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I. OVERVIEW

The Port of Neah Bay is owned and operated by the Makah Tribe, a federally recognized Tribal 
nation. The port hosts several vessels that constitute the front line of oil spill and vessel traffic 
safety prevention and response assets for the western extent of the Strait of Juan de Fuca and 
the Pacific Ocean within 100 miles of Neah Bay. 

The Makah Tribe (the Applicant) is requesting a $22 million PIDP FY22 grant for the construction 
of a new oil spill response vessel dock (the Project) at Port of Neah Bay (the Port). Construction 
of the project will enhance the ability of the Makah, and the independent commercial assets 
stationed in Neah Bay, to prevent and respond to oil spills and other possible accidents in their 
region. 

Figure 1. Location of Port of Neah Bay 

The project will construct an extension on the Tribe’s new commercial fishing dock to 
accommodate the oil spill response vessels (ERTV). These response vessels are currently moored 
at a tribal marina dock that is not designed for ships of that size and was intended as a temporary 
solution until an appropriate facility can be constructed. 

The project will allow for faster response, add additional moorage capacity and provide a 
permanent moorage solution for the oil spill assets already located in Neah Bay. Currently, ERTV 
equipment stationed at Neah Bay can handle  small or medium sized spills up to a maximum of 
100,000 gallons.  The existing dock conditions limits larger response vessels’ ability to enter the 
Neah Bay harbor and reach the dock due to the water depth because the current dock is not 
constructed to support efficient or safe offloading or storing oil skimmed from a response event.  

Completion of the project will enable the ERTV to handle all sizes of oil spills due to the addition 
of a skimmer vessel(s) that can be located on the new dock. The lack of current response capacity 
increases the risk of environmental  harm from a serious oil spill. Vessels seeking to enter and 
dock in Neah Bay are currently constrained by the depth of the channel, depth of at the current 
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dock, and by the lack of appropriate maritime infrastructure. Currently, the emergency response 
vessels are moored at the Makah Marina within the Port of Neah Bay, which was designed to 
hold much smaller and lighter vessels fishing vessels and pleasure craft versus 110 feet tugs. 

Due to response requirements to be available within 20 minutes to respond to an emergency, 
the vessels are required to be repositioned into deeper water approximately 5 times per month 
because of depth restrictions of the channel and at the dock. The project will eliminate the depth 
restrictions at the dock, enabling the vessels to meet response requirements.  
The movement of the vessels results in unnecessary environmental emissions and operational costs 
for the    ERTV that will be eliminated once this project is constructed and the channel dredging is 
complete. Figure 2 below displays a schematic of the Dock plan.  The extension on the dock will 
include two finger piers. Pier 1 will provide moorage for two tugs and Pier 2 will provide new 
moorage for the skimmer/ oil containment vessels.  The closest skimmer vessels are 
currently moored in Port Angeles which is 55 nautical miles east of Neah Bay or an estimated 8 
hours sailing time.  

Figure 2. New Oil Spill Response Dock Floor Plan in Port of Neah Bay 

Current moorage 
location of the 
ERTV’s 
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A. PROJECT BACKGROUND

For thousands of years, the Makah Tribe has lived in the vicinity of Neah Bay, on the Olympic 
Peninsula of Washington, utilizing ocean resources as their main source of subsistence. What 
once was a whaling nation, today is a commercial fishing and timber community. The Tribe’s 
economy depends heavily on the natural resources available within the Makah reservation 
territory and their marine Usual and Accustomed Treaty Fishing Area. Neah Bay is located in 
Census Track 9400, an Opportunity Zone (Figure 3) and is designated as an Area of Persistent 
Poverty with a poverty rate of at least 20 percent as measured by the 2014–2018 5-year data 
series available from the American Community Survey of the Bureau of the Census. 

This investment will not only benefit the members of Makah Tribe but also    other residents of the 
Olympic Peninsula and coastal British Columbia, the maritime industry in the region, as well as 
the natural environment and wildlife living in the area. 

Figure 3. Opportunity Zones 

The Port of Neah Bay facility is an important asset to the local economy and the construction of 
this dock has been in the in the Port’s plans for many years. The Tribe partnering with USDOT, 
completed the preliminary engineering of the dock through FY 2014 TIGER funds. The funding 
requested in this application will be used to implement the findings of the planning work 
completed with the TIGER funds by constructing the dock. 

Multiple risk assessments and years of research have shown that the volume of vessel traffic in the 
in the Strait of Juan de Fuca (a significant marine cargo route to Ports in Puget Sound and Canadian 
British Columbia) will increase in the coming years, and will correspondingly increase the risk of oil 
spills in the Makah Tribe’s waters. An efficient oil spill response system is needed to prevent future 
disastrous events from affecting the area. Unfortunately, the Tribe experienced damaging events 
cause by spills in 1972, 1988 and 1991. These three spills resulted in more than 3  million gallons 
of oil spilling in the Makah Tribe’s Usual and Accustomed Treaty Fishing Area and on reservation 
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beaches. 

B. EVOLUTION OF OIL SPILL RISK

Over the last few years, there has been an important global downward trend in oil spills from 
vessels. According to International Tanker Owner Pollution Federation (ITOPF) statistics, the 
annual number of seven-ton-plus spill events (222 gallons) has decreased by more than 90% since 
the 1970s.  Recently history has shown slightly over six events occur per year (ITOPF, 2020). This 
reduction can be attributed to stricter safety regulations despite the growing volume of vessel 
traffic and the increase in crude and other tanker- traded products. 

However, a local study, the 2015 Vessel Traffic Risk Assessment (VTRA), showed that as the 
number of vessels transiting this region increases, so does the possibility of a spill occurring; these 
risks  must not be ignored. Of the oil spills of note recorded in 2019, the largest one occurred in 
North    America, resulting from a collision between two vessels (ITOPF, 2020). In May 2019, a 755-
ft tanker collided with two barges pushed by a tug on the Houston Ship Channel, causing a spill 
of over 700 tons (>215,000 gallons). Despite the use of new technology and procedures, this 
shows  that spills still occur and continue to be a risk in areas with high vessel traffic. 

Recognizing that several major port terminal developments in the region had the potential to 
transform vessel    traffic risks, the Washington State Department of Ecology and the United States 
Environmental Protection Agency funded a Vessel Traffic Risk Assessment (VTRA) in 2015 to 
examine risk in the    Strait of Juan de Fuca and Puget Sound. The current BCA has been performed 
based on the findings of this report, as well as other scientific reports on oil spill impacts on the 
regional and global scales. There are currently approximately 11,000 deep draft transits through 
the Strait Juan de Fuca per year, including more than 1,000 oil tankers. Apart from the organic 
growth expected in the area, there are several port expansion projects which suggest a faster 
increase in the number of tankers and big vessels will occur in the near future, including the 
Trans-Mountain pipeline project and the expansion of Delta Port in British Columbia. 

According to the VTRA, the Port of Neah Bay is the main emergency responder for the waterway 
zones designated as “Buoy J” (waters west of the entrance to the strait), “ATBA” (The Area to Be 
Avoided along the Washington Coast) and “WSJF” (the western extent of the Strait Juan de Fuca) 
(Figure 4) (Dorp & Merrick, 2017). Response resources in Port Angeles, located farther east in the 
Strait, would provide support to incidents in those areas and be the initial responders to oil spills 
and emergency events to the east of those zones. 
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Figure 4. Waterway Zones in the Juan de Fuca Strait Area 

The VTRA model considers four categories of spill sizes for which it calculates the probability of 
occurrence: 

Table 1.VTRA Model- Types of Spill Events and Size 

Type of Event Spill Size 
Event 1 Over 660,000 gallons 
Event 2 264,000-660,000 gallons 
Event 3 264 – 264,000 gallons 
Event 4 Less than 264 gallons 

Since the Port of Neah Bay already has equipment to handle small oil spill events, only major spill 
events which exceed 100,000 gallons are considered in the BCA analysis. Events 1 and 2 exceed  the 
size of a spill that could be responded to today, whereas capacity exists to response to spills 
partially but not fully within the Event 3 category. 

The VTRA model indicates the main proposed and underway projects will add a minimum of 1,600 
deep draft vessels to the area (Dorp & Merrick, 2017). Based on this increase, the change
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in probability of at least one accident within a 10-year time period has been determined for the 
different size categories of an oil spill. 

After the different development projects which will add vessels to the area are completed, the 
probability of one accident occurring in 10 years increases by a multiplication factor over the 
probability during 2010, the year chosen as the base case (Dorp & Merrick, 2017). Results for the 
multiplication factors in waterway areas of concern and the probabilities of spills for different 
events following the completion of the development projects are shown in the following tables: 

Table 2. Probability Estimates of at least One Spill over 660,000 gallons in 10 Years (Event 1) 

Spills over 2,500m3 (over 660,000 Gallons) 

Waterway Area 
Current Prob. Estimate 

of  at least One Accident 
in 10 Years 

Multiplication Factor 
from the Base Case 

Prob. Estimate of at least 
One Accident in 10 Years  

after Development 
Projects 

Buoy J 0.0048 5.25 0.0252 
ATBA 0.0006 1.17 0.0007 
WSJF 0.0223 3.10 0.0692 
Neah Bay Area 0.0277 3.43 0.0951 

Table 3. Probability Estimates of at least One Spill between 264,000 – 660,000 gallons in 10 Years (Event 2) 

Spills 1,000-2,500m3 (264,000-660,000 Gallons) 

Waterway Area 
Current Prob. Estimate of       
at least One Accident in 

10 Years 

Multiplication Factor       
from 

the Base Case 

Prob. Estimate of at least   
One Accident in 10 Years      

after Development 
Projects 

Buoy J 0.0038 2.08 0.0079 
ATBA 0.0003 1.33 0.0004 
WSJF 0.0201 2.03 0.0409 
Neah Bay Area 0.0242 2.03 0.0492 

Table 4. Probability Estimates of at least One Spill between 264-264,000 gallons in 10 Years (Event 3) 

Spills 1-1,000m3 (264 - 264,000 Gallons) 

Waterway Area 
Current Prob. Estimate of   
at least One Accident in 

10 Years 

Multiplication Factor 
from the Base Case 

Prob. Estimate of at least 
One Accident in 10 Years 

after Development 
Projects 

Buoy J 0.2000 1.50 0.3000 
ATBA - - - 
WSJF 2.0000 1.20 2.4000 
Neah Bay Area 2.2000 1.23 2.7000 
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When calculating benefits from preventing spills within Event 3 (264 – 264,000 gallons), only spills 
over 100,000 gallons are considered as benefits since response to spills below that volume are 
currently within the capacity of the Port. Probability for this event has been split using the 
midpoints of the ranges 264-100,000 gallons and 100,000-264,000 gallons and distributing it by 
the inverse of the square: 

• Mid-points 264 - 100,000 gallons and 100,000-264,000 gallons are calculated as 50,132
and 182,089

• The square value of the median points is calculated

• The total probability of occurrence (2.2%) is distributed between both ranges
proportionally to the inverse of the square of the median points.

o 264 – 100,000 share: 182,089^2/(182,089^2 + 50,132^2) 2.2 = 0.93*2.2 = 2.05

o 100,000 – 264,000 share: 50,132^2/(182,089^2 + 50,132^2)*2.2 = 0.07*2.2 = 0.15

The following table shows how the probability of Event 3 is split: 

Table 5. Breakdown of Event 3 probabilities to consider in the BCA 

Breakdown of Spills 1-1,000m3 (264 - 264,000 Gallons) 

Waterway Area 
Current Prob. Estimate of at least 
One Accident in 10 Years 

Prob. Estimate of at least One 
Accident in 10 Years after 

Development Projects 
Total Event 3 2.2000 2.7000 
264 – 100,000 gallons 2.05 2.51 
100,000 – 264,000 gallons 0.15 0.19 

Table 6: Cost of Fuel in $2020 

Average cost of fuel for Spill Reduction per gallon spilled Estimate 

Event 
$1993 Cost / Gallon 

Spilled Inflator $2020 Cost / Gallon 
Spilled 

Exxon Valdez Event $570 1.79 $1020.30 
Glacier Bay Event $390 1.79 $698.10 
Average of the two events $859.20 

$2013 Cost per 
Gallon Not Spilled 

For this FY22 PIDP the US Coast 
Guard standard factor for “Oil 
Not Spilled” is used 

$409 1.12 $459 
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The Table above shows the 1993 cleanup costs per gallon as presented in the Department of Energy 
Report for the Exxon Valdez and Glacier Bay Events. Conversion to 2020 costs indicates an average 
cleanup cost per gallon of $859. Per discussions with USDOT Economist on May 5,2022, it was 
recommended to the Makah Tribe that USDOT Economists would prefer to use the Coast Guard standard 
cost of “Oil Not Spilled” of $409 US (2013 dollars) / gallon versus the average rate of $859.20 that is 
shown in Table 6.  Thus, the BCA has been updated to use a factor of $409 US in 2013 dollars inflated to 
2020 dollars equal to $459 US/ gallon of oil not spilled.   

C. CONSIDERED SCENARIOS

No-build and Build scenarios for estimating project benefits have been defined as follows: 

• No-Build scenario:  In the No-Build Scenario, the Port of Neah Bay does not construct the
project. Local response     capacity remains limited, the area will continue to rely on Port
Angeles (an 8 hour sailing time from Neah Bay) for response support to supplement the
vessel and equipment stationed at Neah Bay. This renders Neah Bay and its surroundings
water vulnerable to environmental damage from oil spills due to the time it would take for
the Port Angeles assets to arrive. Maintenance costs  remain high at the Makah Marina as
the existing emergency vessels remain docked in the Marina; the temporary solution
being employed until the appropriate infrastructure can be built. Additionally, the ERTV
will continue to need to exit the bay and go on standby outside the harbor during low-low
tide events.

• Build scenario: The Port of Neah Bay undertakes the project between 2023 and 2025 with
a total undiscounted cost of $21.2 million in 2020 dollars. Once it is completed, the ability
to respond to large oil spills is improved, reducing the impact of spill events due to the
improved response speed and local equipment capacity. The ERTV moored in the new
facility will not need to reposition to deeper water during low-low tides by exiting the bay
and the maintenance costs of the existing marina dock are reduced as oversize vessels no
longer utilize it. To maintain a conservative approach, despite construction works not
being expected to last the whole 2025, benefits  from the project are considered from 2026
onwards.
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II. SUMMARY OF BENEFITS 

The primary benefits quantified to determine the Benefit-to-Cost Ratio stem from the response 
to potential increase in oil spill events per year. The three types of considered events are oil spills 
larger than 660,000 gallons, events between 264,000-660,000 gallons and events between 
100,000-264,000 gallons as response to such events cannot currently be accommodated by the 
existing infrastructure in Neah Bay. Additionally, the benefits of the ERTV being able to exit the 
bay during low tide events is also considered. 

 
This BCA reflects USDOT’s standard guidance regarding forecast periods and discount rates. As 
such, all estimates were calculated over a 20-year forecast period, starting in 2026, after the 
project’s completion in the build scenario. A conservative approach has been taken in cases 
where judgment was used in estimating the extent of benefits. The project has been determined 
to have a Benefit-Cost Ratio of 1.02 at a 7% / 3% discount rate. 

 
Table 7. Benefits Summary ($2020 at 7%/3% Discount Rate) 

Areas of Evaluation Description 
Inputs 

(over the life of the 
project) 

Monetized 
Value 

2020 dollars 

Total 
Discounted 

Value 

Environmental 
Sustainability  

Reduction in Oil Spills    $47,229,202  $16,334,617  

Reduced Emissions 
from Standby  

● Emission reductions of: 
     4,600 metric tons CO2 
       0.13 metric tons NOx  $  357,600  $   213,712  

Economic 
Competitiveness  

Reduction in Standby 
Cost (before 
emissions)  

● 42,000 hours of Standby 
eliminated  

$ 2,570,486  $   970,794  

New Vessel Operation 
Cost Savings  

Operating and 
Maintenance of a new 
skimmer vessels has been 
included in the analysis  $(9,000,000) $(3,399,024) 

State of Good Repair  
  

Not calculated other than 
in Life cycle      

Total Benefits before 
Maintenance and 
Residual Value      

 
$41,157,288 $14,120,099  

Maintenance and 
Residual     Life Cycle Cost and Residual  

 
$11,801,552   $ 1,954,001  

Total Benefits     $52,958,840  $ 16,074,099  
Total Costs      $(21,179,210) $(15,808,697) 
Net Present Value      $ 1,779,630  $  265,403  
Benefit Cost Ratio       1.02 
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III. ANALYSIS APPROACH AND ASSUMPTIONS 

A. OIL SPILL PREVENTION APPROACH 

As discussed above, oil spill events have different probabilities of occurring, depending on the 
size of the spill and the time period considered. Low consequence spills have a higher probability 
of occurring; the benefit calculations here are primarily for lower probability but higher 
consequence events. 

 
Oil spill events considered in this analysis are spills over 660,000 gallons (2,500 cubic meters), oil 
spills between 264,000-600,000 gallons (1,000 and 2,5000 cubic meters) and oil spills between 
100,000-264,000 gallons (1 and 1,000 cubic meters). VTRA shows that probability of oil risk spill 
will grow due to an increase in traffic of 1,600 vessels driven by several infrastructure 
development projects. 

 
VTRA provides a 20-year projection for the risk of oil spill, however the projections are all 
contingent on the construction timelines for the anticipated new projects, some of which could 
be completed ahead of that 20-year horizon. That would mean that the probability of oil spill 
events  would increase at a higher rate and the Benefit-to-Cost ratio of the oil spill dock would be 
higher. 

 
One of the main projects driving the increase in vessel traffic is already progressing. The Trans- 
Mountain expansion project, which is a twinning of the existing pipeline between Strathcona 
County in Alberta and Burnaby in British Columbia, is expected to be operational by 2023. This 
project includes the construction of a new dock complex at the Westridge Marine terminal, which 
will increase vessel traffic to the Juan de Fuca Strait Area (TransMountain, 2020). 

 
Another development initiative is the expansion of Port of Vancouver’s Robert Bank terminal. 
Today, there are two expansion alternatives being considered, one known as Roberts Bank 
Terminal 2 project promoted by the Vancouver Fraser Port Authority, and the Deltaport 
expansion project, encouraged by Global Container Terminals, the current operator of Robert 
Bank terminal. VFPA’s project is more ambitious, it considers the capacity of the existing terminal 
will be outreached by mid 2020s and that the first phase of expansion project will be completed 
by 2030. 

 
To assess the quantity of spills potentially prevented by the project, both probability and average 
size of oil spills must be considered. A review was conducted of major oil spills in the 21st century 
caused by tankers and vessel failures to assess the probability and average volume of spills over 
100,000 gallons (379 cubic meters). 
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Table 8. Main Oil Spill Events Originated from Vessels in the 21st Century 

 
Category 

 
Event 

 
Location 

 
Year Maximum 

Gallons 

Event 1 Sanchi * 1 East China Sea 2018 41,400,000 
Event 1 Prestige * Spain 2002 18,900,000 
Event 1 Tasman Spirit * Pakistan 2003 9,000,000 
Event 1 Agia Zoni Greece 2017 750,000 
Event 1 MT Bunga Kelana Singapore 2010 750,000 
Event 2 MV Selendag Ayu USA 2004 468,000 
Event 2 Guimaras Philippines 2006 462,000 
Event 2 Port Arthur vessel collision USA 2010 450,000 
Event 2 Treasure South Africa 2000 420,000 
Event 3 Mumbai Oil Spill (MV MSC Chitra) India 2010 240,000 
Event 3 Jessica Ecuador 2001 170,400 
Event 3 MV Miss Susan/MV Summer Wind USA 2014 163,800 
Event 3 Rena Oil Spill New Zealand 2011 105,000 
Smaller Pacific Adventurer Australia 2009 78,000 
Smaller Ennore Spill India 2017 75,000 
Smaller TK Bremen France 2011 66,000 
Smaller Full city Norway 2009 60,000 
Smaller Cosco Busan USA 2007 56,400 
Smaller MV Marathasa Canada 2015 690 

 
Table 7 shows five oil spills of over 660,000 gallons have occurred since 2000, of which three 
were above 9,000,000 gallons. To be conservative, an oil spill of 750,000 gallons has been 
considered as the average size for spills in the Event 1 category (over 660,000 gallons). For oil 
spills in the Event 2 (264,000-660,000 gallons) and Event 3 (100,000 and 264,000 gallons) the 
respective average values 450,000 gallons and 169,800 gallons have been applied. 

 
Since Port Angeles also has equipment, that contribution to a response must be factored in. A 
response would still occur, though the delay time would make it less effective than a response 
originating from Neah Bay. Appropriate intervention could remove 50% to 70% of the oil spilled 
during the response (French-McCay, et al., 2005), hence 60% of spill costs prevention is 
considered as project’s benefit since the project would provide an improved response to the one 
that would occur if equipment had to be mobilized from Port Angeles. 

 
If the project is not undertaken, the equipment stationed in Port Angeles, which is 8 hours sailing 

time away in the best navigability conditions, will remain the front line of response. These 
resources could be spread thin in a major spill and harsh conditions in the Strait could  
 
 

1 Sanchi, Prestige and Tasman spirit events have been excluded when calculating average values 
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considerably slow their arrival in Neah Bay. These additional risks are not considered as part of 
the benefit calculation of this BCA. 

 
Figure 5. Oil Spill Volumes (Gallons) in the No-build Scenario 

 
 
Another important assumption to calculate the BCA ratio is the unit environmental cost of an oil 
spill. A report prepared for the US Department of Energy presented the 1993 spill unit cost for 
the Exxon Valdez and the S.S. Glacier Bay events in Alaska to be $570 and $390 per gallon 
respectively  (Advanced Resources International, 1993). In order to use this value in the current 
BCA, the average cost per gallon of these two major events has been updated using the US GDP 
deflator, which results in $859 per gallon. As noted above, per recommendation of USDOT 
Economists, the rate of $458 per gallon has been used in this updated analysis to reflect the 
Coast Guard standard rate for Oil Not Spilled 

 
Table 9. Cost per Gallon Assumptions 

Event Type 1993 USD Cost per Gallon 2020 USD Cost per Gallon 
(with GDP Deflator) 

Average tanker spill $480 $859 
Individual events 

Exxon Valdez $570 $1,008 
Glacier Bay $390 $690 

 2013 US Cost per 
Gallon 

2020 USD Cost per Gallon 
(with GDP Deflator) 

PIDP FY22 Analysis $409 $458 
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Summary of assumptions for oil spill response benefit calculation: 
 

• Current probability of oil spill events and future evolution are based on the VTRA report. 
The probability of Event 3 has been broken down using the square of the inverse, in order 
to only consider those spill sizes that will be possible to handle because of developing the 
project. 

 

• Current trends indicate that projects driving the increase in probability of oil spills 
occurring will be completed in 20 years-time. Based on this trend, a Compound Annual 
Growth Rate (CAGR) for the probability of an oil spill has been calculated and applied 
throughout the analysis period, Table 10. 

 
Table 10. Annual Probability Estimates (2022-2052) 

 
Event 

 
2023 

 
2032 

 
2042 

Event 1 – Oil spills 
over 660,000 gallons 0.0028% 0.0051% 0.0095% 

Event 2 – Oil spills 
between 264,000- 
660,000 gallons 

0.0024% 0.0033% 0.0049% 

Event 3 – Oil spills 
between 100,000 - 
264,000gallons 

0.0155% 0.0170% 0.0190% 

 
• Benefit Cost Analysis only recognizes 60% of environment costs as benefits since it 

provides an improved response to Port Angeles. 
 

• The oil spill cost is estimated to be $458 per gallon in 2020 dollars, based on the costs 
stated in by USDOT Economist as the standard rate that Coast Guard uses for Oil Not 
Spilled. 

 
• The build scenario includes annual operating and maintenance costs of response vessels. 

As previously mentioned, projected oil spill volume and cleanup costs are the basis of most 
benefits stemming from the project. A conservative approach has been taken in all cases where 
judgment was used in estimating the extent of benefits. 
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B. ENVIRONMENTAL SUSTAINABILITY FROM OIL SPILL PREVENTION 

Environmental sustainability benefits of the project are estimated based on the cost, size and 
probability of oil spills events as described in the assumption section of this report. The present 
value of the benefits from preventing or having quick response against oil spills, is $16,334,617 
in 2020 US dollars (per USDOT guidelines) discounted at 7%. 

 
Table 11. Environmental Sustainability Effect of Oil Spill Events (Gallons and Social Cost) 

Event Type Gallons (2025-2044) Social Cost (2020 USD @ 7%) 
Event 1 – Spills over 600,000 

gallons 50,709 $8,033,926 

Event 2 – Spills between 
264,000-660,000 gallons 19,366 $6,068,152 

Event 3 – Spills between 
100,000 - 264,000 gallons 93,363 $5,532,538 

Total 163,439 $16,334,617 
Note: This has been updated to reflect the Coast Guard Standard rate of  $458 US 2020 dollars
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Table 12. Total Social Cost Saving in Oil Spill Reduction 

 
 
 
 
 
 

Savings

Project 
Year

Calendar 
Year

Spill  Event 
#1

Spill  Event 
#2

Spill  Event 
#3

Est. Spill  Env. 
Cost

 No- Build
Spill  Event 
#1 Spill  Event #2 Spill  Event #3

Est. Spill  Env 
Cost - Build

Total Social 
Cost Savings 
in Oil Spills Disc at 7%

2018
2019
2020

1 2021
2 2022
3 2023
4 2024
5 2025
6 2026 1,012,202$  516,864$     1,141,903$  2,670,970$      404,881$       206,746$         456,761$           1,068,388$            1,602,582$      1,067,868$         
7 2027 1,076,595$  535,530$     1,153,655$  2,765,781$      430,638$       214,212$         461,462$           1,106,312$            1,659,469$      1,033,434$         
8 2028 1,145,084$  554,871$     1,165,529$  2,865,484$      458,034$       221,948$         466,212$           1,146,194$            1,719,290$      1,000,643$         
9 2029 1,217,931$  574,909$     1,177,525$  2,970,365$      487,172$       229,964$         471,010$           1,188,146$            1,782,219$      969,409$            

10 2030 1,295,411$  595,671$     1,189,645$  3,080,727$      518,164$       238,269$         475,858$           1,232,291$            1,848,436$      939,651$            
11 2031 1,377,820$  617,183$     1,201,889$  3,196,892$      551,128$       246,873$         480,756$           1,278,757$            1,918,135$      911,292$            
12 2032 1,465,472$  639,472$     1,214,259$  3,319,204$      586,189$       255,789$         485,704$           1,327,681$            1,991,522$      884,260$            
13 2033 1,558,700$  662,566$     1,226,757$  3,448,023$      623,480$       265,026$         490,703$           1,379,209$            2,068,814$      858,484$            
14 2034 1,657,859$  686,494$     1,239,383$  3,583,736$      663,144$       274,598$         495,753$           1,433,494$            2,150,242$      833,901$            
15 2035 1,763,327$  711,286$     1,252,139$  3,726,751$      705,331$       284,514$         500,856$           1,490,700$            2,236,051$      810,448$            
16 2036 1,875,503$  736,973$     1,265,026$  3,877,502$      750,201$       294,789$         506,011$           1,551,001$            2,326,501$      788,067$            
17 2037 1,994,816$  763,588$     1,278,046$  4,036,450$      797,926$       305,435$         511,219$           1,614,580$            2,421,870$      766,702$            
18 2038 2,121,719$  791,164$     1,291,201$  4,204,083$      848,688$       316,466$         516,480$           1,681,633$            2,522,450$      746,302$            
19 2039 2,256,695$  819,736$     1,304,490$  4,380,921$      902,678$       327,894$         521,796$           1,752,368$            2,628,553$      726,817$            
20 2040 2,400,258$  849,340$     1,317,916$  4,567,514$      960,103$       339,736$         527,166$           1,827,006$            2,740,508$      708,199$            
21 2041 2,552,954$  880,013$     1,331,481$  4,764,447$      1,021,182$    352,005$         532,592$           1,905,779$            2,858,668$      690,406$            
22 2042 2,715,364$  911,793$     1,345,185$  4,972,342$      1,086,145$    364,717$         538,074$           1,988,937$            2,983,405$      673,394$            
23 2043 2,888,105$  944,722$     1,359,030$  5,191,857$      1,155,242$    377,889$         543,612$           2,076,743$            3,115,114$      657,124$            
24 2044 3,071,836$  978,839$     1,373,017$  5,423,693$      1,228,735$    391,536$         549,207$           2,169,477$            3,254,216$      641,558$            
26 2045 3,267,256$  1,014,189$   1,387,149$  5,668,594$      1,306,902$    405,676$         554,860$           2,267,437$            3,401,156$      626,660$            

Total 38,714,908$ 14,785,204$  25,215,224$ 78,715,337$      15,485,963$    5,914,082$         10,086,090$         31,486,135$              47,229,202$       16,334,617$         

No-Build Build
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 Assumptions  Factor  Unit 

60  per Year 
1  vessel 
5  Hours 
7  Crew 

26.90$                        per Hr 
3.20$                          per gallon 

75  per Hr 

60.00%
40.00%

458$                           

 Number of Crew per Vessel 
 Average Hourly cost per Crew Member 
 Average Cost per gallon of fuel 

 spill reduction per event 

 Cost per gallon of Oil Not Spilled 

 Gallon of fuel used per hour at Standby 

 Build 
 Reduction in Oil Spill damages with completion of the Project 
 Environmental Cost with Build Scenario 

 Coast Guard rate inflated to 
2020$ 

 Number of Standby Events per Yr 
 Number of Vessels 
 Number of Hours per Standby 

 No-Build 
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C. BENEFITS DRIVEN BY UNNECESSARY VESSEL TRIPS DURING LOW-LOW TIDAL EVENTS 
 
Low-low tide events happen on average 5 times per month in Neah Bay, meaning that the ERTV 
needs to leave the port to reposition outside the bay around 60 times a year in order to remain 
able to respond to events during those tides (because the berth is too shallow and the vessel will 
be grounded). The vessel remains outside the bay for approximately 5 hours with up to 7 crew 
members per vessel. 

 
These events lead to increased value of time for the crew, fuel consumption and emissions which 
are calculated as follow: 

 
• Value of Time: The vessel has 7 crew members with an hourly cost of $26.90 (2020$) 

working for 5  hours each time this event happens (60 times a year). Adding up to an 
annual cost of $56,483. 

 
Table 13. Value of time benefits due to unnecessary vessel trips during low-low tides 

Metric Total Man-Hour Saved Social cost (2020 USD) 
Value of time 42,000 $1,129,666 

 
• Fuel Consumption: When the ERTV needs to leave the port, current operations at the 

Port of Neah Bay indicate an average consumption of 75 gallons per hour. According to 
the available prices published by the U.S energy information administration, the average 
price of marine diesel in Washington in March 2022 is $ 3.51 per gallon or $3.20 converted 
back to 2020 dollars.  The fuel consumption          due to these events add up to $72,041 per 
year. 

 
 
Table 14. Fuel consumption benefits due to unnecessary vessel trips during low-low tides 

Metric Vessel Operating Hours Saved Social cost (2020 USD) 
Fuel cost 6,000 $1,440,820 
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Table 15. Saving due to Reduction in Standby 

Project 
Year

Annual 
Standby 
Events

# 
Vessels

Annual 
Standby 
Events

# 
Vessels

Annual 
Standby 
Events

# 
Vessels

Total Time 
Saved (in 

hours) 
Total Time 
Saved

Vessels Hours 
Saved

Gallons of Fuel 
Used in 
Standby

Fuel Cost 
Savings Standby Cost Saved

Disc Total 
Standby Costs

2018
2019
2020

1 2021
2 2022
3 2023
4 2024
5 2025
6 2026 60 1 -  -  60 1 2100 56,483$             300.00 22,500                  72,041$       128,524$                                                            85,641$                 
7 2027 60 1 -  -  60 1 2100 56,483$             300.00 22,500                  72,041$       128,524$                                                            80,038$                 
8 2028 60 1 -  -  60 1 2100 56,483$             300.00 22,500                  72,041$       128,524$                                                            74,802$                 
9 2029 60 1 -  -  60 1 2100 56,483$             300.00 22,500                  72,041$       128,524$                                                            69,909$                 

10 2030 60 1 -  -  60 1 2100 56,483$             300.00 22,500                  72,041$       128,524$                                                            65,335$                 
11 2031 60 1 -  -  60 1 2100 56,483$             300.00 22,500                  72,041$       128,524$                                                            61,061$                 
12 2032 60 1 -  -  60 1 2100 56,483$             300.00 22,500                  72,041$       128,524$                                                            57,066$                 
13 2033 60 1 -  -  60 1 2100 56,483$             300.00 22,500                  72,041$       128,524$                                                            53,333$                 
14 2034 60 1 -  -  60 1 2100 56,483$             300.00 22,500                  72,041$       128,524$                                                            49,844$                 
15 2035 60 1 -  -  60 1 2100 56,483$             300.00 22,500                  72,041$       128,524$                                                            46,583$                 
16 2036 60 1 -  -  60 1 2100 56,483$             300.00 22,500                  72,041$       128,524$                                                            43,536$                 
17 2037 60 1 -  -  60 1 2100 56,483$             300.00 22,500                  72,041$       128,524$                                                            40,688$                 
18 2038 60 1 -  -  60 1 2100 56,483$             300.00 22,500                  72,041$       128,524$                                                            38,026$                 
19 2039 60 1 -  -  60 1 2100 56,483$             300.00 22,500                  72,041$       128,524$                                                            35,538$                 
20 2040 60 1 -  -  60 1 2100 56,483$             300.00 22,500                  72,041$       128,524$                                                            33,213$                 
21 2041 60 1 -  -  60 1 2100 56,483$             300.00 22,500                  72,041$       128,524$                                                            31,040$                 
22 2042 60 1 -  -  60 1 2100 56,483$             300.00 22,500                  72,041$       128,524$                                                            29,010$                 
23 2043 60 1 -  -  60 1 2100 56,483$             300.00 22,500                  72,041$       128,524$                                                            27,112$                 
24 2044 60 1 -  -  60 1 2100 56,483$             300.00 22,500                  72,041$       128,524$                                                            25,338$                 
25 2045 60 1 -  -  60 1 2100 56,483$             300.00 22,500                  72,041$       128,524$                                                            23,680$                 

Total 1,200 1200 42,000                  1,129,666$        6,000                  450,000                1,440,820$  2,570,486$                                                         970,794$               

 Assumptions  Factor  Unit 

60  per Year 
1  vessel 
5  Hours 
7  Crew 

26.90$                 per Hr 
3.20$                   per gallon 

75  per Hr 

44,317 3.20$                   per gallon 

-   per Year 
-   vessel 
-   Hours 
7  Crew 

26.90$                 per Hr 
3.20$                   per gallon 

 http://www.psmfc.org/efin/data/fuel_wa.txt 

 Number of Hours per Standby 
 Number of Crew per Vessel 

 Average Cost per gallon of fuel March 2022 converted to $2020 

No-Build Build Savings

 No-Build 

 Average Hourly cost per Crew Member 

 Source 

Standby Reduction Benefits

 Number of Standby Events per Yr 
 Number of Vessels 

 Average Cost per gallon of fuel  http://www.psmfc.org/efin/data/fuel_wa.txt 

 Build 
 Number of Standby Events per Yr 
 Number of Vessels 
 Number of Hours per Standby 

 Gallon of fuel used per hour at Standby 

 Number of Crew per Vessel 
 Average Hourly cost per Crew Member 
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• Emissions: Based on average duration of the event and the fuel consumption of the 

vessels, the emission of gases is calculated. 
 

Metric Tons of emissions per gallon and dollar value per ton of emission values are 
obtained from USDOT’s 2021 BCA guidance. C02 emissions carry a social cost of $57/MT 
in 2026 increasing to $79/ MT in 2045, SO2 emissions carry a social cost varying from 
$45,700/metric ton in 2026 to $49,100/metric ton in 2045 and NOx emissions carry a 
social cost of $16,800/metric ton in 2026 to $18,100/metric ton in 2045. The table below 
summarizes the results  in avoided emission-related social costs: 

 
Table 16. Emission benefits due to unnecessary vessel trips during low-low tides 

Emission Type Emission/gallon of diesel Unit 
Social cost 
(2020 USD) 

CO2 .01018 MT/gallon $309,905 
SO2 1.880 g/gallon $45,383 
NOx 0.260 g/gallon $2,312 
Total   $357,600 

 
The present value of the emission benefits from preventing unnecessary trips due to low tidal 
events, is $357,600 in 2020 US dollars equal to $213,712 (per USDOT guidelines) when discounted 
at 7% for non- CO2 emissions and 3% for CO2 emissions. 
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Table 17. Total Social Savings in Cost of Emissions 

 
 

 
 
 
 
 
 
 

Project 
Year

Calendar 
Year Reduction in Emissions from  Oil Spills

Annual 
Standby 
Events

# 
Vessels

Vessels 
Hours 
Saved

Gallons of 
Fuel Used 
in Standby

Reduction in CO2 
(MT)

Cost of CO2 per 
MT

Total CO2 
Emissions 
savings

Reduction in 
NOx (MT)

Cost of NOx 
per MT

Total NOx 
Emissions 
Savings

Reduction in 
SO2 (MT)

Cost of 
SO2 per 
MT

Total SO2 
Emissions

Saving in  
CO2

Saving 
in non-
CO2 
Emission

Total 
Emissions 
Savings CO2 at 3%

Non CO2 
at 7%

Total Disc 
Standby 
Emissions 
Savings

2018
2019
2020

1 2021
2 2022
3 2023
4 2024
5 2025
6 2026 60 1 300.00 22,500         229.05 57$                      13,056$        0.006 16,800$          108$              0.047 45,700$ 2,131$           13,056$     2,239$   15,295$       10,934$     1,492$   12,426$       
7 2027 60 1 300.00 22,500         229.05 58$                      13,285$        0.006 17,100$          110$              0.047 46,500$ 2,168$           13,285$     2,278$   15,563$       10,802$     1,419$   12,221$       
8 2028 60 1 300.00 22,500         229.05 60$                      13,743$        0.006 17,400$          112$              0.047 47,300$ 2,205$           13,743$     2,318$   16,061$       10,849$     1,349$   12,198$       
9 2029 60 1 300.00 22,500         229.05 61$                      13,972$        0.006 17,700$          114$              0.047 48,200$ 2,247$           13,972$     2,362$   16,334$       10,708$     1,285$   11,993$       

10 2030 60 1 300.00 22,500         229.05 62$                      14,201$        0.006 18,100$          117$              0.047 49,100$ 2,289$           14,201$     2,406$   16,607$       10,567$     1,223$   11,790$       
11 2031 60 1 300.00 22,500         229.05 63$                      14,430$        0.006 18,100$          117$              0.047 49,100$ 2,289$           14,430$     2,406$   16,836$       10,425$     1,143$   11,568$       
12 2032 60 1 300.00 22,500         229.05 64$                      14,659$        0.006 18,100$          117$              0.047 49,100$ 2,289$           14,659$     2,406$   17,065$       10,282$     1,068$   11,350$       
13 2033 60 1 300.00 22,500         229.05 65$                      14,888$        0.006 18,100$          117$              0.047 49,100$ 2,289$           14,888$     2,406$   17,294$       10,138$     998$       11,137$       
14 2034 60 1 300.00 22,500         229.05 66$                      15,117$        0.006 18,100$          117$              0.047 49,100$ 2,289$           15,117$     2,406$   17,523$       9,994$        933$       10,927$       
15 2035 60 1 300.00 22,500         229.05 67$                      15,346$        0.006 18,100$          117$              0.047 49,100$ 2,289$           15,346$     2,406$   17,752$       9,850$        872$       10,722$       
16 2036 60 1 300.00 22,500         229.05 69$                      15,804$        0.006 18,100$          117$              0.047 49,100$ 2,289$           15,804$     2,406$   18,211$       9,849$        815$       10,664$       
17 2037 60 1 300.00 22,500         229.05 70$                      16,034$        0.006 18,100$          117$              0.047 49,100$ 2,289$           16,034$     2,406$   18,440$       9,701$        762$       10,462$       
18 2038 60 1 300.00 22,500         229.05 71$                      16,263$        0.006 18,100$          117$              0.047 49,100$ 2,289$           16,263$     2,406$   18,669$       9,553$        712$       10,264$       
19 2039 60 1 300.00 22,500         229.05 71$                      16,263$        0.006 18,100$          117$              0.047 49,100$ 2,289$           16,263$     2,406$   18,669$       9,274$        665$       9,940$          
20 2040 60 1 300.00 22,500         229.05 72$                      16,492$        0.006 18,100$          117$              0.047 49,100$ 2,289$           16,492$     2,406$   18,898$       9,131$        622$       9,753$          
21 2041 60 1 300.00 22,500         229.05 73$                      16,721$        0.006 18,100$          117$              0.047 49,100$ 2,289$           16,721$     2,406$   19,127$       8,988$        581$       9,569$          
22 2042 60 1 300.00 22,500         229.05 74$                      16,950$        0.006 18,100$          117$              0.047 49,100$ 2,289$           16,950$     2,406$   19,356$       8,846$        543$       9,389$          
23 2043 60 1 300.00 22,500         229.05 75$                      17,179$        0.006 18,100$          117$              0.047 49,100$ 2,289$           17,179$     2,406$   19,585$       8,704$        508$       9,212$          
24 2044 60 1 300.00 22,500         229.05 77$                      17,637$        0.006 18,100$          117$              0.047 49,100$ 2,289$           17,637$     2,406$   20,043$       8,676$        474$       9,151$          
25 2045 60 1 300.00 22,500         229.05 78$                      17,866$        0.006 18,100$          117$              0.047 49,100$ 2,289$           17,866$     2,406$   20,272$       8,533$        443$       8,976$          

Total 6,000          450,000        4,581                       309,905$      0.129                    2,312$           0.933               45,383$          309,905$    47,695$  357,600$      195,804$    17,908$  213,712$      

Savings Standby Reduction Benefits Total Savings in Standby Emissions

Emission Reduction from Reduction in Standby
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 Assumptions  Factor  Unit 

60  per Year 
1  vessel 
5  Hours 
75  per Hr 

0.01018 MT  per gallon 

1.88  grams  per gallon 

0.26  grams  per gallon 

907,185  grams  per  MT 

-   per Year 
-   vessel 
-   Hours 
7  Crew 

0.01$             per Hr 
3.20$             per gallon 

 No-Build 
 Source 

 Number of Standby Events per Yr 
 Number of Vessels 
 Number of Hours per Standby 

 Number of Vessels 

 CO2 emissions per Gallon of Diesel 

 SO2 emissions per Gallon of Diesel 

 Average Cost per gallon of fuel  http://www.psmfc.org/efin/data/fuel_wa.txt 

 NOx per Gallon of Diesel 

 Conversion  

 Number of Hours per Standby 
 Number of Crew per Vessel 
 Average Hourly cost per Crew Member 

 Gallon of fuel (marine diesel)  used per hour at Standb  

 Build 
 Number of Standby Events per Yr 
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D. STATE OF GOOD REPAIR/ OPERATING COST 

The existing emergency vessels currently moored in the Marina will move when the construction   of the new dock is 
complete. This will lower annual maintenance costs of the Marina from $15,000 to $5,000, due to less wear than 
currently being generated by the big vessels that the marina  dock is not constructed to accommodate. The ERTV O&M costs 
remain at $150,000 per year.  To be conservative in the development of the BCA, an additional $450,000 of O&M per year is 
added to the BCA for the O&M of a new Oil Skimmer Vessel that is expected to be purchased by a third party and positioned 
on the new dock.  Total change in O&M is anticipated to be an increase of $11.0 million over the 20 year analysis. This is 
based upon an increase of $9.0 million O&M for the Skimmer and $2.3 million in annual maintenance, for a total discount 
amount of an increase of $3.4 million for the Skimmer vessel and $0.9 million in annual maintenance expense.  

Table 18: Change in O&M

 

Project 
Year

Calendar 
Year

Annual 
Dredge 
Costs

Annual 
Commercial 

Dock  
Maintenance

ERTV O&M 
Costs

Total O&M 
No Build

Annual 
Dredge 
Costs

Annual 
Commercial 

Dock  
Maintenance

Annual 
Maint. 
Costs New 
Dock

ERTV O&M 
Costs

New Oil Spill 
Vessel  O&M 

Costs
Total O&M 

Build
Change in 

O&M

 Change in 
Annual 
Maint 

 Change in 
other O&M 

 New Skimmer 
Vessel O&M 

Disc at 7% 

 Change in 
Annual 
Maint. Disc 
at 7% 

2018
2019
2020

1 2021
2 2022
3 2023
4 2024
5 2025
6 2026 20,000$      15,000$          150,000$         185,000$      40,000$       5,000$            105,896$    150,000$       450,000$        750,896$        (565,896)$        (115,896) (450,000) (299,854) (77,226)
7 2027 20,000$      15,000$          150,000$         185,000$      40,000$       5,000$            105,896$    150,000$       450,000$        750,896$        (565,896)$        (115,896) (450,000) (280,237) (72,174)
8 2028 20,000$      15,000$          150,000$         185,000$      40,000$       5,000$            105,896$    150,000$       450,000$        750,896$        (565,896)$        (115,896) (450,000) (261,904) (67,453)
9 2029 20,000$      15,000$          150,000$         185,000$      40,000$       5,000$            105,896$    150,000$       450,000$        750,896$        (565,896)$        (115,896) (450,000) (244,770) (63,040)

10 2030 20,000$      15,000$          150,000$         185,000$      40,000$       5,000$            105,896$    150,000$       450,000$        750,896$        (565,896)$        (115,896) (450,000) (228,757) (58,916)
11 2031 20,000$      15,000$          150,000$         185,000$      40,000$       5,000$            105,896$    150,000$       450,000$        750,896$        (565,896)$        (115,896) (450,000) (213,792) (55,061)
12 2032 20,000$      15,000$          150,000$         185,000$      40,000$       5,000$            105,896$    150,000$       450,000$        750,896$        (565,896)$        (115,896) (450,000) (199,805) (51,459)
13 2033 20,000$      15,000$          150,000$         185,000$      40,000$       5,000$            105,896$    150,000$       450,000$        750,896$        (565,896)$        (115,896) (450,000) (186,734) (48,093)
14 2034 20,000$      15,000$          150,000$         185,000$      40,000$       5,000$            105,896$    150,000$       450,000$        750,896$        (565,896)$        (115,896) (450,000) (174,518) (44,946)
15 2035 20,000$      15,000$          150,000$         185,000$      40,000$       5,000$            105,896$    150,000$       450,000$        750,896$        (565,896)$        (115,896) (450,000) (163,101) (42,006)
16 2036 20,000$      15,000$          150,000$         185,000$      40,000$       5,000$            105,896$    150,000$       450,000$        750,896$        (565,896)$        (115,896) (450,000) (152,431) (39,258)
17 2037 20,000$      15,000$          150,000$         185,000$      40,000$       5,000$            105,896$    150,000$       450,000$        750,896$        (565,896)$        (115,896) (450,000) (142,458) (36,690)
18 2038 20,000$      15,000$          150,000$         185,000$      40,000$       5,000$            105,896$    150,000$       450,000$        750,896$        (565,896)$        (115,896) (450,000) (133,139) (34,289)
19 2039 20,000$      15,000$          150,000$         185,000$      40,000$       5,000$            105,896$    150,000$       450,000$        750,896$        (565,896)$        (115,896) (450,000) (124,429) (32,046)
20 2040 20,000$      15,000$          150,000$         185,000$      40,000$       5,000$            105,896$    150,000$       450,000$        750,896$        (565,896)$        (115,896) (450,000) (116,289) (29,950)
21 2041 20,000$      15,000$          150,000$         185,000$      40,000$       5,000$            105,896$    150,000$       450,000$        750,896$        (565,896)$        (115,896) (450,000) (108,681) (27,990)
22 2042 20,000$      15,000$          150,000$         185,000$      40,000$       5,000$            105,896$    150,000$       450,000$        750,896$        (565,896)$        (115,896) (450,000) (101,571) (26,159)
23 2043 20,000$      15,000$          150,000$         185,000$      40,000$       5,000$            105,896$    150,000$       450,000$        750,896$        (565,896)$        (115,896) (450,000) (94,926) (24,448)
24 2044 20,000$      15,000$          150,000$         185,000$      40,000$       5,000$            105,896$    150,000$       450,000$        750,896$        (565,896)$        (115,896) (450,000) (88,716) (22,849)
25 2045 20,000$      15,000$          150,000$         185,000$      40,000$       5,000$            105,896$    150,000$       450,000$        750,896$        (565,896)$        (115,896) (450,000) (82,912) (21,354)

Total 400,000$    300,000$         3,000,000$       3,700,000$   800,000$     100,000$         2,117,921$  3,000,000$     9,000,000$     15,017,921$    (11,317,921)$    (2,317,921)$  (9,000,000)$   (3,399,024)$        (875,408)$   

 Net SavingsBuildNo-Build
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E. PROJECT COSTS 

The project has an estimate cost of $21.179 million in 2020 US dollars projected to be spent in 2024 
and 2025: 

 
Table 19. Project Cost  

 2024 2025 TOTAL 
Total Cost $14.190 million $6.989 million $21.179 million 

 
The present value of the project cost, including design and engineering costs, is $21,179,210 in 
2020 US dollars (per USDOT guidelines) discounted at 7%. 

 

 Assumptions  Factor 

20,000$           USD  per Year 
15,000$           USD  per Year 

-   USD  per Year 
150,000  USD  per Year 

-$                 USD  per Year 

40,000  USD  per Year 
5,000$             USD  per Year 

 Annual New Dock Maintenance 105,896  USD  per Year 
 ERTV O&M Costs 150,000  USD  per Year 
 Oil Spill vessel O&M  450,000$        USD  per Year 

 Source 

 ERTV O&M Costs 
 Oil Spill vessel O&M  

 Annual Commercial Dock Maintenance 
 Annual New Dock Maintenance 

 No-Build 

 Build 

 Unit 

 Annual Commercial Dock Maintenance 
 Harbor Dredging Costs - Build 

 Harbor Dredging Cost- No Build 

 Build Scenario only 
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F. MAINTENANCE 
Table 20: Net Maintenance and Dredging Costs of New Dock less Old Dock 

 
Net Annual Maintenance with the completion of this project is estimated to be $115,896 per year. 
Please note that in the RAISE FY22, there was an error on the Annual B&C tab that did not transfer 
the 2045 figure correctly.  This has been corrected in this update.  The Total Maintenance for the 
Project over the 20 years post construction is estimated to be $2,317,921 in 2020 dollars which 
equals $875, 408 when discounted at 7%. 

G. RESIDUAL VALUE 

The proposed project has an estimated design life of 60 years. At the end of the BCA analysis 
period, the Project is expected to have a remaining life of 40 years.  Using a linear depreciation 
method, the estimated remaining value of the project at the end of the BCA analysis period is 
$14,119,473 in 2045.  Therefore, the total 2020 residual value of the project at 7% discount rate 
is equal to $2,783,606. 

Calendar 
Year

 Net  Maintenance 
and Dredging New 
Dock less Old Dock

2017
2018
2019
2020
2021
2022
2023
2024 -$                          
2025
2026 (115,896)$               
2027 (115,896)$               
2028 (115,896)$               
2029 (115,896)$               
2030 (115,896)$               
2031 (115,896)$               
2032 (115,896)$               
2033 (115,896)$               
2034 (115,896)$               
2035 (115,896)$               
2036 (115,896)$               
2037 (115,896)$               
2038 (115,896)$               
2039 (115,896)$               
2040 (115,896)$               
2041 (115,896)$               
2042 (115,896)$               
2043 (115,896)$               
2044 (115,896)$               
2045 (115,896)$               

Total (2,317,921)$          
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H. QUALITATIVE BENEFITS 

There are also certain additional benefits that have not been included in the Benefit-Cost ratio, 
mainly because they do not apply directly to the BC methodology or because they have 
uncertainties which makes it complicated to estimate their value. 

 
• The completion of the project includes deepening the entrance channel to the Port of 

Neah Bay, allowing deeper draft vessels to enter if needed. This will allow Neah Bay to be 
a port of refuge for larger vessels than it can currently accommodate. This is valuable 
given the remote location of Neah Bay and the distance to the next harbor. 

 
• Emission benefits based on reduction in travel times for the response vessels. 

• Construction jobs and permanent additional crew member roles will be created in the 
Neah Bay area. 

• The project BCA does not include NRDA damages.  NRDA is a legal process that federal 
agencies use to “evaluate and restore wildlife, habitats, and human resources impacted 
by oil spills, hazardous waste sites, and vessel groundings”. The purpose of NRDA is “to 
make the public whole for injuries to natural resources that result from the release of 
hazardous substances or oil” from compensation of damages, injury, harm, and loss of 
services accrued over past, present, and future, and used for restoration. However, 
Indigenous subsistence diets and the networks, practices, and values do not fit neatly into 
a single NRDA category with a straightforward market value. The existing NRDA process 
is particularly challenging in this regard for two primary reasons: 1) It does not capture 
the full suite of values associated with food species and traditional food-related practices 
in Indigenous communities, and 2) it artificially separates natural and cultural resources 
in a manner that is contrary to many Indigenous frameworks.  Excluding NRDA damages 
from this project BCA likely further undervalues the project benefits expressed by the BC 
Ratio. 
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