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A.S HABITAT EQUIVALENCY ANAL.YSES' 

A.5.1 Conceptual Background 

The fundamental concept behind HEA is that compensation for injured natural resources can be 
provided by restoration projects that provide comparable natural resource services (i.e., through 
compensatory restoration). The criterion that rationalizes this concept is that Responsible Parties 
must pay for (or implement) compensatory restoration prOjects that are sufficient to provide 
replacement services which are equal in value to the lost services. Compensation is determined 
in three steps under this criterion. First, the value of the 10$t $ervices is assessed Se~ond. 

appropriate compensatory restoration projects are selected. The purpose of this step is to identify 
projects that are capable of providing comparable replacement services to the relevant population. 
The final step is to scale the selected projects so that th ... y will provide replacement services which 
are equal in value to the lost services. This last step potentially involves estimating the value of 
the replacement services provided by projects of different size and scope. 

Obviously, this process relies heavily on economic valuation. Both the natural resource injury and 
the restoration project intended to compensate for that loss must be valued to ensure that the 
publir: is fully compensated. Hence. in relatively small injury cases, Trustees may be unable to 
assess natural resource damages in this manner within the constraint of reasonable cost. 
However, HEA, as a specific application of this criterion, requires little, if any, explicit economic 
valuation. 

In HEA, compensatory restoration projects are scaled so that the quantity of replacement services 
they provide equals the quantity of lost services. 2 These services are quantified in physical units 
of measure such as "acre years.'" There is no need to value replacement services In monetary 
terms if they are comparable to the lost services.' Therefore, to satisfy the compensation 
criterion, Trustees must determine whether compensatory restoration projects can provide services 
that are comparable to the lost services. 

The ability to avoid economic valuation makes HEA a very appealing assessment tool, especially 
for small injury cases. However, the fOllowing cautions qualify the valid application of the 
methodology: 

1 This material has been summarized for this RP/EA by Bruce Peacock, National Park Service. 
Washington, D.C. 

, Services provided in the future are discounted at an appropriate rate of discount to reflect time prefer­
p.nr.@! t"".nnsiderations. 

3 An acre year refers to all the natural resource services provided by one acre of habitat for one year. This 
measure of natural resource services is specific to habitat since different habitats provide different services. 

4 This condition is satisfied if 1) the unit economic values of the replacement services are comparable to 
those of the lost services, 2) these unit economic values are invariant with respect to the scale of 
compensatory resioration projects. and 3) thAAA unit economic values are invariant with respect to time 
(except for adjustments for inflation and time preference). 
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Before the scale of compensatory restoration can be determined, Trustees 
must select primary restoration projects that return the injured natural resources 
to their baseline conditions, or determine that such restoration projects are 
infeasible or otherwise inappropriate. This ill because the total quantity of lost 
services depends, in part, on how fast injured natural resources are returned 
to their baseline conditions. 
The replacement services provided by compensatory ",,,Ioration projects must 
be comparable to the lost services. HEA cannot account for significant 
differences in economic values that occur between different types of services. 
In general, HEA should be used in situations involving primarily the loss of 
ecological services with relatively little or no loss of direct human use. HEA 
cannot account for the reductions in marginal values that occur as people 
become satiated with increasingly larger cnmpAn"atory restoration projects or 
as congestion increases. 

Assuming that these cautions are hAAriAri, HFA implicitly balances the lost economic values 
forgone by the public through time with additional economic values provided in the future. These 
values must be adjusted fordifferences in time to comport with observed differences in the publiC'S 
perception of value through time. This adjustment process, known as discounting, permits one 
to examine values occurring at different times on a comparable basis. The discount rate used in 
this process is a key input to HEA and should be chosen carefully. 

A.S.2 Implementation 

The firsl step in HEA is to quantitatively characterize lost ecological services such as nutrient 
cycling, water quality improvement, and the provision of food and refuge for wildlife. At each pOint 
in time, lost services are characterized as a proportional reduction below baseline, where baseline 
characterizes the natural resource conditinns ::Ibsentthe injury. Objective biological indices. such 
as Habitat Suitability Indices, or best professional judgment can be used to determine proportional 
reductions below baseline. These proportional reductions are then applied to the affected habitat 
area and aggregated over time to obtain the total quantity of lost services (e.g., acre years), The 
total discounted quantity of lost services can be viewed as the "debit" created by the natural 
resource injury. 

The second step in HEA is to quantitatively characterize the replacement services provided by the 
selected compensatory restoration project. At each point in time, replacement services are 
characterized as a proportional equivalent of baseline called relative productivity. Relative 
productivity reflects the net ecological services provided by the compensatory restoration project 
relative to the baseline productivity of the injured habitat. The total present value of relative 
productivity expressed as a proportion can be interpreted as the lotal number of discounted acre 
years of ecological services provided by each acre of restoration. 

The third step in HEA is to solve for the project size that will equate the total discounted quantity 
of replacement services to the total discounted quantity of lost services. This project size is 
calculated by dividing the total present value of lost services in acre years by the total present 
value of relative productivity expressed as a proportion. This calculation assures that the 
compensatory restoration project will provide a "credit" just equal to the total discounted quantity 
of lost services. 
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A.S INDEX TO ADMINISTRATIVE RECORD 

1974 National Park Service. 1974. National Register of Historic Places Inventory -­
Nomination Form for Pearl Harbor. 12 pp. 

1988 National Park Service. 1988. National Register of Historic Places, Registration Form 
for USS Arizona (88-39) Wreck 11; pp 
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for USS Utah (BB-31 and AG-16) Wreck. 14 pp. 

1994 U.S. Fish and Wildlife Service. 1994. Draft Technical Agency Draft Revised Recovery 
Plan fnr H::lw::lii::ln W::lterbirds, Second Revision: Hawaiian duck or koba (Anas 
wyvilliana), Hawaiian coot or alae keo keo (Fliliea alaI), Hawaiian moorhen or alae ula 
\'" Hawaiian Gallinule) (Gallinula chloropus sandvicensis) and Hawaiian 'Stilt Of aeo 
(Himantopus mexieanus knudsem). U,S. Fish and Wildlife Service, Portland, OR. 103 
pp. 

1996 Elliott, L.S. 1996. Waiau Oil Spill Response. 'Elepaio 56(7):54-55. 

01/30/96 National Park Service. 1996. Development/Study Package Proposal. Construct 
Seawall on Shoreline. USS Arizona MemoriaL Package #130. National Park Service. 
3 pp. 

01/30/96 National Park Service. 1996. Development/Study PacKage Proposal. Pave Bus Parking 
Lot. USS Arizona Memorial. Package #183. National Park Service. 3 pp. 

01/30/96 National Park Service. 1996. Development/Study Package Proposal. Repair 
Deteriorating Shoreside Dock. USS Arizona Memonal. pacKage #182. National Park 
Service. 2 pp. 

Undated Department of the Navy, Commander, Naval Base, Pearl Harbor, 1996. Letter from 
Admiral Gordon S. Holder, Commander, Naval Base, Pearl Harbor, to Commanding 
Officer, Marine Safety Office, Honolulu (Subj: Chevron Oil Spill of May 14, 1996 and 
Impacts to Waiau Mangrove Shoreline). 2 pp. 

05/14/96 Honolulu Star-Bulletin newspaper article "8,400 gallons of oil spilled in isle stream." 
1 p. 

05/14/96 Gundlach, Eric, E-Tech, Inc, Distribution of Oil From the Chevron Pipeline Spill, Pearl 
Harbor, Hawaii (May 14-19, 1996). _pp. 

05/15/96 National Park Service. 1996. Public Notice: USS Arizona Memorial Affected By Oil 
Spill, National Park Service Area to Remain Closed. 1 p. 

05/15/96 Honolulu Advertiser newspaper article "Oil spill reveals a Hawaii at risk' and "System 
failed to catch weak spot." 1 p. 
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05/18/96 l3illing3, K. 1006, NPS Press Conference Statement. 2 pp, 

05/18/96 National Park Service, 1996, News Release: USS Arizona Memorial Open, 1 p, 

05/22/96. Chevron Products Company, 1996, Letter from Rick L. Roberts, Manager, Hawaii 
Refinery, to Rear Admiral Gordon S. Holder, Commander, Naval Base, Pearl Harbor, 
HI (Subj: Cooperative Agreement Between Chevron and Federal and State Trustees). 
1 p. 

05/22/96 Chevron Products Comp:omy, 1996. Letter from Susan Colborn. Environmental 
Specialist, Chevron Products Company, to Rebecca Kimball Hommon, Naval Base, 
Pearl Harbor. 17 pp. 

05/28/96 Christopherson, S. 1996. Memo from Sharon Christopherson, NOAA Scientific Support 
Coordinator, to Captain Burton, Federal On Scene Coordinator (Subj: Clean Up 
Assumptions: True or False Fcnlogical Risks and Opportunities), 4 pp. 

05/28/96 Christopherson, S. 1996. Memo from Sharon Christopherson, NOAA Scientific Support 
Coordinator. to Captain Flurlon. Federal On Scene Coordinator (Subj: Additional 
Shoreline Cleanup Activitiesllssues for Waiau Pipeline Spill, 5 pp, 

05/28/96 Adams,.1 and Colborn, S 1996. Report on Vertical Oil Distribution Study. National 
Park Service. 2 pp. 

06/05/96 State of Hawaii, Department of Health (1996), Letter from Bruce S. Anderson, Ph.D., 
Deputy Director for Environmental Health, State of Hawaii, Department of Health, to 
Commander Mark Claussen, Commander, Naval Base, Pearl Harbor. 

06/07/96 Harding Lawson Associates. 1996. Arizona Memorial Air Sampling; Honolulu, Hawaii. 
Memorandum from David M, Robichaux, Project Engineer, Harding Lawson Associates 
to Ms. Heather Davies, National Park Service, San FranCiSCO, CA. Project NO.35377, 1, 
9 pp. 

06/08/96 The Environmental Notice, a semi-monthly bulletin of the Office of Environmental 
Quality Control. Legislative Briefing on the Pearl Harbor Oil Spill. 

06/18/96 Chevron Products Company, 1996. Report on Activities Supporting the Natural 
Resource Damages Assessment (forwarding letter:June 18, 1996). 38 tabs. 

06/19/96 U.S, Fish and Wildlife Service. 1996. Letterfrom Brooks Harper, Field Supervisor, U.S. 
Fish and Wildlife Service, Honolulu, HI to Captain Samuel E. Burton, U.S. Coast 
Guard, Honolulu, H I (Subj: Recommendation to Remove Oiled Mangroves Near the 
Waiau Power Plant). 2 pp, 

06/25/96 U.S, Coast Guard. 1996, Letter from J. E. Hess, Cornmander, U.S. Coast Guard, 
Acting Captain of the Port, to U. S, Department of the Interior, Fish and Wildlife 
Service, Honolulu, HI. 1 p. 
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06/26/96 Good$ill Anderson Quinn & Slifel. 1996. Letter from Lisa Woods Munger to Rebecca 
Kimball Hommon, Regional Counsel, Commander, Naval Base, Pearl Harbor (Subj: 
05/14/96 Spill). 3 pp. 

07/09/96 Goodsill Anderson Quinn & Stife!. 1996. Letter from lisa Woods Munger (Chevron 
rep.) to Rebecca Kimbal\ Hommon, Regional Counsel, Commander, Naval Base, Pearl 
Harbor (Subj: Summary of Meeting Among NRDA Trustees and Chevron Concerning 
Waiau Pipeline Spill). 2 pp. 

07/11/96 Chevron Products Company, 1996. Letter from Susan Colborn, Environmental 
Specialist, Chevron Products Company, to Rebecca Kimball Hommon, Naval Base, 
Pearl Harbor. 11 pp. 

07/30/96 Chevron Products Company, 1996. Letter from Rick l. Roberts, Manager, Hawaii 
Refinery, to Captain Whipple, Commanding Officer, Marine Safety Office, United 
States Coast Guard, Honolulu, HI (Subj: Chevron Waiau Pipeline Spill, Impacts to 
Mangrove Shoreline). 18 pp. 

08/02/96 Under Secretary of Defense, 1996. Memo from R. Noel Languermare to the Secretary 
of the Navy (Subj: Delegation of Authority to Department of the Navy to Act as Natural 
Resource Damage Trustee Under Oil Pollution Act (OPA) for Events Relating to 
Chevron Oil Spill, May 14,1996, in Pearl Harbor, Hawaii). 1 p. 

08/02/96 U.S. Coast Guard. 1996. Letter from F. l. Whipple, Captain, U.S. Coast Guard, 
Honolulu, HI, to U.S. Fish and Wildlife Service; Subject: Request for formal emergency 
consultation with U.S. Fish and Wildlife Service in accordance with 50 CFR 402.05(b). 
1 p. 

08/05/96 Natural Resource TrusteeslChevron NRDA Meeting FOSC Review and Update. 5 pp. 

08/05/96 U.S. Fish and Wildlife Service. 1996. Letter from Brooks Harper, Field Supervisor, U.S. 
Fish and Wildlife Service, Honolulu, HI, to Captain Whipple, Federal On-Scene 
Coordinator, U.S. Coast Guard, Honolulu, HI; Subject: Waiau Power Plant Marsh 
Clean-Up (August 5, 1996). 2 pp. 

08/12/96 U. S. Coast Guard. 1996. Letter from F.l. Whipple, Captain, U. S. Coast Guard, 
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10/11/96 U.S. Department of the Interior, Summary of Injury Calculations for Resources and 
Services Impacted by Chevron Oil Spill, Pearl Harbor. 14 pp. 

10/11/96 National Park Service. 1996. Letter from Kathleen Billings, Superintendent, USS 
Arizona Memorial, to Larry Zestar, Chevron Products Company (Subj: Shoreline 
Restoration Project). 1 p. 

10/17/96 ENTRIX, Inc., Habitat Equivalency Analysis for the Waiau Oil Spill on 14 May 1996 to 
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11/07/96 Department of the Navy, Commander, Naval Base, Pearl Harbor, 1996. Letter from 
Commander J. M. Shrewsbury, Deputy Assistant Chief of Staff for Facilities & 
Environment, Commander, Naval Base, Pearl Harbor, to Mrs. Florian Cofman, 
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Undated U.S. Fish and Wildlife Service. 1997. Letterfrom Brooks Harper, Field Supervisor, U.S. 
Fish and Wildlife Service, Honolulu, HI, to F.L. Whipple, Federal On-Scene 
Coordinator, U.S. Coast Guard, Honolulu, HI; Subject: Biological Opinion (Log Number 
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Chevron's 9130196 Analysis of Lost Visitor Services and 10/17/96 Analysis of Lost 
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04/09/99 Natural Resource Trustees. 1997. Draft Restoration Plan and Environmental 
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A.7 TRUSTEE ADOPTION OF RESTORATION PLAN 

ADOPTION R~S040T~ON 

The . undersigned, as authorized of~icials o£ their re~pective 
federal and State natural resource trustee aqencieg, hereby approv& 
and adopt the "Final Restoration Plan and Env~ronmental Ass~ssment 
ror the May 14, 1996 Chevron pipeline Oil Spill into Waiau Stream 
and Pearl Harbor, Oahu, HawaiiH and aelect the restoration projectg 
dQ~oribecl as Preferred ~lternativ9S contained therein. 

Department of the Inter' 

By: 
Name: . 
Title, 

Date: 

Concur: 

Parl< Service 

_.!::lo+/~JL' 1'-\{,....qc..l.l( ____ • UH.9 

Anne: Badgley 
RegiOllll.l Din:c;tDr, Region I 
Fish and Wildlife Service 

ApprDved as to Fon:n: 

les McKinley 
Assistant Field Solicitor 
Office of the Sglicitor 
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AOO~TION RESO~UTION 

The undersiqnad, as Quthoriaeci otf'icials of their resPlllctive 
federal and state natural resource trustee agencies. hereby app~CTe 
and adopt the "FinaJ R •• toration Plan and Environmental Ass&ssment 
roc the May 14, 1996 Chevron Pipeline Oil Spill into waiau Stream 
and Pearl Harbor, Oahu, Hawaii" and select the reatorat~en projects 
aescribed as Preferred Al~ernativas conta~n.d therein. 

Department ot the Interior 

ay: 
Name: 
Titl., 

Datil~ 

John J. Reynolds. Authori2ed Offici.l 
Regienal Director. pacific West Reqion, National 
Parle Service 
___________________ , 1999 

AnneB 
Regional Dimctor. Regian 1 
Fish ancl Wildlife Service 

ApproVI!d as to Form: 

Cbides McKinley 
ASsUtam Field Solicitor 
Oftice of 1hc: Solicitor 



ADOPTION RESOLUTION 

This certifies that the Damage Assessment and Restoration Program 
Managers, on behalf of the National Oceanic and Atmospheric 
Administration, approved the "Final Restoration Plan and 
Environmental Assessment for the May 14, 1996 Chevron Pipeline Oil 
Spill into Waiau Stream and Pearl. Harbor, OailU, Hawaii" and agreed 
to the select of the restoration projects described as Preferred 
Alternatives contained therein. Approval by the Program Managers 
is pursuant to the Damage Assessment and Kestoratlon 2rogram board 
of Directors' delegation decision of July 17, 1996. 

By: 
Name: 
Title: 

DdL,,; 

Katherine A. Pease 
Senior Counselor for Natural Resources 
DARP Manager 
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DEPARTMENT OF THE NAVY 
COMMANDER 

NAVAL BASE PEARL HARBOR 
517 RUSS~lL AVENUE 

PEARL HARBOR. HAWAII 96860·5020 

ADOPTION RESOLUTION 

IN Rl!PI,. y- "-e:,.t:R TO; 

The undersigned, as authorized officials oftheir respective federal and State natural resource 
llusl"" agencies, heccby appcove and adopt the "Filial Restoration Plan and Environmental 
Assessment/or the May 14, 1996 Chevron Pipeline Oil Spill into Waiau Stream and Pearl 
Harbor, Oahu, Hawaii" and select the restoration projects described as Preferred Alternatives 
contained therein. 

"D ~ Department ot efens 
For the Secretary oft e Navy 

By: 
Name: 
Title: 

Date: ----,f-------' 1999 



State of Hawaii 
Department of Land and Natural Resources 

By: 
Name: 
Title: 

Date: October 2~9 __________ ,1999 



state of Hawaii 
Department of Health 

By: 
N(im~: 

Title: Deputy Director, Department of Health 

Date: _N_o_v_e~m~b_e_r __ 2 _______________ , 1999 



A.S FINDING OF NO SIGNIFICANT IMPACT 

United States Department of the Interior 
OFFICE OF THE SECRETARY 

Office of Environmental Pol!cy and Compliance 
600 Harrison Street, Suite 515 

San Francisco. California 94107 ·13'16 

Finding of No Significant Impact 

Restoration Plan/Environmental Assessment 
fur the 

May 14, 1996 Chevron Pipeline Oil Spill 
into 

Waiau Stream and Pearl Harbor, Oohu, HOWQii 

The Department uf Lhe Interiur, Office uf EnvironmenLal Policy 
and Compliance, is the lead federal agency for National 
Environmental Policy Act (NEPA) "","lmpl i rin,...", fnr th'" R",.stnri'lt 1 nn 
Plan for the May 14, 1996 Chevron Pipeline Oil Spill into Waiau 
Stream and Pearl Harbor, Oahu, Hawaii. The cooperating agencies 
inrlllclp fhp U.S. Fish and Wildlife Service. the National Park 
Service, the National Oceanic and Atmospheric AdmInistration, Lhe 
Department of the Navy (through the Commander, Navy Region 
Hawaii) and the State of Hawaii (throuqh the Department of Health 
and the Department of Land and Natural Resources) . 

The Environmental Assessment for thIS project evaluated ten 
alternatives, lncluding the nno actIon" alternative. The llC 
has been afforded two opportunities to review and provide input 
on the alternatives, including the preferred alternat~ves. A 
Public Meeting was held in Honolulu, Hawaii, on May 17, 1999 to 
present the Draft Restoration Plan/Environmental Assessment to 
the public. Additionally, the Draft Restoration 
Plan/Environmental Assessment was made aval1able to the pUbliC, 
tor a 51-day open comment period from April 12, 1999 t.hrough June 
1, 1999, in both hardcopy form and posting on government web 
pages. 

DETERMINATION: 

Based upon an environmental review and evaluation of the 
Environmental Assessment for the Restoration Plan for the May 14, 
199G Chevron Pipeline Oil Spill into Waiau Stream and r~arl 
Harbor, Oahu, Hawaii, I have determined that t.he proposed action 
does not. constitute a major federal action significantly 

120 



-2-

affecting the quality of the human environment within the meaning 
of Section 102 (2) (c) of the National 
1969, as amended. Accordingly, an 
i nO) required for this p/) ect. 

_~~Lu~~ 

~vironmental Policy Act of 
·viJnrnental Impact statement 

/ 

Patricia Sanderson Port 
Regional Environmental Officer 
Office of Environmental Policy and Compliance 
Department of the Interior 

Conc co: 



FINDING OF NO SIGNIFICANT IMPACT 
RESTORATION PLAN AND ENVIRONMENTAL ASSESSMENT 

FOR THE 
MAY 14, 1996 CHEVRON PIPELINE OIL SPILL 
INTO WAIAU STREAM AND PEARL HARBOR 

The National Oceanic and Atmospheric Administration (NOAA) is a cooperating federal 
agency for National Environmental Policy Act (NEPA) compliance for the Restoration Plan 
and Environmental Assessment (RP/EA) for the May 14, 1996 Chevron Pipeline Oil Spill 
into Waiau Stream and Pearl Harbor. The lead federal agency for NEPA compliance for the 
RP/EA is the U.S. Department of the Interior (001). Other cooperating agencies include 
the Pearl Harbor Natural Resource Trustees (Trustees) -- the National Park Service (DOl); 
the U.S. Fish and Wildlife Service (001); the Hawaii Department of Health; the Hawaii 
Department of Land and Natural Resources; and the U.S. Department of Defense, U.S, 
Department of the Navy, Commander, Naval Base Pearl Harbor, Hawaii. These parties 
participated in the damage assessment and restoration planning activities resulting from the 
injuries to natural resources and resource services as a result of the oil spill. 

The Trustees. evaluated several types of restoration alternatives: the no action/natural 
recovery alternative, ecological restoration alternatives, and lost human use restoration 
alternatives. Within those alternatives, several restoration projects were evaluated to 
determine what projects would best meet the goals and objectives of the Trustees. The 
Trustees concluded that their preferred restoration alternatives would be a mix of both the 
ecological and lost human use alternatives. The particular projects are briefly described as: 
restoration of an eight-acre area of the Pouhala Marsh; removal of red mangroves along the 
shoreline of the Waiawa Unit, Pearl Harbor National Wildlife Refuge; protection of the 
shoreline of the USS Arizona Memorial Visitor Center; and assisting in the replacement of 
the shoreside dock area at the USS Arizona Memorial Visitor Center. The draft RP/EA was 
presented to the public, and all public comments were supportive of the Plan and tho 
proposed projects. 

DETERMINATION: 

Based upon an environmental review and evaluation of the Final Restoration Plan and 
Environmental Assessment for the May 14, 1996 Cilevron Pipeline Oil tipill into Waiau 
Stream and Pearl Harbor, Oahu, Hawaii, I have determined that the proposed action does 
not constitute a major Federal action significantly affecting the quality of the human 
environment within the meaning of Section 102(2)(c) of the National Environmental Policy 
Act of 1969, as amended. Accordingly, an environmental impact statement is not required 
for this proj t. 

- --- -- ~ 
enelope D. Dalt io 

Assistant Adminis rato for Fisheries 
National Marine Fisheries Service 
National Oceanic and Atmospheric Administration 
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Pearl Harbor, Oahu, Hawaii 
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Figure 1. Pearl Harbor. Oahu. Hawaii. _howing major land forms and harbQrfelitures including 
the location, of the May 14, 1996 Chevron pipeline oil_pili, the USS Arizona Memorial and the 
USS Arizona Memorial Visitor Center. 
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Pearl Harbor, Oahu, Hawaii 
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Figllf8 2. Pearl Harbor, Oahll , Hawaii, showing Ihe Iocalions of proposed natllral reSOlirte 
restoration projects al the Walawa Unit of the Pearl Harbor Nal10nal Wik:llila Railiga. POllhala Marsh 
and til. USS Arizon, lA.mo';al Vi .. itn, r: .. nl .. , 



Photo 1. Aerial view of USS Arizona Memorial Visitor Center, on the shoreline of East Loch, 
Peart Harbor, Oahu, Hawaii on May 14, 1996, 5:18 pm, showing oil on the wrlace water and 
shoreHne of Peart Harbor and in the mouth of Halawa Stream (see Section 3.1.3)(Photo 
coUn8sy of TerraSystems, Inc.). 



Photo 2, Pouhala Marsh, on the shoreline of Weslloch, Pearl Harbor, Oahu, Hawaii (&ee 
Section 4 4.2)(Photo couneay of G. Sianl, NOAA) 

Photo 3. Pearl Harbor Nalional Wildlife Refuge, Waiawa Un~ , on the shoreline of Middle 
loch, Pearl Harbor, Oahu, Hawaii (see Section 4.4.3)(Ptloto courtesy of G. Siani, NOAA) 
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Photo 5. Oblique aerial view of USS 
Arizona Memorial Vi~itor Center, on 
the shoreline of East loch, Pear1 
Harbor, Oahu, Hawaii, showing the 
Vl9itor Center boat dock during the 
response phase to the Incident (see 
S&CIion 4.5.3) (Photo courtesy of 
NPS. Honolulu, HI) 

.. 

Photo 4. Shoreline of USS Arizona Memorial 
of Halawa Stream 

on t:ast LOeM. I'ean Hamor, uanu, HawaII, 
showing oHed shoreline and areas e~posed 
following vegetation removal during the 
response phase to Il"Ie Incident (see Section 
4 5 2HPhoto courtesy of NPS, Honolulu, HI). 


