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The Red Hill Alternative Location Study pursuant to the Administrative Order on Consent 
("AOC") Statement of Work ("SOW") Section 8.f, “A comparison of risks and benefits between 
the current facility and alternative fuel storage facilities” is enclosed. 

The purpose of this preliminary study was to identify and evaluate potential locations for 
alternative bulk fuel storage in support of military forces based on, and transiting through, the 
island of Oahu, Hawaii.  The potential for a new alternative site, as discussed in this study, will 
be compared with the Tank Upgrade Alternatives discussed in the Tank Upgrade Alternatives 
Report, AOC SOW Section 3.3, dated 8 December 2017, for ensuing facility upgrades.  Several 
sites were initially identified based on apparent available land mass and then each one was rated 
on their merits in meeting site selection factors that relate to the mission, constraints, and the 
environment. 

If the decision is made to recapitalize the RHBFSF, more in depth studies, such as a Business 
Case Analysis and Environmental Impact Statement, will be required.  These in-depth studies 
will thoroughly evaluate the original constraints, potential locations, selection factors, and 
potential risks. 
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EXECUTIVE SUMMARY 

Naval Facilities Engineering and Expeditionary Warfare Center (NAVFAC EXWC) was tasked 
to develop a comparison of risks and benefits between the c rrent Red Hill B lk F el Storage 
Facility (RHBFSF) and an alternative f el storage facility as part of the Risk/V lnerability 
Assessment (RVA) req ired by the Red Hill Administrative Order on Consent (AOC) Statement 
of Work (SOW).   

This st dy identified 12 potential locations along the so thern side of Oah  and ranked them on 
14 different selection factors.  The best site was determined to be Kapūkaki for many reasons, 
incl ding the following: 

• The site is on existing Department of Defense (DoD) property. 

• The project wo ld not displace any existing development. 

• The s rro nding land  se is compatible with a f el tank farm. 

• The site is adjacent to the existing POL infrastr ct re of RHBFSF. 

• The site’s high elevation allows for gravity operations. 

• The excavation spoils can be  sed to fill the RHBFSF’s tanks. 

• Constr ction does not req ire significant fill material. 

• The site’s sec rity is already in place. 

• There is no red ction to the c rrent operational capabilities. 

• The site has the lowest estimated constr ction cost. 

• The site has the shortest estimated constr ction d ration. 

• The site has the smallest constr ction carbon footprint. 

The estimated cost to constr ct the 250,000,000 gallons of storage at Kapūkaki is
 (based on a mid-point of constr ction in 2040).  This provides approximately

 in pre-constr ction expenses,  for the constr ction of 40 
 ndergro nd vertical (c t-and-cover) storage tanks at 150,000 bbl each, and  for 
demolition and contaminated soil at Red Hill. 

While the engineering and constr ction aspects of this extraordinary project appear to be 
straightforward, the project’s size, the environmental/permitting process and tight deadline add a 
significant amo nt of risk.  It is improbable that the facility co ld be completed by the mandated 
September 2037 deadline  sing traditional DoD programming and proc rement methods.  
Instead, the more likely expected o tcome wo ld be completion by September 2051. 

This report is, in essence, a pre-planning doc ment.  As s ch, the estimates and 
recommendations in this report are ed cated spec lation based  pon limited historical data.  In 
addition, the limited historical data, while being related to the constr ction of DoD f el storage 
tanks, is not comparable to the scope and scale of what is being proposed.  This is tr ly a  niq e 
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project in many ways, and there is no way to anticipate or predict what will happen over the next 
30 pl s years.  Therefore, the findings of this report sho ld be considered general in nat re, as 
there will be events in the f t re that have not been anticipated in this report that will affect the 
scope, cost and time in ways we cannot foresee. 
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1.0 INTRODUCTION 

This st dy covers the availability and risk analysis for a move of the RHBFSF to an alternate site 
while meeting the c rrent infrastr ct re needs and capabilities present at Red Hill, Defense F el 
S pport Point (DFSP) Pearl Harbor, Hawaii.  Specifically, this st dy will s pplement the risk 
factor analysis performed by NAVFAC Pacific for the Red Hill Administrative Order on 
Consent / Scope of Work (AOC / SOW) Section 8 Risk/V lnerability Assessment.  

The work prod cts of this effort are  ltimately for  se by the Department of Defense, incl ding 
Naval Facilities Engineering Command, Naval S pply Systems Command, Defense Logistics 
Agency, U.S. Pacific Command, Commander, Pacific Air Forces, and Commander U.S. Pacific 
Fleet.  The final work prod cts from this st dy will be seen by Environmental Protection 
Agency, Hawaii Department of Health, members of the United States Congress, Hawaii State 
and City legislators and the p blic. 

The AOC / SOW Section 8 Risk/V lnerability Assessment incl des: 

8.a.  A risk matrix 

8.b.  Probability of catastrophic events (seismic events, leaks) 

8.c.  Completed hydrology st dies 

8.d.  Probability of mechanical and h man errors 

8.e.  Effectiveness of risk mitigation 

8.f.  A comparison of risks and benefits between the c rrent facility and alternative f el 
storage facilities 

AOC SOW Sections 8a thro gh 8e are being managed by NAVFAC Pacific. After m ch 
disc ssion on Part 8.f, it was agreed by the AOC SOW Parties that it was not part of the RVA 
Sections 8.a thro gh 8.e scope and sho ld be exec ted as an independent doc ment. It will be 
generated and  sed as a tool conc rrently with the ACO SOW Section 3.3 TUA Report in order to 
exec te AOC SOW Sections 3.4 and 3.5, TUA Decision Meeting and TUA Decision Doc ment 
and Implementation, and to satisfy the req irements of the Ho se Report FY17 NDAA HASC 
Brief. The  ltimate intent of this report is to cover the req irements in the AOC SOW Section 8.f. 
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2.0 CONSTRAINTS AND REQUIREMENTS 

2.1 Constraints 

The potential alternative location to the c rrent RHBFSF will need to provide capability eq al to 
or greater than the c rrent capability.  At a minim m, specific req irement capabilities will 
incl de, b t are not limited to: 

1. Minim m of 250,000,000 gallons of storage for m ltiple prod cts.  

2. Strategically positioned geographically to maximize res pply and s stainment of joint 
forces d ring c rrent peacetime and contingency operational plans (OPLANs) in the 
Indo-Asia-Pacific AOR.  Specifically, foc s only on alternative(s) located on the island 
of Oah , Hawaii in order to provide POL s pport to Joint Base Pearl Harbor Hickam. 

3. Storage shall be hardened with infrastr ct re capable of withstanding any kinetic effects 
that Red Hill can c rrently withstand. 

4. Able to withstand an electronic attack, either physical (e.g. electromagnetic p lse) or 
virt al (e.g. cyber) to ens re contin o s operations. 

5. Storage is in a Sept similar to those maintained at Red Hill.  

6. Storage area is able to operate with the following parameters: 

a) JP5 – Deliver  p to  via means which are not 
dependent on electrical power, and receive  p to . Delivery and 
receipt modes m st incl de deep draft tankers.  Additionally, storage shall 
have iss e capability via pipeline connections to airfield locations for 
contingency s pport of all existing DoD theater req irements. 

b) JP8 / F24 – Deliver  p to  which are not dependent on  via means
 to electrical power, and receive  p . Delivery and receipt modes 

m st incl de deep draft tankers.  Additionally, storage shall have iss e 
capability via pipeline connections to airfield locations in f ll s pport of all 
existing DoD theater req irements.  

c) F76 – Deliver  p to  are not dependent on  via means which
electrical power, and receive  p to 

 incl de deep draft tankers.   
. Delivery and receipt modes 

m st

d) Capable of sim ltaneo s m lti-commodity transfers at the established rates 
(e.g. able to deliver JP-5 and receive F-76 and/or JP-8).    

7. Storage location and/or config ration shall be designed to meet or exceed all 
environmental laws, reg lations and policies with specific consideration to protecting the 
local nat ral reso rces.  Favorably weigh locations which are more distant from an 
aq ifer. 

In addition to the above operational capabilities, the constr ction of an alternative site m st be 
essentially complete by September 2037 in accordance with the Red Hill AOC. 
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2.2 Requirements 

As noted above, the alternative location m st be hardened with infrastr ct re capable of 
withstanding any kinetic effects or electronic attack that Red Hill can c rrently withstand.  The 
primary defense of Red Hill is the fact that the facility is completely b ried 100 feet 
 ndergro nd, incl ding all access t nnels.  Therefore, the new facility will mimic this key 
feat re to provide identical protection.  The minim m req irements to meet the c rrent DoD 
criteria for  ndergro nd tanks incl de: 

1. Undergro nd vertical (c t-and-cover) storage tanks constr cted in accordance with UFC 
3-460-01 are steel-lined reinforced concrete tanks with leak monitoring capability. These 
tanks may be completely b ried, s rface-constr cted and then covered with embankment, 
or any variation in between. For the OCONUS Pacific region they are only req ired in 
high threat areas or when tanks are req ired to be constr cted within the explosive cordon 
area or clear zone. The design of  ndergro nd vertical steel storage tanks shall be in 
accordance with DoD Standard Design AW 78-24-33 which provides for integral 
secondary containment/leak detection.  The tank is essentially a do ble-walled tank that 
will be in compliance with federal, state, and local reg lations. 

2. Additional information on UFC 3-460-01 can be fo nd on the Whole B ilding Design 
G ide’s web site at https://www.wbdg.org/ffc/dod/ nified-facilities-criteria- fc/ fc-3-
460-01. 

3. Additional information on AW 78-24-33 can be fo nd on the Whole B ilding Design 
G ide’s website at https://www.wbdg.org/FFC/DOD/COS/AW_078-24-27.pdf.   

4. The photos on pages 5 thro gh 10 show the vario s stages of constr ction of a typical 
AW 78-24-33 tank. 

5. The rendering on page 11 is a concept of how the tanks at the alternative site might be 
arranged.  The top of the tanks wo ld be 100 feet below grade; a main access/pipeline 
t nnel wo ld r n centrally between the tanks; lateral t nnels wo ld be  sed for piping 
and personnel access to the bottom and the top of each tank; and the tanks wo ld have a 
withdrawal line in the center to make them “drain-dry” tanks similar to Red Hill. 

6. In lie  of b rying the tanks 100 feet below gro nd to provide the req ired kinetic and 
electronic protection, the  ndergro nd tanks co ld be installed at a m ch shallower depth 
by covering them with an eq ivalent thickness of concrete.  It appears that this alternative 
constr ction method wo ld increase the cost and carbon footprint of the project, b t it 
sho ld be investigated f rther if the alternative site is  ltimately p rs ed. 

7. Each tank sho ld be no larger than 150,000 bbl (6,300,000 gallons) in order to provide 
adeq ate operational flexibility and best meet DoD tank design criteria.  At 150,000 bbl 
each, a total of 40 tanks wo ld be req ired to provide the minim m of 250,000,000 
gallons. 
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8. The tanks will be spaced one tank diameter apart per the UFC 3-460-01.  It sho ld be 
noted that NFPA 30 does not have spacing req irements for vertical or horizontal 
 ndergro nd storage tanks and abovegro nd vertical storage tanks wo ld only need to be 
to be spaced one-third of a tank diameter. 
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Photograph 2.2-1 

Excavation and initial leveling co rse. 

Photograph 2.2-2 

Completed leveling co rse. 
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Photograph 2.2-3 

Waterproof membrane. 

Photograph 2.2-4 

Protective gro t co rse. 
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Photograph 2.2-5 

Installation of rebar for reinforced concrete fo ndation slab. 

Photograph 2.2-6 

Completed fo ndation slab with radial drainage g tters. 
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Photograph 2.2-7 

Welded steel tank bottom and first shell co rse. 

Photograph 2.2-8 

Welded steel tank bottom with additional shell co rses (interior). 
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Photograph 2.2-9 

Completed welded steel tank. 

Photograph 2.2-10 

Initial formwork and rebar placement for concrete secondary containment. 
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Photograph 2.2-11 

Geosynthetic drainage layer (black material with dimples). 

Photograph 2.2-12 

Completed  ndergro nd vertical (c t-and-cover) storage tank. 
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Figure 2.2-1 Rendering – Kapūkaki Tank Concept 
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3.0 ALTERNATIVE SITE SELECTION 

3.1 General 

As noted in the previo s section, there are n mero s constraints that limit where the alternative 
site can be located.  These constraints also lead toseveral tank constr ction related facts that 
impact where the alternate location co ld be sited: 

• The tanks will need to be constr cted  ndergro nd  sing the DoD standard 
 ndergro nd vertical (c t-and-cover) storage tank design and provided with the 
eq ivalent of 100 feet of earth cover to comply with the physical protection 
req irement. 

• It will take 40 tanks at 150,000 bbl each to provide the req ested 250,000,000 
gallons of storage.  The approximate dimensions of each steel tank will be 150 feet 
in diameter by 52 feet in height. 

• The tank bottom m st be at or above an elevation of 10 feet to stay o t of the water 
table and at an elevation of 150 feet or more in order to gravity feed Joint Base 
Pearl Harbor Hickam (JBPHH).  If the tanks cannot be installed with their bottoms 
above 150 feet, then alternative power so rces wo ld need to be provided. 

• Considering the req ired 100 feet of earth cover, the tank height of 52 feet and the 
minim m tank bottom elevation of 150 feet for gravity feed, the nat ral site 
minim m elevation sho ld be at least 300 feet. 

3.2 Potential Sites Considered 

In order to find an alternate location, the initial step was to select m ltiple potential sites that 
showed promise.  The potential sites were identified  pon the basic conditions that the site 
sho ld be at least 50 acres in size, sho ld not be located in a high val e/densely developed site, 
and it sho ld make common sense to be a f el tank farm site. 

The following 12 potential sites were  ltimately investigated: 

• Site A - Hickam Field 

• Site B – Navy-Marine Golf Co rse 

• Site C – Makalapa Crater Military Ho sing Area 

• Site D – Salt Lake District Park 

• Site E – Aliaman  Military/Coast G ard Reservation 

• Site F – Q arry 

• Site G – Kapūkaki 
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• Site H – Adjacent to Tripler Army Medical Center 

• Site I – Adjacent to Fort Shafter 

• Site J – Campbell Ind strial Park 

• Site K –L al alei Naval Magazine 

• Site L – NAVFAC Hawaii Facilities (between Marshall Road. and Nam r Road) 

3.3 Location Maps 

The 12 potential sites are shown on the following maps: 

1. General Vicinity Map –Oah  

2. Potential Sites –JBPHH Map 

3. Potential Sites – Campbell Ind strial Park Map 

4. Potential Sites – L al alei Naval Magazine Map 
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  Figure 3.3-2 Joint Base Pearl Harbor-Hickam Map 
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 Figure 3.3-3 Campbell Industrial Park Map 
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  Figure 3.3-4 Lualualei Na al Magazine Map 
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3.4 Alternate Site Selection Scorecard 

The potential sites were eval ated in a q antitative manner by  sing a scorecard specifically 
developed for this st dy.  The scorecard  ses the following 14 site selection factors: 

• Available Land Size and Shape 

• Existing Site Development 

• C rrent Land Ownership 

• S rro nding Land Use 

• Tank Bottom Elevation 

• Existing Contamination 

• Proximity to Drinking Water Wells 

• Other Environmental Concerns 

• Distance to existing JBPHH POL Assets 

• Tank Constr ction Methods 

• Constr ction Cost 

• Constr ction D ration 

• S stainability and Resiliency 

• Safety and Sec rity 

The scorecard on the following page provides the score for each site on all 14 factors. The basic 
scoring rationale for each factor is provided as well. 
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Table 3.4-1 Alternate Site Selection Scorecard 

SITE SELECTION 

FACTORS 

POTENTIAL SITES 

‘A’ ‘B’ ‘C’ ‘D’ ‘E’ ‘F’ ‘G’ ‘H’ ‘I’ ‘J’ ‘K’ ‘L’ 

Available Land Size & Shape 
0 = < 50 acres, irreg lar shape; 10 = > 100 acres, sq are/rectang lar footprint, relatively flat. 

8 8 0 0 0 10 5 10 10 5 10 5 

Existing Site Development 
0 = residential/office b ildings/prod ctive  se; 5 = greenfield; 10 = brownfield 

7 3 0 5 5 0 8 7 7 10 3 3 

C rrent Land Ownership 
0 = private residential/commercial, p blic parks/recreation; 5 = private non-essential ind strial; 10

=
DoD 

10 10 10 0 10 0 10 0 0 5 10 10 

S rro nding Land Use 
0 = private residential/commercial, p blic parks/recreation; 5 = government ho sing; 10 = ind strial, greenfield 

8 0 5 0 5 10 10 5 3 10 7 5 

Tank Bottom Elevation = < 50’ elevation (req ires diesel-driven p mps and fill); 10 = > 150’ (will be gravity-fed 

system with no fill) 
0 0 0 5 5 10 10 10 10 0 10 0 

Existing Contamination 
0 = doc mented contamination; 5 = not s spected; 10 = doc mented clean 

3 5 5 5 5 5 5 5 5 5 5 5 

Proximity to Drinking Water Wells 
0 = < 1 mile; 5 = 1.5 miles; 10 = > 2 miles 

5 0 1 0 0 0 0 5 0 5 5 0 

Other Environmental Concerns 
0 = doc mented iss es (nat ral, c lt ral, etc.); 5 = not s spected; 10 = doc mented clean 

5 5 5 5 5 10 2 3 3 10 3 3 

Distance to existing JBPHH POL Assets 
0 = > 1 mile across private property; 5 = < 5 miles across government property; 10 = < 1 mile across government property 

5 5 10 5 10 7 10 3 0 0 0 7 

Tank Constr ction Methods 
0 = significant fill req ired to cover tanks, poor access; 10 = site nat rally s ited for c t-and-cover tanks, easy access 

1 1 1 5 5 10 7 7 7 3 5 3 

Constr ction Cost 
0 = private property, significant fill, long distance to JBPHH, environmental iss es, existing prod ctive  se; 
10 = government property, site nat rally s ited for c t-and-cover tanks, close to JBPHH, no environmental iss es 

0 1 1 1 5 5 8 5 5 0 0 1 

Constr ction D ration 
0 = private property, significant fill, long distance to JBPHH, environmental iss es; 
10 = government property, site nat rally s ited for c t-and-cover tanks, close to JBPHH, no environmental iss es 

0 1 4 0 5 3 8 3 3 0 0 1 

S stainability & Resiliency 
0 = significant fill, long distance to JBPHH , environmental iss es, s sceptible to ts nami, high seismic activity area; 
10 = site nat rally s ited for c t-and-cover tanks, close to JBPHH , no environmental iss es; remote to fa lt lines 

0 0 1 8 8 10 8 7 6 0 0 0 

Safety & Sec rity 
0 = near densely pop lated areas; 10 = remote from p blic access, within an existing sec re Base perimeter 

10 2 3 3 4 8 10 7 6 1 10 3 

TOTAL POINTS 62 41 46 42 72 88 101 77 65 54 68 46 

Points Scale: 0 (extremely  nfavorable) to 10 (extremely favorable) 
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3.5 Alternate Site Selection 

The res lt of the scorecard analysis indicates Site G – Kapūkaki as the best alternative site.  The 
Kapūkaki site is the best choice for m ltiple reasons while all of the other sites have at least one 
or two significant weaknesses that make them less favorable.  A s mmary of the basic 
advantages and disadvantages for each site are as follows. 

• Site A - Hickam Field 

The Hickam Field site has the available real estate, the land  se wo ld not conflict 
with the s rro ndings, and it is conveniently located on DoD property.  However, 
the low elevation of the site wo ld req ire significant fill material to b ild  p the 
site and necessitate a engine-driven p mping system.  These two items alone wo ld 
add significant and ins rmo ntable increases to the cost, d ration, and carbon 
footprint when compared to Site G – Kapūkaki.  The site is also adjacent to one of 
the active r nways, so it may be impossible to raise the site and comply with the 
airfield clearance criteria. 

• Site B – Navy-Marine Golf Co rse 

The positives for the golf co rse site are that it is on DoD property, and it has the 
needed real estate.  Unfort nately, a f el tank farm wo ld not fit well with the 
s rro nding land  ses, and the site has all of the same low elevation iss es as Site A 
- Hickam Field. 

• Site C – Makalapa Crater Military Ho sing Area 

This DoD property has available greenspace, b t does not have the req ired real 
estate.  The site also has the same low elevation iss es as Site A - Hickam Field, 
pl s it wo ld req ire the demolition of the historic military ho sing. 

• Site D – Salt Lake District Park 

The only positive for the Salt Lake District Park location is that it sits on the 
so thwest edge of a caldera which wo ld provide some nat ral cover for the 
 ndergro nd tanks.  The fact that it is a local p blic park is s fficient reason eno gh 
to reject it as a viable location.  In addition, the available real estate is too small, 
and the site is not high eno gh to gravity feed JBPHH. 

• Site E – Aliaman  Military/Coast G ard Reservation 

This site sits on the northeast edge of the same caldera as the Salt Lake District Park 
location, b t it is on DoD property.  In addition, the pipeline t nnel to JBPHH r ns 
along the northern edge of the site.  While these are positive attrib tes, there is 
ins fficient real estate, and the site is not high eno gh to gravity feed JBPHH. 
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• Site F – Q arry 

The commercial q arry to the north of Red Hill wo ld be an ideal alternate 
location.  Regrettably, the q arry is one of only two active q arries on the island 
making it an  nlikely candidate. 

• Site G – Kapūkaki 

This site is the best choice for many reasons, which incl de: it sits on DoD 
property; the site fits well with the s rro nding land  ses; it will gravity feed to 
JBPHH; it is adjacent to the pipeline t nnel to JBPHH; the excess spoils can be 
 sed to fill the existing RHBFSF’s tanks and it has the smallest constr ction carbon 
footprint of the potential sites.  The only potential negative is its proximity to a 
nearby drinking water well, b t the proven reliability of the  ndergro nd vertical 
(c t-and-cover) storage tank’s leak detection and secondary containment systems 
sho ld alleviate any concern. 

As noted above, one of the most significant advantages of selecting Site G is the 
lower carbon footprint.  This is primarily d e to three factors: no fill/borrow 
material is req ired to b ild  p the site; there are no significant pipelines/t nnels to 
constr ct; and the excess excavation spoils can be  sed to fill the adjacent 
RHBFSF’s tanks.  These are j st a few examples of  sing s stainable best 
management practices as o tlined in ASTM E2876-13, Standard G ide for 
Integrating S stainable Objectives into Clean p, to help determine the best site. 

• Site H – Adjacent to Tripler Army Medical Center 

The greenspace area in the higher elevations adjacent to the Tripler Army Medical 
Center wo ld be aworthy site if it was on DoD property and closer to the existing 
pipeline t nnel to JBPHH.   

• Site I – Adjacent to Fort Shafter 

Similar to Site H, this site wo ld be a worthy option if it was on DoD property and 
closer to the existing pipeline t nnel to JBPHH.  In the case of Fort Shafter, the 
topography is not as flat, and it is farther away from the pipeline t nnel, so it scored 
lower than Site H. 

• Site J – Campbell Ind strial Park 

The Campbell Ind strial Park was investigated as an alternative site for one main 
reason: it matches the s rro nding land  se perfectly.  Otherwise, it does not have 
many attrib tes that make it a reasonable choice.  For instance, the low elevation of 
the site wo ld req ire significant fill material to b ild  p the site and necessitate an 
engine-driven p mping system.  In addition, a new 15-mile, fortified/hardened 
pipeline t nnel wo ld need to be b ilt along the prescribed energy corridor.  These 
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two items by themselves add significant and ins rmo ntable increases to the cost, 
d ration, and carbon footprint when compared to Site G – Kapūkaki. 

• Site K –L al alei Naval Magazine 

The L al alei Naval Magazine has a few more positive attrib tes over Site J, s ch 
as it is on DoD property and has a high eno gh elevation for gravity feed to 
JBPHH.  However, it is significantly worse than Site J, beca se it wo ld req ire a 
new 25-mile, fortified/hardened pipeline t nnel.  In addition to the pipeline t nnel 
being longer, the final 10 miles wo ld not be in the already established energy 
corridor, adding to the cost, d ration, and carbon footprint.  Lastly, the site co ld be 
inside the explosive safety q antity distance (ESQD) making it even less desirable. 

• Site L – NAVFAC Hawaii Facilities (between Marshall Road and Nam r Road) 

The NAVFAC site’s main attrib te is that it sits on DoD property and is close to the 
existing access/pipeline t nnel.  Unfort nately, there is not eno gh available real 
estate, it wo ld req ire the relocation of the c rrent NAVFAC f nctions, the land 
 se wo ld conflict with the s rro ndings, and the elevation is too low for gravity 
feed to JBPHH.  Therefore, the cost, d ration, and carbon footprint are less 
favorable when compared to Site G – Kapūkaki. 
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4.0 COST ESTIMATE 

The following cost estimate for the Kapūkaki site was generated  sing the project comparison 
estimating (parametric cost estimating) method.  This techniq e  ses historical information on 
total costs from past projects of similar constr ction, and it is typically  sed at the very early 
stages of a project when there are limited amo nts of information.  For the p rposes of this 
st dy, the indicated cost sho ld be considered a ro gh-order-of-magnit de estimate and is only 
acc rate to within 15% to 25%. 

Post-Constr ction Award Services......................................................... 

Estimated Grand Total (ro nded).................................................... 

Contaminated Soil .............................................................................. 

Constr ction .................................................................................... 

Programming Services............................................................................ 

Permitting Services................................................................................. 

.................................................................................... 

 of Red Hill....................................................................... 

Design Services

Demolition

The constr ction and demolition n mbers are primarily based on recent bidding and awards of 
CONUS and OCONUS projects with similar tanks and disc ssions with general contractors that 
have b ilt and/or demolished DoD  ndergro nd vertical (c t-and-cover) storage tanks in the 
past.  In c rrent 2017 dollars, the estimated constr ction incl des approximately

 per 150,000 bbl tank, while the demolition estimate breaks down to a cost of
 per 300,000 bbl tank.  These appear to be reasonable estimates based  pon the 

available historical data and recent experience. 

It sho ld be noted that this estimate only incl des external costs (cons ltants, constr ction 
contractors, etc.) specifically associated with the constr ction project.  It does not incl de any 
operation or maintenance costs associated with the existing tank farm or the new one.  It does not 
incl de any internal government costs associated with the project from conception to completion, 
nor does it incl de indirect project costs (internal or external) associated with p blic relations, 
comm nity o treach, etc. 

The estimate incl des a 58% escalation of c rrent costs based on a 2% ann al inflation rate  ntil 
the estimated mid-point of constr ction in 2040.  The estimated grand total has been ro nded  p, 
and does not incl de any specific contingencies.  The estimate ass mes normal conditions; it 
does not ass me perfect conditions, nor does it ass me the worst conditions.  Items that wo ld 
negatively affect the cost estimate incl de higher interest rates,  n s al spikes in material costs 
(especially concrete and steel), labor iss es in Hawaii, proc rement iss es that delay or red ce 
f nding, nat ral disasters, etc.  As noted above, the acc racy is very limited at this stage, and the 
p rpose of this estimate is only to establish the approximate magnit de for preliminary 
b dgeting p rposes. 
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Lastly, this cost estimate is based  pon the time estimate and proc rement method described in 
the next section.  The overall project cost and constr ction d ration are inexorably related, so 
any changes to the d ration will create a proportional increase in the estimated cost.  If the 
project gets delayed, then inflationary press res,  nanticipated changes in conditions and the 
contractor’s extended overhead costs will drive  p the cost.  If the project gets accelerated, then 
the cost will go  p d e to additional press res on the local pool of labor, raw materials and 
eq ipment (which is only exacerbated by Hawaii’s size and remoteness). 
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5.0 TIME ESTIMATE 

Constr cting a replacement for Red Hill is a project of extraordinary proportions in many ways 
for the DoD.  Therefore, the time estimate, similar to the cost estimate, is only an ed cated 
approximation at this concept al stage.  The DoD has not exec ted a project of this magnit de 
since it developed the DoD facilities in the Pacific AOR in the 1940’s.1  The time and costs 
associated with exec ting a project of this magnit de is greatly increased since the 1940’s d e to 
new reg lations s ch as OSHA, B y American Act, and other constraints as stated in the AOC 
SOW Section 2.2 Tank Inspection, Repair, and Maintenance Report and AOC SOW Section 3.3 
TUA Report.  Therefore, the project sched le incl des the following time estimates: 

Programming ................................................................................................ 5 years 

Permitting ................................................................................................... 10 years 

Design........................................................................................................... 5 years 

Constr ction ............................................................................................... 20 years 

The above time estimate incl des the normal external needs (cons ltants, constr ction 
contractors, etc.) associated with the constr ction project, as well as reasonable and efficient 
government reviews and approvals.  Similar to the cost estimate, this time estimate ass mes 
normal conditions; it does not ass me perfect conditions, nor does it ass me the worst 
conditions.  Items that wo ld negatively affect the time estimate incl de  n s al material 
shortages (especially concrete and steel), labor iss es in Hawaii, proc rement iss es that delay or 
red ce f nding, nat ral disasters, etc.  The estimate does incl de fo r one-year delays (or floats 
in the sched le) for  nforeseen conditions.  The p rpose of this estimate is only to establish the 
approximate magnit de for preliminary planning p rposes, and the acc racy sho ld be ass med 
to be no better than 15% to 25%. 

Constr ction of the tank farm needs to be essentially complete by September 2037.  Ass ming 
the normal planning, b dgeting and proc rement methods for a single MILCON project, it is 
highly do btf l this project co ld be completed in s ch a time-frame.  The technical effort 
associated with the engineering and constr ction is straightforward and has m ch less risk than 
that associated with its cost.   

Most of the risk from a time perspective is the permitting.  Based on other similar projects in the 
Honol l  area, specifically H-3 Highway and the Honol l  Rail Transit Project, it wo ld appear 
possible, b t extremely diffic lt, to meet the September 2037 deadline in today’s anti-
development climate.  Instead, the more likely o tcome wo ld be completion by September 
2051.   

The other major risk from a time perspective is f nding.  A single MILCON appropriation of this 
size for a f el farm has never been done.  However, ann al congressional MILCONs have been 
 sed in the past to proc re similar projects with m ltiple, large scale MACCs (m ltiple award 
constr ction contracts).  In this scenario, each individ al contract wo ld be based on available 
f nding and phased in s ch a manner that it overlaps with the prior contract.  Th s, keeping the 
overall project progressing.  This method, while not efficient nor witho t risk, appears 
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reasonable based on historical precedent and has an estimated completion date of approximately 
2051.  See the proposed project sched le on the following page. 
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30 

ID Task Name Start Finish 12018 12019 12020 12021 12022 12023 12024 12025 12026 12027 
1 Project Construction Schedule 

1

10/1 /18L /29/51 T 

I I I I I I I I 
I I I I I I I I 

2 I I I I I I I I 
I I I I I I I I 
I I I I I I I I 

3 Programming 1 0/1 /18 r /30/23 
I I I I 

I I I 
I I I I I I I 
I I I I I I I 

4 Permitting 10/1 /20 9/30/30 I 
I ; ; I I I I 

Design 10/1 /24 9/28/29 I I I I 
I I I I 
I I I I 
I I I I 

6 Bidding and Award 10/1 /29 ~ 0/1 /30 I I I I 
I I I I 
I I I I 

7 I I I I 
I I I I 
I I I I 
I I I I 

8 Construction 1012130 9129151 I I I I 
I I I I 
I I I I 

9 Mobilization 10/2/30 9/30/31 I I I I 
I I I I 
I I I I 

. - ---
1 01ir.31 

I I I I 
New Tanks 1-4 9/30/33 I I I I 

I I I I 
I I I I 

11 Demo Existing Tanks 1-2 10/3/33 9/28/35 I I I I 
I I I I 
I I I I 

f--- · T 10/3/33 
I I I I 

12 New Tanks 5-8 9/28/35 I I I I 
I I I I 
I I I I 

13 Float --- 10/1/35 9/29/36 I I I I 
I I I I 
I I I I 

- - I I I I 
14 Demo Existing Tanks 3-4 9/30/36 9/30/38 I I I I 

I I I I 
I I I I 

New Tanks 9-12 9/30/36 ~ /30/38 I I I I 
I I I I 
I I I I I 

16 - 1 0/1 /38 r /30/39 
I I I I I 

Demo Existing Tanks 5-6 I I I I I 
I I I I I 
I I I I I 

f--- - - 1 0/1 /38 ~ /30/39 I I I I I 17 New Tanks 13-16 I I I I I 
I I I I I 

f--- I I I I I 

18 Float 10/3/39 9/28/40 I I I I I 
I I I I I 
I I I I 

19 Demo Existing Tanks 7-8 10/1140r /30/41 
I I I I 
I I I I 
I I I I 
I I I I 

New Tanks 17-20 10/1140 9/30/41 I I I I 
I I I I 
I I I I 

21 
I--- I I I I Demo Existing Tanks 9-10 10/1141 9/29/42 I I I I 

I I I I 
I I I I 

22 New Tanks 21-24 10/1141 L /29/42 I I I I 
I I I I 
I I I I -- I I I I 23 Float 9/30/42 9/29/43 I I I I 
I I I I 
I I I I 

24 Demo Existing Tanks 11-12 9/30/43 9/28/44 I I I I 
I I I 
I I I 

New Tanks 25-28 9/30/43 9/28/44 I I 
I I 
I I 
I I 

26 Demo Existing Tanks 13-14 9/29/44 9/28/45 I I 
I I 
I I 

27 New Tanks 29-32 9/29/44 9/29/45 I I 
I I 
I I I 

-- - I I I 

28 Float 10/2/451 10/1/46 I I I 
I I I 
I I I 

29 Demo Existing Tanks 15-16 10/2/46 10/1/47 I I I 
I I I 
I I I 

-
1 0/2/47 

-- I I I 
New Tanks 33-36 9/30/48 I I I 

I I I 
I I I 

31 Demo Existing Tanks 17-18 10/1 /48 10/1/49 I I I 
I I I 
I I I 

f--- · i I I I 
32 New Tanks 37-40 10/1 /48 9/30/49 I I I 

I I I 
I I I 

Demo Existing Tanks 19-20 711150 
-~ I I I 33 9/30/50 I I I 

I I I 

34 
I I I 

Demobilization 10/3/50 9/29/51 I I I 
I I I : I I I 

Red Hill Alternative Location Study 
Project Schedule 

12028 12029 12030 12031 12032 12033 

I I I I 
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I I I I 
I I 
I I 

I I I I 
I I I I 
I I - I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I 
I I T I 
I I I 
I I 
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I I I 
I I I 
I I I 
I I 
I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
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I I I 
I I I 
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6.0 RISK ANALYSIS 

6.1 Operational Capability 

The proposed alternative site of Kapūkaki presents a very low risk from an operation capability 
standpoint.  The  ndergro nd vertical (c t-and-cover) storage tank design has been s ccessf lly 
constr cted and operated all over the world in many different environments.  For example, a 
n mber of these have recently been completed in Afghanistan, which is am ch more remote and 
a stere environment than Hawaii.  The Kapūkaki site is on the same parcel of DoD property as 
the RHBFSF, and it will accommodate the 40 new tanks.  Lastly, the new facility will connect 
into the existing pipeline t nnel system providing the exact same operational capability that it 
has today. 

1. Storage Capacity 

The proposed constr ction project will provide 40  ndergro nd vertical (c t-and-
cover) storage tanks with a nominal storage capacity of 150,000 bbls each.  This 
will meet the stated need for 250,000,000 gallons for m ltiple prod cts.  A 
proposed layo t of the tanks is shown on Fig re 6.1-1.   

One potential risk d ring constr ction is maintaining the req ired Inventory 
Management Plan (IMP). It is anticipated that the constr ction of new Kapūkaki 
tanks and the demolition of the existing RHBFSF’s tanks m st be done 
sim ltaneo sly in order to meet the tight constr ction deadline.  Therefore, 
phasing is paramo nt, and no existing tank vol me sho ld be taken o t of service 
before an eq ivalent new tank vol me is bro ght into service. 

2. Strategic Positioning 

The alternate location of Kapūkaki satisfies the need to be on the island of Oah  
in order to maximize res pply and s stainment of joint forces d ring c rrent 
peacetime and contingency operational plans (OPLANs) in the Indo-Asia-Pacific 
AOR. 

3. Hardened Infrastr ct re 

The proposed tank constr ction method, based on the DoD’s  ndergro nd vertical 
(c t-and-cover) storage tank standard design, is ahardened str ct re designed to 
resist attack.  In addition, the top of each tank will be b ried 100 feet below 
gro nd (same as the RHBFSF’s tanks), and all t nnels will be hardened similarly 
to the existing ones.  Th s, the new infrastr ct re will be capable of withstanding 
any kinetic effects that RHBFSF can c rrently withstand. 

Undergro nd vertical (c t-and-cover) storage tanks are normally constr cted  sing 
typical excavation eq ipment, beca se they only “c t” abo t half of the tank below 
the s rro nding grade, and they “cover” the other half that is above the s rro nding 
grade. In this case, the entire tank is being constr cted so far below the s rface that 
t nneling may offer a better alternative.  T nneling may also red ce the amo nt of 
s rface dist rbance thereby red cing the project’s environmental impact. It is 
beyond the scope of this doc ment to determine exactly how t nneling might be 
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 sed, b t as long as the tank generally complies with the proven standard design, 
the contractor sho ld be permitted to  se any method.   

4. Electronic Attack 

The hardened infrastr ct re of Kapūkaki will also enable the new facility to 
withstand the same physical electronic attack (e.g. electromagnetic p lse) that 
Red Hill can end re.  As for a virt al electronic attack (e.g. cyber), the operation 
and control systems wo ld remain isolated from the internet and electrical grid in 
order to ens re contin o s operations.  In addition, the entire system will be 
designed to allow for acompletely man al operation sho ld the internal controls 
and power systems fail.  

5. Sec re Area 

The Kapūkaki site is adjacent to the Red Hill site, so it will enjoy the same isolation 
and sec rity (via active access controls) as the c rrent facility. 

6. Operational Mission 

The 40 new tanks will connect to the existing lower t nnel with identical piping 
that c rrently serves Red Hill.  All of the c rrent operational capabilities will 
remain  ndiminished. 

a) JP-5 – The new facility will deliver  p to  which are not 
dependent on electrical power, and receive  p . Delivery and 
receipt modes will incl de deep draft tankers.  Additionally, the storage will 
have iss e capability via the c rrent pipeline connections to airfield locations 
for contingency s pport of all existing DoD theater req irements. 

b) JP-8 / F-24 - The new facility will deliver  p to  which 
are not dependent on electrical power, and receive  p . Delivery 
and receipt modes will incl de draft tankers.  Additionally, the storage will 
have iss e capability via the c rrent pipeline connections to airfield locations 
in f ll s pport of all existing DoD theater req irements. 

c) F-76 - The new facility will deliver  p to
not dependent on
and receipt modes will incl de deep draft tankers. 

d) Sim ltaneo s Operations – The new system will be capable of sim ltaneo s 
m lti-commodity transfers at the c rrently established rates (e.g. able to 
deliver JP-5 and receive F-76 and / or JP-8). 

 via means
 to 

 via means
 to 

 via means which are 
 electrical power, and receive  pto . Delivery 
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Figure 6.1-1 Kapūkaki Tank Layout 
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6.2 En ironmental Protection 

A preliminary assessment of existing environmental conditions at Kapūkaki was cond cted, and 
the potential impacts of constr ction of the site on the environmental reso rces considered were 
eval ated. The following sections s mmarize the eval ation and present any significant findings 
by reso rce area considered. 

1) Land Use 

Existing State and Co nty land  se designations of the site land parcels were 
eval ated, and existing b ildings or pop lation that may be displaced and req ire 
relocation was also considered. Beca se of the  se of federal land, National 
Environmental Policy Act (NEPA) compliant doc mentation (that is, an 
Environmental Assessment [EA] or Environmental Impact Statement [EIS]) will 
be req ired. 

The northernmost land parcel (TMK: 9-9-010:006) is located within the State 
Conservation District, within which any proposed activities wo ld req ire a 
Conservation District Use Permit (CDUP). However, activities on federal lands in 
the Conservation District do not req ire a CDUP. The project will be on federal 
lands and a CDUP wo ld not be req ired. If the project extends to non-federal lands 
in the Conservation District, a CDUP wo ld likely be needed and req ire f rther 
analysis and assessment as part of the State of Hawaii Environmental Review 
Process. 

2) Socioeconomics 

Existing pop lation and demographic characteristics in the area and impacts to the 
local economy were considered. There are no socioeconomic factors that may 
potentially present a significant risk to constr ction of the new tanks at the 
proposed site location. 

3) Parks and Recreational Facilities 

Recreational areas and facilities s ch as parks, golf co rses, and hiking trails in 
the vicinity were considered. No significant impacts are anticipated. 

4) P blic Utilities and Services 

Utilities incl de infrastr ct re services s ch as electricity, nat ral gas, or 
telecomm nications. P blic services incl de police and fire protection, water and 
solid waste service, and sanitary sewer and wastewater treatment. Coordination 
with  tility companies wo ld be req ired to determine the presence of any 
existing  tilities within the area and to coordinate any relocation, if req ired.  No 
significant impacts to p blic services incl ding police and fire protection, water 
and solid waste service, and sanitary sewer and wastewater treatment are 
anticipated since the relocation of the existing facility to the alternative site wo ld 
not res lt in significant increase in demand for any p blic services. 
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5) Traffic and Roadways 

Potential impacts to the existing roadways and traffic conditions were considered. 
The anticipated period of constr ction wo ld be for approximately 20 years. 
D ring the period of constr ction, an increase in local traffic wo ld likely occ r 
as a res lt of personnel moving to and from the constr ction site and the 
transportation of eq ipment and materials. It is likely that the  pgrading of 
existing roadways to accommodate this activity wo ld be req ired. In addition, 
the alternative site will req ire constr ction of permanent new roadways for 
access. Therefore, it is anticipated that there is a potential for significant impacts 
to traffic and roadways associated with the constr ction of the site. 

6) Vis al and Aesthetic Conditions 

The vis al or aesthetic q alities of the area were eval ated, as was the existence 
of scenic reso rces identified by any comm nity development plans. Beca se 
RHBFSF is mostly an  ndergro nd facility, no significant impacts to the local 
vis al aesthetics are anticipated. S rface facilities (that is, access gate, fencing, 
parking areas, and access roads) to be constr cted wo ld not be considered 
significant impacts. 

7) Air Q ality 

Air q ality impacts from both constr ction and site operation were considered. Air 
q ality impacts wo ld be limited to temporary impacts d ring constr ction 
activities, and no significant long-term impacts are anticipated from constr ction 
of the new facility. The existing permit req irements at the existing facility wo ld 
apply to the new facility. 

8) Noise and Vibration 

Noise (defined as  nwanted so nd that is  ndesirable beca se it interferes with 
comm nication, is intense eno gh to damage hearing, or is otherwise annoying) 
was considered. A temporary increase in noise levels d ring constr ction is 
anticipated. Impacts wo ld not be significant, b t beca se of the proximity to the 
residential s bdivision (the site is located j st o tside of the so thern bo ndary), 
consideration will be needed to mitigate any potential impacts. Blasting activities 
are not anticipated, however, if req ired, wo ld need to consider the level of 
gro nd vibration created and methods to mitigate potential impacts to RHBFSF as 
well as nearby properties and residents.  

9) Geological Reso rces 

Impacts to s rface topography and s bs rface geological materials and feat res 
were eval ated based on the available information. Site-specific data on soil types 
and stability wo ld be needed to determine the specific depth and area that wo ld 
be s itable for installation of the new tanks. Vario s constr ction activities, 
incl ding blasting, co ld potentially create s bs rface fract res that co ld tap into 
existing fract res and create preferential pathways. All impacts wo ld need to be 
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considered and methods to mitigate potential impacts developed, however no 
significant impacts to geologic reso rces are anticipated. 

10) Hazardo s Waste and Materials 

Any hazardo s waste or materials that were known to or may potentially exist at 
the site were considered, as were any existing facilities that co ld be a so rce of 
hazardo s waste or materials. Based on preliminary research, there are no known 
release or sites of concern within the Kapūkaki bo ndary and there are no 
indications the site was developed or  sed for commercial or ind strial p rposes.  

Confirmed releases have been reported at the Red Hill Storage Facility, which is 
the location of existing nat re and extent investigations associated with petrole m 
contamination for the existing Red Hill Facility. The Red Hill Administrative Order 
on Consent (AOC) Statement of Work (SOW) Section 6, Investigation and 
Remediation of Releases, is determining the feasibility of alternatives for 
investigating and remediating releases from the Facility; AOC SOW Section 7, 
Gro ndwater Protection and Eval ation, is monitoring and characterizing the flow 
of gro ndwater aro nd the Facility. 

For p rposes of this preliminary eval ation and cost estimating, it was ass med 
that a total of 20 feet of soil at the RHBFSF is petrole m-impacted and wo ld 
req ire disposal. 

11) Ecosystems and Biological Reso rces 

Biological reso rces, incl ding native or nat ralized plants and animals and the 
habitats in which they occ r, were eval ated. Based on a meeting with NAVFAC 
on October 10, 2017, significant biological reso rces were identified within the 
site. No additional information is available. Therefore, there is a potential for 
significant impacts to biological reso rces within the site. 

Cons ltation with the U.S. Fish and Wildlife Service (USFWS)  nder Section 7 of 
the Endangered Species Act (ESA) wo ld be req ired to determine whether the 
constr ction of the site wo ld have any effect on any threatened, endangered, or 
protected species. A biological st dy, incl ding a field s rvey, will most likely be 
needed to confirm the presence or absence of s ch species. 

12) Water Reso rces 

S rface water, gro ndwater, and any wetland or waters of the U.S. were 
considered. The site is located between two streams, one of which is located along 
the property bo ndary to the north. Consideration wo ld be needed to avoid any 
potential impacts to these streams. Aq ifers  nderlying the site are considered a 
drinking waters so rce. Leak mitigation, leak detection, and gro ndwater 
monitoring program wo ld be req ired. 

13) Archaeological, C lt ral and Historic Reso rces 
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Based on a meeting with NAVFAC on October 10, 2017, significant historical and 
c lt ral reso rces were identified within the site. No additional information is 
available. Therefore, there is a potential for significant impacts to archaeological, 
c lt ral and historical reso rces within the site. 

Cons ltation with the State Historic Preservation Division (SHPD) will be req ired 
to assess the need for any specific st dies to be cond cted at Kapūkaki. 
Determination on the specific impacts on historic properties and the need for any 
f rther archaeological work or monitoring will need to be obtained from SHPD 
before constr ction. In addition, beca se the proposed constr ction needs to 
comply with HRS 343, a c lt ral impact assessment will be needed to assess 
whether constr ction of the site wo ld have any c lt ral reso rces within the 
affected area. In addition,  nder the National Historic Preservation Act (NHPA) 
Section 106, cons ltation process with Native Hawaiian Organizations will need to 
be completed. 

14) Nat ral Hazards 

Flood zone designations and existing risks of nat ral hazards, incl ding 
earthq akes, ts namis, and sea level rise at the site, were considered. Oah  is 
designated a Seismic Zone 2A, indicating a location that has a low potential for 
gro nd motion created by seismic activity. With design that conforms to 
specifications and recommendations for seismic design, no significant impacts 
relative to seismic activity are anticipated. There are no areas within the site area 
that are known to be significantly prone to any other nat ral hazards. 

15) Secondary and C m lative Effects 

C m lative impacts are defined as impacts on environmental reso rces that res lt 
from incremental impacts of a proposed activity that, when combined with other 
past, present, and reasonably foreseeable f t re projects in an affected area, may 
collectively ca se more s bstantial adverse impacts. There are no known other 
projects with overlapping sched les that are expected to c m latively increase 
temporary impacts associated with constr ction activities. 

16) Environmental Permitting Req irements 

A preliminary eval ation of potential environmental permits and cons ltation with 
reso rce agencies req ired for the constr ction of the site was cond cted. The 
following is a s mmary of the permits and approvals req ired as identified with the 
available information: 

• Section 106, NHPA 

• HRS 6E (Hawaii Historic Preservation) 

• Section 7, ESA 

• Coastal Zone Management Federal Consistency Determination 

• National Poll tant Discharge Elimination System permit 
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• Constr ction noise permit/variance 

• Co nty permits for constr ction activities 

• Air q ality permit(s) 

17) Concl sions 

Based on the available information and the preliminary eval ation doc mented in 
this technical memorand m, the proposed move from the existing Red Hill Facility 
to the Kapūkaki site is expected to res lt in potential impacts to traffic and 
roadways, biological, archaeological, and c lt ral reso rces identified at the site 
and wo ld need to be assessed d ring the specific design and planning phase of the 
proposed relocation. Aq ifers  nderlying the site are considered a drinking waters 
so rce. Therefore, leak mitigation, leak detection, and gro ndwater monitoring 
program wo ld be req ired. Given the site’s proximity to an adjoining location of 
existing nat re and extent investigations associated with petrole m contamination 
for the existing Red Hill Facility, information from the investigations wo ld 
warrant f rther eval ation regarding potential existence of hazardo s waste and 
materials within the site. Secondary and c m lative effects associated with 
potential traffic and roadway impacts beca se of constr ction may also be a 
potential significant impact. Cons ltation with the appropriate reg latory agencies 
wo ld be req ired. Compensatory mitigation meas res wo ld be req ired if, 
following cons ltation with the reg latory agencies, it is determined the proposed 
move wo ld res lt in significant impacts to the identified biological, 
archaeological, c lt ral, and gro ndwater reso rces in the area. 

For additional detail and back p information related to the Environmental 
Protection Risk Analysis, see Appendix A that contains the f ll report from CH2M. 
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R E V I S E D  F I N A L  T E C H N I C A L  M E M O R A N D U M  

Preliminary Assessment of  Potential Environmental 
Planning and Hazardous  Waste Liability  
Considerations in  Support of the Red  Hill  Alternative 
Location  Study, Red Hill, DFSP Pearl Harbor, HI  

PREPARED FOR: Austin Brockenbrough & Associates, LLC 

PREPARED BY: CH2M 

DATE: January 22, 2018 

AGREEMENT NUMBER: 17-107 Red Hill Alternative Location Study 

VERSION: Revised Final 

FOR OFFICIAL USE ONLY FREEDOM OF INFORMATION ACT AND/OR PRIVACY ACT PROTECTED--ANY 
MISUSE OR UNAUTHORIZED DISCLOSURE MAY RESULT IN BOTH CIVIL AND 
CRIMINAL PENALTIES. 

Please note: This technical memorandum, including attachments, is for the sole 
use of the addressed and intended recipient(s) and may contain official, sensitive 
and/or privileged information. Accordingly, any unauthorized review, use, 
disclosure or distribution is prohibited and may result in civil and/or criminal 
penalties. Should you receive this document in error, please notify the sender via 
telephone and/or e-mail and destroy this message and all copies you may have in 
your possession. 

1.0  Background and Purpose  
This technical memorandum has been prepared in support of an alternative location study being 
performed by Austin Brockenbrough & Associates, LLC (Brockenbrough) to evaluate the potential move 
of the Red Hill Storage Facility to an alternate site as selected by Naval Facilities Engineering 
Command (NAVFAC). The study considers the available location and performs a risk analysis of its ability 
to meet the current infrastructure needs and capabilities present at Red Hill at Defense Fuel Support 
Point (DFSP) Pearl Harbor. Throughout this memorandum, the alternate site will be referred to as the 
site, while the facility in its current location will be referred to as the existing Red Hill Facility. 

CH2M HILL (CH2M) conducted a preliminary evaluation of the following matters for the site based on 
the available information: 

• Environmental review documentation, regulatory compliance, and potential permitting 
requirements 

• Potential impacts of construction on existing natural resources 

• Environmental land use permitting requirements 

• Planning-level rough-order-of-magnitude (ROM) cost estimates of probable conceptual 
environmental mitigation-related construction activities related to the closure of the existing tanks 
at the Red Hill Facility 
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PRELIMINARY ASSESSMENT OF POTENTIAL ENVIRONMENTAL PLANNING AND HAZARDOUS WASTE LIABILITY CONSIDERATIONS IN SUPPORT OF 
THE RED HILL ALTERNATIVE LOCATION STUDY, RED HILL, DFSP PEARL HARBOR, HI 

2.0 Data Reliance and Assumptions 
In preparing this memorandum, CH2M has relied on information provided by Brockenbrough, NAVFAC, 
and any other parties referenced herein, and on information contained in the files of governmental 
agencies that was reasonably ascertainable at the time of this assessment. Although there may have 
been some degree of overlap in the information provided by these various sources, CH2M did not 
attempt to independently verify the accuracy or completeness of all information reviewed or received 
during this site assessment, except where a reasonable person with similar experience or background 
would or should have known of the inaccuracy of the information provided. Findings of this 
memorandum are subject to change if additional, more reliable information becomes available. 

Cost estimates presented in this memorandum have been prepared for guidance in project evaluation 
and implementation from the information available at the time of the estimate. The final costs of the 
project will depend on final design, actual labor and material costs, competitive market conditions, final 
project costs, implementation schedule, and other variable factors. As a result, the final project costs 
will vary from the estimate presented here. Because of this, project feasibility and funding needs must 
be carefully reviewed before making specific financial decisions to help ensure proper project evaluation 
and adequate funding. 

Because of the conceptual nature of the existing information, the preliminary evaluation of 
aboveground support structures was limited to features such as access roads or small support 
structures. The preliminary evaluation does not include any remedial activities occurring at the Red Hill 
Facility or supporting facilities outside of the site boundary (that is, pipelines, support buildings and 
roads, equipment and machinery, or similar). 

3.0 Alternative Location Considerations 
3.1 Site Location and Project Description 
Twelve alternative sites were considered by NAVFAC and Brockenbrough; all were located within 
Joint-Base Pearl Harbor-Hickam, Lualualei Naval Magazine, and Campbell Industrial Park. On 
November 3, 2017, CH2M was informed that NAVFAC had selected its Site G as the study site. 

The selected site is located immediately northeast of the existing Red Hill Facility within property owned 
by the United States government, and would not encroach on the existing footprint of the Red Hill 
Facility. Based on conceptual drawings, the site would occupy approximately 100 surface acres. Forty 
tanks, each 150 feet in diameter, 52 feet high, and with a capacity of 150,000 barrels, would be installed 
at the site.  Construction of the tanks requires the top of the tanks to be installed at a minimum depth of 
100 feet below the proposed surface grade. Two construction methodologies were being considered: 
excavation and blasting, or tunneling. A total of approximately 1,500,000 cubic yards (CY) to 
3,000,000 CY of soil would be displaced because of excavation and blasting construction methods, while 
approximately 200,000,000 CY of soil is estimated be displaced because of tunneling construction 
methods. 

For this preliminary evaluation, it was assumed that the areas occupied by the tanks at the Red Hill 
Facility would need to be filled after their hypothetical decommissioning. Soil generated during 
excavation activities at the alternative site may be used as part of the tank fill at the Red Hill Facility. 

3.2 Existing Conditions and Potential Impacts 
A preliminary assessment of existing environmental conditions at the site was conducted, and the 
potential impacts of construction of the site on the environmental resources considered were evaluated 
(Attachment 1). The following sections summarize the evaluation and present any significant findings by 
resource area considered. 
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PRELIMINARY ASSESSMENT OF POTENTIAL ENVIRONMENTAL PLANNING AND HAZARDOUS WASTE LIABILITY CONSIDERATIONS IN SUPPORT OF 
THE RED HILL ALTERNATIVE LOCATION STUDY, RED HILL, DFSP PEARL HARBOR, HI 

3.2.1 Land Use 
Existing State and County land use designations of the site land parcels were evaluated, and existing 
buildings or population that may be displaced and require relocation was also considered. Because of 
the use of federal land, National Environmental Policy Act (NEPA) compliant documentation (that is, an 
Environmental Assessment [EA] or Environmental Impact Statement [EIS]) will be required. 

The northernmost land parcel (TMK: 9-9-010:006) is located within the State Conservation District, 
within which any proposed activities would require a Conservation District Use Permit (CDUP). However, 
activities on federal lands in the Conservation District do not require a CDUP. The project will be on 
federal lands and a CDUP would not be required. If the project extends to non-federal lands in the 
Conservation District, a CDUP would likely be needed and require further analysis and assessment as 
part of the State of Hawaii Environmental Review Process. 

3.2.2 Socioeconomics 
Existing population and demographic characteristics in the area and impacts to the local economy were 
considered. There are no socioeconomic factors that may potentially present a significant risk to 
construction of the new tanks at the proposed site location. 

3.2.3 Parks and Recreational Facilities 
Recreational areas and facilities such as parks, golf courses, and hiking trails in the vicinity were 
considered. No significant impacts are anticipated.  

3.2.4 Public Utilities and Services 
Utilities include infrastructure services such as electricity, natural gas, or telecommunications. Public 
services include police and fire protection, water and solid waste service, and sanitary sewer and 
wastewater treatment. Coordination with utility companies would be required to determine the 
presence of any existing utilities within the area and to coordinate any relocation, if required. No 
significant impacts to public services including police and fire protection, water and solid waste service, 
and sanitary sewer and wastewater treatment are anticipated since the relocation of the existing facility 
to the alternative site would not result in significant increase in demand for any public services. 

3.2.5 Traffic and Roadways 
Potential impacts to the existing roadways and traffic conditions were considered. Based on information 
from Brockenbrough, the anticipated period of construction would be for approximately 10 years. 
During the period of construction, an increase in local traffic would likely occur as a result of personnel 
moving to and from the construction site and the transportation of equipment and materials. It is likely 
that the upgrading of existing roadways to accommodate this activity would be required. In addition, the 
alternative site will require construction of permanent new roadways for access. Therefore, it is 
anticipated that there is a potential for significant impacts to traffic and roadways associated with the 
construction of the site. 

3.2.6 Visual and Aesthetic Conditions 

The visual or aesthetic qualities of the area were evaluated, as was the existence of scenic resources 
identified by any community development plans. Because DFSP Pearl Harbor is mostly an underground 
facility, no significant impacts to the local visual aesthetics are anticipated. Surface facilities (that is, 
access gate, fencing, parking areas, and access roads) to be constructed would not be considered 
significant impacts. 

3.2.7 Air Quality 
Air quality impacts from both construction and site operation were considered. Air quality impacts 
would be limited to temporary impacts during construction activities, and no significant long-term 
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THE RED HILL ALTERNATIVE LOCATION STUDY, RED HILL, DFSP PEARL HARBOR, HI 

impacts are anticipated from construction of the new facility. The existing permit requirements at the 
existing facility would apply to the new facility. 

3.2.8 Noise and Vibration 
Noise (defined as unwanted sound that is undesirable because it interferes with communication, is 
intense enough to damage hearing, or is otherwise annoying) was considered. A temporary increase in 
noise levels during construction is anticipated. Impacts would not be significant, but because of the 
proximity to the residential subdivision (the site is located just outside of the southern boundary), 
consideration will be needed to mitigate any potential impacts. Blasting activities are not anticipated; 
however, if required, would need to consider the level of ground vibration created and methods to 
mitigate potential impacts to the existing Red Hill Facility and nearby properties and residents. 

3.2.9 Geological Resources 
Impacts to surface topography and subsurface geological materials and features were evaluated based 
on the available information. Site-specific data on soil types and stability would be needed to determine 
the specific depth and area that would be suitable for installation of the new tanks. Various construction 
activities, including blasting, could potentially create subsurface fractures that could tap into existing 
fractures and create preferential pathways. All impacts would need to be considered and methods to 
mitigate potential impacts developed. However, no significant impacts to geologic resources are 
currently anticipated. 

3.2.10 Hazardous Waste and Materials 
Any hazardous waste or materials that were known to or may potentially exist at the site were 
considered, as were any existing facilities that could be a source of hazardous waste or materials. Based 
on preliminary research, there are no known release or sites of concern within the site boundary and 
there are no indications the site was developed or used for commercial or industrial purposes. 

Confirmed releases have been reported at the Red Hill Storage Facility, which is the location of existing 
nature and extent investigations associated with petroleum contamination for the existing Red Hill 
Facility. The Red Hill Administrative Order on Consent (AOC) Statement of Work (SOW) Section 6, 
Investigation and Remediation of Releases, is determining the feasibility of alternatives for investigating 
and remediating releases from the Facility; AOC SOW Section 7, Groundwater Protection and Evaluation, 
is monitoring and characterizing the flow of groundwater around the Facility. 

For purposes of this preliminary evaluation and cost estimating, it was assumed that a total of 20 feet of 
soil at the Red Hill Facility is petroleum-impacted and would require disposal. Section 3.4 provides 
further detail regarding probable conceptual environmental mitigation construction at the Red Hill 
Facility. 

3.2.11 Ecosystems and Biological Resources 
Biological resources, including native or naturalized plants and animals and the habitats in which they 
occur, were evaluated. Based on a meeting with NAVFAC on October 10, 2017, significant biological 
resources were identified within the site. No additional information is available. Therefore, there is a 
potential for significant impacts to biological resources within the site. 
Consultation with the U.S. Fish and Wildlife Service (USFWS) under Section 7 of the Endangered Species 
Act (ESA) would be required to determine whether the construction of the site would have any effect on 
any threatened, endangered, or protected species. A biological study, including a field survey, will most 
likely be needed to confirm the presence or absence of such species. 

3.2.12 Water Resources 
Surface water, groundwater, and any wetland or waters of the U.S. were considered. The site is located 
between two streams, one of which is located along the property boundary to the north. Consideration 
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would be needed to avoid any potential impacts to these streams. Aquifers underlying the site are 
considered a drinking waters source. Leak mitigation, leak detection, and groundwater monitoring 
program would be required. 

3.2.13 Archaeological, Cultural and Historic Resources 

Based on a meeting with NAVFAC on October 10, 2017, significant historical and cultural resources were 
identified within the site. No additional information is available. Therefore, there is a potential for 
significant impacts to archaeological, cultural and historical resources within the site. 

Consultation with the State Historic Preservation Division (SHPD) will be required to assess the need for 
any specific studies to be conducted at the site. Determination on the specific impacts on historic 
properties and the need for any further archaeological work or monitoring will need to be obtained 
from SHPD before construction. In addition, because the proposed construction needs to comply with 
HRS 343, a cultural impact assessment will be needed to assess whether construction of the site would 
have any cultural resources within the affected area. In addition, under the National Historic 
Preservation Act (NHPA) Section 106, consultation process with Native Hawaiian Organizations will need 
to be completed. 

3.2.14 Natural Hazards 
Flood zone designations and existing risks of natural hazards, including earthquakes, tsunamis, and sea 
level rise at the site, were considered. Oahu is designated a Seismic Zone 2A, indicating a location that 
has a low potential for ground motion created by seismic activity. With design that conforms to 
specifications and recommendations for seismic design, no significant impacts relative to seismic activity 
are anticipated. There are no areas within the site area that are known to be significantly prone to any 
other natural hazards. 

3.2.15 Secondary and Cumulative Effects 

Cumulative impacts are defined as impacts on environmental resources that result from incremental 
impacts of a proposed activity that, when combined with other past, present, and reasonably 
foreseeable future projects in an affected area, may collectively cause more substantial adverse 
impacts. There are no known other projects with overlapping schedules that are expected to 
cumulatively increase temporary impacts associated with construction activities. 

3.3 Environmental Permitting Requirements 
A preliminary evaluation of potential environmental permits and consultation with resource agencies 
required for the construction of the site was conducted. Attachment 2 includes the full list of permits 
and consultation requirements considered. The following is a summary of the permits and approvals 
required as identified with the available information: 

• Section 106, NHPA 

• HRS 6E (Hawaii Historic Preservation) 

• Section 7, ESA 

• Coastal Zone Management Federal Consistency Determination 

• National Pollutant Discharge Elimination System permit 

• Construction noise permit/variance 

• County permits for construction activities 

• Air quality permit(s) 
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3.4 Cost Considerations 
Probable conceptual environmental mitigation construction costs to excavate and remove up to 20 feet 
of soil at the Red Hill Facility associated with the closure of the existing tanks was prepared (Attachment 
3). The cost estimate assuming contaminated soil would be excavated and removed and used to fill the 
existing tanks that will be abandoned is included in Section 3.4.1. 

3.4.1 Cost Assumptions 
The cost estimates for the selected scenario were based on the following assumptions: 

• Excavation: 

– Footprint of area requiring excavation within the Red Hill Facility is 3,000 feet by 500 feet. 

– A 7000-linear-feet road is needed to access the site. 

– In-place soil sampling will delineate existing contamination. 

– Twenty (20) feet of contaminated soil across the footprint is to be excavated. 

• Excavate and Stockpile for Use as Tank Fill Scenario: 

– Excavate contaminated soil and haul to stockpile. 

– Stockpiled material will be used to fill tanks at the existing Red Hill Facility. 

3.4.2 Estimated Costs 
The following table presents a summary of the estimated costs under the scenario considered. 

TABLE 3.1. Summary of Costs – Excavation and Use for Tank Fill Scenario 
Red Hill Site Remediation 

Low Range (-30%) Estimated Cost a High Range (+50%) 

a See Attachment 3, Appendix 1 for cost estimate details 

4.0 Conclusions 
Based on the available information and the preliminary evaluation documented in this technical 
memorandum, the proposed move from the existing Red Hill Facility to the site is expected to result in 
potential impacts to traffic and roadways, biological, archaeological, and cultural resources identified at 
the site and would need to be assessed during the specific design and planning phase of the proposed 
relocation. Aquifers underlying the site are considered a drinking waters source. Therefore, leak 
mitigation, leak detection, and groundwater monitoring program would be required. Given the site’s 
proximity to an adjoining location of existing nature and extent investigations associated with petroleum 
contamination for the existing Red Hill Facility, information from the investigations would warrant 
further evaluation regarding potential existence of hazardous waste and materials within the site. 
Secondary and cumulative effects associated with potential traffic and roadway impacts because of 
construction may also be a potential significant impact.  Consultation with the appropriate regulatory 
agencies would be required. Compensatory mitigation measures would be required if, following 
consultation with the regulatory agencies, it is determined the proposed move would result in 
significant impacts to the identified biological, archaeological, cultural, and groundwater resources in 
the area. 

PR1117171506HNL 6 



  

  

  

 
 

 

PRELIMINARY ASSESSMENT OF POTENTIAL ENVIRONMENTAL PLANNING AND HAZARDOUS WASTE LIABILITY CONSIDERATIONS IN SUPPORT OF 
THE RED HILL ALTERNATIVE LOCATION STUDY, RED HILL, DFSP PEARL HARBOR, HI 

List of Attachments 
1  Potential Environmental Impacts Analysis  

2  Permitting Requirements  

3  Basis of Estimate  and Rough Order  of  Magnitude Estimate  

PR1117171506HNL 7 





 

 

 

 

 

Attachment 1 
Potential Environmental Impacts 

Analysis 





 
 

 

 

 
 

  
 

 

     

 
   

   
    

 

  

   

  

  

  

   

  

     
    

  
  

    
 

 

  
    

  

 

    
    

     

Environmental 
Resource 

Significant Environmental 
Impact? 

Comments 
Likely Not 

Likely 
Unknown 

Land Use         X Existing Land Use 

The alternative site is located on federal land and currently vacant. No building displacements or relocations would be 
required, and no significant impacts to the existing land use in the area is anticipated. Because of the use of federal land, 
National Environmental Policy Act (NEPA) compliant documentation (i.e., an Environmental Assessment [EA] or Environmental 
Impact Statement [EIS]) will be required. 

Existing Land Use Designations 

The following table presents a summary of the existing land use designations for the four land parcels involved: 

Tax Map Key (TMK) State Land Use Designation Zoning Designation 

1-1-012:003 Urban F-1 (Military and Federal Preservation) 

1-1-012:004 Urban F-1 (Military and Federal Preservation) 

9-9-010:001 Urban F-1 (Military and Federal Preservation) 

9-9-010:006 Conservation (General) F-1(Military and Federal Preservation) 

Land Use Permits - Conservation District Use Permit 

The northernmost land parcel (TMK: 9-9-010:006) is classified as Conservation District, General Subzone by the State Land Use 
Commission, where any activities within require a Conservation District Use Permit (CDUP) pursuant to Hawaii Administrative 
Rules (HAR) Chapter 13-5. However, activities on federal lands in the Conservation District do not require a CDUP. The project 
will be on federal lands and a CDUP would not be required. If the project extends to non-federal lands in the Conservation 
District, a CDUP would likely be needed and require further analysis and assessment as part of the State of Hawaii 
Environmental Review Process. 

Coastal Zone Management (CZM) compliance 

No significant impacts on coastal resources or the use of coastal resources are anticipated; however, a federal consistency 
determination under the Coastal Zone Management Act would be required. The proposed activity is subject to consistency 
with the CZM program objectives and policies. 

Others 

There are no other specially designated or protected lands identified within the proposed alternative site. 
Based on the findings of potential significant impacts to biological, archaeological, and cultural resources, these are indicative 
of potential conflicts with the existing land use designations of the site. 
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Environmental 

Significant Environmental 
Impact? 

Comments Resource Likely Not 
Likely 

Unknown 

Socioeconomics X Population and Demographic Factors 

As the alternative site would be located within a vacant/unoccupied area, no significant changes to the current population 
distribution is anticipated. No long-term impacts to the local housing or demographics are anticipated. 
Environmental Justice 

There is no potential for any minority, elderly, handicapped, low-income, transit dependent, or other specific interest group 
to be disproportionately affected by construction of the alternative site. 
Economic Activity 

Temporary construction-related employment opportunities generated by relocation to the alternative site are anticipated. No 
significant long-term economic impacts are anticipated, assuming that the alternative site would not require significant 
changes to the operational and maintenance efforts required for the current site. 

Parks and 
Recreational Facilities 

X There are currently no existing public or recreational facilities within the alternative site location. Nearby public recreational 
facilities include Moanalua Valley Neighborhood Park, Moanalua Golf Club, Halawa District Park. No impacts to these facilities 
are anticipated. The closest hiking trail is Kamananui Valley Road located approximately 0.5 mile upslope to the east of the 
alternative site. Access to this hiking trail would not be impacted by construction activities or operation of the alternative site. 

Public Utilities and 
Services 

X Coordination with utility companies will be needed to check for any existing utilities within the area and to coordinate any 
relocation if required. Specifically, the following information will be needed before construction: 

• Any known utilities within the alternative site boundary that may need to be relocated or avoided. 
• Any special considerations regarding utilities - hazardous or environmentally sensitive situations, time restrictions 

on interruption of service, security sensitive utilities, the effect of changing grade above or below a utility, the time 
or process needed to redesign and relocate utilities, if known, and similar. 

No significant impacts to public services including police and fire protection, water and solid waste service, and sanitary sewer 
and wastewater treatment are anticipated since the relocation of the existing facility to the alternative site would not result in 
significant increase in demand for any public services. 

Traffic and Roadways X Based on information from Brockenbrough, the anticipated period of construction would be for approximately 10 years. 
During the period of construction, an increase in local traffic would likely occur as a result of personnel moving to and from 
the construction site and the transportation of equipment and materials. It is likely that the upgrading of existing roadways to 
accommodate this activity would be required. In addition, the alternative site will require construction of permanent new 
roadways for access. Therefore, it is anticipated that there is a potential for significant impacts to traffic and roadways 
associated with the construction of the site. 

Visual and Aesthetic 
Conditions 

X General 

Temporary visual impacts associated with equipment and ground disturbance during construction activities are anticipated. 
While surface facilities (i.e., access gate, fencing, parking areas, access roads) would be maintained long-term, they would not 
be considered significant impacts. In addition, the remainder of the facility would be constructed underground and not visible. 
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Environmental 
Resource 

Significant Environmental 
Impact? 

Comments 
Likely Not 

Likely 
Unknown 

Scenic Resources identified by Community Development Plans 

The City and County of Honolulu Primary Urban Center Development Plan (2004) identifies the Koolau and Waianae Mountain 
Ranges and their foothills (notably Red Hill and Puu Ualakaa, or Round Top) as a significant panoramic view. As noted, the 
surface features at the alternative site would be minimal; therefore, impacts to the existing visual aesthetic conditions within 
the area should not be significantly altered. 
Other Scenic Resources 

The alternative site is not located on a designated state or federal scenic route and would not constitute a significant visual 
change from the state Freeways. 

Air Quality X As reported in the State of Hawaii Annual Summary 2015 Air Quality Data prepared by State of Hawaii Department of Health 
(HDOH), the state is in attainment of all federal and state air quality standards. 
Temporary impacts from fugitive dust emissions from vehicular movement and soil excavation and exhaust emissions from 
onsite construction equipment would occur. Blasting of underground cavities within which to install the new tanks would 
produce toxic and nontoxic gases depending on the types of explosive materials to be used. Air monitoring would be required 
during construction. 
No long-term impacts are anticipated. Operation of the new facility would require compliance with HAR 11-60.1 air permitting 
requirements, which should not differ from the existing permit requirements at the existing facility. 

Noise and Vibration        X Temporary increase in noise levels during construction is anticipated due to the use of construction equipment and vehicles. 
Because of the proximity to the residential subdivision (located just outside of the southern boundary), consideration will be 
needed to mitigate any potential impacts. Noise permit/noise variance will be required if noise levels exceeding permissible 
limits/outside of permitted hours are anticipated during construction activities. No excessive noise due to operation of the 
new facility at the alternative site is anticipated. 
Blasting activities to install the new tanks are not anticipated. However, if required, proper planning based on site conditions 
(e.g., topography, geology, soil water content), blast vibration monitoring, and implementation of blast vibration limits would 
be required to minimize impacts to the existing Red Hill Facility and nearby properties and residents.  

Geological Resources X The new tanks would be installed underground and ground surface would be restored to pre-construction elevations after the 
tanks have been installed; therefore, no significant changes to the existing surface topography of the area is anticipated. 
Specific site geological data (e.g., soil stability, characteristics, and similar), in addition to those already considered, may need 
to be collected before construction to check for any conditions that may affect construction methods to be used and specific 
location and positioning of the new tanks. 
Various construction activities to construct cavities within which to install the new tanks, including blasting, could potentially 
create subsurface fractures that could tap into existing fractures and create preferential pathways to the underlying aquifer. 
All impacts would need to be considered and methods to mitigate potential impacts developed. However, no significant 
impacts to geologic resources are currently anticipated. 

3 



 
 

 

 
 

  
 

 

  
      

   
     

   
   

   
   
 

 
 

    

   
   

 
  

  
  

     

 

   
  

 

    
  

 
  

     

        
    

    
     

 

 
   

Environmental 

Significant Environmental 
Impact? 

Comments Resource Likely Not 
Likely 

Unknown 

Hazardous Waste and X Based on a search of federal and state databases as commissioned through a November 2017 EDR computerized 
Materials environmental report, there are no properties within the alternative site boundary that would have an impact on its 

environmental condition. Confirmed releases have been reported at the Red Hill Storage Facility, which is the location of 
existing nature and extent investigations associated with petroleum contamination for the existing Red Hill Facility. The Red 
Hill Administrative Order on Consent (AOC) Statement of Work (SOW) Section 6, Investigation and Remediation of Releases, 
is determining the feasibility of alternatives for investigating and remediating releases from the Facility and AOC SOW 
Section 7, Groundwater Protection and Evaluation, is monitoring and characterizing the flow of groundwater around the 
Facility. 

Ecosystems / X Based on the U.S. Fish and Wildlife Service (USFWS) Environmental Conservation Online System (ECOS) 
Biological Resources (http://ecos.fws.gov/crithab/) database, there are no known designated critical habitat for any threatened or endangered 

species within the area of the proposed alternative site. However, based on a meeting with NAVFAC on October 10, 2017, 
significant biological resources were identified within the alternative site. No additional information is available. Therefore, 
there is a potential for significant impacts to biological resources within the site. 
Consultation with USFWS under Section 7 of the Endangered Species Act (ESA) would be required to determine whether the 
construction of the alternative site would have any effect on any threatened, endangered, or protected species. A biological 
study, including a field survey, will most likely be needed to confirm the presence/absence of such species. 

Water Resources X Surface Water 

The proposed alternative site is located between Moanalua Stream and South Halawa Stream. Both streams are listed as 
impaired waterways (http://health.hawaii.gov/cwb/clean-water-branch-home-page/integrated-report-and-total-maximum-
daily-loads/) requiring development of a water pollution reduction plan that establishes total maximum daily loads. As mostly 
an underground facility, no impacts to these streams would occur. 

Groundwater 

The alternative site is located on the boundary between the Moanalua Aquifer and the Waimalu Aquifer system, which are 
both classified as basal, unconfined, flank-type, and currently used as a drinking water source. The aquifers are considered 
fresh, with less than 250 milligrams per liter of chloride, and are considered irreplaceable resources with a high vulnerability 
to contamination. In addition, the alternative site is located above the Underground Injection Control line, which indicates 
that the underlying aquifers are considered a drinking water source. 

A number of supply wells are present in the vicinity including the Navy Red Hill Shaft (2254-01) and Board of Water Supply 
(BWS) Halawa Shaft (2354-01), which are both located within approximately 1 mile of the alternative site location. Based on 
previous fuel releases from the existing Red Hill Facility tanks, a leak detection and groundwater monitoring program will 
likely be required to avoid potential impacts to groundwater underlying the alternative site. 

Wetlands/Waters of the US 

The National Wetlands Inventory identifies two linear features in the project area consisting of South Halawa Stream 
(“freshwater forested/shrub water”) and Moanalua Stream (“riverine”). South Halawa Stream runs along the boundary of the 
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Environmental 

Significant Environmental 
Impact? 

Comments Resource Likely Not 
Likely 

Unknown 

northern most land parcel within the alternative site area. If construction areas are proposed close to the stream, a 
delineation of Waters of the U.S. may be required and confirmation of jurisdictional status with the USACE Honolulu District 
may be required. 

Archaeological, X Based on a meeting with NAVFAC on October 10, 2017, significant historical and cultural resources were identified within the 
Cultural and Historic alternative site. No additional information is available. Therefore, there is a potential for significant impacts to archaeological, 
Resources       cultural and historical resources within the site. 

Consultation with the State Historic Preservation Division (SHPD) will be required to assess the need for any specific studies to 
be conducted at the alternative site. Determination on whether there would be any impacts on historic properties and the 
need for any further archaeological work or monitoring will need to be obtained from SHPD before construction. In addition, 
under the National Historic Preservation Act (NHPA) Section 106, consultation process with Native Hawaiian Organizations will 
need to be completed. 

Natural Hazards X Flood Zone Designation 

According to Federal Emergency Management Agency (FEMA) records, the alternative site is located within Zone X and Zone 
D. Zone X designates areas outside of the 0.2% annual chance floodplain. Zone D designates areas where there are possible 
but undetermined flood hazards. FEMA-regulated floodways and floodplains must be kept free of encroachment and 
obstruction so that the 100-year flood can be carried without substantial increases in flood heights. The proposed facility at 
the alternative site would be mostly underground; as such, no rise in the 100-year water surface elevations is anticipated. 
Seismic Activity 

Oahu is designated as Seismic Zone 2A, indicating a location that has a low potential for ground motion created by seismic 
activity. The proposed facility would be designed to conform to specifications and recommendations for seismic design. 
Therefore, no significant impacts relative to seismic activity are anticipated with the construction of the proposed facility. 

Tsunami Hazards 

The alternative site is not located within the tsunami evacuation zone. No potential issues are anticipated. 
Sea Level Rise 

Given the distance from the shoreline and as an underground facility, the proposed facility is not considered to be vulnerable 
to the effects of sea level rise. 

Secondary and 
Cumulative Effects             

X The relocation of the Red Hill tanks would not change the capacity of the existing tanks or facility and would not result in any 
secondary effects such as population change, land development, or any effects on existing public facilities or services. 
While there are no known other projects with overlapping schedules that are expected to cumulatively increase temporary 
impacts associated with construction activities, the anticipated period of construction would be for approximately 10 years. 
During the period of construction, an increase in local traffic would likely occur as a result of personnel moving to and from 
the construction site and the transportation of equipment and materials. It is likely that the upgrading of existing roadways to 
accommodate this activity would be required. In addition, the alternative site will require construction of permanent new 
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roadways for access. Therefore, potential significant secondary impacts related to traffic and roadway are anticipated with 
the construction of the alternative site. 
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Permits/Authorizations 

YES NO UNK COMMENTS 

Are any of the following permits required or 
potentially required? 

Permits are required from federal, 
state, and City & County of Honolulu 
agencies as noted below. 

 Stream Channel Alteration Permit No work within the stream bed or 
banks is involved. 

 Clean Water Act (CWA) Section 404 Permit No discharge of dredged or fill into 
the waters of the U.S. is anticipated. 

 CWA Section 401 (Water Quality Certification 
[WQC]) 

No federal permits or approvals is 
required for which proposed 
construction or operation may 
result in discharges to state waters. 

 Safe Drinking Water Act Section 1424 (e) Sole 
Source Aquifer (SSA) Protection Program 

Proposed project occurs over a U.S. 
Environmental Protection Agency 
(EPA)‐designated SSA; however, 
direct federal actions (i.e., funded 
solely with federal funds), are 
excluded from EPA review. This 
project is assumed to be a direct 
federal action. 

 Section 10 Permit (Rivers and Harbors Act) No work that would impact 
navigable waters of the U.S. is 
proposed. 

 Section 106 (National Historic Preservation) As a federal undertaking, 
consultation with State Historic 
Preservation Division (SHPD) and 
Native Hawaiian Organizations 
(NHOs) will be required. 

 Hawaii Revised Statutes (HRS) 6E (Hawaii Historic 
Preservation) 

SHPD concurrence required if 
triggered by the need for 
discretionary State/County permit; 
historic review process would be 
conducted concurrently with 
Section 106 consultation. 

 Section 7 (Endangered Species Act) Consultation with the U.S. Fish and 
Wildlife Service required. 

 HRS 195D (Hawaii Conservation) A biological study may be required 
to confirm presence of any 
threatened or endangered wildlife 
or land plants. 

 Conservation District Use Permit Permit not required for activities on 
federal lands. 

 Coastal Zone Management Federal Consistency 
Determination 

Review and concurrence provided 
by the Hawaii State Office of 
Planning 
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YES NO UNK COMMENTS 

http://planning.hawaii.gov/czm/ 

 Federal Emergency Management Agency No impacts to existing flood zones. 

 National Pollutant Discharge Elimination System 
(NPDES) Permit 

Clearing, grading, and excavating 
activities that disturb an area of 
1 acre or more will be involved. 

Proposed activities may be covered 
under NPDES General Permit 
authorizing discharges of storm 
water associated with construction 
activities. 

 Construction Noise Permit/Variance Assumed to be required. To be 
verified during project design 
development 

http://health.hawaii.gov/irhb/noisef 
orms/ 

 County permits (demolition, grading) To be determined during project 
design development 

 Staging Area considerations Staging areas to be identified during 
design development; will need to be 
included in environmental analysis 
and local permits. Staging is likely 
to occur on federal lands. 

 Disposal/Waste Area considerations Demolition debris will require 
disposal at approved landfill. 
Disposal of any excavated material 
and water from dewatering 
activities will also require approval. 

 Material Source considerations To be determined during project 
design development. 

 Asphalt or Concrete batch plant considerations To be determined during project 
design development. Assumed not 
to be required. 

 Utility line or buried pipe considerations Avoidance or relocation of existing 
utilities as required. To be 
determined during design 
development. 

 Dewatering permit considerations To be verified during project design 
development. 

 Water rights or appropriation approval 
considerations 

No in‐water work will be involved. 

 Local, County, or State Air Quality Permit Operation of new facility will 
require compliance with Hawaii 
Administrative Rules 11‐60.1, Air 
Pollution Control. 
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YES NO UNK COMMENTS 

If a concrete batch plan is required, 
an air pollution permit would also 
be required. 

 County Road Access or Encroachment Permit County road access will not be 
needed during construction. 

If use of County roads for 
transportation of heavy or oversized 
equipment/material is required, 
permit(s) may be required. 

 State Highway Access or Encroachment Permit. State highway access will not be 
needed during construction. 

If use of State roads for 
transportation of heavy or oversized 
equipment/material are required, 
permit(s) may be required. 
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Red Hill Site G Remediation, Oahu, Hawaii 
Basis of Estimate 
TABLE 0.1 
Estimate Information 
Red Hill Site G Remediation 

Estimate Classification Class 4 

Requested By John Padre/HNL 

Estimated By Greg Mah-Hing/BAO 

Estimator Phone 510-587-7618 

Estimate Date November 20, 2017 

1. Purpose of Estimate 
The purpose of this estimate of construction cost is to establish an engineer’s opinion of probable construction 
cost at the conceptual level of project development. 

2. General Project Description 
The objective of this estimate is to support a study on the environmental cost to replace the existing fuel tanks 
at the Red Hill facility with a new facility at Site G. 

This cost estimate presents costs associated with an excavate and remove contaminated soil, and use that soil to 
fill the existing tanks that will be abandoned scenario. The scenario is described in Section 4 of this document. 

3. Overall Costs 
Table 3.1 presents a summary breakdown of the selected scenario. The cost presented are strictly those 
associated with construction of the project. 

TABLE 3.1. Summary of Costs – Excavation and Use for Tank Fill Scenario 

Red Hill Site G Remediation 

Low Range (-30%) Estimated Costs a High Range (+50%) 

a See appendix for cost estimate details 

This cost estimate has been prepared for guidance in project evaluation and implementation from the 
information available at the time of the estimate. The final costs of the project will depend on final design, 
actual labor and material costs, competitive market conditions, final project costs, implementation schedule, 
and other variable factors. As a result, the final project costs will vary from the estimate presented here. 

1 

COPYRIGHT 2017 BY CH2M HILL, INC. • COMPANY CONFIDENTIAL 



   
 

 
 

     

      
  

  
   

   

  

    

    

   

      

      

     

   

  
    

  

  
  

    

  

  

 

  
      

  
       

        
           

 

  
     

        

RED HILL SITE G REMEDIATION, OAHU, HAWAII 
BASIS OF ESTIMATE 

Because of this, project feasibility and funding needs must be carefully reviewed before making specific financial 
decisions to help ensure proper project evaluation and adequate funding. 

4. Scope of Work 
These following tasks are required for either or both scenarios.  Under either scenario, the work includes the 
excavation and removal of contaminated soil. 

• Excavation 

– Footprint of existing facility is 3,000 feet by 500 feet. 

– A 7,000-linear-foot road is needed to access the site. 

– In-place soil sampling will delineate contamination. 

– Twenty (20) feet of contaminated soil across the footprint is to be excavated. 

• Excavate and Stockpile for Use as Tank Fill Scenario 

– Excavate contaminated soil and haul to stockpile. 

– Use stockpiled material to fill tanks. 

5. Indirect Costs 
The indirect costs in Table 5.1 are based on percentages recommended by the U.S. Environmental Protection 
Agency for preliminary project costs. 

Table 5.1. Indirect Costs 
Red Hill Site G Remediation 

Project Activity Percentage of Remedial Activities Subtotal 

Project Management 5.00% 

Construction Management 5.00% 

6. Escalation Rate 
This estimate includes escalation for 10 years at 3%, or 34.4%. 

7. Estimate Classification 
This cost estimate, as prepared, is considered a Class 4 (Concept Study or Feasibility) estimate as defined by the 
AACE Cost Estimate Classification System.  It is considered accurate to +50% to -30%, based on a 1% to 15% level 
of project definition. A Class 4 Estimate is being used because of the conceptual nature of information that has 
been provided. 

8. Estimate Methodology 
Parts of this cost estimate are considered a bottom-rolled-up-type estimate with cost items and breakdown of 
labor, materials, and equipment. Budgetary quotations and allowances have been obtained for numerous items.  
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RED HILL SITE G REMEDIATION, OAHU, HAWAII 
BASIS OF ESTIMATE 

The estimate also includes some allowance costs that are based on dollars per square feet (SF), cubic yard (CY), 
or crew hours for certain components of the estimate. 

9. Cost Resources 
The following is a list of the various cost resources used in the development of this cost estimate: 

• R.S. Means, as published in the 2015 Facilities Construction Cost Data Library 

• Material supplier historical pricing 

• CH2M HILL historical data 

• Estimator judgement 

10. Labor Costs 
The estimate has been adjusted for local area labor rates, based upon prevailing wages for work on Oahu. 

11. Taxes 
This estimate includes Hawaii GET at 4.71%. 

12. Major Assumptions 
The estimate is based on the assumption the work will be done on a competitive bid basis and the contractor 
will have a reasonable amount of time to complete the work.  All contractors are equal, with a reasonable 
project schedule with no overtime, constructed as under a single contract, and no liquidated damages. 

General assumptions are as follows: 

• The site is unimproved, and there are no facilities to decommission or demolish. 

• It is assumed the work will be phased in a manner to prevent as much disruption to nearby 
communities. 

13. Allowances 
The estimate includes the following allowance for known work that is not sufficiently detailed at this time: 

• Allowance for permits - 

14. Excluded Costs 
The cost estimate excludes the following costs: 

• Nonconstruction or soft costs for design, services during construction, land, and legal and 
owner/neighbor administration costs are excluded. 

• Hard rock excavation and blasting is excluded. 

• Filling of tanks with excavated materials is excluded. 

• No allowance is included for shutdowns or restricted work delays. 

• No costs for temporary security have been included in this estimate. 
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RED HILL SITE G REMEDIATION, OAHU, HAWAII 
BASIS OF ESTIMATE 

• No salvage value has been included for any materials removed from the site. 

15. Reference Documents 
The following documents were used to prepare this cost estimate: 

• Google Earth Image – Pearl Harbor 4 Oct 2017 

• 890458 – Typical Red Hill Tank Elevation.pdf 

• 294325_2 Schematic Piping Diagram.pdf 
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Red Hill Site - Use Soil for Tank Backfill Scenario 
Red Hill Site Remediation 

COST ESTIMATE SUMMARY 

Site: Red Hill Site 

Location: Red Hill Site 
Phase: Earthwork prior to construction 
Base Year: 2017 
Date: 11/20/2017 

Description: This scenario includes work at the existing Red Hill site, removal of contaminated soil and groundwater. Based on available information, 
contamination at the site extends to 20 ft bgs. Contaminated soil would be removed to approx. 20 ft bgs. Contaminated soil will be used as tank fill. 

CAPITAL COSTS 

DESCRIPTION QTY 
UNIT 

UNIT COST TOTAL NOTES 

Building and Aboveground Structures Demo 
-

SUBTOTAL 

Soil Excavation and Disposal 
Work Plan 1 
Survey 20 
Permitting 1 
Procurement 1 

DPS Soil Sampling 10 

Soil Testing 1,300 

Preconstruction Submittal 1 
Mobilization/Site Setup 1 
Clear and Grub non-improved Area 34 
Grading for Access Road 18,670 
Gravel for Road 4,170 
Stormwater controls 40,000 
Soil Excavation, contaminated 20 ft 650,000 
Soil Excavation, remainder of overburden 80 ft -
Blasting for tanks and tunnels -
Excavate blasted material -
Stockpile Management 650,000 
Trans and Disposal of Waste as Tank fill 650,000 

Trans and Disposal of Non-Hazardous Waste -

Trans and Disposal of Haz Waste -
Dewatering 11,220,000 
Dewatering sampling 60 

Backfill/Compaction with imported soil -

Demobilization 1 

SUBTOTAL 

Tank and Tunnel Fill 

SUBTOTAL 

SUBTOTAL, Remedial Activities 

TBD $0 $0 
$0 Not Included 

EA Cost based on CH2M experience 
DY Cost based on CH2M experience 
LS Cost based on CH2M experience 
LS Cost based on CH2M experience 

16 days of DPS drilling to collect multi-increment samples (16DUs, 1 DU per day) forDY 
waste characterization and disposal volume optimization. 
Assumed samples for the following analyses: TPH, VOCs, PAH, metals, TCLP metalsEA for top 20 feet 

LS Cost based on previous Petroleum Contaminated Soil Excavation and Disposal project 
LS Cost based on previous Petroleum Contaminated Soil Excavation and Disposal project 
AC CH2M estimate 
SY Rough grade, 7000 lf x 24 ft wide road 
CY Cost based on previous projects on Oahu 
LF CH2M estimate 
CY Cost based on previous Petroleum Contaminated Soil Excavation and Disposal project 
CY CH2M estimate 
CY CH2M estimate 
CY CH2M estimate 
CY Includes haul to stockpile for use in filling tanks 
TN Ixcludes cy that goes to fill tanks 

Cost based on previous Petroleum Contaminated Soil Excavation and DisposalTON 
project; 1.5 tons/cy, PVT Landfill 

TON CH2M estimate 
GAL CH2M estimate. Includes dewatering and T&D 
EA CH2M estimate 

Cost based on previous Petroleum Contaminated Soil Excavation and DisposalCY project. Assumed 1.3 fluff factor. 
LS Cost based on previous Petroleum Contaminated Soil Excavation and Disposal project 

Not Included 

12/22/2017 FINAL 
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Red Hill Site - Use Soil for Tank Backfill Scenario COST ESTIMATE SUMMARY 
Red Hill Site Remediation 

Site: Red Hill Site Description: This scenario includes work at the existing Red Hill site, removal of contaminated soil and groundwater. Based on available information, 
contamination at the site extends to 20 ft bgs. Contaminated soil would be removed to approx. 20 ft bgs. Contaminated soil will be used as tank fill. 

Location: Red Hill Site 
Phase: Earthwork prior to construction 
Base Year: 2017 
Date: 11/20/2017 

Undefined Scope and Market Allowance 25% 10% Scope + 15% Bid 
SUBTOTAL 

Project management 5% USEPA 2000, >$10M 
Remedial design 0% N/A 
Construction Management 5% USEPA 2000, >$10M 

SUBTOTAL 

Escalation, 10 years 34.40% 
Hawaii GET 4.71% State of Hawaii - Gross Excise Tax (Gross Receipts Tax). 

SUBTOTAL 

TOTAL CAPITAL COST 

TOTAL PRESENT VALUE FOR SCENARIO 2 

SOURCE INFORMATION 

1. United States Environmental Protection Agency. July 2000. A Guide to Preparing and Documenting Cost Estimates
 During the Feasibility Study. EPA 540-R-00-002. (USEPA, 2000). 

2a. R.S. Means Company. 2004. Environmental Remediation Cost Data - Unit Price, 10th Edition. R.S. Means Company and Talisman Partners, Ltd.  Kingston, MA, 
(Includes Labor, equipment, and materials). 
2b. R.S. Means Company. 2017. 32nd Edition. 
2c. ECHOS (Environmental Cost Handling Options and Solutions). 2006. 12th Edition. 
3. Historical CH2M project cost information 
4. Calculations using Historical CH2M project cost information (separate worksheet) 
5. The information in this cost estimate is based on the best available information regarding the anticipated scope of the remedial action alternatives. 
Changes in the cost elements are likely to occur as a result of new information and data collected during the engineering design of the remedial action alternatives. 
These are order-of-magnitude cost estimates that are expected to be within -30% to +50% of the actual project costs. 
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