHowell testfor differencesin meansamongtreatmentswill beused(SokalandRohlf
1995).Following ANOVA, the aposterioriTukey testshallbe usedto determinewhich
differencesin meansamongstationsaresignificant.

An overall comparisonof speciescompositionamongstationsshallbe carriedout usingcluster
analysis(Pielou 1984)for both thenonmolluskandmicromolluskcomponents.The similarity
index basedon Euclideandistances(McArtle andAnderson2001;Dietz, 1983) on
untransformeddatashallbe performed.To makeanalysismoremanageable,only thosespecies
thatcontributedatleast5.0%of the totalabundanceshallbe includedin the analysis.The
hierarchialclusterprogramdevelopedSASInstituteJMP StatisticalSoftwareshallbe usedto
computethe similarity matrix. The Shannon-Wienerdiversityindex andevennessindex shallbe
calculatedfor all stations(all replicatespooled),as recommendedin theEPAprocedures,for
boththe nonmolluskandmicromollusk components.
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WAIANAE SHALLOW WATER
As requiredby the WaianaeConservationDistrict UsePermit, fishery stocksarecensused
visuallyby adiver shorewardof the WaianaeOceanOutfall. Generally,themonitoringprogram
specifiedfor theSandIslandandHonouliuli Permitsservesas amodelfor thisoutfall’s program.

MATERIALS AND METHODS

SAMPLING STATIONS

Specific locationsof thethreesamplingstationsareshownin FigureW-3. Stationswere
originally chosenby theHawaii Departmentof LandandNaturalResources(DLNR) for annual
monitoring.

Adaptedfrom Russoand Lau (1986)

FigureW-3. WaianaeOceanOutfall shallowmarinecommunitymonitoringstations
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SAMPLING METHODS

Divers equippedwith scubashallperformfish countsalongpermanenttransectsatall stations.
(Brock 1982).Fishesshallbe countedalongeachof thetransects.At StationZ diversshallcount
fishesalonga pennanenttransect25 mn longand4 m wide. At StationW-3 fish countsshallbe
madealongatransectlocatedat the terminal 15 m of the diffuser censusinga 6 m wide area.At
StationWW fishesshallbe countedalongtwo transects20 m longx 9 m wide.

Fishspeciescompositionatall stationsshallbe comparedamongyearsandwith pastsurveys
usingCochran’snonparametricQ-testfor speciespresenceor absence(Green1979).The Q value
shallbe testedagainstthe chi-squarecritical valuefor yearsminusonedegreeof freedomandp
= 0.05.Greenrecommendsthistestbecauseit precludesmeetingthe assumptionsof
homogeneousvariancesof abundancesanddistributionnormnalcyof the data.Thetestaddresses
the null hypothesis“no differencesin speciescompositionamongsurveyyears.”A Bray-Curtis
similarity index shall alsobe usedto comparesimilarity amongyears.

Estimatesof coralcovershallbemadeon selectedpermanentquadratsusingbottom
photographyandthe subsequentprojectionof photoson agrid. Coral coveramongyearsat

StationZ is locatedin the fish-havenhabitatestablishedby the Hawai’i StateDepartmentof

LandandNaturalResources(DLNR) 1.0 kin southeastof theoutfall diffuser atadepthof

approximately16 m. The substratumis flat limestoneandrubblewith coralgrowth. Two transect
lines(each25 m long) arespaced27 m apartandpositionedperpendicularto shore.Thesewere

permanentlyplacednearartificial reefs,which makeup part of the fish-havenhabitat,andneara

ledgethatdropsoff to 23 rim depth.

This stationwassetup in 2003 roughly 300 m eastof theold stationW-2, which wason the
sunkenship Mahi. Becauseof dangerousshifting andcorrosionof the ship it wasdeemedunsafe

to continuediving on the wreckfor future coraltransectandfish counts.Hawai‘i StateDLNR

gavethe CCHpermissionto setup stationZ to replacethe formerstationW-2.

StationZ shallbe comparedbetweenconsecutiveyearsusingapairedt-testto determinewhether
significantdifferencesin total coralcoverexist. A two-way ANOVA withoutreplication
(quadratvs. year)shallbe usedto testfor significantdifferencesin coralcoverover all the
surveyyears(SokalandRohlf 1995).

A censusof megainvertebratesshallbe conductedatall stationsto determinepresence/absence
of individuals.

Thereareno spatialcontrolsin this study;the stationsselectedareall locatedat differentdepths
anddiffer in surroundingbottomtype.At the chosenstations,relief is providedby artificial
structures(i.e.,the diffuserandarmorrock).Becauseof the uniquenessof eachstation,
comparisonscannotbe madeamongstationsfor coralandfish abundanceor speciesrichness.
Only year-to-yearcomparisonsof surveydatacanbemade.
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FISH HISTOPATHOLOGY STUDIES

SCOPEOF WORK

Fishliver histopathologywill beperformedon fish caughtnearthe diffusersof theoceanoutfalls
at SandIsland,BarbersPoint,andWai’anae.The guidelinesin the U.S.Environmental
ProtectionAgency’s(1987)“Guidancefor ConductingFishLiver HistopathologyStudiesDuring
30 1(h) Monitoring” will be followed to assesspotentialimpactsof pernmitteddischargeson
marinebiota.

Foreachmonitoringsite, fish liver histopathologyshallbe conductedon tenspecimenseachof
threedifferent fish speciesprovidedlive to the WRRC researcherby the City andCountyof
Honolulu. Specimensshallbe collectednearthreeoceanoutfalls andamutually agreedupon
referencesite. Ideally, the samespecieswill be collectedat all monitoringsites.If oneof the
samespeciescannotbe obtainedfrom aparticularsite ammdanotherspeciesis collected,the
additionalspeciesshallalsobe collectedfrom the referencesite. Samplingshallbe conducted
annuallyattimesmutually agreedupon by the City andWRRC.

City personnelwill deliver the live fish to WRRC researcherDr. Thierry Work for necropsyand
histopathologyexamination.Delivery will bemadeby earlyafternoonon the daythe fish are
captured.Liver tissuefor the histopathologyexaminationshallbe collectedfrom the fish
immediatelyaftertheyarekilled.

The following shallbe notedandreportedfor eachfish:

1. Species,date,andlocationof collection

2. Fork length,total lengthandtotal wet-weightof time fish

3. Grossexternalabnonnalities

4. Wet-weight,colorandanygrossabnonnalitiesof theliver

5. Grossabnormalitiesof othervisceralorgans

In additionthe investigatorshall collect appropriatetissuespecimensso thatan estimationof the
ageof thefish canbe madeandhistologicallyexaminerepresentativesectioimsof liver tissuefor
structuralanomaliesatthecellularlevel.

MATERIALS AND METHODS

Davidson’sFixative shallbe usedas atissuepreservative.Liver tissueshallbe blockedand
embeddedin paraffinand5 to 6 micron thick sectionsshallbe cut on amicrotome.Liver
sectionsshallbe routinely stainedwith hematoxylinandeosin.Alternativemethodsinclude
grossphotographyandphotoinicroscopy;thusphotographicdocumentationof normaltissueand
lesionsmayalsobe performed.

Liver tissue,blocks, andslides shallbe archived.

Statisticaltestswill be perfonnedusingthe proceduresin the EPA guidancemanual.Reports
describingthe methods,means,andobservationsandsummarizinggrossnecropsyand
histopathologyfindings shallbe submittedto the City atregularintervals.
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STORETDATA SUBMISSIONS

Upon completionof the perfonnanceof the taxonomycountsWRRC shallsubmitfaunadatafor
the SandIslandandBarbersPointOceanOutfalls in an Excel spreadsheet[translatedinto text
fonn] which will be downloadedinto the CDX website.Thedataincludedin the spreadsheetto
be sentto CDX will include: 1) Activity Date;2) Monitoring locationID; 3) ProjectID; 4)
Activity ID; 5) Taxonname;6) Numberof specimensfor eachtaxain eachreplicate;and7)
Resultcommnent.If anewtaxonis foundfor the outfall, this taxonwill be documentedin the
“result comment”field.
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APPENDIX A, WORK SCHEDULE

Fiscal Year Outfall Monitoring Studies

FY2012 BarbersPoint2012,Waianae2012

FY2O13 SandIsland2012,BarbersPoint2013,Mokapu2013,andWaianae2013

FY2014 SandIsland2013,BarbersPoint 2014,andWaianae2014

FY2O1S SandIsland2014,BarbersPoint2015,andWaianae2015

FY2016 SandIsland2015,BarbersPoint 2016,andWaianae2016

FY2017 SandIsland2016
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APPENDIX B. REPORT SUBMISSION SCHEDULE

SAND ISLAND OCEANOUTFALL

SandIslandBenthicMonitoring

WRRC shallsubmitthe SandIslandbenthicreportsto the Departmentof Environmnental
Services,City andCountyof Honolulu, within 178 daysof receivingfrom the City all of the
samplesaimd resultsof the laboratoryanalysesneededto producethe reports.

WRRC shallsubmitthe SandIslandbenthicreportsto theDepartmnentof Environmental
Services,City andCountyof Honolulu, within 178 days of receivingthe last sampleand
laboratoryanalysesresultfrom theCity.

TheCity shallbe allotted70 calendardaysfrom thedateof the lastsamplecollectionto provide
WRRC with physicalandchemicalanalysesresults.

An approximatescheduleof tasksfollows:

a. 13 weeks- Sampling,sorting,counting,andidentification.Sedimentphysicaland
chemicalanalysesby the City’s WaterQuality Laboratoryto WRRC by 70 calendar
daysfrom the last samplingdatespecifiedin the SamplingandReportSubmission
Schedulein AppendixC.

b. 6 weeks- Statisticalanalysisandreportwriting; first draftto WRRC editor

c. 4 weeks

• City’s reviewof draft(2 weeks)concurrentwith editing andproductionof
report

• Editing andproductionof report(4 weeks)

d. 2 weeks

• Author review,correction

• Lastminutechanges;final reportsubmission

Total: Approximately25 weeks

SandIslandSTORETdatasubmission

WRRC shalluploadtheresultsof the SandIslandtaxonomycountsin an Excel spreadsheetto
the CDX websitewithin 16 weeksof the completeddelivery of all samplesto WRRC’s
biomonitoringlabsby theCity andCountyof Honolulu.Thedataincludedin the spreadsheetto
be uploadedto CDX will include: 1) Activity Date;2) Monitoring locationID; 3) ProjectID; 4)
Activity ID; 5) Taxonname;6) numberof specimensfor eachtaxain eachreplicate;and7)
Resultcomment.If anewtaxonis foundfor theoutfall, this taxonwill be documentedin the
“result comment”field.
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BARBERS POINT OCEAN OUTFALL

BarbersPointBenthicMonitoring

WRRC shallsubmitthe BarbersPointbenthicreportsto the Departmentof Environmental
Services,City andCountyof Honolulu, within 133 daysof receivingthe last sampleand
laboratomyanalysesresult from the City.
The City shallbe allotted70 calendardaysfrom the dateof the last samplecollection to provide

WRRC with physicalandchemicalanalysesresults.

An approximatescheduleof tasksfollows:

a) 10 weeks- Sampling,sorting,counting,andidentification. Sedimentphysicaland
chemicalanalysesby City’s EnvironmentalQuality Laboratoryto WRRC by 70
calendardays.

b) 4 weeks- Statisticalanalysisandreportwriting; first draft to WRRC editor

c) 3 weeks

• City’s reviewof draft(2 weeks)concurrentwith editing andproductionof
report

• Editing andproductionofreports(3 weeks)

d) 2 weeks

• Authorreview, correction

• Lastminutechanges;final reportsubmission

Total: Approximately 19 weeks

BarbersPoint STORET

WRRCshallsubmitthe BarbersPoint STORETdataon an Excel spreadsheetto the City within
14 weeksof the completeddelivery of all BarbersPoint sedimentsamplesto WRRC by the City
andCounty ofHonolulu.

BarbersPoint STORETdatasubmission
WRRC shall uploadtheresultsof theBarbersPointtaxonomycountsin an Excel spreadsheetto
theCDX websitewithin 14 weeksof the completeddelivery of all BarbersPoint samplesto
WRRC’s biomonitoringlabsby theCity andCountyofHonolulu.Thedataincludedin the
spreadsheetto be uploadedto CDX will include:1) Activity Date;2) Monitoring locationID; 3)
ProjectID; 4) Activity ID; 5) Taxonname;6)Numberofspecimensfor eachtaxain each
replicate;and7) Resultcomment.If anewtaxonis foundfor theoutfall, this taxonwill be
documentedin the“resultcomment”field.

BarbersPoint Shallow-WaterEnvironmentMonitoring

WRRC shallsubmitBarbersPoint shallow-waterreportsto the Departmnentof Environmental
Services,City andCountyof Honolulu, within 121 daysof the receiptof photographsfrom the
City.

BarbersPoint ROV

WRRC shall submriit the BarbersPointfish surveyusingRemotelyOperatedVehicle (ROV)



reportsto the Departnmentof EnvironmentalServices,City andCountyof Honolulu,
approximately120daysafter receiptof tapesfrom the City.
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MOKAPU OCEAN OUTFALL

MokapuBenthicMonitoring

WRRC shallsubmitthe Mokapubenthicreportsto the Departmentof EnvironmentalServices,
City andCountyof Honolulu,within 150 daysof receivingthelast sampleandlaboratory
analysesresultfrom theCity.

MokapuShallow-WaterEnvironmentMonitoring

WRRC slmall submittime Mokapucoralreefsurveyreportsto the City within 150 daysof receipt
of tapes/photographsfrom the City OceanographicTeam.

In generalthe City shallbe allottedoneweekto reviewthedraftreport. Foreachdaythe City
exceedsthis allotmentWRRC shallhaveanadditionaldayaddedto the reportsubmission
deadlines.
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WAIANAE OCEAN OUTFALL

WaianaeBenthicMonitoring

WRRC shall submitWaianaebenthic surveyreportsto theCity within 150 daysofreceivingthe

lastsampleandlaboratoryanalysesresultfrom theCity.
WaianaeShallow-WaterEnvironmentMonitoring

WRRC shall submitWaianaecoralreefsurveyreportsto theCity within 150 daysof receiptof
tapes/photographs.

In generaltheCity shallbe allottedoneweekto reviewthe draft report.Foreachdaythe City
exceedsthis allotmentWRRCshall havean additionaldayaddedto the reportsubmission
deadlines.
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FISH HISTOPATHOLOGY

ForWaianaeafinal reporton thehistopathologyof fisheswill besubmittedwithin 150 daysof
delivery offish specimensto WRRC.Extensionofsubmissiondeadlinemayberequestedon a
case-to-casebasis.

For BarbersPoint, a final reporton the histopathologyof fisheswill besubmittedwithin 128
daysofdelivery of fish specimensto WRRC.

For SandIsland,a final reporton thehistopathologyoffisheswill be submittedwithin 166 days
of delivery offish specimensto WRRC.

In generaltheCity shall be allottedoneweekto reviewthedraft report.Foreachday theCity
exceedsthis allotmentWRRC shallhavean additionalday addedto thereportsubmission
deadlines.
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APPENDIX C
SUGGESTEDSAMPLING AND REPORTSUBMISSIONSCHEDULE

Proposed
Last

Sampling
Date

Final Report
Due to City*

ReportDue
to EPA*

Proposed
Last

Sampling
Date

FinalReport
Dueto City

ReportDue
to F.PA*

Proposed
Last

Sampling
Date

FinalReport
Due to City

ReportDue
to EPA*

Proposed
Last

Sampling
Date

Final Report
Dueto City

ReportDue
to EPA*

Proposed
Last

Sampling
Date

Final Report
Due to City

ReportDue
to EPA*

Barbers Point Barbers Point Barbers Point

l3enthos 1/15/12 5/23/12 5/29/12 01/15/13 05/22/13 05/28/13 01/15/14 05/23/14 05/29/14 01/15/15 05/23/15 05/29/15 01/15/16 05/23/16 05/29/16

Coral/fish 1/22/12 5/23/12 5/29/12 01/22/13 05/22/13 05/28/13 01/22/14 05/23/14 05/29/14 01/22/15 05/23/15 05/29/15 01/22/16 05/23/16 05/29/16

Fish video 1/23/12 5/23/12 5/29/12 01/23/13 05/22/13 05/28/13 01/23/14 05/23/14 05/29/14 01/23/15 05/23/15 05/29/15 01/23/16 05/23/16 05/29/16

Histopathology 1/15/12 5/23/12 5/29/12 01/15/13 05/22/13 05/28/13 01/15/14 05/23/14 05/29/14 01/15/15 05/23/15 05/29/15 01/15/16 05/23/16 05/29/16

Waianae Waianae Waianae

llenthos [ 08/15/12 01/17/13 05/15/13 10/17/13 05/15/14 10/17/14 05/15/15 10/17/15 05/15/16 10/17/16

Coral/fish f08121/12 01/18/13 05/21/13 10/18/13 05/21/14 10/18/14 05/21/IS 10/18/15 05/21/16 10/18/16

Ilistopathology [ 08/29/12 01/26/13 05/29/13 10/26/13 05/29/14 10/26/14 05/29/15 10/26/15 05/29/16 10/26/16

Mokapu Mokapu Mokapu

Benthos 03/I1/13 08/08/13

Coral/fish 03/19/13 08/16/13

Sand Island SandIsland Sand Island

Benthos 09/18/12 03/14/13 03/30/13 09/18/13 03/15/14 03/31/14 09/18/14 03/15/15 03/31/15 09/18/iS 03/15/16 03/31/16 09/18/16 03/15/17 03/31/17

Histopathologyf09/30/12 03/14/13 03/30/13 09/30/13 03/15/14 03/31/14 09/30/14 03/15/15 03/31/15 09/30/15 03/15/16 03/31/16 09/30/16 03/15/17 03/31/17

Control Station Control Station Control Station

1-listopathology ** *5 ** **

Color coding:

FY2012 FY2013 FY2014 FY2015 FY2016 FY2O17L 1/1/12—6/30/12 7/1/12—6/30/13 7/1/13—6/30/14 7/1/14—6/30/15 7/1/15-6/30/16 7/1/16—6/30/17

*If thedatefalls on aweekendorholiday, the reportwill be dueon the lastworking dayprecedingtheweekendorholiday.

**No datespecifiedfor controlstationhistopathologysamplecollection.Reportwill be due 150 daysafterdelivery offish samplesto
histopathologist.
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APPENDIX D.
CITY OCEANOGRAPHICTEAM SAMPLING PROCEDURESAND SAMPLING SITE

BACKGROUND INFORMATION.

Sand Island benthic study

Sampling procedures:

Threesamplesshallbe takenat eachof the 15 stations. City personnelwill collectall samples

andnmeasureORP.
Sedimentshall be collectedusing a 0.16 m2 modifiedvanVeengrab sampleror hand-held
sedimentcorers(at shallow-waterstations).Penetrationdepthshall be determinedfor each
samnple.A 7.6-cmsubsample,to adepthof 5 cm, shallbe takenfrom eachgrab for analysisof
nonmollusks(i.e.,all organismsexceptmicromollusks).A 4.8-cmsubsample,to adepthof S cm,
shall be takenfrom eachgrab for micromnollusk(andoccasionallargerspecimens)analysis.
Subsamplingis necessarybecausetheepifaunaandinfaunain theareaareknownto be both
smallandabundant(Nelson 1986;Russoet al. 1988).Eachreplicatesubsamplefor thecore
monitoringwork shall be takenfrom aseparatevanVeen sampleandshallnotbe comnpositedfor
analysis.

Subsamplesfor geochemicalanalysis(TOC,ORP,acidvolatile sulphate,total Kjeldahl nitrogen,
andpriority pollutantsandotherpesticides)andfor grain-sizedistributionshall be obtainedfrom
grabsfrom which the biological subsainplesaretaken.Eachvan Veengrabsamplewill contain
morethaneimough sedimentfor bothpurposes.

Barbers Point benthic study

Sampling procedures:

A 0.16-m2 modifiedvan Veengrabsamplerdeployedfrom aresearchvesselby the City’s
OceanographicTeamshallbe usedto obtain bottomsamplesatall stations.Penetrationdepth
shall be determinedfor eachsample.

Five replicatevan Veengrabsamplesshall be takenat eachstation.From eachsample,a7.6 cm
diameterby 5 cmdeepsubsampleshall be takenfor infaunalanalysisanda4.8 cmdiameterby 5
cmdeepsubsamplefor mriicromollusk (andoccasionallargermolluskspecimens)analysis.
Subsamplingis necessarybecausetheepifaunaandinfaunain theareaareknownto be both
smallandabundant(Nelson1986;Russoet al. 1988).Eachreplicatesampleshall be takenfrom
a separatevan Veensampleandshall notbe compositedfor analysis.All five biological
subsamnplesshallbe processedon a0.5-mmscreen,andtheorganismsshallbe retainedand
preservedasappropriatefor subsequentidentification.

Subsamplesfor geochemicalanalysis(total organiccarbon,oxidation-reductionpotential,
sedimentoil andgrease,andpriority pollutantsandotherpesticides)andfor grain-size
distribution shall be obtainedfrom grabsfrom which thebiological subsamplesaretaken.Each
replicatevanVeengrabsamplewill containmorethanenoughsedimentfor both purposes.
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Mokapu benthic study

The samplingstationsandtheir locationsareas follows:

StationA Approximately1 km north of the zoneof initial dilution (ZID) boundary

StationB 1 Approximately33 m north of the diffuser on theZID boundary

StationZ In time ZID nearthe diffuser

StationB2 Approximately33 m southof the diffuserpipeon the ZID boundary

StationC Approximately1 km southof theZID boundaryas asite to determinenear-field
effects

StationD Approximately3.2 kin southof time ZID boundaryas a referencestationbeyond
the influenceof the outfall

Stationsator nearthe outfall diffuser mayalsobe establishedfor monitoringof impactsto the
marineenvironment.

Station positionsshallbe detenmiinedusinga global positioningsystemor othermeansthatallow
accuratereoccupationof stations.Stationpositionsin relationto latitude,longitude,and
bathymetriccontoursareshownin FigureM- I.

Mokapu Benthic Monitoring Station Background Information:

The net currentdirection is to the north (Hans-JurgenKrock, personalcommunication).Stations
cannotbe locatedfarthernorth becauseof the depthgradient,norfartherwestbecauseof
exposureto MokapuPoint.

The bottomat the 34-m diffuserisobathconsistsof amosaicof limestonerockinterspersedwith
pocketsof sandand,in someareas,coralrubble.In the generalareafrom MokapuPointto
MokoleaRock(FigureM-l) the bottomis mostlylinmestoneplatformandthe sediment,which is
sparseandconsistsmainly of carbonatesands.

Specifically,the substratumnorth of the diffuser(StationA) is scouredby tidal currentsthatrun
generallynorthwardor southward,dependingon the tidal cyclebetweenMoku ManuIslandand
MokapuPoint.Wavereflectionandrefractionin this areaarequite pronounced.Farthersouth,
wavedeflectionoff the islandof O’ahu contributesto roughseasandbottomscournearStations
B I andB2, especiallyat depthslessthan40 m. At StationsC andD, currentandwaveenergy
arelessthanthosenearMokapuPoint andthebottomscouris relatively lessthanthat at stations
farthernorth.Coralscanpersistin depthslessthan25 m nearthesestations.At thediffuser
isobathat StationsC andD, the sediments,althoughsparse,arecarbonatesands.

Sampling procedures:

High seaconditionsaretypicalof thiscoastalareaoff O’ahu.Becausemovemnentofthe research
platfonnmakesit difficult to deploythevanVeengrabsampler,scubadiversshall collect
sedimentsby handateachstation.Five replicatesamplesof approximately227 cm3shall be
collectedat eachstationusingacorer7.6 cm in diameterby 5 cmdeep.Fromeachsample,a
subsampleshallbe takenfor infaunalanalysisanda4.8 cm diameterby S cm deepsubsamplefor
micromollusk(andoccasionallargermollusk specimens)analysis.Subsamplingis necessary
becausetheepifaunaandinfaunain thenearshoreregionof Hawaiiareknownto be bothsmall
andabundant(Nelson1986).Threeadditionalcoresateachstationwill be takenfor sediment
physicalandchemicalanalyses.A predeterminedswimmingpatternwill beusedfor sediment
collection.
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Oxidation-reductionpotentialwill be measuredusingan Orion model231 ORPmneter(or
equivalent).Readingswill be takenon boardthe researchvesselbeforethe coresareprocessed
andtakento the laboratoryfor furthersedimentanalysis.Laboratorysedimentanalyseswill
follow U.S. EPA procedures.

WaianaeBenthic Study

Sampling procedures:

The samnplingmethodologyto be usedfor this studywill generallyfollow U.S. Environmnental
ProtectionAgencyguidelines(U.S. EPA 1981, l987a,1987b),hereafterrefelTedto as EPA
procedures.Someprocedureswill differ becauseof theparticularnatureoftheWai’anae
substratum andsediments.

Using abottonmgrabsamplermaynot be feasiblesincethereis a fair amountof coralrubble in
theareawhich m-night causethegrabsamplerto bedamagedorpreventedfrom closing.
Therefore,scubadivers shalldescendto thediffuser depthandsampleby handusingcorers.Six
replicatesamnplesof approximately227 cm 3 shallbe collectedateachstationusingacorer7.6
cm in diameterby 5 cmdeep.Fromeachsample,asubsampleshallbe takenfor infaunal
analysisanda4.8 cm diameterby 5 cmdeepsubsamplefor micromollusk(andoccasionallarger
molluskspecimens)analysis.Subsamplingis necessarybecausethe epifaunaandinfaunain the
nearshoreregionof Hawaii areknownto bebothsmallandabundant(Nelson1986).Three
additionalcores’will be takenateachstation for sedimentphysicalandchemicalanalyses.A
predetermninedswimmingpattenmwill be usedfor sedimentcollection.

Oxidation-reductionpotentialwill be measuredusingan Orion ORPmeter(model231).
Readingswill be takenon boardthe researchvesselbeforethe coresareprocessedandtakeimto
the laboratoiyfor furthersedimentanalysis.Laboratorysedimentanalyseswill follow U.S. EPA
procedures.

Barbers Point shallowwater study:

Procedures:

The sametransectsateachstationshall bemonitoredyearlyduringthe samemonth to determine
anytemporalchangesin fish diversity, abundance,andspeciescomposition.Prior to sampling
theexactlocationsofthestationsshall be determinedusingaglobalpositioningsystemorother
meansthat allow accuratereoccupationof stations.To monitor coralgrowthandcover,
photographsshall be takenof atleast0.67 m2 ofbottomareaeveryS m alongthepermanent
transects.Photographsshall betakenusinganunderwatercameramountedon arigid framing
devicewhich mnaintainsa constantfocaldistanceabovethebottomalongthe transectline. One
cornerof eachframeshallbe markedwith a stakeandlabeledwith thequadratnumber.Instead
ofdevelopingthephotographsasslidesandprojectingthem onto ascreengrid to estimate
percentageofcoralcover, asrecommendedby U.S. EPA (1982),largeprints (4 inches6 inches)
shall bemade.Coralcover(percent)shall be estimatedby tracingareasof live coral jim theprints
usingan electronicdigital planimneterandcomparingtheseareaswith thetotal photographed
bottomarea.Thephotographsshall be takenby amemberoftheCity andCountyofHonolulu
OceanographicTeam.Theanalysiswill be performedby Dr. RichardE. Brock.

Monitoring Station Background Information:

Biomonitoring shallbe conductedat siteswith adepthof approximately10 m (—5 fathomns).This
depthwaschosenbecausecoralsarewell developedatthis isobathandarerepresentativeof
coralcommunitiesfoundoff thesouthshoreof Oahu(Russo1981). Fourpreviouslyestablished
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samplingstations,chosenfor the presenceof patchesof extensiveextantcoralgrowth,shallbe
monitored:StationBP-1, areferencestationlocated2.2 km eastandinshoreof the outfall
tenninus;StationBP-2,an experimentalstationlocatedabout1.6 km slightly eastandinshoreof
the terminus;StationBP-3,an experimentalstationlocatedabout2.9 km westandinshoreof the
terminus;andStationBP-4,an experimentalstationlocatedon theoutfall pipelineabout1.4 km
inshoreof theoutfall tenninus(FigureB-2). Currentmovementin the areais dominatedby
fluctuating(east,west)tidal shiftsandcomplicatedby largereddyprocesses(Hans-Jurgen
Krock, personalconimunication).The referencestation(BP-1) locationwas choseneastof the
diffuser sinceprevalentannualaveragewatermovementappearsto be to the west.

Mokapu shallow water study:

Monitoring Station Background Information:

Inshoreassessmnentof the coralandfish communities,as well as samplingof the benthic
communitieslocatednearandfar field from the outfall terminus,shallbe conductedfor the
MokapuOceanOutfall in 2003only. The monitoringprogramndevelopedfor the shallowwater
environmentat the BarbersPoint or WaianaeOceanOutfall shall serveasamodel for the
programat Mo kapu.

Previousstudiesshowedthatextensivecoralcommunitiesexistat depthsbetween8 and15 in in
thenearshoreenvironmentin thevicinity oftheMokapuOceanOutfall (Russoetal. 1977,
1979).Coral communitiesin Hawaii areusuallycorallinealgaedominatedwith, on theaverage,
lessthan 10%live coralcoverandrepresentedby four to six dominantgenera(Russoet al.
1979).Largepatchesofcoral exist,usuallyinterspersedwith sand,boulders,or rubbleon
limestonebasementrock.

All biomnonitoringsitesshallbe locatedat depthsofapproximately9 to 12 rim. Threestations
(FigureM-2) will be monitoredat or nearlocationssurveyedin previousstudies.The stations
andtheir locations,alongwith abriefdescriptionof the respectivearea,areas follows:

StationA40 Approximately0.5 km northof the outfall diffuser atadepthof about12 m. Basaltic
pavementandbouldersarepredominant,andnumerouslargePocilloporameancirinacolonies,
both live anddead,arepresent.

StationB30 Approximately0.5 km southofthe outfall pipeat adepthof 9 m. This areais
coveredwith bouldersandsmallcoloniesof P. meandrina.Poriteslobatacoloniesarealso
present.

Station C40Approximately2 kin southoftheoutfall diffuseratadepthof 12 m. This areahasa
limestonepavementandfairly well-developedreefstructure.Extensivelobatecoralcoloniesand
hemisphericalP. meandrinacoloniesarepresent.

Tidal currentspredominate,andtheaveragewatermovementis southwardin theMo kapuarea.

Procedures:

In orderto monitorcoralcoverandgrowththeCity’s oceanographicteamshall takephotographs
of the oceanfloor attheMokaputransectsannuallyusingtheproceduresoutlinedin appendixD.
Fourby six inchprints of thephotographswill be deliveredto WRRC teammemberDr. Richard
E. Brockwho will performtheanalysis.
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Waianaeshallowwater study:

Monitoring Station Background Information:

StationZ is locatedin the fish-havenhabitatestablishedby theHawai’i StateDepartmentof
LandandNaturalResources(DLNR) 1.0 km southeastoftheoutfall diffuseratadepthof
approximately16 m. Thesubstratumis flat limestoneandrubblewith coralgrowth.Two transect
lines (each25 m long) arespaced27 m apartandpositionedperpendicularto shore.Thesewere
permanentlyplacednearartificial reefs,whichmakeup partof thefish-havenhabitat,andneara
ledgethatdropsoff to 23 m depth

StationW-3 At the terminal30 m of thediffuser atadepthof 30 m. The 1.5-in-diameterpipeis
buried in the sedimentandcoveredwith tremimie concrete.Dischargeis throughrisersprojecting
verticallyfrom thepipe.Surroundingsedimentsconsistof coarsecarbonatesands.

StationWW About 1 km offshoreon the effluentpipelineat adepthof approximately8 in. The
outfall pipe is coveredwith tremie concreteandsurroundedby largearmorrock boulders.Two
transects:one20 m westof thepipeline(TransectAlpha)andtheotheron the pipeline(Transect
Beta)havebeensetup atthis station.TransectAlphalies oim flat limestonesubstratumand
TransectBetaon the annorrock coveringthepipeline.Bothtransectsareapproximately20 m
longandrunperpendicularto shore.With authorizationfromu DLNR, StationWW becamea
permanentstationin 1994.

Fish histopatholo2ystudies— SandIsland, Barbers Point. and Waianae
outfalls and control stations
TheCity andCountyof Honoluluoceanographicteamwill provideten specimenseachof three
differentfish specieslive to time WRRCresearcher.Specimensshallbe collectednearfour ocean
outfalls andamutually agreeduponreferencesite. Ideally, the samespecieswill becollectedat
all monitoringsites.If oneofthesamespeciescannotbe obtainedfrom aparticularsiteand
anotherspeciesis collected,the additionalspeciesshallalsobe collectedfromthe referencesite.
Samplingshall be conductedannuallyattimesmnutuallyagreeduponby the City andWRRC.

City personnelwill deliverthe live fish to WRRC researcherDr. Thieny Work for necropsyand
histopathologyexamination.Deliverywill be madeby earlyafternoonon the daythefish are
captured.



Appendix E: Budget 2012-2016 Outfall Biomonitoring_Program
APT fringe rate~40.25% GA fringe rate= 11.09%

Faculty overload fringerate~2.17% RCUH fringe rate= 9.37%
student fringe rate’ 0.52%

Reg. Employ ann. increase= 2.00%

1/1/12-6/30/12 7I1112-6I30113 7/1/13.6/30/14 7/1/14-6/30/15 7/1/15-6/30/16 711/16-12/31/16

REGULAR EMPLOYEES built in annual increase
FY2012 salary (1/2 annual) FY2012

fringe
FY 2013 salary FY2013

fringe
FY2014 salary FY2014

fringe
FY 2015 salary FY2015

fringe FY 2016 salary
FY2016
fringe FY2017 salary

FY2017
~

PTs
$16,300 -
$15,980
$19,037 — $22,854 $9,199APT full time

PT half time
$21,114
$12,522 $5,040

42,228
25,044

$16,997
$10,080

$43,073
$25,545

$17,337
$10,282

$43,934
$26,055

$17,683 $44,813
$10,487

An

g. salaries plus fringes
‘fERLOAD - Increase 3% annually from 2013

$142,803 $288,978 $265,558 $300,507 $304,457 $154,811

55,45e

)ivcflaete 3 monms
fdn~e

6
19
Ii

$
$
S.

fd,,~

3643
$180
$126
$304

$1,452

$
S

j~e
$474
$101
$71
$171
$51?



Introduced: 06/15/12 By: ERNESTMARTIN (BR)

CITY COUNCIL
CITY AND COUNTY OF HONOLULU

HONOLULU, HAWAII
CERTI FICATE

RESOLUTION 12-144, CDI
Committee: PUBLIC WORKS AND

SUSTAINABILITY

Title’ RESOLUTION RELATING TO AN AGREEMENT BETWEEN THE CITY AND COUNTY OF HONOLULU AND
THE UNIVERSITY OF HAWAII WATER RESOURCES RESEARCH CENTER TO CONDUCT AN
ASSESSMENT OF THE IMPACT OF OCEAN SEWER OUTFALLS ON THE MARINE ENVIRONMENT OFF
OAHU, HAWAII.

Links: RESI2-144
RESI2-144, CDI
CR-209

Voting Legend: Y= Aye, Y* = Aye w/Reservations, N = No, A = Absent, ABN = Abstain

PUBLIC WORKS
AND

06/25/12 CR-209 — RESOLUTION REPORTED OUT OF COMMITTEE FOR ADOPTION
AMENDED IN CD1 FORM.

AS

SUSTAINABILITY

COUNCIL 07/11/12 CR-209 AND RESOLUTION 12-144, CD1 WERE ADOPTED.

ANDERSON Y BERG Y CACHOLA Y CHANG Y GABBARD Y

GARCIA Y HARIMOTO A KOBAYASHI Y MARTIN Y

I herebycertify at the aboveis a truerecordof action by the Council of the City and

~
BERNICE K. N. MAU, CITY CLERK


