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Executive Summary 

The Portland Harbor Sustainability Project (“PHSP”) developed a sustainability framework to 

evaluate remedial alternatives proposed for the Portland Harbor Superfund Site (“Site”). This 

study comprises three reports that evaluate the sustainability of alternatives B, D, I, E, F, and A 

(a baseline or “No Further Action” alternative) as presented in the 2016 U.S. Environmental 

Protection Agency (“EPA”) Portland Harbor RI/FS Feasibility Study (“FS”) (EPA 2016a). These 

reports present evaluation of the following components: 

A. Environmental Sustainability Analysis Report; 

B. Economic Impact Analysis Report; and  

C. Social Analysis Report. 

This report is the second component of the PHSP and evaluates the impacts to the Portland 

regional economy of various remedial alternatives for the Site.
1
 EPA has provided detailed 

information on seven alternatives,
2
 including information on expenditures, but EPA has not 

included information on the impacts to the Portland regional economy of these alternatives. Our 

analysis indicates that (a) the EPA remedial alternatives would lead to both positive and negative 

impacts to the Portland regional economy, (b) the net impacts (i.e., including positive and 

negative influences) are negative (in other words, all EPA alternatives lead to net losses to the 

Portland regional economy), and (c) the size of the negative net impacts varies considerably 

among the alternatives, with substantially greater negative impacts on the Portland economy 

from the more expensive alternatives. 

A. Overview of the Portland Harbor Superfund Site and EPA 
Remedial Alternatives 

1. Portland Harbor Superfund Site 

The Portland Harbor Superfund Site encompasses about 10 miles of the Willamette River in 

Portland, Oregon, from the Broadway Bridge at river mile (“RM”) 11.8 to Sauvie Island at RM 

1.9 (near the confluence of the Willamette and Columbia rivers). The Site includes 

contamination that has occurred from many sources over more than 100 years. Sources of 

contaminants include agricultural and urban development, U.S. wartime activities, industrial 

activities, combined sewer overflows, and storm water discharges.  

                                                 
1
 This study is an economic impact assessment. An economic impact assessment is distinct from both a cost-

effectiveness analysis, which compares costs of alternatives to a measure of their environmental effectiveness, 

and a benefit-cost analysis, which includes monetary assessments of benefits and costs and permits evaluations 

of impacts on social well-being (see EPA 2011, p. 3). 

2
 EPA initially developed and screened nine remedial alternatives, A through H; alternative C was determined after 

screening to be not distinctly different from alternative B and was therefore eliminated from consideration in 

EPA’s detailed analyses. Alternative H was also omitted from detailed analyses based on implementability and 

cost. 
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EPA listed Portland Harbor as a Superfund site in December 2000.  EPA’s Proposed Plan for the 

Site, released at the same time as the FS in June 2016, identifies alternative I from the FS as the 

preferred remedial alternative (EPA 2016b).  

2. EPA Portland Harbor Remedial Alternatives and Objectives of This 
Study 

Table ES-1 summarizes EPA’s estimates of the costs (measured by undiscounted expenditures) 

and duration of remediation activities, including dredging, capping, and other activities, under 

the five remedial alternatives we evaluate.
3
 

EPA’s estimates of costs (undiscounted) for the five alternatives range from about $642 million 

to almost $2.2 billion, with construction periods ranging from 4 to 13 years.
4
 The total 

expenditures are based on a 31-year period that includes expenditures for activities such as long-

term monitoring and periodic Site reviews. Note that these expenditures do not include past 

expenditures on interim cleanup activities
5
 or past or future legal and other administrative fees. 

Implementation of any of EPA’s remedial alternatives would lead to both positive and negative 

impacts on the Portland regional economy. Remedial expenditures themselves within the region 

lead to positive impacts, since they increase the demand for local goods and services. In contrast, 

financing of the expenditures by local businesses and governments leads to negative impacts, 

both because expenditures on other goods and services would need to be reduced and because 

higher costs would make local businesses less competitive relative to companies in other regions 

of the United States (and, indeed, internationally). It is critical to include both positive and 

negative effects in order to provide a comprehensive and robust economic impact assessment.
6
 

Indeed, as discussed in the main report, two prior economic impact studies came to opposite 

conclusions using similar basic expenditure information—one finding positive impacts and the 

other finding negative impacts—because they each focused on only one of the two offsetting 

                                                 
3
 We do not evaluate the most expensive of the seven alternatives considered for detailed analysis by EPA, 

alternative G. Nor do we evaluate alternative A, EPA’s “No Further Action” alternative, which should be 

thought of as a baseline scenario against which economic impacts are calculated throughout this report. 

4
 Results using alternative estimates developed by AECOM of costs and construction durations for these five 

alternatives are provided in Appendix G. 

5
 Some remedial activity has taken place within the Site. In particular, early actions were taken in 2005 at the Gasco 

site and in 2008 at the Terminal 4 site. 

6
 EPA (2011) notes the importance of including information on the financing of project expenditures (see, e.g., p. 

93). Note that our assessments do not include the potential effects of insurance payments, which are speculative 

and may also lead to premium increases that offset the insurance payments. 

Table ES-1. EPA Alternative Expenditure Estimates (Million 2016$) 

EPA Alternative

B D I E F

Years of Construction 4 6 7 7 13

Total Expenditures (Million 2016$) $642 $953 $1,173 $1,240 $2,179  
Note: Undiscounted expenditure estimates over a 31-year period (2020-2050).  

Source:  EPA (2016a) 
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impacts. The model developed for this study accounts for both positive and negative economic 

impacts that lead to multiplier effects as changes in direct expenditures and financing spread 

through Portland and the surrounding region. 

B. Portland Regional Economic Impacts of EPA Remedial 
Alternatives 

This study uses a state-of-the-art economic impact model—the Policy Insight Plus Model from 

Regional Economic Models, Inc. (“REMI PI+”)—to develop estimates of the impacts of the EPA 

alternatives on the seven-county Portland Metropolitan Statistical Area (“MSA”) over the 31-

year period from 2020, when we presume remediation would begin, to 2050. The REMI PI+ 

model takes as inputs expenditure and financing information and produces estimates of overall 

regional impacts based upon detailed modeling of multiplier and other market impacts (see 

Appendix A). 

Because the expenditure and financing inputs occur in subareas within the MSA, we develop a 

four-region REMI PI+ model that distinguishes expenditures and financing in the City of 

Portland, the remainder of the Oregon MSA counties, the two Washington MSA counties, and 

the remainder of Oregon State. To supplement the REMI PI+ modeling, we developed a 

questionnaire to obtain information from riverfront businesses on how remediation might affect 

them, both through potential negative impacts due to disruption and through the potential 

positive impacts due to possible removal of “stigma” from the Superfund designation. Appendix 

H provides the qualitative results from this questionnaire. 

1. Overall Economic Impacts to the Portland MSA 

The EPA alternatives on balance are predicted to lead to negative impacts on the Portland 

regional economy, as the negative financing impacts are greater than the positive expenditure 

effects. (The report provides full information on both the positive and negative impacts.) Table 

ES-2 summarizes the estimated ranges for average annual losses to the Portland regional 

economy due to the EPA remedial alternatives as well as cumulative losses over the 31-year 

period from 2020-2050. The impacts are measured in terms of: (1) jobs; (2) Portland gross 

regional product (“GRP”), a regional measure equivalent to gross national product (“GNP,” 

which is calculated for the United States as a whole); (3) personal income; and (4) population. 

The results assume that local governments, local businesses, and national/international entities 

share equally—i.e., one-third each—in the financing of remediation expenses. The ranges in 

Table ES-2 for a given EPA alternative reflect uncertainties in how the local government and 

local business costs might be financed, as discussed in the main report.  
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Figure ES-1 summarizes the ranges of average annual job and GRP impacts for the five EPA 

alternatives we evaluated, while Figure ES-2 shows ranges in terms of cumulative impacts over 

the 31-year period. Based on the maximum values from different financing assumptions, the 

average annual job loss ranges from about 340 under alternative B to 1,250 for alternative F. 

With regard to the equivalent GRP values, the range is from $49 million under alternative B to 

$178 million for alternative F. 

 

Table ES-2. Economic Impacts of Combined Expenditures and Financing of EPA 

Alternatives on Portland MSA 
B  D  I  E  F

Min Max  Min Max Min Max Min Max Min Max

Gross Regional Product (Million 2016$)

Average Annual -$18 -$49 -$28 -$74 -$36 -$93 -$39 -$99 -$71 -$178

Cumulative (3% DR) -$381 -$815 -$575 -$1,233 -$747 -$1,544 -$821 -$1,648 -$1,432 -$3,030

Personal Income (Million 2016$)

Average Annual -$13 -$39 -$20 -$59 -$26 -$73 -$29 -$78 -$53 -$142

Cumulative (3% DR) -$261 -$632 -$401 -$962 -$528 -$1,206 -$585 -$1,289 -$1,027 -$2,388

Total Employment (Jobs/Job-Years)

Average Annual -110 -340 -170 -510 -230 -640 -250 -680 -460 -1,250

Cumulative -3,430 -10,430 -5,290 -15,780 -7,020 -19,810 -7,800 -21,180 -14,150 -38,860

Population (Persons/Person-Years)

Average Annual -290 -470 -440 -710 -570 -890 -620 -950 -1,100 -1,750

Cumulative -9,010 -14,540 -13,770 -22,150 -17,690 -27,690 -19,270 -29,530 -34,160 -54,220  
Note:  Cumulative GRP and personal income impacts calculated as present values as of January 1, 2016 using a 

3% real discount rate. Minimum and maximum values correspond to alternative assumed financing 

mechanisms for local governments and local businesses, as discussed in the main report and appendices. 

Source: NERA calculations as explained in text. 

 

Figure ES-1. Average Annual Economic Impacts of Combined Expenditures and Financing 

of EPA Alternatives on Portland MSA 

 
Note:  Minimum and maximum values correspond to alternative assumed financing mechanisms for local 

governments and local businesses, as discussed in the main report and appendices. 

Source: NERA calculations as explained in text. 
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The wide range for each alternative indicates that the potential losses could differ substantially 

based upon different assumptions on how the expenditures would be financed. For example, the 

estimated range of job losses over the 31-year period for alternative I ranges from 230 to 640 on 

an annual basis and from 7,020 to 19,810 on a cumulative basis (measured in job-years) 

2. Detailed Sectoral and Wage-Level Impacts to the Portland MSA 

Virtually all sectors of the Portland regional economy are negatively affected by the EPA 

alternatives as a result of the multiplier effects of expenditures and financing. Table ES-3 

summarizes employment impacts on individual sectors.  

Figure ES-2. Cumulative Economic Impacts of Combined Expenditures and Financing of 

EPA Alternatives on Portland MSA 

 
Note:  Minimum and maximum values correspond to alternative assumed financing mechanisms for local 

governments and local businesses, as discussed in the main report and appendices. 

Source: NERA calculations as explained in text. 
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Impacts on sectors will in turn lead to different job losses for different income groups. Job losses 

due to the EPA alternatives are predicted to lead to disproportionate losses for relatively high-

wage jobs in the Portland region. Table ES-4 shows estimates of the range of average annual job 

losses divided into low-wage, medium-wage, and high-wage sectors. (These results are based 

upon the employment results by sector and average sector wages.) Table ES-5 shows that the 

loss in high-wage jobs makes up from 34 to 49 percent of the total average annual job losses due 

to the EPA alternatives. 

Table ES-3. Employment Impacts by Sector of Combined Expenditures and Financing of 

EPA Alternatives on Portland MSA 
Average Annual Employment Impact (Jobs)

B D E

Min Max Min Max Min Max Min Max Min Max

Forestry, Fishing, and Related Activities 0 -10 -10 -10 -10 -10 -10 -10 -10 -20

Mining 0 0 0 0 0 0 0 0 0 0

Utilities 0 0 0 0 0 0 0 0 0 0

Construction 0 -20 0 -30 0 -40 0 -40 10 -80

Manufacturing -10 -20 -20 -30 -20 -30 -30 -40 -50 -70

Wholesale Trade -10 -10 -10 -10 -10 -10 -10 -20 -20 -30

Retail Trade -20 -30 -30 -50 -40 -60 -40 -70 -70 -120

Transportation and Warehousing -20 -30 -20 -40 -30 -50 -30 -50 -50 -80

Information 0 0 0 0 0 0 0 -10 -10 -10

Finance and Insurance -10 -10 -10 -10 -10 -10 -10 -20 -20 -30

Real Estate and Rental and Leasing -10 -10 -10 -20 -10 -20 -10 -20 -20 -40

Professional, Scientific, and Technical Services 30 20 40 20 40 10 40 10 40 -10

Management of Companies and Enterprises 0 0 0 0 0 0 0 0 -10 -10

Administrative and Waste Management Services 0 -10 0 -20 0 -20 0 -20 0 -40

Educational Services 0 0 -10 -10 -10 -10 -10 -10 -10 -20

Health Care and Social Assistance -20 -30 -30 -50 -40 -60 -40 -70 -80 -120

Arts, Entertainment, and Recreation 0 0 -10 -10 -10 -10 -10 -10 -10 -20

Accommodation and Food Services -10 -20 -20 -30 -20 -30 -20 -40 -40 -70

Other Services, except Public Administration -10 -20 -20 -30 -20 -30 -20 -40 -40 -60

Total Government Employment -10 -130 -20 -190 -30 -230 -30 -240 -60 -430

Farm Employment 0 0 0 0 0 0 0 0 0 0

Total -110 -340 -170 -510 -230 -640 -250 -680 -460 -1,250

I F

 
Note:  Rows may not sum to totals due to rounding. 

Source: NERA calculations as explained in text. 
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C. Conclusions 

The following are our principal conclusions regarding the impacts of EPA’s remedial alternatives 

for the Portland Harbor Superfund Site on the Portland regional economy: 

1. All EPA alternatives lead to net losses to the Portland regional economy. Our estimates 

indicate that the negative impacts of financing outweigh the positive impacts of regional 

expenditures for all of the five EPA alternatives. These negative impacts are reflected in 

net losses in jobs, GRP, personal income, and population. 

2. Losses to the Portland regional economy are substantially greater for the more expensive 

EPA alternatives. The estimated (maximum) average annual job loss is 1,250 jobs for 

alternative F, compared to 340 jobs for alternative B; for GRP, the corresponding range is 

from $178 million per year for alternative F compared to $49 million per year for 

alternative B. 

Table ES-4. Employment Impacts by Wage Group of Combined Expenditures and 

Financing of EPA Alternatives on Portland MSA 

Average Annual Employment Impact (Jobs)

B D E

Min Max Min Max Min Max Min Max Min Max

Low-wage -20 -30 -30 -50 -40 -60 -50 -70 -80 -130

Medium-wage -40 -140 -70 -210 -100 -270 -120 -290 -220 -550

High-wage -40 -160 -70 -240 -80 -300 -90 -320 -160 -570

Total -110 -340 -170 -510 -230 -640 -250 -680 -460 -1,250

I F

 
Note: Low-wage jobs correspond to jobs in sectors with average annual incomes less than or equal to $30,000; 

medium-wage jobs correspond to jobs in sectors with average annual incomes greater than $30,000 and less 

than or equal to $80,000; high-wage jobs correspond to jobs in sectors with average annual incomes greater 

than $80,000. Rows may not sum to totals due to rounding. 

Source: NERA calculations as explained in text. 

 

Table ES-5. Employment Impacts by Wage Group of Combined Expenditures and 

Financing of EPA Alternatives on Portland MSA 

Average Annual Employment Impact (% Total)

B D E

Min Max Min Max Min Max Min Max Min Max

Low-wage 19% 10% 19% 10% 18% 10% 18% 10% 17% 10%

Medium-wage 40% 41% 42% 42% 45% 42% 46% 43% 48% 44%

High-wage 40% 49% 39% 48% 37% 47% 36% 47% 34% 46%

Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

I F

 
Note: Low-wage jobs correspond to jobs in sectors with average annual incomes less than or equal to $30,000; 

medium-wage jobs correspond to jobs in sectors with average annual incomes greater than $30,000 and less 

than or equal to $80,000; high-wage jobs correspond to jobs in sectors with average annual incomes greater 

than $80,000. Rows may not sum to totals due to rounding. 

Source: NERA calculations as explained in text. 
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3. The size of the negative impacts is uncertain. Uncertainties in how costs would be 

financed lead to ranges of estimated impacts. For example, the average estimated annual 

loss for alternative I ranges from 230 jobs to 640 jobs per year. 

4. Almost all sectors of the Portland regional economy are negatively affected. Multiplier 

effects lead to negative impacts on virtually all sectors of the Portland regional economy, 

particularly under the more expensive remedial alternatives.  

5. Losses are concentrated in relatively high-wage sectors. Roughly 40 percent of the 

estimated job losses due to the EPA alternatives are projected to be in relatively high-

wage sectors.  
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I. Introduction 

A. Background on Portland Harbor Superfund Site 

The Portland Harbor Superfund site (“Site”) is designated as the portion of the Willamette River 

from the Broadway Bridge at river mile (“RM”) 11.8 to Sauvie Island at RM 1.9, with RM 0 

defined as the point where the Willamette River flows into the Columbia River. The Site is 

located immediately northwest and downstream from the downtown area of Portland, Oregon, in 

an urban, industrial portion of the River. 

Both historical and ongoing sources account for the current level of contamination at the Site. 

Since the late 1800s, the Site area has accommodated commercial and industrial activities, 

including shipping, ship building and dismantling, lumber milling, fuel storage and chemical 

production. Through the early 1900s, the waste from these activities was frequently discharged 

directly into the river. Pollutants from these sources also entered the river through groundwater 

and soil contamination. Other ongoing sources of contamination include sewer overflows and 

storm water runoff from land used for industrial, urban residential, agricultural and commercial 

purposes.  

In December 2000, Portland Harbor was officially designated a Superfund site by the U.S. 

Environmental Protection Agency (“EPA”). An initial remedial investigation (“RI”) conducted 

by the Lower Willamette Group (“LWG”)
7
 and submitted to EPA found that sediments from the 

Site contained a number of contaminants, including polychlorinated biphenyls (“PCBs”), DDT, 

polycyclic aromatic hydrocarbons (“PAHs”), and dioxins and furans.  

EPA released a final Feasibility Study (“FS”) in June 2016 that presented detailed information on 

seven remedial alternatives (EPA 2016a). At the same time, EPA released a Proposed Plan for 

the Site identifying alternative I as EPA’s preferred alternative (EPA 2016b). 

B. Overview of EPA Remedial Alternatives 

EPA, in its FS, presented a strategy for developing, presenting, and screening remedial 

alternatives for the Portland Harbor Superfund Site. This strategy also involved prescribing a 

number of technology assignments (e.g., dredging, capping, enhanced natural recovery (“ENR”), 

etc.) to varying degrees in order to achieve specified remedial action levels (“RALs”).  

This strategy resulted in the initial identification of nine remedial alternatives. Alternatives 

included a “No Further Action” alternative
8
 (labeled alternative A and required for study by EPA 

guidelines) and eight remedial alternatives (labeled alternatives B through I in order of 

increasing stringency apart from alternative I, which most closely resembles alternative E in 

                                                 
7
 See http://lwgportlandharbor.org/index.htm for an overview of the Lower Willamette Group’s membership and 

initial investigation work. 

8
 Some remedial activity has taken place within the site. In particular, early actions were taken in 2005 at the Gasco 

site and in 2008 at the Terminal 4 site. 

http://lwgportlandharbor.org/index.htm
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stringency). Overall costs depend on stringency levels and on the remedial action footprint, and 

therefore costs increase from alternatives A through H. Costs for alternative I closely resemble 

those of alternative E. Table 1 provides an overview of the area and volume information by 

remedial technology assignments provided by EPA. 

After identification of potential alternatives, EPA conducted analyses of seven of the FS 

alternatives against the nine evaluation criteria established by the Comprehensive Environmental 

Response, Compensation, and Liability Act (“CERCLA”). Alternative C was eliminated from 

EPA’s detailed analyses as EPA concluded the alternative was not distinctly different from EPA 

alternative B. Alternative H was also eliminated primarily based upon implementability and cost. 

This study evaluates the economic impacts of five of the EPA remedial alternatives—alternatives 

B, D, I, E, and F—against a baseline scenario consistent with alternative A, or “No Further 

Action.” Table 2 summarizes the total expenditures associated with remedial activities under 

each of the five remedial alternatives studied. 

C. Significance of River Activity to the Portland Regional Economy  

Since its settlement, the greater Portland region has been a shipping and transportation hub due 

to its location at the confluence of the Willamette and Columbia Rivers, and to its proximity to 

the Pacific Ocean. From 2003 to 2012, the value of exports from the Portland metropolitan area 

more than doubled (Brookings 2012). By 2012, exports accounted for nearly 20 percent of 

economic activity in the greater Portland area (Brookings 2012). That same year, Portland city 

government and business leaders announced a plan to double regional exports from 2012 to 2017 

(Read 2012). Exports from the Portland metropolitan region totaled over $18.8 billion (in 2015 

dollars) in 2014 (ITA 2016).  

Table 1. Area and Volume Information for EPA Alternatives 

EPA Alternative

A B C D I E F G H

Capping (Acres) - 23 30 45 64 66 118 185 535

Dredging (Acres) - 72 87 132 167 204 387 572 1,632

ENR (Acres) - 100 97 87 59.8 60 28 20 0

In-Situ Treatment (Acres) - 7 5 3 0 0 0 0 0

MNR (Acres) - 1,966 1,948 1,900 1876 1,838 1,634 1,391 0  
Note:  ENR—enhanced natural recovery; MNR—monitored natural recovery. 

Source: EPA (2016a) 

 

Table 2. EPA Expenditure Estimates for EPA Alternatives Studied 

EPA Alternative

B D I E F

Total Expenditures (Million 2016$)

Undiscounted $642 $953 $1,173 $1,240 $2,179

3% Discount Rate $475 $700 $867 $923 $1,552  
Note:  Present value as of January 1, 2016 using a 3% real discount rate. 

Source:  EPA (2016a) 
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Technology firms that specialize in computers and electronics comprise a large portion of the 

Portland regional economy. In 2010, computer and electronic manufactured goods accounted for 

over 56 percent of exports from the Portland region (Brookings 2012). Technology firms such as 

Intel and Tektronix are among the largest employers in the Portland region (Krattenmaker 2015). 

Firms that specialize in clean technology and sustainability also help drive the Portland regional 

economy. Numerous green energy firms, such as Vestas Wind Systems, the largest producer of 

wind turbines in the world, have a substantial presence in the Portland metropolitan area 

(Yglesias 2012).  As part of its initiative to increase exports, a “We Build Green Cities” 

campaign was launched to market Portland-based sustainability-focused firms to the rest of the 

world (Brookings 2012).  

Portland Harbor—the harbor in which the Site is located—is still very much an active port and 

gateway, one which supports a large portion of the exports described above and employs 

approximately 40,000 workers (LWG 2016). The terminals at the port today handle grain, 

mineral bulks, automobiles, break-bulk cargo, and other goods (ECONorthwest 2013). Portland 

Harbor is currently the third-largest export center for grain in the world as well as the largest 

wheat exporting port in the United States (EPA 2016c). Moreover, the port is one of the largest 

automobile import gateways on the west coast of the United States (EPA 2016c). Thus, the 

Portland Harbor and related industrial activities contribute significantly to the regional economy. 

D. Report Objectives 

The objective of this report is to analyze the economic impacts of EPA’s remedial alternatives on 

the Portland regional economy. This economic impact assessment is distinct from a benefit-cost 

analysis, which provides a monetary assessment of changes in social well-being (EPA 2011, p. 

3). The EPA remedial alternatives studied in this report are estimated by EPA to cost between 

$642 million and more than $2 billion (undiscounted) and could disrupt the Willamette River for 

up to 13 years (or longer according to alternative estimates—see Table 3 below). EPA has not 

provided estimates of the potential impacts of the remedial alternatives on economic activity in 

the Portland region. EPA has, however, recognized the importance of economic impact analysis 

as a tool for weighing trade-offs associated with cleanup policies and programs (EPA 2011). 

Prior economic impact assessments of Portland Harbor remediation, conducted in 2012 before 

the release of EPA’s 2016 FS, arrived at seemingly conflicting conclusions. A Brattle Group 

report confined its analysis to the negative financing impacts of remediation and found negative 

economic impacts (Brattle 2012). In contrast, a study conducted by ECONorthwest considered 

only the positive expenditure impacts and found positive economic impacts (ECONorthwest 

2012). This inconsistency indicates a need for an additional study that considers both impacts. 

Indeed, EPA has recognized that ignoring project financing will lead to an overstatement of the 

economic impacts of cleanup activity. (And similar reasoning would hold for ignoring the 

positive effects of project expenditures.) EPA guidelines specifically note that analysts should 

account for the region’s need to finance the project along with the positive impacts of cleanup 

(EPA 2011, p. 80). 
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Our assessment reconciles previous findings by quantifying the positive and negative impacts 

associated with both remediation expenditures and financing, thereby providing information on 

the net impacts. We also use the most up-to-date information on the remedial alternatives put 

forward by EPA, including EPA’s preferred alternative—alternative I. 

E. Organization of the Report 

The remainder of this report is organized as follows. Section II provides an overview of the data 

and methodology supporting our REMI PI+ study of the economic impacts of EPA’s remedial 

alternatives on the Portland regional economy. Section III presents the results of the study. 

Lastly, Section IV summarizes the principal empirical results and draws conclusions regarding 

the impacts of the EPA alternatives on the Portland regional economy. Appendices to this report 

provide additional information on modeling tools (i.e., REMI PI+), detailed data and 

assumptions, detailed results, alternative results based on EPA’s alternative waste disposal 

scenario,
9
 alternative results based on AECOM estimates of costs and timing, and qualitative 

assessments regarding potential impacts on riverfront activities. 

 

                                                 
9
 EPA develops expenditure estimates under two disposed material management (“DMM”) scenarios: DMM 

scenario 1, which involves construction of a confined disposal facility (“CDF”) on-site as well as off-site 

disposal, and DMM scenario 2, which involves only off-site disposal. Impact estimates in the body of this report 

correspond to DMM scenario 2, the same DMM scenario which EPA evaluates in the main FS. Similar to EPA, 

we present impact estimates under DMM scenario 1 in an appendix to this report (see Appendix F). 



 
Regional Economic Study Data and Methodology 

 

  

NERA Economic Consulting  5 

 

II. Regional Economic Study Data and Methodology 

This chapter describes the data and methodologies we use to estimate the impacts of the EPA 

alternatives on the Portland MSA regional economy. We first provide an overview of the 

modeling approach and then discuss specifics of the data and methodology.  

A. Overview of Modeling Approach 

Figure 1 summarizes the steps we use to model the economic impacts of the EPA alternatives on 

the Portland regional economy. The following is an overview of our process. 

 We obtain remedial expenditures for the five alternatives we evaluate from the 2016 EPA 

FS. This includes detailed information for the various phases of construction and other 

expenditures, assumed to occur over a 31-year period. Note that our assessments do not 

include past expenditures on interim cleanup and past and future legal and other 

administrative fees.  

 We assume that local governments, local businesses and national/international entities 

share equally in the financing of the remedial expenditures, and we develop alternative 

assumptions on the specifics of local financing that we use to develop a range of direct 

financing impacts for the alternatives. In addition, we evaluate the financing impacts if 

expenditures were financed entirely by each group. We do not include the potential 

effects of insurance recovery, which is speculative and may lead to premium increases. 

 We utilize a regional economic model of the Portland regional economy provided by 

Regional Economic Models, Inc., Policy Insight Plus (“REMI PI+”). 

 We translate the detailed expenditures and financing data into appropriate REMI PI+ 

inputs. 

 Using these inputs, we run simulations in REMI PI+ of the Portland regional economy 

under each of the five EPA alternatives considered for this study and under the various 

financing scenarios.  

 Finally, we compare these simulations to REMI PI+’s “baseline” forecasts in order to 

determine the economic impacts of the remedial alternatives on the Portland regional 

economy, as measured by Gross Regional Product (“GRP”), employment, personal 

income and population. (See Appendix B for information on the REMI PI+ baseline 

forecast for Portland.) 

The result of this approach is a set of estimates of the impacts of the five EPA alternatives on the 

Portland MSA regional economy. 
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B. REMI PI+ Model 

We use REMI PI+ to develop estimates of the effects of the EPA alternatives.  REMI PI+ is a 

state-of-the-art regional economic tool that has been developed and refined by researchers over 

more than twenty-five years. It is widely used by federal, state, and local agencies, as well as 

analysts in the private sector and academia, to estimate the effects of regulations, investments, 

closures, and other policy scenarios Appendix A provides additional background on REMI PI+.  

1. REMI PI+ Model 

The core of the REMI PI+ model is a set of input-output (“I/O”) relationships among different 

industries. These relationships show how industries are related to one another, in terms of both 

inputs and outputs. Thus, they allow one to estimate how changes in one industry will affect 

demand for other industries (those that provide inputs to the industry in question). In addition, 

I/O models can be used to trace the effects that result from changes in the income of workers in 

the affected industries. 

The REMI PI+ model goes well beyond the standard I/O relationships to incorporate other 

important feedback effects. The model includes demographic components, because the 

population of an area over the long run depends in part on the available economic opportunities. 

Changes in population in turn have feedback effects on the local economy, affecting the demand 

for housing and other goods. Other feedback effects include changes in wages as a result of 

changes in economic activity. If employment increases, for example, wages will tend to rise, 

affecting the competitive position of the region relative to other areas. The model also 

incorporates so-called agglomeration effects, which dictate that, if many firms in a given 

industry sector cluster in a specific region, the entire industry benefits through improved access 

to labor and other inputs.
10

 

                                                 
10

 EPA’s Handbook on the Benefits, Costs, and Impacts of Land Cleanup and Reuse provides commentary, noting  

that  the REMI PI+ model “offers a detailed representation that projects annual impacts including output, labor 

and capital, demographics, market share, wages, prices, and production costs at the regional level.” Because all 

such models are based on current input-output relationships, REMI PI+  does not capture potential future 

changes in production processes and technology (see EPA 2011, p. 92). Although the model does not by itself 

include the effects of financing expenditures, we include detailed estimates of how expenditures would be 

financed in order to avoid this potential limitation of the REMI PI+ model (see EPA 2011, p. 93). 

Figure 1. Overview of REMI PI+ Study Methodology 
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The REMI PI+ model incorporates detailed and up-to-date macroeconomic data from the U.S. 

Bureau of Economic Analysis, the U.S. Bureau of Labor Statistics, the U.S. Census Bureau, and 

other public sources.  

2. Portland REMI PI+ Model 

Each version of the REMI PI+ model is custom-built for the regions of interest, which can range 

from counties to entire countries. The model built for this project was compiled in late 2015, 

with version 1.7 of REMI’s PI+ application. We developed a 4-region model in order to 

appropriately specify inputs and summarize outputs. We use the model to develop estimates of 

impacts in the seven-county Portland MSA. 

Figure 2 shows the geographic scope of the Portland REMI PI+ model. The model includes four 

regions: 

1. City of Portland; 

2. Five Oregon counties in the Portland metropolitan area (“Rest of MSA: OR”); 

3. Two Washington counties in the Portland metropolitan area (“Rest of MSA: WA”); and 

4. Rest of Oregon (“Rest of OR State”). 

Figure 2. Map of REMI PI+ Model Regions 

 
Source: NERA 
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We input expenditure and financing information into the various REMI PI+ sub-regions and the 

relevant years and develop results for the seven-county Portland metropolitan region (which 

includes the City of Portland). Our simulations incorporate the results of the model over the 31-

year period from 2020 to 2050. As noted above, the general methodology begins with a baseline 

simulation in REMI PI+ to develop baseline economic conditions over the relevant time period. 

The baseline can be thought of as consistent with EPA alternative A, the “No Further Action” 

alternative. We then add the inputs to reflect the expenditures and financing of each of the five 

EPA alternatives. By comparing the Portland regional economy with and without the five EPA 

alternatives, we are able to estimate what the EPA alternatives mean to the Portland region in 

terms of changes in employment, GRP, personal income, and population.  

C. Expenditures of EPA Remedial Alternatives 

This section provides information on expenditures for the EPA alternatives considered in this 

study and basic information on how they are modeled in REMI PI+.
11

 We assume that 

expenditures begin in 2020 and end in 2050, consistent with EPA’s 31-year remediation period. 

These expenditures include costs for activities related to implementing the various technology 

assignment measures during the construction period (such as dredging and capping) as well as 

costs related to ongoing activities such as long-term monitoring and periodic Site reviews. 

1. Total Expenditures by EPA Remedial Alternative  

Table 3 provides estimates of the total undiscounted expenditures for the five remedial 

alternatives. The table shows estimates developed by EPA as well as estimates developed by 

AECOM under alternative assumptions. EPA’s (undiscounted) estimates range from about $642 

million for alternative B to about $2.2 billion for alternative F. AECOM cost estimates are larger, 

with a range from approximately $1 billion to nearly $3 billion. Impacts presented in this report 

are based upon detailed EPA cost estimates; however, we also provide forecasted impacts using 

AECOM’s cost and timing estimates in Appendix G. 

In addition to differences in total expenditures, EPA and AECOM estimates differ substantially 

in the estimated duration of the construction period (i.e., the time required to implement 

                                                 
11

 Additional information on detailed expenditure data and modeling assumptions is available in Appendix C. 

Table 3. EPA and AECOM Expenditure Estimates for EPA Alternatives 

EPA Alternative

B D I E F

EPA Estimates

Years of Construction 4 6 7 7 13

Total Expenditures (Million 2016$) $642 $953 $1,173 $1,240 $2,179

AECOM-Adjusted Estimates

Years of Construction 5 8 11 13 26

Total Expenditures (Million 2016$) $1,051 $1,355 $1,644 $1,758 $2,969  
Note: Undiscounted total expenditures. 

Source: EPA (2016a) and AECOM (2016) 
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necessary technology assignments such as dredging and capping). For EPA estimates, the time 

range is from 4 years for alternative B to 13 years for alternative F. In contrast, AECOM 

estimates that the range is from 4 years for alternative B to 26 years for alternative F. AECOM’s 

estimates differ primarily because of differences in assumed production rates for dredging (i.e., 

quantity of dredged material per unit of time) and other activities, as well as differences in levels 

of reliance on certain technology measures. 

2. Nature and Timing of EPA Remedial Expenditures 

EPA provided detailed data in its 2016 FS on annual remediation expenditures for the 

alternatives over a generic 31-year remediation period. We presume remediation expenditures 

would occur according to this schedule beginning in 2020. The detailed data in the FS also 

includes a comprehensive list of estimates of all expenditures for labor and materials associated 

with remediation activities during the construction period as well as expenditures for ongoing 

activities such as periodic Site reviews. 

Table 4 provides an overview of EPA’s total estimated expenditures summarized in terms of 

general cost categories consistent with those used in the FS. Figure 3 illustrates the timing of 

expenditures by alternative over the 31-year remediation period (2020-2050).  

 

Table 4. EPA Alternative Expenditures by EPA Cost Category (Million 2016$) 

EPA Alternative

EPA Cost Category B D I E F

IC Capital Costs $2 $3 $4 $4 $5

MNR Capital Costs $11 $10 $10 $10 $9

Tech Assignment Capital Costs $339 $542 $737 $814 $1,616

Site-Wide Monitoring 

     and MNR Periodic Costs
$267 $364 $384 $375 $495

Long Term O&M Periodic Costs $18 $28 $32 $32 $48

IC Periodic Costs $3 $3 $4 $4 $5

5-Year Site Review Periodic Costs $2 $2 $2 $2 $2

Total $642 $953 $1,173 $1,240 $2,179  
Note: Undiscounted totals over 31-year period (2020-2050). IC—institutional controls; MNR—monitored natural 

recovery; Tech Assignment—technology assignment measures (e.g., capping, dredging). 

Source: EPA (2016a) and NERA calculations as explained in text. 
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The remainder of this section provides an overview of the process of inputting these data into 

REMI PI+ in order to estimate the positive expenditure impacts of the EPA alternatives on the 

Portland region. 

3. REMI PI+ Modeling of Expenditure Impacts 

Remediation expenditures, when assessed alone, will benefit the Portland regional economy by 

increasing the demands for products and services across a range of industries. The demand for 

construction materials and personnel will increase during the construction period, and the 

ongoing periodic expenditures for monitoring and other activities also will increase the demand 

for various goods and services across a number of sectors in the Portland region. Both the 

construction and the ongoing periodic activities create “multiplier” effects on the regional 

economy—as the direct businesses buy various goods and services (“indirect” effects) and 

employees spend money within the area (“induced” effects). 

In order to input expenditures into REMI PI+, expenditures must be assigned to sectors and 

model regions. Individual costs detailed in EPA’s FS are assigned to sectors based on EPA 

descriptions of costs and on the sector definitions in REMI’s 70-sector PI+ model. The majority 

of costs associated with remediation will occur in the City of Portland. Certain expenditures 

associated with activities such as waste disposal will occur in other REMI PI+ model regions or 

outside the Portland REMI PI+ model region altogether. Expenditures outside the Portland 

Figure 3. EPA Alternative Expenditures by Year (Million 2016$) 

 
Note:  Undiscounted annual expenditures. 

Source: EPA (2016a) 
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REMI PI+ model region are not included as inputs to the model. Appendix C provides additional 

details regarding our assignments of EPA expenditures to REMI PI+ sectors and regions. 

Expenditures are generally modeled as increases in demand for goods and services in a sector 

and are subject to regional purchase coefficients, by which part of the increased demand is met 

by sales in other regions, as explained below. However, if demand is expected to be met 

exclusively by local industry (e.g., waste disposal at an existing facility), costs are modeled as 

increases in industry sales in the relevant region. 

As noted, REMI PI+ generally uses estimated regional purchase coefficients to distribute the 

economic impacts of the purchases for the project to the regions in the REMI PI+ model (and 

implicitly to other regions outside the area). For example, since the regional purchase coefficient 

for the construction sector in the City of Portland in 2020 is 0.964, the model assumes that 96.4 

percent of the value of construction activity will be spent in the City of Portland and directly 

contribute to the City of Portland economy (in terms of employment, income, and so forth).
12

 

The remaining purchases are assumed to be obtained from outside the city, either in the other 

model regions (i.e., the Oregon and Washington counties in the MSA and the rest of the state of 

Oregon) or outside the model area altogether (i.e., in the rest of the United States or out of the 

country). The REMI PI+ model assumes that purchases related to the EPA remedial alternatives 

that are made outside the model area would not affect the Portland regional economy. 

                                                 
12

 The RPCs in REMI do not take into account the possibility that specialized expertise would be needed from 

outside the region (e.g., experts in dredging who would not be available in the Portland region). 

Table 5. EPA Alternative Expenditures by REMI PI+ Sector (Million 2016$) 

EPA Alternative

REMI Sector B D I E F

Administrative and support services $270 $357 $451 $443 $569

Construction $113,422 $152,041 $195,765 $209,263 $354,228

Management of companies and enterprises $1,391 $1,391 $1,391 $1,391 $1,391

Nonmetallic mineral product manufacturing $67,938 $103,548 $119,370 $121,253 $191,289

Plastics and rubber product manufacturing $442 $743 $872 $850 $1,302

Printing and related support activities $102 $102 $102 $102 $102

Professional, scientific, and technical services $270,478 $372,360 $396,907 $388,077 $522,839

Rental and leasing services; 

     Lessors of nonfinancial intangible assets
$30 $52 $58 $58 $92

Rail transportation $3 $3 $3 $3 $3

Real estate $2,597 $3,868 $4,503 $4,503 $8,317

Truck transportation $6,762 $6,762 $6,762 $6,762 $6,762

Waste management and remediation services $98,092 $131,508 $164,178 $175,753 $302,634

Water transportation $13,831 $25,730 $37,976 $43,741 $98,405

N/A* $67,062 $154,567 $244,964 $287,603 $690,990

Total $642,419 $953,029 $1,173,303 $1,239,801 $2,178,923  
Note: *Expenditures associated with waste disposal at Subtitle D Facility (Roosevelt Regional Landfill) are 

located outside the Portland region (and REMI PI+ model footprint) in Washington State. Undiscounted 

totals over 31-year period (2020-2050). 

Source: EPA (2016a) and NERA calculations as explained in text. 
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D. Financing of EPA Remedial Alternatives 

This section provides information on the financing of remediation expenditures and its negative 

impacts on the regional economy.
13

 The expenditures for EPA’s alternatives at the Portland 

Harbor Superfund Site will have to be paid for by some mix of entities. In contrast to the positive 

effects of cleanup expenditures, financing by local businesses and governments leads to negative 

impacts on the Portland economy. Local businesses facing cost burdens will see increased 

production costs and decreased competitive positions, resulting in negative economic impacts to 

the region; local governments facing cost burdens will need to increase taxes or reduce other 

spending, similarly resulting in negative impacts.
14

 

The process of determining responsibility for remedial expenditures is complicated and ongoing, 

with no resolution until after the specific remediation plan is selected; however, EPA has named 

more than 100 entities as potentially responsible parties (“PRPs”) that may be liable for cleanup 

costs at the Site.
15

 Certain entities that expected to face eventual liability entered into legal 

agreements with EPA to finance initial investigation activities. These entities formed a coalition 

called the Lower Willamette Group.
16

 Thus, we have some sense of the potential universe of 

liable parties, as well as those who have already financed initial investigation activities. 

This section provides additional information on the various categories of entities that might fund 

remediation expenditures in the future as well as the assumptions used to develop impacts for a 

range of financing cases. Because the nature of the financing is uncertain, we develop 

information that allows us to estimate a range of possible financing impacts on the Portland 

regional economy. 

1. Potential Groups to Finance Expenditures 

The size of the potential negative impacts of remediation financing depends in large part on the 

extent to which costs are borne by “local” versus “non-local” entities. 

Local entities, in the context of the study, might include: 

 Cities or other municipalities; 

 The Port Authority; 

 Other local governmental organizations; and 

 Local businesses. 

                                                 
13

 Additional information on detailed financing data and modeling assumptions is available in Appendix D. 

14
 We do not take into account the possibility that some business or government costs would be covered by 

insurance. Any insurance recovery is speculative and subject to additional complications (e.g., possibility of 

increased premiums). 

15
 See: https://www3.epa.gov/region10/pdf/ph/uplands/gnl_address_list_september_2014.pdf 

16
 See: http://lwgportlandharbor.org/ 

https://www3.epa.gov/region10/pdf/ph/uplands/gnl_address_list_september_2014.pdf
http://lwgportlandharbor.org/
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Non-local entities might include: 

 National businesses; 

 International businesses; and 

 Federal government. 

We consider the impacts of financing expenditures for three representative groups of potentially 

responsible parties: 

1. Local governments (“local entity”); 

2. Local businesses (“local entity”); and 

3. National/international businesses and federal government (or “non-local entities”). 

Each of these groups will be responsible for some share of the remediation costs;
17

 however, the 

exact shares will be determined after the remediation plan is selected and are at this point 

uncertain. We develop a “mixed financing” case which assumes remediation costs are borne 

equally by each of the three groups.
18

 As background, we show the economic impacts assuming 

costs are borne entirely by each group. In addition, we develop assumptions on the possibility of 

different financing mechanisms and timing for local businesses and governments that allow us to 

estimate potential ranges. 

2. Financing by Local Governments 

At least two local government entities have been identified as PRPs at the Portland Site—

namely, the City of Portland and Port of Portland. As noted, both entities have, as members of 

LWG, already contributed financially to the initial cleanup investigation (e.g., the remedial 

investigation and feasibility study). Both of these entities are located within the Portland region 

and future remediation costs borne by these and other local government entities will have 

negative impacts on the regional economy. 

The magnitude of these negative impacts is uncertain and will depend upon a number of factors, 

such as the mechanisms local government entities might use to finance remediation costs. We 

assume that local government budgets must be balanced—i.e., any increase in spending on 

remediation activities must be offset with a corresponding decrease in other spending or by an 

                                                 
17

 In fact, both local government and local businesses have already financed expenditures associated with initial Site 

investigations as members of LWG. 

18
 Although certain costs—such as those associated with waste disposal—might occur outside the Portland region, 

those costs could very well be financed within the region. Our financing cases develop allocations based upon 

total remediation expenditures. 
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increase in taxes.
19

 We model the impacts of both potential financing mechanisms for local 

governments in order to account for this uncertainty. 

 Spending cuts. Local government entities such as the City or Port might elect to pay for 

increased costs related to remediation expenditures by decreasing spending on other 

government services (e.g., police, fire, etc.). We develop estimates of government 

spending cuts due to remediation financing based upon an assumed share of costs 

allocated to local government entities. 

 Tax increases. Local government entities might instead elect to pay for increased costs 

related to remediation expenditures by increasing tax revenues. Local government entities 

are generally able to increase revenue by raising property tax rates for residential and 

commercial taxpayers. We develop estimates of property tax increases due to remediation 

financing based upon an assumed share of costs allocated to local government entities 

and on historical and forecasted economic data. (See Appendix D for additional details.) 

In addition to the uncertainty in specific financing mechanisms, there is some uncertainty in how 

local government entities might elect to incur these costs over time. In particular, we consider 

two potential timing alternatives. 

 Contemporaneous financing. Local government entities might elect to undertake 

measures that offset increases in spending on remediation activities (i.e., spending cuts or 

tax increases) in the same year as those expenditures associated with remediation 

activities are made. For example, if $100 million must be spent on cleanup activities in 

2020, and government entities are responsible for ten percent of all costs, then under this 

approach local government entities would reduce spending or increase taxes by $10 

million in 2020 to offset their cost burden in that year. 

 Financing over time. Local government entities might instead elect to undertake measures 

that offset increases in spending on remediation activities (i.e., spending cuts or tax 

increases) on a regular, fixed schedule. This would involve financing costs with debt and 

making payments to creditors over time; under this scenario, government entities would 

be responsible for financing both principal (i.e., their share of remediation expenditures) 

and interest. Total costs to local governments and total spending cuts or tax increases 

would be greater than if financed contemporaneously. This “over time” approach to 

financing timing seems more likely due to the large variation in annual costs over the 

period according to EPA’s schedule (see Figure 3). It could be challenging for local 

governments to make large changes in services provided or in taxes collected from one 

year to the next. 

We develop four potential local government financing methods based upon all possible 

combinations of financing mechanisms and financing timing alternatives, as summarized in 

Table 6. 

                                                 
19

The Port of Portland also earns revenue from business transactions, but it is not clear this would be a viable 

mechanism for the Port, and certainly not for other government entities, to offset remediation expenditures. 
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3. Financing by Local Businesses 

A number of local businesses have been identified by EPA as PRPs at the Portland Harbor Site. 

For local businesses, remediation costs would directly increase the cost of doing business in the 

Portland region. We treat costs borne by local businesses as increases in production costs within 

the relevant sectors and regions. As with government financing, local businesses may decide 

either to incur cost increases in the same year as remediation expenditures (i.e., 

“contemporaneously”) or to finance remediation spending over time and incur interest expenses. 

(Note that interest rates faced by businesses are generally higher than those faced by government 

entities; see Appendix D for information explaining our assumed interest rates.) 

We develop two potential local government financing methods—contemporaneous production 

cost increases or production cost increases over time, as summarized in Table 7. 

4. Financing by National/International Entities 

PRPs at the Portland Site include a number of national and international entities. We assume 

expenditures allocated to non-local entities represent an introduction of net new spending in the 

economy (i.e., financing impacts are zero). In practice, the financing impacts of costs allocated to 

this group would depend upon where in a company’s balance sheet the costs are incurred. Our 

assumption would understate the financing impacts of EPA’s remedial alternatives if non-local 

entities impose financing costs on their local operations (in which case, impacts would resemble 

those under a local financing scenario). 

5. Mixed Financing Case 

Our mixed financing case (for which we calculate the net economic impact results) assumes one-

third of costs are borne by each of the three broad groups (local governments, local businesses, 

and external entities). For background, we first show results assuming 100 percent financing by 

each of the three groups in the subsequent section on results. 

Table 6. Overview of Financing Mechanisms for Local Governments 

Local Entity Financing Method Financing Timing

Local Governments Tax increase
1

Contemporaneous

Tax increase Over time (3% real interest rate)

Spending cut Contemporaneous

Spending cut
2

Over time (3% real interest rate)  
Notes: 

1
Case corresponds to the minimum financing impact; 

2
Case corresponds to the maximum financing impact. 

Source: NERA as explained in text. 

 

Table 7. Overview of Financing Mechanisms for Local Businesses 

Local Entity Financing Method Financing Timing

Local Businesses Cost increase
1

Contemporaneous

Cost increase
2

Over time (5.5% real interest rate)  
Notes: 

1
Case corresponds to the minimum financing impact; 

2
Case corresponds to the maximum financing impact. 

Source: NERA as explained in text. 
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III. Portland Regional Economic Impacts of EPA Remedial 
Alternatives 

This chapter provides empirical results of our REMI PI+ modeling, comparing the baseline 

REMI PI+ values with estimates of the values under the various EPA alternatives.  Following the 

methodology outlined in the previous chapter, we first provide information on REMI PI+ 

modeling of expenditures, ignoring financing considerations. We then provide results for the 

financing cases, the last of which is the mixed case we use in our modeling of the net impacts of 

expenditures and financing. The final sections of this chapter provide the net impacts of 

combining expenditures and financing.  

The regional impacts are based on gains and losses in the following four REMI PI+ output 

variables: 

 Gross Regional Product, the total value added for goods and services; 

 Personal Income, aggregate personal income from all sources including wages, dividends 

and government transfer payments; 

 Employment, total jobs (both full-time and part-time); and 

 Population, the number of persons in the region. 

We produce REMI PI+ output over the 31-year period from 2020 to 2050. Results in this chapter 

are generally reported both for the average annual impact over the period as well as the 

cumulative impact over the period. For values in dollars, the cumulative impacts are aggregated 

as a present value as of January 1, 2016 using a real (inflation-adjusted) discount rate of 3%.
20

 

The non-dollar values (jobs and population) are summed over the period without discounting, 

presented in job-years and person-years, respectively. As an example of the job-year calculation, 

if, for example, expenditures result in 100 additional jobs in 2020 and 100 additional jobs in 

2021 (relative to the baseline level of jobs in those two years), the alternative would lead to a 

total of 200 job-years over the two-year period. To reflect the appropriate precision of the 

estimates, jobs and population are reported to the nearest 10 jobs or people. Appendix E provides 

the detailed annual results corresponding to the average and cumulative results presented in this 

chapter. 

A. Positive Regional Economic Impacts of Expenditures 

Table 8 provides the REMI PI+ results for expenditures. The EPA remediation expenditures by 

themselves add to Portland regional economic activity. In terms of employment, the job gains 

due to expenditures range from an average annual value of 160 for alternative B to an average 

annual value of 410 for alternative F. Over the 31-year period, the alternatives would add 

                                                 
20

 The Office of Management and Budget provides for the use of discount rates of 3% and 7% in federal 

rulemakings. 
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between 5,080 and 12,690 job-years. The population impacts are similar, reflecting the fact that 

changes in jobs tend to be associated with changes in population. 

The positive impacts on GRP and personal income from expenditures are similar to one another 

and show the same increasing values for more expensive alternatives.  Expenditures from EPA 

alternative B are projected to result in an average increase of about $18 million per year in the 

Portland regional economy, or about $385 million discounted over the 31-year period. 

Expenditures associated with EPA alternative F would result in regional economic impacts that 

are more than twice as large, with an annual increase of $45 million and a cumulative increase of 

about $964 million. Expenditures associated with EPA’s preferred alternative I are projected to 

result in an increase of $29 million annually and $629 million discounted over the 31-year 

period.  

B. Negative Regional Economic Impacts of Financing 

This section provides results for the various financing cases. As described in Chapter II, our 

combined results assume that expenditures are financed equally by local governments, local 

businesses and national/international entities.  

This section provides results for cases in which expenditures are assumed to be financed entirely 

by local governments, entirely by local businesses, and under the mixed case previously 

described. Financing by national and international entities is assumed to lead to external 

financing, which would have no negative impacts on the Portland MSA economy as long as 

those costs were not borne by the local subsidiary. (Therefore, quantitative results for an 

equivalent “all national/international” case are not shown.) 

Table 8. Economic Impacts of EPA Alternative Expenditures on Portland MSA 

B D I E F

Gross Regional Product (Million 2016$)

Average Annual $18 $25 $29 $29 $45

Cumulative (3% DR) $385 $537 $629 $646 $964

Personal Income (Million 2016$)

Average Annual $16 $22 $26 $26 $40

Cumulative (3% DR) $337 $467 $548 $563 $836

Total Employment (Jobs/Job-Years)

Average Annual 160 230 270 270 410

Cumulative 5,080 7,090 8,250 8,440 12,690

Population (Persons/Person-Years)

Average Annual 210 290 350 360 550

Cumulative 6,490 9,070 10,750 11,090 17,150  
Note:  Cumulative GRP and personal income impacts calculated as present values as of January 1, 2016 using a 

3% real discount rate. 

Source: NERA calculations as explained in text. 
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1. Regional Economic Impacts of Local Government Financing 

Table 9 shows the impacts of remediation financing if all of the expenditures were financed by 

local governments, based upon the methodologies explained in Chapter II. All of the impacts are 

negative, reflecting the fact that local government financing would require increases in taxes or 

decreases in other government spending (and thus withdrawals from the Portland MSA 

economy). 

a. Differences across Remedial Alternatives 

The potential losses from local government financing are predicted to be substantially greater for 

the more expensive remedial alternatives. Based upon the maximum jobs impacts, for example, 

the loss ranges from about 720 jobs per year for alternative B to 2,450 jobs per year for 

alternative F; the corresponding cumulative values are about 22,380 job-years for alternative B 

and about 75,890 job-years for alternative F. EPA’s preferred alternative I is projected to result 

in a loss of 1,320 jobs per year and 40,870 cumulative job-years over the 31-year period. 

b. Differences within Remedial Alternatives 

In addition to differences across alternatives, the range of potential impacts for each individual 

alternative is large. The maximum values for each case are substantially greater than the 

minimum values (on the order of two times) for categories other than population, for which the 

range is smaller. For example, in the case of GRP impacts due to alternative B, the minimum 

value is an average annual loss of about $37 million per year and the maximum value is an 

average annual loss of about $73 million per year, a ratio of about 2.0. These values translate into 

cumulative losses of between about $804 million and $1.4 billion over the 31-year period. 

Employment ranges are similar, ranging from a minimum of about 340 jobs per year to a 

maximum of about 720 jobs per year. The cumulative values range from losses of about 10,620 

job-years to 22,380 job-years. 

Table 9. Economic Impacts of Local Government Financing of EPA Alternatives on 

Portland MSA 
B  D  I  E  F

Min Max  Min Max Min Max Min Max Min Max

Gross Regional Product (Million 2016$)

Average Annual -$37 -$73 -$54 -$109 -$67 -$134 -$71 -$142 -$123 -$249

Cumulative (3% DR) -$804 -$1,349 -$1,178 -$2,001 -$1,461 -$2,464 -$1,559 -$2,604 -$2,580 -$4,575

Personal Income (Million 2016$)

Average Annual -$35 -$77 -$52 -$114 -$64 -$141 -$68 -$149 -$117 -$261

Cumulative (3% DR) -$731 -$1,378 -$1,073 -$2,044 -$1,334 -$2,517 -$1,425 -$2,659 -$2,345 -$4,672

Total Employment (Jobs/Job-Years)

Average Annual -340 -720 -500 -1,070 -620 -1,320 -660 -1,390 -1,110 -2,450

Cumulative -10,620 -22,380 -15,600 -33,200 -19,320 -40,870 -20,560 -43,190 -34,460 -75,890

Population (Persons/Person-Years)

Average Annual -740 -880 -1,090 -1,310 -1,360 -1,610 -1,450 -1,700 -2,480 -2,990

Cumulative -22,890 -27,290 -33,920 -40,490 -42,230 -49,840 -45,010 -52,670 -77,010 -92,550  
Note:  Cumulative GRP and personal income impacts calculated as present values as of January 1, 2016 using a 

3% real discount rate. 

Source: NERA calculations as explained in text. 
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2. Regional Economic Impacts of Local Business Financing 

Table 10 shows the impacts of remediation financing if all of the expenditures were financed by 

local businesses, based upon the methodologies explained in Chapter II. As with local 

government financing, all of the impacts are negative, reflecting the fact that local business 

financing would mean decreased expenditures for other goods and services in the Portland MSA 

economy and a decreased competitive position. The negative impacts for local business 

financing are generally similar to or greater than local government financing impacts, due in part 

to the fact that increased production costs also make Portland area businesses less competitive 

relative to other regions. 

a. Differences across Remedial Alternatives 

As with local government financing, the potential losses from local business financing would be 

substantially greater for the more expensive remedial alternatives. Based upon the maximum 

jobs impacts, for example, the loss ranges from about 750 jobs per year for alternative B to 2,440 

jobs per year for alternative F; the corresponding cumulative values are about 23,310 job-years 

for alternative B and about 75,660 job-years for alternative F. EPA’s preferred alternative I is 

projected to result in a loss of 1,340 jobs annually and 41,690 cumulative job-years over the 31-

year period. 

b. Differences within Remedial Alternatives 

The maximum values for each case are substantially greater than the minimum values for 

categories other than population, for which the range is smaller. For example, in the case of GRP 

impacts due to local business financing of alternative B, the minimum value is an average annual 

loss of about $70 million per year and the maximum value is an average annual loss of about 

$124 million per year, a ratio of about 1.8. These values translate into cumulative losses of 

between about $1.5 billion and $2.2 billion over the 31-year period. Financing impacts on 

Table 10. Economic Impacts of Local Business Financing of EPA Alternatives on Portland 

MSA 
B  D  I  E  F

Min Max  Min Max Min Max Min Max Min Max

Gross Regional Product (Million 2016$)

Average Annual -$70 -$124 -$101 -$182 -$124 -$223 -$132 -$236 -$221 -$407

Cumulative (3% DR) -$1,473 -$2,191 -$2,120 -$3,216 -$2,616 -$3,936 -$2,791 -$4,153 -$4,493 -$7,176

Personal Income (Million 2016$)

Average Annual -$51 -$85 -$74 -$124 -$91 -$152 -$96 -$160 -$159 -$276

Cumulative (3% DR) -$1,044 -$1,480 -$1,498 -$2,167 -$1,849 -$2,650 -$1,974 -$2,795 -$3,142 -$4,813

Total Employment (Jobs/Job-Years)

Average Annual -470 -750 -680 -1,100 -840 -1,340 -890 -1,420 -1,440 -2,440

Cumulative -14,660 -23,310 -21,050 -34,120 -25,890 -41,690 -27,560 -43,970 -44,630 -75,660

Population (Persons/Person-Years)

Average Annual -780 -1,160 -1,130 -1,710 -1,410 -2,100 -1,500 -2,220 -2,470 -3,860

Cumulative -24,080 -35,850 -35,080 -53,060 -43,640 -65,190 -46,650 -68,840 -76,700 -119,780  
Note:  Cumulative GRP and personal income impacts calculated as present values as of January 1, 2016 using a 

3% real discount rate. 

Source: NERA calculations as explained in text. 

 



 
Portland Regional Economic Impacts of EPA Remedial Alternatives 

 

  

NERA Economic Consulting  20 

 

employment are similar, ranging from a minimum of about 470 jobs per year to a maximum of 

about 750 jobs per year. The cumulative values are about 14,660 job-years and 23,310 job-years. 

3. Regional Economic Impacts of Mixed Case Financing 

Table 11 shows the impacts of remediation financing for the mixed case in which remediation 

expenditures are financed by an equal combination of financing by local governments, local 

businesses, and national/international entities. As with local government and local business 

financing, all of the impacts are negative, reflecting the fact that local government or local 

business financing would mean decreased expenditures for other goods and services in the 

Portland MSA and a less competitive Portland economy. The negative impacts of the mixed 

financing case are smaller than the previous cases considered. 

a. Differences across Remedial Alternatives 

As with the “pure” financing cases, the potential losses from the mixed financing case would be 

substantially greater for the more expensive remedial alternatives. Based upon the maximum 

jobs impacts, for example, the loss ranges from about 500 jobs per year for alternative B to 1,660 

jobs per year for alternative F; the corresponding cumulative values are about 15,510 job-years 

for alternative B and about 51,540 job-years for alternative F. EPA’s preferred alternative I is 

projected to result in a loss of 910 jobs per year and 28,060 cumulative job-years over the 31-

year period. 

b. Differences within Remedial Alternatives 

This mixed financing case results in estimates qualitatively similar to the two “pure” financing 

cases. The maximum values for each case are substantially greater than the minimum values for 

categories other than population, for which the range is smaller. For example, in the case of GRP 

impacts due to alternative B, the minimum value is an average annual loss of about $36 million 

per year and the maximum value is an average annual loss of about $67 million per year, a ratio 

of about 1.9. These values translate into cumulative losses of between about $766 million and 

Table 11. Economic Impacts of Mixed Financing of EPA Alternatives on Portland MSA 
B  D  I  E  F

Min Max  Min Max Min Max Min Max Min Max

Gross Regional Product (Million 2016$)

Average Annual -$36 -$67 -$52 -$99 -$64 -$121 -$68 -$128 -$116 -$223

Cumulative (3% DR) -$766 -$1,200 -$1,113 -$1,770 -$1,375 -$2,172 -$1,467 -$2,293 -$2,396 -$3,993

Personal Income (Million 2016$)

Average Annual -$29 -$55 -$42 -$81 -$52 -$99 -$55 -$105 -$94 -$183

Cumulative (3% DR) -$598 -$969 -$869 -$1,429 -$1,076 -$1,754 -$1,148 -$1,852 -$1,863 -$3,224

Total Employment (Jobs/Job-Years)

Average Annual -270 -500 -400 -740 -490 -910 -520 -960 -870 -1,660

Cumulative -8,510 -15,510 -12,380 -22,870 -15,260 -28,060 -16,240 -29,620 -26,840 -51,540

Population (Persons/Person-Years)

Average Annual -500 -680 -740 -1,010 -920 -1,240 -980 -1,310 -1,660 -2,300

Cumulative -15,500 -21,030 -22,840 -31,220 -28,450 -38,450 -30,370 -40,630 -51,310 -71,360  
Note:  Cumulative GRP and personal income impacts calculated as present values as of January 1, 2016 using a 

3% real discount rate. 

Source: NERA calculations as explained in text. 
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$1.2 billion over the 31-year period. Employment ranges for alternative B are similar, ranging 

from a minimum of about 270 jobs per year to a maximum of about 500 jobs per year. The 

cumulative values are about 8,510 job-years and 15,510 job-years. 

C. Net Regional Economic Impacts of Expenditures and Financing 

The net impacts of the EPA remedial alternatives on the Portland MSA economy depend upon 

the combined effects of positive expenditure impacts and negative financing impacts. Table 12 

provides the net effects of the five EPA alternatives considered on the Portland region. Because 

the financing results are developed as ranges, the net effects are presented as a set of ranges as 

well. Perhaps the most significant result is that the net effect is negative for all of the remedial 

alternatives. That is, the negative financing impacts are greater than the positive expenditure 

impacts. 

These negative impacts are smaller than the financing impacts by themselves of course; but the 

general themes are similar to those for the individual financing cases.  

a. Differences across Remedial Alternatives 

The potential net losses from the combined case would be substantially greater for the more 

expensive remedial alternatives. Based upon the maximum jobs impacts, for example, the loss 

ranges from about 340 jobs per year for alternative B to 1,250 jobs per year for alternative F; the 

corresponding cumulative values are about 10,430 job-years for alternative B and about 38,860 

job-years for alternative F. EPA’s preferred alternative I is projected to result in a loss of 640 

jobs per year and 19,810 cumulative job-years over the 31-year period.  

The same trend toward greater losses for the more expensive alternatives is evident in the other 

measures of regional impacts. In terms of GRP for the maximum values, alternative B would 

result in a loss of about $49 million per year (or a cumulative value of about $815 million over 

the period), compared to about $178 million per year (or a cumulative value of about $3 billion) 

Table 12. Economic Impacts of Combined Expenditures and Financing (Mixed Case) of 

EPA Alternatives on Portland MSA 
B  D  I  E  F

Min Max  Min Max Min Max Min Max Min Max

Gross Regional Product (Million 2016$)

Average Annual -$18 -$49 -$28 -$74 -$36 -$93 -$39 -$99 -$71 -$178

Cumulative (3% DR) -$381 -$815 -$575 -$1,233 -$747 -$1,544 -$821 -$1,648 -$1,432 -$3,030

Personal Income (Million 2016$)

Average Annual -$13 -$39 -$20 -$59 -$26 -$73 -$29 -$78 -$53 -$142

Cumulative (3% DR) -$261 -$632 -$401 -$962 -$528 -$1,206 -$585 -$1,289 -$1,027 -$2,388

Total Employment (Jobs/Job-Years)

Average Annual -110 -340 -170 -510 -230 -640 -250 -680 -460 -1,250

Cumulative -3,430 -10,430 -5,290 -15,780 -7,020 -19,810 -7,800 -21,180 -14,150 -38,860

Population (Persons/Person-Years)

Average Annual -290 -470 -440 -710 -570 -890 -620 -950 -1,100 -1,750

Cumulative -9,010 -14,540 -13,770 -22,150 -17,690 -27,690 -19,270 -29,530 -34,160 -54,220  
Note:  Cumulative GRP and personal income impacts calculated as present values as of January 1, 2016 using a 

3% real discount rate. 

Source: NERA calculations as explained in text. 
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for alternative F. EPA’s alternative I would result in a loss of $93 million per year or a 

cumulative value of about $1.5 billion over the period.  

b. Differences within Remedial Alternatives 

The maximum values for each case are substantially greater than the minimum values for 

categories other than population, for which the range is smaller. Indeed, the ratio of the 

maximum value to the minimum value is even greater than for the financing cases. In the case of 

GRP impacts due to alternative B, for example, the minimum value is an average annual loss of 

about $18 million per year and the maximum value is an average annual loss of about $49 

million per year, a ratio of about 2.7. These values translate into cumulative losses of between 

about $381 million and $815 million over the 31-year period. Employment ranges for alternative 

B are similar, ranging from about a minimum of 110 jobs per year to a maximum of about 340 

jobs per year. The cumulative values are losses of about 3,430 job-years and about 10,430 job-

years. 

D. Impacts on Portland Region Sectors and Wage Groups 

1. Sector Results 

Although remediation expenditures are largely concentrated in just a few sectors (e.g., 

construction, waste management, etc.), the economic impacts of EPA’s remedial alternatives are 

widespread. Table 13 shows the full effects (on an average annual basis) of the five EPA 

alternatives on Portland regional employment by sector. In nearly every sector, the net effect of 

the EPA alternatives on jobs is negative (i.e., the negative impact of local business and 

government financing burdens on average annual jobs is greater than the positive impact of 

remediation expenditures). Effects on government employment are particularly large under 

financing cases which assume large decreases in government spending (rather than increases in 

taxes); for alternative F, for example, the maximum negative impact on government employment 

is 430 jobs per year. 
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2. Wage Group Results 

The sector employment effects of EPA’s remedial alternatives can be categorized in terms of 

wage groups based upon average annual wage rates. Table 14 shows estimates of the range of 

average annual job losses divided into jobs in low-wage, medium-wage, and high-wage sectors.  

Regardless of the various financing assumptions, the EPA alternatives disproportionately affect 

high-wage jobs in the Portland region; for alternative B, for example, the average annual loss in 

high-wage jobs ranges from about 40 to 160, while total losses range from about 110 to 340. 

Thus, the high-wage jobs represent between roughly 40 percent and 50 percent of total losses, as 

shown in Table 15 (and generally consistent across all alternatives and cases).  

Table 13. Employment Impacts by Sector of Combined Expenditures and Financing 

(Mixed Case) of EPA Alternatives on Portland MSA 
Average Annual Employment Impact (Jobs)

B D E

Min Max Min Max Min Max Min Max Min Max

Forestry, Fishing, and Related Activities 0 -10 -10 -10 -10 -10 -10 -10 -10 -20

Mining 0 0 0 0 0 0 0 0 0 0

Utilities 0 0 0 0 0 0 0 0 0 0

Construction 0 -20 0 -30 0 -40 0 -40 10 -80

Manufacturing -10 -20 -20 -30 -20 -30 -30 -40 -50 -70

Wholesale Trade -10 -10 -10 -10 -10 -10 -10 -20 -20 -30

Retail Trade -20 -30 -30 -50 -40 -60 -40 -70 -70 -120

Transportation and Warehousing -20 -30 -20 -40 -30 -50 -30 -50 -50 -80

Information 0 0 0 0 0 0 0 -10 -10 -10

Finance and Insurance -10 -10 -10 -10 -10 -10 -10 -20 -20 -30

Real Estate and Rental and Leasing -10 -10 -10 -20 -10 -20 -10 -20 -20 -40

Professional, Scientific, and Technical Services 30 20 40 20 40 10 40 10 40 -10

Management of Companies and Enterprises 0 0 0 0 0 0 0 0 -10 -10

Administrative and Waste Management Services 0 -10 0 -20 0 -20 0 -20 0 -40

Educational Services 0 0 -10 -10 -10 -10 -10 -10 -10 -20

Health Care and Social Assistance -20 -30 -30 -50 -40 -60 -40 -70 -80 -120

Arts, Entertainment, and Recreation 0 0 -10 -10 -10 -10 -10 -10 -10 -20

Accommodation and Food Services -10 -20 -20 -30 -20 -30 -20 -40 -40 -70

Other Services, except Public Administration -10 -20 -20 -30 -20 -30 -20 -40 -40 -60

Total Government Employment -10 -130 -20 -190 -30 -230 -30 -240 -60 -430

Farm Employment 0 0 0 0 0 0 0 0 0 0

Total -110 -340 -170 -510 -230 -640 -250 -680 -460 -1,250

I F

 
Note: Rows may not sum to totals due to rounding. 

Source: NERA calculations as explained in text. 
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Table 14. Employment Impacts by Wage Group of Combined Expenditures and Financing 

(Mixed Case) of EPA Alternatives on Portland MSA 

Average Annual Employment Impact (Jobs)

B D E

Min Max Min Max Min Max Min Max Min Max

Low-wage -20 -30 -30 -50 -40 -60 -50 -70 -80 -130

Medium-wage -40 -140 -70 -210 -100 -270 -120 -290 -220 -550

High-wage -40 -160 -70 -240 -80 -300 -90 -320 -160 -570

Total -110 -340 -170 -510 -230 -640 -250 -680 -460 -1,250

I F

 
Note: Low-wage jobs correspond to jobs in sectors with average annual incomes less than or equal to $30,000; 

medium-wage jobs correspond to jobs in sectors with average annual incomes greater than $30,000 and less 

than or equal to $80,000; high-wage jobs correspond to jobs in sectors with average annual incomes greater 

than $80,000. Rows may not sum to totals due to rounding. 

Source: NERA calculations as explained in text. 

 

Table 15. Employment Impacts by Wage Group of Combined Expenditures and Financing 

(Mixed Case) of EPA Alternatives on Portland MSA 

Average Annual Employment Impact (% Total)

B D E

Min Max Min Max Min Max Min Max Min Max

Low-wage 19% 10% 19% 10% 18% 10% 18% 10% 17% 10%

Medium-wage 40% 41% 42% 42% 45% 42% 46% 43% 48% 44%

High-wage 40% 49% 39% 48% 37% 47% 36% 47% 34% 46%

Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

I F

 
Note: Low-wage jobs correspond to jobs in sectors with average annual incomes less than or equal to $30,000; 

medium-wage jobs correspond to jobs in sectors with average annual incomes greater than $30,000 and less 

than or equal to $80,000; high-wage jobs correspond to jobs in sectors with average annual incomes greater 

than $80,000. Rows may not sum to totals due to rounding. 

Source: NERA calculations as explained in text. 
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IV. Summary and Conclusions 

This chapter summarizes the major results of this study, including an overview of major 

quantitative results and a summary of the major conclusions of the study.
 21

 

A. Estimated Impacts of EPA Remedial Alternatives on the Portland 
Regional Economy 

Figure 4 summarizes the estimated average annual impacts of the EPA remedial alternatives on 

the Portland MSA economy, as measured by GRP and employment. The figure shows that all 

five EPA alternatives are projected to lead to net losses to the Portland regional economy. The 

figure also shows that there is a range of potential impacts based on uncertainties in how 

expenditures would be financed by local governments and businesses. 

These results provide indications of how losses increase with the specific EPA alternative and 

also of how sensitive the results are to uncertainties in the financing of expenditures. In the case 

of GRP impacts, for example, the maximum average annual impact (as measured by the 

maximum value) ranges from a loss of about $49 million per year for alternative B to a loss of 

about $178 million per year for alternative F. For alternative I, the range of potential impacts is 

from an average annual loss of $36 million to an average annual loss of $93 million. 

                                                 
21

 See Appendix H for a discussion of conclusions related to our qualitative assessment of potential impacts on 

riverfront businesses. 

Figure 4. Economic Impacts of Combined Expenditures and Financing (Mixed Case) of 

EPA Alternatives on Portland MSA 

 
Source: NERA calculations as explained in text. 

 



 
Summary and Conclusions 

 

  

NERA Economic Consulting  26 

 

B. Conclusions Regarding Impacts of EPA Remedial Alternatives 
on the Portland Regional Economy 

The following is a list of the principal conclusions regarding the economic impacts of the EPA 

alternatives: 

1. All EPA alternatives lead to net losses to the Portland regional economy. Our estimates 

indicate that the negative impacts of financing outweigh the positive impacts of regional 

expenditures for all of the five EPA alternatives. These negative impacts are reflected in 

net losses in jobs, GRP, personal income, and population. 

2. Losses to the Portland regional economy are substantially greater for the more expensive 

EPA alternatives. The estimated (maximum) average annual job loss is 1,250 jobs for 

alternative F, compared to 340 jobs for alternative B; for GRP, the corresponding range is 

from $178 million per year for alternative F compared to $49 million per year for 

alternative B. 

3. The size of the negative impacts is uncertain. Uncertainties in how costs would be 

financed lead to substantial ranges in estimated impacts. For example, the average 

estimated annual loss for alternative I ranges from 230 jobs to 640 jobs per year. 

4. Almost all sectors of the Portland regional economy are negatively affected. Multiplier 

effects lead to negative impacts on virtually all sectors of the Portland regional economy, 

particularly under the more expensive remedial alternatives.  

5. Losses are concentrated in relatively high-wage sectors. Roughly 40 percent of the 

estimated job losses due to the EPA alternatives are projected to be in relatively high-

wage sectors. 
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Appendix A: Overview of the REMI PI+ Model 

This overview is based on text prepared by Regional Economic Models, Inc. More detailed 

information is available from REMI PI+.
22

 

REMI PI+ is a structural economic forecasting and policy analysis model. It integrates input-

output, computable general equilibrium, econometric, and economic geography methodologies. 

The model is dynamic, with forecasts and simulations generated on an annual basis and 

behavioral responses to compensation, price, and other economic factors. 

The model consists of thousands of simultaneous equations with a structure that is relatively 

straightforward. The exact number of equations used varies depending on the extent of industry, 

demographic, demand, and other detail in the specific model being used. The overall structure of 

the model can be summarized in five major blocks: (1) Output and Demand, (2) Labor and 

Capital Demand, (3) Population and Labor Supply, (4) Compensation, Prices, and Costs, and (5) 

Market Shares. 

The Output and Demand block consists of output, demand, consumption, investment, 

government spending, exports, and imports, as well as feedback from output change due to the 

change in the productivity of intermediate inputs. The Labor and Capital Demand block includes 

labor intensity and productivity as well as demand for labor and capital. Labor force participation 

rate and migration equations are in the Population and Labor Supply block. The Compensation, 

Prices, and Costs block includes composite prices, determinants of production costs, the 

consumption price deflator, housing prices, and the compensation equations. The proportion of 

local, inter-regional, and export markets captured by each region is included in the Market 

Shares block. 

Models can be built as single region, multi-region, or multi-region national models. A region is 

defined broadly as a sub-national area, and could consist of a state, province, county, or city, or 

any combination of sub-national areas. 

Single-region models consist of an individual region, called the home region. The rest of the 

nation is also represented in the model. However, since the home region is only a small part of 

the total nation, the changes in the region do not have an endogenous effect on the variables in 

the rest of the nation. 

Multiregional national models also include a central bank monetary response that constrains 

labor markets. Models that only encompass a relatively small portion of a nation are not 

endogenously constrained by changes in exchange rates or monetary responses. 

The following sub-sections describe the five blocks of the REMI PI+ model in more depth. 

                                                 
22

  See http://www.remi.com/index.php?page=documentation&hl=en_US. 

http://www.remi.com/index.php?page=documentation&hl=en_US
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A. Block 1: Output and Demand 

This block includes output, demand, consumption, investment, government spending, import, 

commodity access, and export concepts. Output for each industry in the home region is 

determined by industry demand in all regions in the nation, the home region’s share of each 

market, and international exports from the region. 

For each industry, demand is determined by the amount of output, consumption, investment, and 

capital demand on that industry. Consumption depends on real disposable income per capita, 

relative prices, differential income elasticities, and population. Input productivity depends on 

access to inputs because a larger choice set of inputs means it is more likely that the input with 

the specific characteristics required for the job will be found. In the capital stock adjustment 

process, investment occurs to fill the difference between optimal and actual capital stock for 

residential, non-residential, and equipment investment. Government spending changes are 

determined by changes in the population. 

B. Block 2: Labor and Capital Demand 

The Labor and Capital Demand block includes the determination of labor productivity, labor 

intensity, and the optimal capital stocks. Industry-specific labor productivity depends on the 

availability of workers with differentiated skills for the occupations used in each industry. The 

occupational labor supply and commuting costs determine firms’ access to a specialized labor 

force. 

Labor intensity is determined by the cost of labor relative to the other factor inputs, capital and 

fuel. Demand for capital is driven by the optimal capital stock equation for both non-residential 

capital and equipment. Optimal capital stock for each industry depends on the relative cost of 

labor and capital, and the employment weighted by capital use for each industry. Employment in 

private industries is determined by the value added and employment per unit of value added in 

each industry. 

C.  Block 3: Population and Labor Supply 

The Population and Labor Supply block includes detailed demographic information about the 

region. Population data is given for age, gender, and ethnic category, with birth and survival 

rates for each group. The size and labor force participation rate of each group determines the 

labor supply. These participation rates respond to changes in employment relative to the potential 

labor force and to changes in the real after-tax compensation rate. Migration includes retirement, 

military, international, and economic migration. Economic migration is determined by the 

relative real after-tax compensation rate, relative employment opportunity, and consumer access 

to variety. 
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D. Block 4: Compensation, Prices, and Costs 

This block includes delivered prices, production costs, equipment cost, the consumption deflator, 

consumer prices, the price of housing, and the compensation equation. Economic geography 

concepts account for the productivity and price effects of access to specialized labor, goods, and 

services. 

These prices measure the price of the industry output, taking into account the access to 

production locations. This access is important due to the specialization of production that takes 

place within each industry, and because transportation and transaction costs of distance are 

significant. Composite prices for each industry are then calculated based on the production costs 

of supplying regions, the effective distance to these regions, and the index of access to the 

variety of outputs in the industry relative to the access by other uses of the product. 

The cost of production for each industry is determined by the cost of labor, capital, fuel, and 

intermediate inputs. Labor costs reflect a productivity adjustment to account for access to 

specialized labor, as well as underlying compensation rates. Capital costs include costs of non-

residential structures and equipment, while fuel costs incorporate electricity, natural gas, and 

residual fuels. 

The consumption deflator converts industry prices to prices for consumption commodities. For 

potential migrants, the consumer price is additionally calculated to include housing prices. 

Housing prices change from their initial level depending on changes in income and population 

density. 

Compensation changes are due to changes in labor demand and supply conditions and changes in 

the national compensation rate. Changes in employment opportunities relative to the labor force 

and occupational demand change determine compensation rates by industry. 

E. Block 5: Market Shares 

The equations in the Market Shares block measure the proportion of local and export markets 

that are captured by each industry.  These depend on relative production costs, the estimated 

price elasticity of demand, and the effective distance between the home region and each of the 

other regions.  The change in share of a specific area in any region depends on changes in its 

delivered price and the quantity it produces compared with the same factors for competitors in 

that market.  The share of local and external markets then drives the exports from and imports to 

the home economy. 
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Appendix B: REMI PI+ Baseline Forecasts 

This appendix provides an overview of selected REMI PI+ baseline forecasts for the Portland 

MSA. Specifically, in Table B-1 we display the REMI PI+ baseline forecasted levels of gross 

regional product, employment and personal income for the years 2015, 2020, and 2050. (The 

REMI PI+ baseline includes annual forecasts; we provide selected years as a summary.) All of 

the changes to the variables that we provide in this report are changes to these REMI PI+ 

baseline forecasts. 

 

Table B-1. Selected REMI PI+ Baseline Forecast Levels for the Portland Metropolitan 

Statistical Area 

Portland MSA

2016 2020 2050

Gross Regional/State Product (Billion 2015$) $152 $169 $321

Personal Income (Billion 2015$) $116 $131 $242

Total Employment (Thousand Jobs) 1,473 1,506 1,763

Population (Thousand Persons) 2,400 2,505 3,062  
Note: Portland MSA corresponds to the sum of three REMI sub-regions: City of Portland, Rest of MSA in 

Oregon, and Rest of MSA in Washington. 

Source: REMI PI+ 
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Appendix C: Detailed Expenditure Data and Modeling 
Assumptions 

This appendix provides details on the data and assumptions supporting the modeling of the 

expenditure impacts of EPA’s remedial alternatives. (Note that alternative expenditure and 

impact estimates using AECOM costs are provided in Appendix F.) 

A. EPA Remedial Alternative Expenditures 

Expenditure information for the EPA alternatives is obtained from EPA’s FS (EPA (2016a)). 

Remediation timing assumptions are based upon EPA’s 31-year remediation schedule, 

summarized in terms of EPA’s general cost categories in Table C-1. NERA assumes the 

remediation period begins in 2020 (i.e., year zero in Table C-1 corresponds to 2020). 

Table C-2 summarizes annual and total remediation expenditures by EPA’s remedial 

alternatives. 

Table C-1. EPA Alternative Timing by Cost Category (Years of Activity) 
EPA Alternative

B D I E F

0- 3 0 - 5 0 - 6 0 - 6 0 - 12

Institutional Controls Capital Costs 0- 3 0 - 5 0 - 6 0 - 6 0 - 12

MNR Capital Costs 0 0 0 0 0

Long Term O&M Periodic Costs

Institutional Controls Periodic Costs

5-Year Site Review Periodic Costs

Technology Assignments 

     Measures Capital Construction Costs

Site-Wide Monitoring 

     and MNR Periodic Costs

5, 10, 15, 20, 25, 30

2, 4, 6, 8, 10, 14, 

18, 22, 26, 30

2, 4, 6, 8, 10, 14, 

18, 22, 26, 30

2, 4, 6, 8, 10, 14, 

18, 22, 26, 30

5, 10, 15, 20, 25, 30

2, 4, 6, 8, 10, 14, 18, 

22, 26, 30

5, 10, 15, 20, 25, 30 5, 10, 15, 20, 25, 30

2, 4, 6, 8, 10, 14, 

18, 22, 26, 30

5, 10, 15, 20, 25, 30

5, 10, 15, 20, 25, 30 5, 10, 15, 20, 25, 30 5, 10, 15, 20, 25, 30 5, 10, 15, 20, 25, 30

5, 10, 15, 20, 25, 305, 10, 15, 20, 25, 30 5, 10, 15, 20, 25, 30 5, 10, 15, 20, 25, 305, 10, 15, 20, 25, 30

5, 10, 15, 20, 25, 30  
Source: EPA (2016a) 
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B. EPA Remedial Alternative Expenditures as Inputs to REMI PI+ 

In order to input the expenditures associated with remediation activities under the EPA 

alternatives into the REMI PI+ model, expenditures must first be assigned to the appropriate 

sectors, variables, and regions. 

While EPA generally summarizes remediation activities as corresponding to the categories in 

Table C-1, expenditure estimates for each alternative are in fact based upon detailed engineering 

Table C-2. EPA Alternative Expenditures (Thousand 2016$) 

EPA Alternative

Year B D I E F

2020 $96,209 $101,401 $116,077 $126,773 $133,415

2021 $85,296 $90,920 $105,880 $116,782 $124,666

2022 $112,040 $127,294 $144,306 $154,249 $174,165

2023 $85,296 $90,920 $105,880 $116,782 $124,666

2024 $26,744 $127,294 $144,306 $154,249 $174,165

2025 $3,814 $96,468 $112,161 $123,059 $133,754

2026 $26,744 $36,374 $144,306 $154,249 $174,165

2027 $0 $0 $0 $0 $124,666

2028 $26,744 $36,374 $38,426 $37,467 $174,165

2029 $0 $0 $0 $0 $124,666

2030 $30,558 $41,922 $44,707 $43,744 $183,253

2031 $0 $0 $0 $0 $124,666

2032 $0 $0 $0 $0 $124,666

2033 $0 $0 $0 $0 $0

2034 $26,744 $36,374 $38,426 $37,467 $49,499

2035 $3,814 $5,548 $6,281 $6,277 $9,088

2036 $0 $0 $0 $0 $0

2037 $0 $0 $0 $0 $0

2038 $26,744 $36,374 $38,426 $37,467 $49,499

2039 $0 $0 $0 $0 $0

2040 $3,814 $5,548 $6,281 $6,277 $9,088

2041 $0 $0 $0 $0 $0

2042 $26,744 $36,374 $38,426 $37,467 $49,499

2043 $0 $0 $0 $0 $0

2044 $0 $0 $0 $0 $0

2045 $3,814 $5,548 $6,281 $6,277 $9,088

2046 $26,744 $36,374 $38,426 $37,467 $49,499

2047 $0 $0 $0 $0 $0

2048 $0 $0 $0 $0 $0

2049 $0 $0 $0 $0 $0

2050 $30,558 $41,922 $44,707 $43,744 $58,587

Total $642,419 $953,029 $1,173,303 $1,239,801 $2,178,923  
Note: Shaded areas correspond to EPA’s construction duration for each alternative; undiscounted totals over 31-

year period (2020-2050). 

Source: EPA (2016a) 
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cost estimates. Appendix G to EPA’s FS provides a series of tables, or “cost worksheets,” 

providing details on each individual cost item associated with the various remedial alternatives 

(i.e., description, unit cost, quantity, total cost). We develop a database of EPA costs by 

alternative based upon the cost worksheets. We rely upon this database, as well as other 

information provided in the FS and FS appendices, in order to assign costs to sectors and 

variables and to model regions. 

1. Expenditures by REMI PI+ Sectors and Variables 

Individual cost items are assigned to one or more REMI PI+ sectors based upon EPA’s 

descriptions of the nature of each cost and the sector definitions in REMI’s 70 sector PI+ model. 

Table C-3 provides an overview of the amount and share of expenditures assigned to various 

REMI sectors.  

Expenditures are generally input as increases in exogenous final demand within a given sector 

and are subject to the associated regional purchase coefficients (“RPCs”) within that sector; 

however, certain demands associated with remediation activities, based upon the nature of those 

activities, would be met exclusively by local industry (e.g., waste disposal at an existing waste 

management facility specified by EPA). In this case, expenditures are input as increases in 

industry sales. Table C-3 summarizes expenditures for the EPA alternatives by EPA cost 

category and REMI PI+ variable and sector. Note that the REMI PI+ model establishes RPCs on 

an average basis at the sector level and does not take into account the possibility that certain 

activities within a sector could require highly specialized labor from outside the region (e.g., 

specialists in dredging). Thus, the REMI PI+ results might overstate the RPCs and thus the 

potential positive impacts of remediation expenditures in the Portland MSA. 

Table C-3. EPA Alternative Expenditures by REMI PI+ Sector (Thousand 2016$) 
Expenditures  Percent of Total

REMI Sector B D I E F  B D I E F

Administrative and support services $270 $357 $451 $443 $569 0% 0% 0% 0% 0%

Construction $113,422 $152,041 $195,765 $209,263 $354,228 18% 16% 17% 17% 16%

Management of companies and enterprises $1,391 $1,391 $1,391 $1,391 $1,391 0% 0% 0% 0% 0%

Nonmetallic mineral product manufacturing $67,938 $103,548 $119,370 $121,253 $191,289 11% 11% 10% 10% 9%

Plastics and rubber product manufacturing $442 $743 $872 $850 $1,302 0% 0% 0% 0% 0%

Printing and related support activities $102 $102 $102 $102 $102 0% 0% 0% 0% 0%

Professional, scientific, and technical services $270,478 $372,360 $396,907 $388,077 $522,839 42% 39% 34% 31% 24%

Rail transportation $3 $3 $3 $3 $3 0% 0% 0% 0% 0%

Real estate $2,597 $3,868 $4,503 $4,503 $8,317 0% 0% 0% 0% 0%

Rental and leasing services; 

     Lessors of nonfinancial intangible assets
$30 $52 $58 $58 $92 0% 0% 0% 0% 0%

Truck transportation $6,762 $6,762 $6,762 $6,762 $6,762 1% 1% 1% 1% 0%

Waste management and remediation services $98,092 $131,508 $164,178 $175,753 $302,634 15% 14% 14% 14% 14%

Water transportation $13,831 $25,730 $37,976 $43,741 $98,405 2% 3% 3% 4% 5%

N/A* $67,062 $154,567 $244,964 $287,603 $690,990 10% 16% 21% 23% 32%

Total $642,419 $953,029 $1,173,303 $1,239,801 $2,178,923 100% 100% 100% 100% 100%  
Notes: *Expenditures associated with waste disposal at Subtitle D Facility (Roosevelt Regional Landfill) are 

located outside the Portland region (and REMI PI+ model footprint) in Washington State; IC—institutional 

controls; MNR—monitored natural recovery; Tech Assignment—technology assignment measures (e.g., 

capping, dredging); undiscounted totals over 31-year period (2020-2050). 

Source: EPA (2016a) and NERA calculations as explained in text. 
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2. Expenditures by REMI PI+ Model Regions 

The vast majority of remedial expenditures are associated with activities occurring at the 

Superfund Site and within the City of Portland; however, three general categories of 

expenditures related to disposed material management are assumed to occur outside the City of 

Portland. 

1. Activities at Transload Facility. Transloading is the process by which dredged materials 

are transferred from one mode of transportation to another before being hauled to a final 

disposal facility. Transloading will occur at a designated transload facility. For purposes 

Table C-4. EPA Alternative Expenditures by EPA Cost Category and REMI PI+ Variable 

and Sector (Thousand 2016$) 
EPA Alternative

EPA Cost Category REMI Variable REMI Sector B D I E F

IC Capital Costs Final Demand Administrative and support services $111 $166 $225 $220 $300

Construction $116 $145 $174 $172 $214

Management of companies and enterprises $523 $523 $523 $523 $523

Plastics and rubber product manufacturing $51 $89 $100 $98 $158

Printing and related support activities $11 $11 $11 $11 $11

Professional, scientific, and technical services $1,652 $2,141 $2,659 $2,616 $3,329

Water transportation $13 $22 $25 $24 $39

Rental and leasing services; 

     Lessors of nonfinancial intangible assets
$4 $8 $9 $9 $14

MNR Capital Costs Final Demand Construction $3,118 $2,995 $2,913 $2,855 $2,500

Professional, scientific, and technical services $7,795 $7,486 $7,283 $7,137 $6,249

Tech Assignment Capital Costs Final Demand Construction $88,655 $126,702 $169,922 $183,620 $327,706

Nonmetallic mineral product manufacturing $55,089 $83,747 $97,226 $99,289 $158,996

Plastics and rubber product manufacturing $75 $108 $152 $143 $182

Professional, scientific, and technical services $6,633 $9,582 $11,927 $12,557 $22,346

Real estate $2,597 $3,868 $4,503 $4,503 $8,317

Truck transportation $6,758 $6,758 $6,758 $6,758 $6,758

Waste management and remediation services $47,039 $80,454 $113,125 $124,699 $251,581

Water transportation $13,742 $25,579 $37,807 $43,575 $98,140

Industry Sales Waste management and remediation services $51,053 $51,053 $51,053 $51,053 $51,053

N/A* N/A* $67,062 $154,567 $244,964 $287,603 $690,990

Site-Wide Monitoring 

     and MNR Periodic Costs
Final Demand Construction $18,340 $17,615 $17,137 $16,792 $14,704

Professional, scientific, and technical services $249,095 $346,125 $367,123 $357,883 $480,287

Long Term O&M Periodic Costs Final Demand Construction $3,193 $4,585 $5,619 $5,825 $9,104

Nonmetallic mineral product manufacturing $12,848 $19,800 $22,144 $21,964 $32,294

Plastics and rubber product manufacturing $22 $34 $47 $43 $56

Professional, scientific, and technical services $2,409 $3,663 $4,172 $4,175 $6,218

IC Periodic Costs Administrative and support services $74 $105 $140 $137 $183

Management of companies and enterprises $513 $513 $513 $513 $513

Plastics and rubber product manufacturing $294 $511 $573 $565 $906

Printing and related support activities $90 $90 $90 $90 $90

Professional, scientific, and technical services $1,495 $1,963 $2,345 $2,311 $3,010

Rental and leasing services; 

     Lessors of nonfinancial intangible assets
$26 $44 $50 $49 $79

Water Transportation $73 $126 $141 $139 $223

5-Year Site Review Periodic Costs Final Demand Administrative and support services $86 $86 $86 $86 $86

Management of companies and enterprises $355 $355 $355 $355 $355

Professional, scientific, and technical services $1,399 $1,399 $1,399 $1,399 $1,399

Rail transportation $3 $3 $3 $3 $3

Truck transportation $4 $4 $4 $4 $4

Water transportation $3 $3 $3 $3 $3

Total $642,419 $953,029 $1,173,303 $1,239,801 $2,178,923  
Notes: *Expenditures associated with waste disposal at Subtitle D Facility (Roosevelt Regional Landfill) are 

located outside the Portland region (and REMI PI+ model footprint) in Washington State; IC—institutional 

controls; MNR—monitored natural recovery; Tech Assignment—technology assignment measures (e.g., 

capping, dredging); undiscounted totals over 31-year period (2020-2050). 

Source: EPA (2016a) and NERA calculations as explained in text. 
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of developing cost estimate, EPA assumes the transload facility will be located off-site in 

the state of Oregon (and outside the Portland MSA). As such, we assign all expenditures 

associated with activities that are expected to occur at the transload facility (e.g., facility 

development and permitting, offloading of sediments, dewatering and water treatment, 

loading trucks, etc.) to the Rest of Oregon State REMI PI+ model region. 

2. Disposal at Subtitle D Facility. EPA assumes waste suitable for disposal in a Subtitle D 

facility will be disposed of at the Roosevelt Regional Landfill in in Roosevelt, WA. This 

facility is located outside our REMI PI+ model region; therefore, expenditures associated 

with waste disposal at this facility are excluded from the modeling. 

3. Disposal at Subtitle C Facility. EPA assumes waste not suitable for disposal in a Subtitle 

D facility will be disposed of at Chemical Waste Management of the Northwest in 

Arlington, OR. This facility is located in the Rest of Oregon State region, and 

expenditures associated with waste disposal at this facility are included in this region. 

Tables C-5 through C-9 provide expenditures by EPA cost category and REMI PI+ variable, 

sector, and region for EPA alternatives B through E. As described, most costs occur at the Site 

within the City of Portland, and certain costs associated with disposed material management 

occur either in the Rest of Oregon State region or outside the Region. 
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Table C-5. EPA Alternative B Remediation Expenditures by EPA Cost Category and 

REMI PI+ Variable, Sector, and Region (Thousand 2016$) 
REMI Region

EPA Cost Category REMI Variable REMI Sector

City of 

Portland

Rest of 

MSA: OR

Rest of 

MSA: WA

Rest of 

OR State

Outside 

Region Total

IC Capital Costs Final Demand Administrative and support services $111 $0 $0 $0 $0 $111

Construction $116 $0 $0 $0 $0 $116

Management of companies and enterprises $523 $0 $0 $0 $0 $523

Plastics and rubber product manufacturing $51 $0 $0 $0 $0 $51

Printing and related support activities $11 $0 $0 $0 $0 $11

Professional, scientific, and technical services $1,652 $0 $0 $0 $0 $1,652

Water transportation $13 $0 $0 $0 $0 $13

Rental and leasing services; 

     Lessors of nonfinancial intangible assets
$4 $0 $0 $0 $0 $4

MNR Capital Costs Final Demand Construction $3,118 $0 $0 $0 $0 $3,118

Professional, scientific, and technical services $7,795 $0 $0 $0 $0 $7,795

Tech Assignment Capital Costs Final Demand Construction $77,075 $0 $0 $11,580 $0 $88,655

Nonmetallic mineral product manufacturing $48,555 $0 $0 $6,534 $0 $55,089

Plastics and rubber product manufacturing $75 $0 $0 $0 $0 $75

Professional, scientific, and technical services $3,267 $0 $0 $3,366 $0 $6,633

Real estate $0 $0 $0 $2,597 $0 $2,597

Truck transportation $130 $0 $0 $6,627 $0 $6,758

Waste management and remediation services $42,252 $0 $0 $4,786 $0 $47,039

Water transportation $3,436 $0 $0 $10,307 $0 $13,742

Industry Sales Waste management and remediation services $0 $0 $0 $51,053 $0 $51,053

N/A* N/A* $0 $0 $0 $0 $67,062 $67,062

Site-Wide Monitoring 

     and MNR Periodic Costs
Final Demand Construction $18,340 $0 $0 $0 $0 $18,340

Professional, scientific, and technical services $249,095 $0 $0 $0 $0 $249,095

Long Term O&M Periodic Costs Final Demand Construction $3,193 $0 $0 $0 $0 $3,193

Nonmetallic mineral product manufacturing $12,848 $0 $0 $0 $0 $12,848

Plastics and rubber product manufacturing $22 $0 $0 $0 $0 $22

Professional, scientific, and technical services $2,409 $0 $0 $0 $0 $2,409

IC Periodic Costs Final Demand Administrative and support services $74 $0 $0 $0 $0 $74

Management of companies and enterprises $513 $0 $0 $0 $0 $513

Plastics and rubber product manufacturing $294 $0 $0 $0 $0 $294

Printing and related support activities $90 $0 $0 $0 $0 $90

Professional, scientific, and technical services $1,495 $0 $0 $0 $0 $1,495

Rental and leasing services; 

     Lessors of nonfinancial intangible assets
$26 $0 $0 $0 $0 $26

Water Transportation $73 $0 $0 $0 $0 $73

5-Year Site Review Periodic Costs Final Demand Administrative and support services $86 $0 $0 $0 $0 $86

Management of companies and enterprises $355 $0 $0 $0 $0 $355

Professional, scientific, and technical services $1,399 $0 $0 $0 $0 $1,399

Rail transportation $3 $0 $0 $0 $0 $3

Truck transportation $4 $0 $0 $0 $0 $4

Water transportation $3 $0 $0 $0 $0 $3

Total $478,507 $0 $0 $96,850 $67,062 $642,419  
Notes: *Expenditures associated with waste disposal at Subtitle D Facility (Roosevelt Regional Landfill) are 

located outside the Portland region (and REMI PI+ model footprint) in Washington State; IC—institutional 

controls; MNR—monitored natural recovery; Tech Assignment—technology assignment measures (e.g., 

capping, dredging); undiscounted totals over 31-year period (2020-2050). 

Source: EPA (2016a) and NERA calculations as explained in text. 
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Table C-6. EPA Alternative D Remediation Expenditures by EPA Cost Category and 

REMI PI+ Variable, Sector, and Region (Thousand 2016$) 
REMI Region

EPA Cost Category REMI Variable REMI Sector

City of 

Portland

Rest of 

MSA: OR

Rest of 

MSA: WA

Rest of 

OR State

Outside 

Region Total

IC Capital Costs Final Demand Administrative and support services $166 $0 $0 $0 $0 $166

Construction $145 $0 $0 $0 $0 $145

Management of companies and enterprises $523 $0 $0 $0 $0 $523

Plastics and rubber product manufacturing $89 $0 $0 $0 $0 $89

Printing and related support activities $11 $0 $0 $0 $0 $11

Professional, scientific, and technical services $2,141 $0 $0 $0 $0 $2,141

Water transportation $22 $0 $0 $0 $0 $22

Rental and leasing services; 

     Lessors of nonfinancial intangible assets
$8 $0 $0 $0 $0 $8

MNR Capital Costs Final Demand Construction $2,995 $0 $0 $0 $0 $2,995

Professional, scientific, and technical services $7,486 $0 $0 $0 $0 $7,486

Tech Assignment Capital Costs Final Demand Construction $112,719 $0 $0 $13,982 $0 $126,702

Nonmetallic mineral product manufacturing $71,733 $0 $0 $12,014 $0 $83,747

Plastics and rubber product manufacturing $108 $0 $0 $0 $0 $108

Professional, scientific, and technical services $5,055 $0 $0 $4,527 $0 $9,582

Real estate $0 $0 $0 $3,868 $0 $3,868

Truck transportation $130 $0 $0 $6,627 $0 $6,758

Waste management and remediation services $74,314 $0 $0 $6,140 $0 $80,454

Water transportation $6,395 $0 $0 $19,184 $0 $25,579

Industry Sales Waste management and remediation services $0 $0 $0 $51,053 $0 $51,053

N/A* N/A* $0 $0 $0 $0 $154,567 $154,567

Site-Wide Monitoring 

     and MNR Periodic Costs
Final Demand Construction $17,615 $0 $0 $0 $0 $17,615

Professional, scientific, and technical services $346,125 $0 $0 $0 $0 $346,125

Long Term O&M Periodic Costs Final Demand Construction $4,585 $0 $0 $0 $0 $4,585

Nonmetallic mineral product manufacturing $19,800 $0 $0 $0 $0 $19,800

Plastics and rubber product manufacturing $34 $0 $0 $0 $0 $34

Professional, scientific, and technical services $3,663 $0 $0 $0 $0 $3,663

IC Periodic Costs Final Demand Administrative and support services $105 $0 $0 $0 $0 $105

Management of companies and enterprises $513 $0 $0 $0 $0 $513

Plastics and rubber product manufacturing $511 $0 $0 $0 $0 $511

Printing and related support activities $90 $0 $0 $0 $0 $90

Professional, scientific, and technical services $1,963 $0 $0 $0 $0 $1,963

Rental and leasing services; 

     Lessors of nonfinancial intangible assets
$44 $0 $0 $0 $0 $44

Water Transportation $126 $0 $0 $0 $0 $126

5-Year Site Review Periodic Costs Final Demand Administrative and support services $86 $0 $0 $0 $0 $86

Management of companies and enterprises $355 $0 $0 $0 $0 $355

Professional, scientific, and technical services $1,399 $0 $0 $0 $0 $1,399

Rail transportation $3 $0 $0 $0 $0 $3

Truck transportation $4 $0 $0 $0 $0 $4

Water transportation $3 $0 $0 $0 $0 $3

Total $681,066 $0 $0 $117,397 $154,567 $953,029  
Notes: *Expenditures associated with waste disposal at Subtitle D Facility (Roosevelt Regional Landfill) are 

located outside the Portland region (and REMI PI+ model footprint) in Washington State; IC—institutional 

controls; MNR—monitored natural recovery; Tech Assignment—technology assignment measures (e.g., 

capping, dredging); undiscounted totals over 31-year period (2020-2050). 

Source: EPA (2016a) and NERA calculations as explained in text. 
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Table C-7. EPA Alternative I Remediation Expenditures by EPA Cost Category and REMI 

PI+ Variable, Sector, and Region (Thousand 2016$) 
REMI Region

EPA Cost Category REMI Variable REMI Sector

City of 

Portland

Rest of 

MSA: OR

Rest of 

MSA: WA

Rest of 

OR State

Outside 

Region Total

IC Capital Costs Final Demand Administrative and support services $225 $0 $0 $0 $0 $225

Construction $174 $0 $0 $0 $0 $174

Management of companies and enterprises $523 $0 $0 $0 $0 $523

Plastics and rubber product manufacturing $100 $0 $0 $0 $0 $100

Printing and related support activities $11 $0 $0 $0 $0 $11

Professional, scientific, and technical services $2,659 $0 $0 $0 $0 $2,659

Water transportation $25 $0 $0 $0 $0 $25

Rental and leasing services; 

     Lessors of nonfinancial intangible assets
$9 $0 $0 $0 $0 $9

MNR Capital Costs Final Demand Construction $2,913 $0 $0 $0 $0 $2,913

Professional, scientific, and technical services $7,283 $0 $0 $0 $0 $7,283

Tech Assignment Capital Costs Final Demand Construction $153,583 $0 $0 $16,339 $0 $169,922

Nonmetallic mineral product manufacturing $79,550 $0 $0 $17,676 $0 $97,226

Plastics and rubber product manufacturing $152 $0 $0 $0 $0 $152

Professional, scientific, and technical services $6,638 $0 $0 $5,289 $0 $11,927

Real estate $0 $0 $0 $4,503 $0 $4,503

Truck transportation $130 $0 $0 $6,627 $0 $6,758

Waste management and remediation services $105,605 $0 $0 $7,520 $0 $113,125

Water transportation $9,452 $0 $0 $28,355 $0 $37,807

Industry Sales Waste management and remediation services $0 $0 $0 $51,053 $0 $51,053

N/A* N/A* $0 $0 $0 $0 $244,964 $244,964

Site-Wide Monitoring 

     and MNR Periodic Costs
Final Demand Construction $17,137 $0 $0 $0 $0 $17,137

Professional, scientific, and technical services $367,123 $0 $0 $0 $0 $367,123

Long Term O&M Periodic Costs Final Demand Construction $5,619 $0 $0 $0 $0 $5,619

Nonmetallic mineral product manufacturing $22,144 $0 $0 $0 $0 $22,144

Plastics and rubber product manufacturing $47 $0 $0 $0 $0 $47

Professional, scientific, and technical services $4,172 $0 $0 $0 $0 $4,172

IC Periodic Costs Final Demand Administrative and support services $140 $0 $0 $0 $0 $140

Management of companies and enterprises $513 $0 $0 $0 $0 $513

Plastics and rubber product manufacturing $573 $0 $0 $0 $0 $573

Printing and related support activities $90 $0 $0 $0 $0 $90

Professional, scientific, and technical services $2,345 $0 $0 $0 $0 $2,345

Rental and leasing services; 

     Lessors of nonfinancial intangible assets
$50 $0 $0 $0 $0 $50

Water Transportation $141 $0 $0 $0 $0 $141

5-Year Site Review Periodic Costs Final Demand Administrative and support services $86 $0 $0 $0 $0 $86

Management of companies and enterprises $355 $0 $0 $0 $0 $355

Professional, scientific, and technical services $1,399 $0 $0 $0 $0 $1,399

Rail transportation $3 $0 $0 $0 $0 $3

Truck transportation $4 $0 $0 $0 $0 $4

Water transportation $3 $0 $0 $0 $0 $3

Total $790,975 $0 $0 $137,363 $244,964 $1,173,303  
Notes: *Expenditures associated with waste disposal at Subtitle D Facility (Roosevelt Regional Landfill) are 

located outside the Portland region (and REMI PI+ model footprint) in Washington State; IC—institutional 

controls; MNR—monitored natural recovery; Tech Assignment—technology assignment measures (e.g., 

capping, dredging); undiscounted totals over 31-year period (2020-2050). 

Source: EPA (2016) and NERA calculations as explained in text. 
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Table C-8. EPA Alternative E Remediation Expenditures by EPA Cost Category and 

REMI PI+ Variable, Sector, and Region (Thousand 2016$) 
REMI Region

EPA Cost Category REMI Variable REMI Sector

City of 

Portland

Rest of 

MSA: OR

Rest of 

MSA: WA

Rest of 

OR State

Outside 

Region Total

IC Capital Costs Final Demand Administrative and support services $220 $0 $0 $0 $0 $220

Construction $172 $0 $0 $0 $0 $172

Management of companies and enterprises $523 $0 $0 $0 $0 $523

Plastics and rubber product manufacturing $98 $0 $0 $0 $0 $98

Printing and related support activities $11 $0 $0 $0 $0 $11

Professional, scientific, and technical services $2,616 $0 $0 $0 $0 $2,616

Water transportation $24 $0 $0 $0 $0 $24

Rental and leasing services; 

     Lessors of nonfinancial intangible assets
$9 $0 $0 $0 $0 $9

MNR Capital Costs Final Demand Construction $2,855 $0 $0 $0 $0 $2,855

Professional, scientific, and technical services $7,137 $0 $0 $0 $0 $7,137

Tech Assignment Capital Costs Final Demand Construction $166,151 $0 $0 $17,469 $0 $183,620

Nonmetallic mineral product manufacturing $78,942 $0 $0 $20,347 $0 $99,289

Plastics and rubber product manufacturing $143 $0 $0 $0 $0 $143

Professional, scientific, and technical services $7,100 $0 $0 $5,458 $0 $12,557

Real estate $0 $0 $0 $4,503 $0 $4,503

Truck transportation $130 $0 $0 $6,627 $0 $6,758

Waste management and remediation services $116,470 $0 $0 $8,229 $0 $124,699

Water transportation $10,894 $0 $0 $32,681 $0 $43,575

Industry Sales Waste management and remediation services $0 $0 $0 $51,053 $0 $51,053

N/A* N/A* $0 $0 $0 $0 $287,603 $287,603

Site-Wide Monitoring 

     and MNR Periodic Costs
Final Demand Construction $16,792 $0 $0 $0 $0 $16,792

Professional, scientific, and technical services $357,883 $0 $0 $0 $0 $357,883

Long Term O&M Periodic Costs Final Demand Construction $5,825 $0 $0 $0 $0 $5,825

Nonmetallic mineral product manufacturing $21,964 $0 $0 $0 $0 $21,964

Plastics and rubber product manufacturing $43 $0 $0 $0 $0 $43

Professional, scientific, and technical services $4,175 $0 $0 $0 $0 $4,175

IC Periodic Costs Final Demand Administrative and support services $137 $0 $0 $0 $0 $137

Management of companies and enterprises $513 $0 $0 $0 $0 $513

Plastics and rubber product manufacturing $565 $0 $0 $0 $0 $565

Printing and related support activities $90 $0 $0 $0 $0 $90

Professional, scientific, and technical services $2,311 $0 $0 $0 $0 $2,311

Rental and leasing services; 

     Lessors of nonfinancial intangible assets
$49 $0 $0 $0 $0 $49

Water Transportation $139 $0 $0 $0 $0 $139

5-Year Site Review Periodic Costs Final Demand Administrative and support services $86 $0 $0 $0 $0 $86

Management of companies and enterprises $355 $0 $0 $0 $0 $355

Professional, scientific, and technical services $1,399 $0 $0 $0 $0 $1,399

Rail transportation $3 $0 $0 $0 $0 $3

Truck transportation $4 $0 $0 $0 $0 $4

Water transportation $3 $0 $0 $0 $0 $3

Total $805,830 $0 $0 $146,368 $287,603 $1,239,801  
Notes: *Expenditures associated with waste disposal at Subtitle D Facility (Roosevelt Regional Landfill) are 

located outside the Portland region (and REMI PI+ model footprint) in Washington State; IC—institutional 

controls; MNR—monitored natural recovery; Tech Assignment—technology assignment measures (e.g., 

capping, dredging); undiscounted totals over 31-year period (2020-2050). 

Source: EPA (2016a) and NERA calculations as explained in text. 
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Table C-9. EPA Alternative F Remediation Expenditures by EPA Cost Category and 

REMI PI+ Variable, Sector, and Region (Thousand 2016$) 
REMI Region

EPA Cost Category REMI Variable REMI Sector

City of 

Portland

Rest of 

MSA: OR

Rest of 

MSA: WA

Rest of 

OR State

Outside 

Region Total

IC Capital Costs Final Demand Administrative and support services $300 $0 $0 $0 $0 $300

Construction $214 $0 $0 $0 $0 $214

Management of companies and enterprises $523 $0 $0 $0 $0 $523

Plastics and rubber product manufacturing $158 $0 $0 $0 $0 $158

Printing and related support activities $11 $0 $0 $0 $0 $11

Professional, scientific, and technical services $3,329 $0 $0 $0 $0 $3,329

Water transportation $39 $0 $0 $0 $0 $39

Rental and leasing services; 

     Lessors of nonfinancial intangible assets
$14 $0 $0 $0 $0 $14

MNR Capital Costs Final Demand Construction $2,500 $0 $0 $0 $0 $2,500

Professional, scientific, and technical services $6,249 $0 $0 $0 $0 $6,249

Tech Assignment Capital Costs Final Demand Construction $299,242 $0 $0 $28,464 $0 $327,706

Nonmetallic mineral product manufacturing $113,383 $0 $0 $45,612 $0 $158,996

Plastics and rubber product manufacturing $182 $0 $0 $0 $0 $182

Professional, scientific, and technical services $12,845 $0 $0 $9,501 $0 $22,346

Real estate $0 $0 $0 $8,317 $0 $8,317

Truck transportation $130 $0 $0 $6,627 $0 $6,758

Waste management and remediation services $236,896 $0 $0 $14,685 $0 $251,581

Water transportation $24,535 $0 $0 $73,605 $0 $98,140

Industry Sales Waste management and remediation services $0 $0 $0 $51,053 $0 $51,053

N/A* N/A* $0 $0 $0 $0 $690,990 $690,990

Site-Wide Monitoring 

     and MNR Periodic Costs
Final Demand Construction $14,704 $0 $0 $0 $0 $14,704

Professional, scientific, and technical services $480,287 $0 $0 $0 $0 $480,287

Long Term O&M Periodic Costs Final Demand Construction $9,104 $0 $0 $0 $0 $9,104

Nonmetallic mineral product manufacturing $32,294 $0 $0 $0 $0 $32,294

Plastics and rubber product manufacturing $56 $0 $0 $0 $0 $56

Professional, scientific, and technical services $6,218 $0 $0 $0 $0 $6,218

IC Periodic Costs Final Demand Administrative and support services $183 $0 $0 $0 $0 $183

Management of companies and enterprises $513 $0 $0 $0 $0 $513

Plastics and rubber product manufacturing $906 $0 $0 $0 $0 $906

Printing and related support activities $90 $0 $0 $0 $0 $90

Professional, scientific, and technical services $3,010 $0 $0 $0 $0 $3,010

Rental and leasing services; 

     Lessors of nonfinancial intangible assets
$79 $0 $0 $0 $0 $79

Water Transportation $223 $0 $0 $0 $0 $223

5-Year Site Review Periodic Costs Final Demand Administrative and support services $86 $0 $0 $0 $0 $86

Management of companies and enterprises $355 $0 $0 $0 $0 $355

Professional, scientific, and technical services $1,399 $0 $0 $0 $0 $1,399

Rail transportation $3 $0 $0 $0 $0 $3

Truck transportation $4 $0 $0 $0 $0 $4

Water transportation $3 $0 $0 $0 $0 $3

Total $1,250,068 $0 $0 $237,865 $690,990 $2,178,923  
Notes: *Expenditures associated with waste disposal at Subtitle D Facility (Roosevelt Regional Landfill) are 

located outside the Portland region (and REMI PI+ model footprint) in Washington State; IC—institutional 

controls; MNR—monitored natural recovery; Tech Assignment—technology assignment measures (e.g., 

capping, dredging); undiscounted totals over 31-year period (2020-2050). 

Source: EPA (2016a) and NERA calculations as explained in text. 
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Appendix D: Detailed Financing Data and Modeling 
Assumptions 

This appendix provides additional details on the data and assumptions supporting the modeling 

of the financing impacts of EPA’s remedial alternatives. As described in the report, we develop a 

number of illustrative financing mechanisms (i.e., financing methods and timing) and financing 

cases (i.e., allocations to groups) in order to estimate ranges of possible negative impacts. This 

appendix summarizes assumptions underlying those cases and mechanisms and provides detailed 

information on model inputs by financing case and mechanism. 

A. Overview of Local Entity Financing Cases  

In order to model the potential impacts of remediation financing, we consider the impacts of 

financing expenditures for three groups of potentially responsible parties: 

1. Local governments (“local entity”); 

2. Local businesses (“local entity”); and 

3. National/international businesses and federal government (“non-local entities”). 

The share of remediation costs to be borne by each group is at this point uncertain. We develop 

an illustrative “mixed financing” case that assumes one-third of remediation costs are borne by 

each of the three groups. (Note that all costs—even those that occur outside the Portland 

region—might be financed by local entities.) In addition, we show the potential range of 

economic impacts assuming costs are borne entirely by each group. In other words, we develop 

the following sensitivity cases in terms of cost allocations: 

1. All local governments.  

2. All local businesses. 

3. All national/international entities. We assume costs allocated to this group represent an 

introduction of new spending to the region and financing impacts are zero (qualitatively 

noted and not shown). 

4. Mixed financing. We calculate net economic impacts (i.e., combined effects of 

expenditures and financing) of EPA’s remedial alternatives based upon this financing 

case.  

In addition to the above sensitivities in relative cost allocations, we also consider a number of 

alternative assumptions on specific financing mechanisms. As described in Section II.D, this set 

of assumptions varies by local entity. Table D-1 provides an overview of the various 

mechanisms considered for each local entity. Assumptions underlying the implementation of 

these various mechanisms in REMI PI+ are provided in the following sections. 
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Throughout this report, we generally present ranges of impacts based upon the minimum and 

maximum results considering all combinations of mechanisms for a given case. The mechanisms 

corresponding to the minimum and maximum impacts for each entity are noted in Table D-1.  

B. Local Government Financing Assumptions and Inputs 

Implementing in REMI PI+ the various government financing mechanisms described in Table D-

1 requires certain additional information. In particular, we develop information related to: (1) tax 

burden for local government tax increases; and (2) local government interest rate. 

1. Tax Burden for Local Government Tax Increases 

As noted in Section II.D, local governments generally raise revenue through property taxes. 

These taxes are imposed on residential, commercial, and industrial property owners in the 

Portland Region, and the effect of property tax increases will vary by taxpayer group (as will the 

input specifications in REMI PI+). 

We assume that the relative share of property tax increases levied upon residential and 

commercial/industrial property owners due to remediation financing is consistent with the 

historical share of property taxes collected from residential versus commercial/industrial 

property owners in the state of Oregon. In 2010, 47 percent of Oregon State property taxes were 

collected from residential customers, while 53 percent were collected from commercial/industrial 

customers;
23

 we divide the tax increases accordingly. 

In order to input estimated tax increases into the REMI PI+ model, we must specify specific 

variables, sectors (if applicable), and regions. We assume that all government financing impacts 

(related to both tax increases and spending cuts) occur within the City of Portland.
24

 Increases in 

residential property taxes are input as increases in personal taxes, which is equivalent to a 

                                                 
23

 Tax Foundation. State and Local Property Taxes Target Commercial and Industrial Property. 

http://taxfoundation.org/article/state-and-local-property-taxes-target-commercial-and-industrial-property 

24
 This assumption is generally consistent with the jurisdictions of the local government entities that have been 

named as PRPs and are members of the LWG. The City of Portland’s jurisdiction is the City, and the Port of 

Portland’s jurisdiction has historically included areas in Multnomah County, and was expanded to include areas 

in Washington and Clackamas counties in 1973. Note that the impacts on the Portland MSA would not be 

appreciably different if we allocated some of the tax burden to other jurisdictions within the metropolitan region. 

Table D-1. Overview of Financing Mechanisms by Local Entity 
Local Entity Financing Method Financing Timing REMI Variables

Local Governments Tax increase
1

Contemporaneous Production cost; personal taxes

Tax increase Over time (3% real interest rate) Production cost; personal taxes

Spending cut Contemporaneous Local government spending

Spending cut
2

Over time (3% real interest rate) Local government spending

Local Businesses Cost increase
1

Contemporaneous Production cost

Cost increase
2

Over time (5.5% real interest rate) Production cost  
Notes: 

1
Case corresponds to the minimum financing impact; 

2
Case corresponds to the maximum financing impact. 

Source: NERA as explained in text. 

 

http://taxfoundation.org/article/state-and-local-property-taxes-target-commercial-and-industrial-property
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decrease in after-tax income and consistent with the direct economic effects of such a tax 

increase. Increases in commercial/industrial property taxes are input as increases in production 

costs—or the cost of doing business in the City of Portland—in all sectors based upon each 

sector’s annual share of baseline value added in the City of Portland. Implementation of local 

government spending cuts is more straightforward; financing of remediation expenditures is 

input directly as decreases in local government spending in order to balance the local 

government budget. 

2. Local Government Interest Rate 

Interest rates local government entities might face in 2020 and beyond are at this point highly 

uncertain; however, current interest rates for local government entities might serve as an 

indication of the rates going forward. The City of Portland, for example, can issue general 

obligation bonds for construction and capital improvements. According to the most recent 

Comprehensive Annual Financial Report (CAFR) for the City of Portland, in March of 2015, the 

City sold $17.1 million of general obligation bonds that will be paid off over 14 years with 

interest rates ranging from 2 percent to 5 percent.
25

   

For purposes of our analysis we assume the interest rates currently faced by the City of Portland 

represent a range of the possible interest rates for general obligation bonds and for government 

entities generally. Since we anticipate bonds in this case would be issued for periods longer than 

14 years, we assume that bonds will be issued at interest rates closer to the upper bound of five 

percent in nominal terms. According to the Federal Reserve Bank of Philadelphia, the ten-year 

expected inflation rate is estimated at approximately 2 percent.
26

 We adjust the nominal interest 

rate of 5 percent to a real interest rate assuming an inflation rate of 2 percent, resulting in a real 

interest rate of 3 percent for general obligation bonds. 

3. Local Government Financing Inputs 

Tables D-2  and D-3 summarize the local government financing REMI inputs for the all local 

government and mixed financing cases. 

                                                 
25

 City of Portland. Comprehensive Annual Financial Report (CAFR) for the Fiscal Year Ended June 30, 2015. 

https://www.portlandoregon.gov/brfs/article/555505.  

26
 Federal Reserve Bank of Philadelphia. https://www.philadelphiafed.org/research-and-data/real-time-

center/survey-of-professional-forecasters/historical-data/inflation-forecasts. 

https://www.portlandoregon.gov/brfs/article/555505
https://www.philadelphiafed.org/research-and-data/real-time-center/survey-of-professional-forecasters/historical-data/inflation-forecasts
https://www.philadelphiafed.org/research-and-data/real-time-center/survey-of-professional-forecasters/historical-data/inflation-forecasts
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C. Local Business Financing Assumptions and Inputs 

Implementing the various local business financing mechanisms described in Table D-1 in REMI 

PI+ requires certain additional information and assumptions. In particular, we develop 

information related to (1) representative sectoral impacts of production cost increases; and (2) 

the local business interest rate. 

1. Sectoral Impacts of Production Cost Increases 

As noted in Section II.D, costs allocated to local businesses increase the cost of doing business 

(i.e., production cost) within each affected business sector. In order to input expected cost 

increases into REMI PI+, we must develop assumptions about the specific sectors in which 

affected businesses might operate. Cost allocations to businesses within specific sectors are at 

this point highly uncertain.  

In order to estimate the potential impacts of local business remediation financing, we allocate 

production cost increases to sectors based upon the sectors in which current, private-sector LWG 

members operate. Table D-4 provides a mapping of LWG members to REMI PI+ sectors based 

upon the nature of their major activities. Table D-5 provides sector shares of production cost 

Table D-2. Local Government Financing Inputs: All Government Case (Million 2016$) 
EPA Alternative

Financing Mechanism REMI Variable REMI Sector B D I E F

Contemporaneous Tax Increase Production Cost
All sectors (based on baseline 

     share of regional value added)
$298 $442 $544 $575 $1,010

Personal Taxes N/A $336 $498 $614 $648 $1,139

Total $634 $940 $1,158 $1,223 $2,150

Tax Increase Over Time Production Cost
All sectors (based on baseline 

     share of regional value added)
$462 $685 $843 $891 $1,566

Personal Taxes N/A $521 $772 $951 $1,005 $1,766

Total $982 $1,457 $1,794 $1,896 $3,332

Contemporaneous Spending Cuts Local Government Spending N/A $634 $940 $1,158 $1,223 $2,150

Spending Cuts Over Time Local Government Spending N/A $982 $1,457 $1,794 $1,896 $3,332  
Notes: Undiscounted totals over 31-year period (2020-2050). 

Source: EPA (2016a) and NERA calculations as explained in text. 

 

Table D-3. Local Government Financing Inputs: Mixed Financing Case (Million 2016$) 
EPA Alternative

Financing Mechanism REMI Variable REMI Sector B D E F

Contemporaneous Tax Increase Production Cost
All sectors (based on baseline 

     share of regional value added)
$99 $147 $181 $192 $337

Personal Taxes N/A $112 $166 $205 $216 $380

Total $211 $313 $386 $408 $717

Tax Increase Over Time Production Cost
All sectors (based on baseline 

     share of regional value added)
$154 $228 $281 $297 $522

Personal Taxes N/A $174 $257 $317 $335 $589

Total $327 $486 $598 $632 $1,111

Contemporaneous Spending Cuts Local Government Spending N/A $211 $313 $386 $408 $717

Spending Cuts Over Time Local Government Spending N/A $327 $486 $598 $632 $1,111  
Notes: Undiscounted totals over 31-year period (2020-2050). 

Source: EPA (2016a) and NERA calculations as explained in text. 
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increases for local business financing based upon the mapping of LWG members to REMI PI+ 

sectors. (Specific companies are not identified in the table.) 

 

2. Local Business Interest Rate 

Interest rates in the future for local businesses are likely more uncertain than those faced by local 

governments. We develop an illustrative interest rate for local businesses based on the U.S. 

Small Business Administration (“SBA”) 7(A) program, which provides guaranteed rates for 

small businesses.
27

 Rates under the program are variable and highly context specific, but an 

estimate from industry professionals suggests a range between 6 and 9 percent.
28

 For our 

analysis, we assume the mid-point of 7.5 percent nominally. We assume a roughly 2 percent 

                                                 
27

 U.S. Small Business Administration. https://www.sba.gov/content/7a-loan-amounts-fees-interest-rates. 

28
 FitBizLoans.com. https://fitbizloans.com/sba-7a-loans/. 

Table D-4. Mapping of LWG Members to REMI PI+ Sectors 

Agriculture 

and forestry 

support 

activities

Chemical 

manu-

facturing

Computer 

and electronic 

product manu-

facturing

Other trans-

portation 

equipment 

manu-

facturing

Pipeline 

trans-

portation

Primary 

metal 

manu-

facturing

Rail 

trans-

portation

Repair 

and main-

tenance Utilities

Ware-

housing 

and 

storage Total

LWG Member 1 100% 100%

LWG Member 2 50% 50% 100%

LWG Member 3 100% 100%

LWG Member 4 50% 50% 100%

LWG Member 5 100% 100%

LWG Member 6 50% 50% 100%

LWG Member 7 100% 100%

LWG Member 8 100% 100%

LWG Member 9 50% 50% 100%

LWG Member 10 100% 100%

LWG Member 11 100% 100%

LWG Member 12 100% 100%  
Source: LWG and NERA calculations as explained in text 

 

Table D-5. Sector Shares of Production Cost Increases for Local Business Financing 

REMI Sector Sector Share

Agriculture and forestry support activities 4%

Chemical manufacturing 13%

Computer and electronic product manufacturing 8%

Other transportation equipment manufacturing 8%

Pipeline transportation 13%

Primary metal manufacturing 8%

Rail transportation 17%

Repair and maintenance 8%

Utilities 8%

Warehousing and storage 13%

Total 100%  
Source:  LWG and NERA calculations as explained in text 

 

https://www.sba.gov/content/7a-loan-amounts-fees-interest-rates
https://fitbizloans.com/sba-7a-loans/
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inflation rate according to the Philadelphia Fed projection noted above, and thus we arrive at a 

real interest rate for small business financing of 5.5 percent. 

3. Local Business Financing Inputs 

Tables D-6  and D-7 summarize the local business financing inputs for the all local business and 

mixed financing cases. 

 

Table D-6. Local Business Financing Inputs: All Local Businesses Case (Million 2016$) 
EPA Alternative

Financing Mechanism REMI Variable REMI Sector B D I E F

Contemporaneous Cost Increase Production Cost Repair and maintenance $53 $78 $96 $102 $179

Utilities $53 $78 $96 $102 $179

Agriculture and forestry support 

activities
$26 $39 $48 $51 $90

Chemical manufacturing $79 $118 $145 $153 $269

Computer and electronic product 

manufacturing
$53 $78 $96 $102 $179

Other transportation equipment 

manufacturing
$53 $78 $96 $102 $179

Pipeline transportation $79 $118 $145 $153 $269

Primary metal manufacturing $53 $78 $96 $102 $179

Rail transportation $106 $157 $193 $204 $358

Warehousing and storage $79 $118 $145 $153 $269

Total $634 $940 $1,158 $1,223 $2,150

Cost Increase Over Time Production Cost Repair and maintenance $111 $165 $203 $215 $377

Utilities $111 $165 $203 $215 $377

Agriculture and forestry support 

activities
$56 $82 $102 $107 $189

Chemical manufacturing $167 $247 $305 $322 $566

Computer and electronic product 

manufacturing
$111 $165 $203 $215 $377

Other transportation equipment 

manufacturing
$111 $165 $203 $215 $377

Pipeline transportation $167 $247 $305 $322 $566

Primary metal manufacturing $111 $165 $203 $215 $377

Rail transportation $222 $330 $406 $429 $754

Warehousing and storage $167 $247 $305 $322 $566

Total $1,334 $1,980 $2,437 $2,575 $4,526  
Notes: Undiscounted totals over 31-year period (2020-2050). 

Source: EPA (2016a) and NERA calculations as explained in text. 
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D. Financing by National/International Entities 

As noted above, we assume expenditures allocated to non-local entities represent an introduction 

of net new spending in the economy (i.e., financing impacts are zero); therefore, expenditures 

allocated to national/international entities are not input into REMI PI+ as bearing financing 

costs. In practice, the financing impacts of costs allocated to this group would depend upon 

where in a company’s balance sheet the costs are incurred. Our assumption would understate the 

financing impacts of EPA’s remedial alternatives if non-local entities impose financing costs on 

their local operations (in which case, impacts would resemble those under a local financing 

scenario).

Table D-7. Local Business Financing Inputs: Mixed Financing Case (Million 2016$) 
EPA Alternative

Financing Mechanism REMI Variable REMI Sector B D I E F

Contemporaneous Cost Increase Production Cost Repair and maintenance $18 $26 $32 $34 $60

Utilities $18 $26 $32 $34 $60

Agriculture and forestry support 

activities
$9 $13 $16 $17 $30

Chemical manufacturing $26 $39 $48 $51 $90

Computer and electronic product 

manufacturing
$18 $26 $32 $34 $60

Other transportation equipment 

manufacturing
$18 $26 $32 $34 $60

Pipeline transportation $26 $39 $48 $51 $90

Primary metal manufacturing $18 $26 $32 $34 $60

Rail transportation $35 $52 $64 $68 $119

Warehousing and storage $26 $39 $48 $51 $90

Total $211 $313 $386 $408 $717

Cost Increase Over Time Production Cost Repair and maintenance $37 $55 $68 $72 $126

Utilities $37 $55 $68 $72 $126

Agriculture and forestry support 

activities
$19 $27 $34 $36 $63

Chemical manufacturing $56 $82 $102 $107 $189

Computer and electronic product 

manufacturing
$37 $55 $68 $72 $126

Other transportation equipment 

manufacturing
$37 $55 $68 $72 $126

Pipeline transportation $56 $82 $102 $107 $189

Primary metal manufacturing $37 $55 $68 $72 $126

Rail transportation $74 $110 $135 $143 $251

Warehousing and storage $56 $82 $102 $107 $189

Total $445 $660 $812 $858 $1,509  
Notes: Undiscounted totals over 31-year period (2020-2050). 

Source: EPA (2016a) and NERA calculations as explained in text. 
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Appendix E: Annual Results 

A. Positive Regional Economic Impacts of Expenditures 

 

Table E-1. Present Value and Annual Economic Impacts of EPA Alternative Expenditures 

on Portland MSA: GRP (Million 2016$) and Personal Income (Million 2016$) 

GRP (Million 2016$) Personal Income (Million 2016$) Total Employment (Jobs)

B D I E F B D I E F

PV $385 $537 $629 $646 $964 $337 $467 $548 $563 $836

2020 $66 $66 $73 $77 $74 $41 $41 $45 $48 $45

2021 $54 $55 $62 $67 $66 $37 $37 $42 $45 $44

2022 $91 $105 $115 $119 $134 $62 $71 $78 $80 $89

2023 $55 $56 $63 $68 $67 $43 $44 $50 $53 $53

2024 $38 $103 $113 $116 $132 $35 $75 $82 $85 $95

2025 $2 $57 $65 $69 $71 $11 $49 $55 $59 $61

2026 $31 $47 $107 $110 $125 $28 $44 $83 $85 $96

2027 -$6 -$6 -$4 -$4 $57 $5 $11 $17 $17 $56

2028 $29 $39 $42 $40 $119 $25 $36 $42 $42 $94

2029 -$6 -$9 -$11 -$11 $53 $3 $6 $8 $8 $55

2030 $33 $44 $45 $43 $125 $27 $37 $40 $39 $98

2031 -$5 -$8 -$11 -$11 $51 $4 $5 $6 $6 $55

2032 -$5 -$8 -$11 -$11 $48 $2 $3 $3 $3 $52

2033 -$5 -$8 -$10 -$10 -$13 $1 $1 $2 $2 $14

2034 $31 $41 $43 $41 $50 $23 $31 $33 $32 $49

2035 $2 $1 $1 $1 -$5 $6 $7 $8 $8 $14

2036 -$2 -$3 -$4 -$4 -$13 $3 $4 $4 $4 $7

2037 -$2 -$3 -$4 -$4 -$12 $2 $3 $4 $4 $5

2038 $34 $45 $48 $47 $55 $24 $32 $34 $34 $44

2039 $0 $0 $0 $0 -$5 $4 $6 $7 $7 $9

2040 $3 $4 $5 $5 $4 $5 $8 $9 $9 $12

2041 -$1 -$1 -$1 -$1 -$4 $3 $4 $5 $5 $7

2042 $34 $46 $49 $48 $62 $24 $32 $35 $34 $45

2043 $0 $0 $1 $1 $0 $5 $6 $7 $7 $11

2044 -$1 -$1 $0 $0 $0 $4 $5 $6 $6 $9

2045 $3 $4 $5 $5 $7 $5 $7 $8 $8 $12

2046 $34 $46 $49 $48 $65 $24 $32 $35 $34 $46

2047 $0 $1 $1 $1 $2 $5 $7 $8 $8 $12

2048 $0 $0 $0 $0 $1 $4 $5 $6 $6 $10

2049 -$1 -$1 -$1 -$1 $0 $3 $4 $5 $5 $8

2050 $38 $51 $55 $54 $72 $26 $35 $38 $37 $51  
Notes: Present values (PV) as of January 1, 2016 using a 3% real discount rate. 

Source: NERA calculations as explained in text. 
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Table E-2. Cumulative and Annual Economic Impacts of EPA Alternative Expenditures on 

Portland MSA:  Total Employment (Jobs) and Population (Persons) 

Total Employment (Jobs) Population (Persons)

B D I E F B D I E F

Cumulative 5,080 7,090 8,250 8,440 12,690 6,490 9,070 10,750 11,090 17,150

2020 620 620 690 720 690 150 150 170 180 170

2021 510 510 580 620 600 240 240 270 290 280

2022 840 960 1,060 1,090 1,220 390 410 460 480 500

2023 510 520 580 630 620 440 460 510 540 550

2024 360 920 1,010 1,040 1,180 440 590 660 690 730

2025 40 520 590 630 650 380 620 690 730 760

2026 290 440 950 970 1,100 390 610 800 840 890

2027 -20 0 20 30 520 330 520 670 710 880

2028 260 360 400 390 1,030 340 520 670 690 980

2029 -20 -30 -40 -40 480 280 440 560 580 950

2030 280 380 400 390 1,040 310 460 570 590 1,050

2031 -10 -30 -40 -40 460 260 390 480 490 1,010

2032 -20 -30 -40 -40 440 220 330 410 420 970

2033 -20 -30 -40 -40 -20 190 280 340 350 830

2034 260 340 360 350 460 220 320 380 380 810

2035 30 30 40 40 30 190 270 330 330 700

2036 0 0 0 0 -40 160 230 280 280 600

2037 0 0 0 0 -40 140 200 240 240 510

2038 260 360 380 370 460 170 250 280 290 540

2039 10 20 20 20 10 140 200 240 240 450

2040 30 50 60 60 60 130 180 210 210 400

2041 10 10 10 10 10 100 150 170 180 330

2042 260 350 380 370 480 140 200 220 220 380

2043 20 20 30 30 40 110 160 180 180 310

2044 10 10 20 20 30 90 130 150 150 260

2045 30 40 50 50 80 80 120 130 130 230

2046 250 340 360 350 480 120 170 180 180 280

2047 20 20 30 30 50 100 130 140 140 230

2048 10 10 20 20 30 80 110 120 110 190

2049 10 10 10 10 20 60 90 90 90 150

2050 260 360 380 380 510 110 150 160 150 230  
Notes: Cumulative impacts undiscounted and measured in job-years (employment) and person-years (population); 

rows may not sum to totals due to rounding. 

Source: NERA calculations as explained in text. 
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B. Negative Regional Economic Impacts of Financing 

1. Negative Regional Economic Impacts of Local Government Financing 

 

Table E-3. Present Value and Annual Economic Impacts of Local Government Financing 

of EPA Alternatives on Portland MSA: GRP (Million 2016$) 

GRP (Million 2016$) Personal Income (2016$)

B D I E F

Min Max Min Max Min Max Min Max Min Max

PV -$804 -$1,349 -$1,178 -$2,001 -$1,461 -$2,464 -$1,559 -$2,604 -$2,580 -$4,575

2020 -$108 -$78 -$114 -$116 -$130 -$142 -$142 -$150 -$149 -$264

2021 -$112 -$81 -$119 -$119 -$138 -$147 -$152 -$155 -$162 -$273

2022 -$152 -$81 -$171 -$121 -$194 -$149 -$209 -$157 -$233 -$276

2023 -$133 -$81 -$144 -$120 -$166 -$147 -$182 -$156 -$196 -$274

2024 -$72 -$79 -$185 -$117 -$211 -$144 -$226 -$153 -$253 -$268

2025 -$37 -$77 -$156 -$114 -$181 -$140 -$197 -$148 -$216 -$260

2026 -$49 -$74 -$92 -$111 -$214 -$136 -$229 -$144 -$257 -$253

2027 -$17 -$73 -$41 -$108 -$65 -$133 -$70 -$140 -$209 -$246

2028 -$39 -$71 -$63 -$105 -$84 -$130 -$87 -$137 -$256 -$241

2029 -$12 -$70 -$22 -$104 -$33 -$128 -$35 -$135 -$209 -$237

2030 -$41 -$69 -$59 -$103 -$69 -$126 -$69 -$134 -$267 -$235

2031 -$13 -$69 -$19 -$102 -$23 -$126 -$24 -$133 -$214 -$234

2032 -$11 -$69 -$16 -$102 -$19 -$126 -$20 -$133 -$212 -$233

2033 -$9 -$69 -$13 -$102 -$16 -$126 -$16 -$133 -$81 -$234

2034 -$36 -$69 -$49 -$103 -$54 -$126 -$54 -$134 -$109 -$235

2035 -$17 -$70 -$24 -$103 -$28 -$127 -$29 -$134 -$60 -$236

2036 -$13 -$70 -$18 -$104 -$22 -$128 -$23 -$135 -$42 -$237

2037 -$11 -$70 -$16 -$105 -$20 -$129 -$21 -$136 -$34 -$239

2038 -$37 -$71 -$52 -$105 -$58 -$130 -$58 -$137 -$81 -$240

2039 -$14 -$71 -$20 -$106 -$24 -$130 -$25 -$138 -$38 -$242

2040 -$16 -$72 -$23 -$106 -$28 -$131 -$29 -$138 -$44 -$243

2041 -$10 -$72 -$15 -$107 -$19 -$132 -$20 -$139 -$33 -$245

2042 -$36 -$73 -$51 -$108 -$56 -$132 -$56 -$140 -$82 -$246

2043 -$13 -$73 -$19 -$108 -$22 -$133 -$23 -$141 -$39 -$247

2044 -$11 -$73 -$16 -$109 -$19 -$134 -$20 -$142 -$35 -$249

2045 -$13 -$74 -$18 -$109 -$22 -$135 -$23 -$142 -$40 -$250

2046 -$36 -$74 -$50 -$110 -$54 -$136 -$54 -$143 -$81 -$252

2047 -$13 -$75 -$19 -$111 -$21 -$136 -$22 -$144 -$37 -$253

2048 -$11 -$75 -$16 -$111 -$18 -$137 -$19 -$145 -$32 -$254

2049 -$9 -$75 -$13 -$112 -$15 -$138 -$16 -$145 -$28 -$256

2050 -$39 -$76 -$54 -$113 -$60 -$139 -$59 -$147 -$85 -$258  
Notes: Present values (PV) as of January 1, 2016 using a 3% real discount rate. 

Source: NERA calculations as explained in text. 
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Table E-4. Present Value and Annual Economic Impacts of Local Government Financing 

of EPA Alternatives on Portland MSA: Personal Income (Million 2016$) 

Personal Income (2016$)

B D I E F

Min Max Min Max Min Max Min Max Min Max

PV -$731 -$1,378 -$1,073 -$2,044 -$1,334 -$2,517 -$1,425 -$2,659 -$2,345 -$4,672

2020 -$66 -$56 -$70 -$83 -$80 -$103 -$87 -$108 -$92 -$191

2021 -$76 -$63 -$81 -$93 -$94 -$115 -$103 -$121 -$110 -$213

2022 -$107 -$68 -$119 -$100 -$136 -$123 -$146 -$130 -$162 -$229

2023 -$102 -$70 -$110 -$105 -$127 -$129 -$140 -$136 -$150 -$239

2024 -$68 -$72 -$140 -$107 -$160 -$132 -$172 -$139 -$191 -$245

2025 -$46 -$73 -$129 -$108 -$148 -$133 -$162 -$141 -$177 -$248

2026 -$50 -$73 -$92 -$109 -$172 -$134 -$185 -$142 -$206 -$249

2027 -$29 -$74 -$58 -$109 -$86 -$134 -$93 -$142 -$183 -$249

2028 -$41 -$74 -$68 -$109 -$92 -$135 -$96 -$142 -$214 -$250

2029 -$24 -$74 -$41 -$110 -$58 -$135 -$61 -$143 -$191 -$251

2030 -$39 -$74 -$60 -$110 -$75 -$136 -$77 -$144 -$227 -$252

2031 -$23 -$75 -$35 -$111 -$46 -$136 -$48 -$144 -$199 -$253

2032 -$20 -$75 -$31 -$111 -$39 -$137 -$41 -$145 -$198 -$254

2033 -$18 -$76 -$27 -$112 -$34 -$138 -$36 -$146 -$118 -$256

2034 -$33 -$76 -$47 -$113 -$55 -$139 -$56 -$147 -$127 -$258

2035 -$22 -$77 -$33 -$114 -$40 -$140 -$42 -$148 -$94 -$260

2036 -$19 -$77 -$29 -$115 -$35 -$141 -$37 -$149 -$77 -$262

2037 -$17 -$78 -$26 -$116 -$32 -$142 -$34 -$150 -$68 -$264

2038 -$32 -$79 -$46 -$117 -$54 -$144 -$55 -$152 -$92 -$267

2039 -$20 -$79 -$29 -$118 -$36 -$145 -$37 -$153 -$66 -$269

2040 -$20 -$80 -$30 -$119 -$36 -$146 -$38 -$155 -$66 -$272

2041 -$16 -$81 -$24 -$120 -$30 -$148 -$32 -$156 -$57 -$274

2042 -$31 -$82 -$44 -$121 -$51 -$149 -$52 -$157 -$84 -$277

2043 -$18 -$82 -$27 -$122 -$33 -$150 -$34 -$159 -$60 -$279

2044 -$16 -$83 -$24 -$123 -$30 -$152 -$31 -$160 -$55 -$282

2045 -$17 -$84 -$25 -$124 -$30 -$153 -$32 -$162 -$56 -$284

2046 -$31 -$85 -$43 -$126 -$49 -$155 -$50 -$164 -$80 -$288

2047 -$19 -$86 -$27 -$127 -$32 -$156 -$33 -$165 -$56 -$290

2048 -$17 -$87 -$24 -$128 -$29 -$158 -$30 -$167 -$52 -$293

2049 -$15 -$88 -$22 -$130 -$27 -$160 -$28 -$169 -$48 -$297

2050 -$33 -$89 -$47 -$132 -$53 -$162 -$54 -$172 -$82 -$301  
Notes: Present values (PV) as of January 1, 2016 using a 3% real discount rate. 

Source: NERA calculations as explained in text. 
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Table E-5. Cumulative and Annual Economic Impacts of Local Government Financing of 

EPA Alternatives on Portland MSA:  Total Employment (Jobs) 

Total Employment (Jobs) Population (Persons)

B D I E F

Min Max Min Max Min Max Min Max Min Max

Cumulative -10,620 -22,380 -15,600 -33,200 -19,320 -40,870 -20,560 -43,190 -34,460 -75,890

2020 -1,080 -820 -1,140 -1,220 -1,300 -1,500 -1,420 -1,580 -1,490 -2,790

2021 -1,090 -840 -1,160 -1,250 -1,340 -1,540 -1,480 -1,630 -1,580 -2,860

2022 -1,450 -850 -1,630 -1,260 -1,850 -1,550 -1,990 -1,640 -2,220 -2,870

2023 -1,250 -840 -1,340 -1,240 -1,550 -1,530 -1,700 -1,620 -1,830 -2,840

2024 -660 -820 -1,700 -1,220 -1,940 -1,500 -2,080 -1,580 -2,330 -2,780

2025 -340 -790 -1,410 -1,180 -1,640 -1,450 -1,790 -1,530 -1,950 -2,700

2026 -450 -770 -820 -1,140 -1,900 -1,410 -2,040 -1,490 -2,290 -2,610

2027 -170 -750 -380 -1,110 -580 -1,370 -630 -1,450 -1,840 -2,540

2028 -360 -730 -570 -1,090 -750 -1,340 -780 -1,410 -2,220 -2,480

2029 -130 -720 -220 -1,060 -320 -1,310 -340 -1,380 -1,790 -2,430

2030 -370 -700 -530 -1,050 -620 -1,290 -620 -1,360 -2,240 -2,390

2031 -130 -700 -190 -1,040 -240 -1,280 -260 -1,350 -1,790 -2,370

2032 -120 -690 -170 -1,030 -210 -1,270 -220 -1,340 -1,770 -2,350

2033 -100 -690 -150 -1,030 -180 -1,260 -190 -1,340 -720 -2,350

2034 -310 -690 -430 -1,020 -480 -1,260 -490 -1,330 -950 -2,340

2035 -160 -690 -230 -1,020 -270 -1,260 -290 -1,330 -570 -2,340

2036 -130 -690 -190 -1,020 -230 -1,260 -240 -1,330 -430 -2,340

2037 -120 -690 -170 -1,020 -210 -1,260 -220 -1,330 -380 -2,340

2038 -310 -690 -440 -1,020 -490 -1,260 -500 -1,330 -730 -2,340

2039 -130 -690 -200 -1,020 -240 -1,260 -250 -1,330 -400 -2,340

2040 -150 -690 -220 -1,020 -260 -1,260 -280 -1,330 -440 -2,330

2041 -100 -690 -160 -1,020 -200 -1,260 -210 -1,330 -360 -2,330

2042 -290 -690 -410 -1,020 -470 -1,250 -470 -1,330 -710 -2,330

2043 -120 -690 -180 -1,020 -210 -1,250 -220 -1,320 -390 -2,330

2044 -110 -680 -160 -1,020 -190 -1,250 -200 -1,320 -360 -2,320

2045 -120 -680 -170 -1,010 -210 -1,250 -220 -1,320 -390 -2,320

2046 -280 -680 -390 -1,010 -430 -1,250 -430 -1,320 -670 -2,320

2047 -120 -680 -170 -1,010 -200 -1,240 -210 -1,320 -360 -2,310

2048 -100 -680 -150 -1,010 -180 -1,240 -180 -1,310 -320 -2,310

2049 -90 -680 -130 -1,010 -150 -1,240 -160 -1,310 -290 -2,300

2050 -290 -680 -400 -1,010 -450 -1,240 -450 -1,310 -670 -2,300  
Notes: Cumulative impacts undiscounted and measured in job-years; rows may not sum to totals due to rounding. 

Source: NERA calculations as explained in text. 
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Table E-6. Cumulative and Annual Economic Impacts of Local Government Financing of 

EPA Alternatives on Portland MSA: Population (Persons) 

Population (Persons)

B D I E F

Min Max Min Max Min Max Min Max Min Max

Cumulative -22,890 -27,290 -33,920 -40,490 -42,230 -49,840 -45,010 -52,670 -77,010 -92,550

2020 -530 -190 -560 -290 -640 -350 -700 -370 -740 -650

2021 -890 -340 -940 -510 -1,090 -620 -1,200 -660 -1,270 -1,160

2022 -1,360 -470 -1,490 -690 -1,700 -850 -1,850 -900 -2,010 -1,590

2023 -1,620 -570 -1,750 -850 -2,020 -1,050 -2,200 -1,110 -2,380 -1,950

2024 -1,550 -660 -2,180 -980 -2,500 -1,210 -2,710 -1,280 -2,970 -2,250

2025 -1,400 -730 -2,380 -1,090 -2,730 -1,340 -2,970 -1,420 -3,250 -2,490

2026 -1,360 -790 -2,260 -1,170 -3,100 -1,450 -3,350 -1,530 -3,690 -2,680

2027 -1,190 -840 -2,000 -1,240 -2,700 -1,530 -2,920 -1,620 -3,820 -2,840

2028 -1,180 -880 -1,940 -1,300 -2,580 -1,600 -2,780 -1,690 -4,170 -2,970

2029 -1,030 -910 -1,690 -1,340 -2,260 -1,650 -2,440 -1,750 -4,220 -3,070

2030 -1,050 -930 -1,680 -1,380 -2,200 -1,700 -2,350 -1,790 -4,540 -3,150

2031 -920 -950 -1,470 -1,410 -1,930 -1,730 -2,060 -1,830 -4,530 -3,220

2032 -810 -970 -1,310 -1,430 -1,710 -1,760 -1,820 -1,860 -4,550 -3,280

2033 -720 -980 -1,160 -1,450 -1,510 -1,790 -1,610 -1,890 -4,000 -3,320

2034 -760 -990 -1,180 -1,470 -1,500 -1,810 -1,590 -1,910 -3,770 -3,360

2035 -680 -1,000 -1,060 -1,480 -1,350 -1,830 -1,430 -1,930 -3,360 -3,390

2036 -610 -1,010 -950 -1,490 -1,200 -1,840 -1,270 -1,940 -2,980 -3,410

2037 -540 -1,010 -840 -1,500 -1,070 -1,850 -1,130 -1,950 -2,640 -3,430

2038 -590 -1,020 -900 -1,510 -1,110 -1,850 -1,160 -1,960 -2,540 -3,440

2039 -500 -1,020 -780 -1,510 -960 -1,860 -1,000 -1,960 -2,220 -3,450

2040 -460 -1,020 -700 -1,510 -870 -1,860 -910 -1,970 -1,980 -3,450

2041 -390 -1,020 -610 -1,510 -750 -1,860 -780 -1,960 -1,720 -3,450

2042 -450 -1,020 -670 -1,510 -800 -1,860 -830 -1,960 -1,700 -3,450

2043 -380 -1,010 -570 -1,500 -680 -1,850 -700 -1,960 -1,460 -3,440

2044 -320 -1,010 -480 -1,500 -580 -1,840 -590 -1,950 -1,250 -3,430

2045 -280 -1,010 -430 -1,490 -510 -1,840 -520 -1,940 -1,100 -3,410

2046 -340 -1,000 -500 -1,490 -570 -1,830 -580 -1,930 -1,120 -3,400

2047 -280 -1,000 -410 -1,480 -470 -1,820 -470 -1,920 -920 -3,380

2048 -240 -990 -340 -1,470 -390 -1,810 -390 -1,910 -760 -3,360

2049 -200 -990 -280 -1,470 -320 -1,800 -310 -1,910 -620 -3,350

2050 -290 -980 -400 -1,460 -440 -1,800 -430 -1,900 -730 -3,340  
Notes: Cumulative impacts undiscounted and measured in person-years; rows may not sum to totals due to 

rounding. 

Source: NERA calculations as explained in text. 
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2. Negative Regional Economic Impacts of Local Business Financing 

 

Table E-7. Present Value and Annual Economic Impacts of Local Business Financing of 

EPA Alternatives on Portland MSA: GRP (Million 2016$) 

GRP (Million 2016$) Personal Income (2016$)

B D I E F

Min Max Min Max Min Max Min Max Min Max

PV -$1,473 -$2,191 -$2,120 -$3,216 -$2,616 -$3,936 -$2,791 -$4,153 -$4,493 -$7,176

2020 -$93 -$43 -$98 -$63 -$112 -$77 -$122 -$82 -$128 -$142

2021 -$133 -$67 -$141 -$98 -$163 -$119 -$178 -$126 -$189 -$218

2022 -$193 -$85 -$212 -$125 -$241 -$153 -$260 -$162 -$285 -$279

2023 -$207 -$100 -$224 -$146 -$257 -$178 -$280 -$188 -$302 -$324

2024 -$172 -$110 -$273 -$161 -$311 -$197 -$335 -$207 -$369 -$358

2025 -$133 -$117 -$274 -$171 -$313 -$209 -$340 -$221 -$371 -$381

2026 -$127 -$122 -$227 -$178 -$349 -$218 -$376 -$230 -$415 -$396

2027 -$93 -$125 -$171 -$183 -$244 -$224 -$263 -$236 -$397 -$407

2028 -$95 -$127 -$165 -$187 -$225 -$228 -$239 -$241 -$434 -$415

2029 -$68 -$129 -$119 -$189 -$166 -$231 -$178 -$244 -$410 -$421

2030 -$80 -$130 -$129 -$191 -$168 -$233 -$176 -$246 -$451 -$425

2031 -$56 -$131 -$91 -$192 -$120 -$234 -$127 -$247 -$421 -$427

2032 -$45 -$131 -$72 -$192 -$94 -$236 -$99 -$249 -$410 -$429

2033 -$36 -$132 -$57 -$193 -$74 -$236 -$78 -$249 -$296 -$431

2034 -$53 -$132 -$77 -$194 -$93 -$237 -$95 -$250 -$274 -$432

2035 -$41 -$132 -$60 -$194 -$72 -$238 -$74 -$251 -$212 -$434

2036 -$33 -$133 -$48 -$195 -$58 -$239 -$61 -$252 -$165 -$436

2037 -$28 -$133 -$40 -$196 -$49 -$240 -$51 -$253 -$130 -$437

2038 -$48 -$134 -$67 -$196 -$76 -$241 -$77 -$254 -$147 -$439

2039 -$34 -$134 -$48 -$197 -$55 -$241 -$57 -$255 -$108 -$441

2040 -$33 -$135 -$46 -$198 -$53 -$242 -$55 -$256 -$98 -$442

2041 -$27 -$135 -$38 -$198 -$44 -$243 -$46 -$256 -$79 -$444

2042 -$47 -$135 -$65 -$199 -$73 -$244 -$74 -$257 -$111 -$445

2043 -$34 -$136 -$47 -$200 -$53 -$245 -$55 -$258 -$83 -$447

2044 -$29 -$136 -$40 -$200 -$46 -$246 -$48 -$259 -$72 -$449

2045 -$28 -$137 -$40 -$201 -$46 -$246 -$48 -$260 -$71 -$451

2046 -$48 -$137 -$66 -$202 -$73 -$248 -$74 -$261 -$105 -$453

2047 -$35 -$138 -$48 -$203 -$54 -$249 -$56 -$262 -$79 -$455

2048 -$30 -$138 -$41 -$204 -$47 -$250 -$49 -$263 -$70 -$456

2049 -$26 -$139 -$36 -$205 -$42 -$251 -$43 -$265 -$61 -$459

2050 -$51 -$140 -$70 -$206 -$78 -$252 -$78 -$266 -$108 -$461  
Notes: Present values (PV) as of January 1, 2016 using a 3% real discount rate. 

Source: NERA calculations as explained in text. 
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Table E-8. Present Value and Annual Economic Impacts of Local Business Financing of 

EPA Alternatives on Portland MSA: Personal Income (Million 2016$) 

Personal Income (2016$)

B D I E F

Min Max Min Max Min Max Min Max Min Max

PV -$1,044 -$1,480 -$1,498 -$2,167 -$1,849 -$2,650 -$1,974 -$2,795 -$3,142 -$4,813

2020 -$52 -$24 -$55 -$35 -$62 -$43 -$68 -$46 -$71 -$79

2021 -$77 -$38 -$81 -$56 -$94 -$69 -$103 -$73 -$109 -$125

2022 -$114 -$51 -$124 -$74 -$141 -$91 -$153 -$96 -$167 -$165

2023 -$127 -$61 -$137 -$89 -$157 -$109 -$170 -$114 -$184 -$197

2024 -$111 -$69 -$168 -$100 -$192 -$122 -$207 -$129 -$227 -$222

2025 -$93 -$75 -$174 -$109 -$199 -$133 -$216 -$140 -$235 -$241

2026 -$90 -$79 -$153 -$115 -$223 -$141 -$240 -$149 -$265 -$255

2027 -$71 -$82 -$124 -$120 -$170 -$147 -$184 -$155 -$260 -$267

2028 -$72 -$85 -$120 -$124 -$161 -$152 -$172 -$160 -$285 -$275

2029 -$56 -$87 -$95 -$127 -$129 -$156 -$138 -$164 -$276 -$282

2030 -$62 -$89 -$99 -$130 -$128 -$159 -$135 -$167 -$302 -$288

2031 -$48 -$90 -$77 -$131 -$101 -$160 -$107 -$169 -$288 -$291

2032 -$41 -$90 -$65 -$132 -$84 -$162 -$89 -$171 -$283 -$293

2033 -$35 -$91 -$54 -$133 -$71 -$163 -$75 -$172 -$223 -$295

2034 -$43 -$92 -$64 -$134 -$78 -$164 -$81 -$173 -$209 -$297

2035 -$36 -$92 -$53 -$135 -$65 -$165 -$69 -$174 -$173 -$299

2036 -$31 -$92 -$46 -$135 -$57 -$166 -$60 -$175 -$145 -$301

2037 -$28 -$93 -$41 -$136 -$50 -$167 -$53 -$176 -$123 -$303

2038 -$37 -$93 -$53 -$137 -$63 -$167 -$65 -$177 -$128 -$304

2039 -$30 -$94 -$43 -$138 -$52 -$168 -$54 -$178 -$105 -$306

2040 -$29 -$94 -$41 -$138 -$50 -$169 -$52 -$178 -$96 -$308

2041 -$25 -$95 -$36 -$139 -$44 -$170 -$46 -$179 -$83 -$309

2042 -$35 -$95 -$50 -$140 -$58 -$171 -$60 -$180 -$97 -$311

2043 -$29 -$96 -$41 -$140 -$48 -$172 -$50 -$181 -$81 -$312

2044 -$26 -$96 -$37 -$141 -$44 -$173 -$46 -$182 -$74 -$314

2045 -$25 -$97 -$36 -$142 -$43 -$174 -$45 -$183 -$72 -$316

2046 -$35 -$97 -$49 -$143 -$57 -$175 -$58 -$184 -$88 -$318

2047 -$29 -$98 -$41 -$143 -$47 -$176 -$49 -$185 -$75 -$320

2048 -$27 -$98 -$37 -$144 -$44 -$177 -$46 -$186 -$69 -$322

2049 -$25 -$99 -$34 -$145 -$41 -$178 -$43 -$188 -$64 -$325

2050 -$37 -$100 -$52 -$147 -$59 -$180 -$61 -$190 -$88 -$329  
Notes: Present values (PV) as of January 1, 2016 using a 3% real discount rate. 

Source: NERA calculations as explained in text. 
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Table E-9. Cumulative and Annual Economic Impacts of Local Business Financing of EPA 

Alternatives on Portland MSA:  Total Employment (Jobs) 

Total Employment (Jobs) Population (Persons)

B D I E F

Min Max Min Max Min Max Min Max Min Max

Cumulative -14,660 -23,310 -21,050 -34,120 -25,890 -41,690 -27,560 -43,970 -44,630 -75,660

2020 -790 -360 -830 -540 -940 -660 -1,030 -690 -1,080 -1,190

2021 -1,050 -530 -1,120 -780 -1,290 -950 -1,410 -1,000 -1,490 -1,720

2022 -1,480 -660 -1,630 -960 -1,850 -1,170 -1,990 -1,230 -2,180 -2,120

2023 -1,530 -740 -1,650 -1,080 -1,890 -1,320 -2,060 -1,400 -2,220 -2,400

2024 -1,210 -800 -1,980 -1,170 -2,250 -1,420 -2,420 -1,500 -2,670 -2,570

2025 -920 -830 -1,920 -1,210 -2,190 -1,480 -2,380 -1,560 -2,590 -2,670

2026 -870 -840 -1,540 -1,230 -2,400 -1,500 -2,580 -1,580 -2,850 -2,710

2027 -610 -850 -1,120 -1,230 -1,590 -1,510 -1,710 -1,590 -2,640 -2,720

2028 -640 -840 -1,080 -1,230 -1,470 -1,500 -1,560 -1,580 -2,850 -2,710

2029 -440 -830 -760 -1,220 -1,050 -1,490 -1,120 -1,570 -2,610 -2,690

2030 -520 -820 -830 -1,200 -1,070 -1,470 -1,110 -1,550 -2,840 -2,660

2031 -350 -820 -570 -1,190 -740 -1,460 -780 -1,540 -2,590 -2,640

2032 -280 -810 -450 -1,190 -580 -1,450 -620 -1,530 -2,500 -2,620

2033 -230 -800 -360 -1,180 -460 -1,440 -490 -1,520 -1,750 -2,600

2034 -340 -800 -490 -1,170 -590 -1,430 -600 -1,500 -1,640 -2,580

2035 -250 -790 -370 -1,160 -450 -1,420 -460 -1,490 -1,250 -2,570

2036 -210 -790 -300 -1,150 -370 -1,410 -380 -1,480 -980 -2,550

2037 -180 -780 -260 -1,140 -310 -1,400 -330 -1,470 -780 -2,530

2038 -300 -770 -420 -1,130 -480 -1,390 -490 -1,460 -890 -2,520

2039 -210 -770 -290 -1,130 -340 -1,380 -350 -1,450 -650 -2,500

2040 -200 -760 -280 -1,120 -330 -1,370 -350 -1,440 -590 -2,480

2041 -170 -760 -230 -1,110 -280 -1,360 -290 -1,430 -490 -2,470

2042 -280 -750 -390 -1,100 -440 -1,350 -450 -1,420 -680 -2,450

2043 -200 -740 -270 -1,090 -320 -1,340 -330 -1,410 -500 -2,430

2044 -170 -740 -240 -1,080 -280 -1,330 -290 -1,400 -440 -2,410

2045 -170 -730 -230 -1,080 -280 -1,320 -290 -1,390 -440 -2,400

2046 -270 -730 -370 -1,070 -420 -1,310 -430 -1,380 -610 -2,380

2047 -190 -720 -260 -1,060 -310 -1,300 -310 -1,370 -460 -2,360

2048 -170 -720 -230 -1,050 -270 -1,290 -280 -1,360 -410 -2,340

2049 -150 -710 -200 -1,040 -240 -1,280 -250 -1,350 -360 -2,330

2050 -270 -710 -380 -1,040 -420 -1,270 -430 -1,340 -600 -2,320  
Notes: Cumulative impacts undiscounted and measured in job-years; rows may not sum to totals due to rounding. 

Source: NERA calculations as explained in text. 
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Table E-10. Cumulative and Annual Economic Impacts of Local Business Financing of 

EPA Alternatives on Portland MSA: Population (Persons) 

Population (Persons)

B D I E F

Min Max Min Max Min Max Min Max Min Max

Cumulative -24,080 -35,850 -35,080 -53,060 -43,640 -65,190 -46,650 -68,840 -76,700 -119,780

2020 -290 -130 -310 -200 -350 -240 -390 -260 -410 -450

2021 -560 -270 -600 -400 -690 -490 -750 -520 -800 -910

2022 -920 -410 -990 -610 -1,140 -750 -1,230 -790 -1,340 -1,380

2023 -1,190 -550 -1,280 -820 -1,470 -1,000 -1,600 -1,060 -1,730 -1,840

2024 -1,280 -680 -1,660 -1,010 -1,890 -1,240 -2,050 -1,310 -2,230 -2,270

2025 -1,290 -800 -1,920 -1,180 -2,190 -1,450 -2,380 -1,530 -2,590 -2,660

2026 -1,320 -910 -1,990 -1,340 -2,550 -1,640 -2,750 -1,740 -3,020 -3,010

2027 -1,260 -1,000 -1,940 -1,480 -2,500 -1,810 -2,700 -1,910 -3,270 -3,320

2028 -1,260 -1,080 -1,950 -1,600 -2,510 -1,960 -2,700 -2,070 -3,610 -3,590

2029 -1,180 -1,150 -1,840 -1,700 -2,380 -2,090 -2,570 -2,200 -3,790 -3,820

2030 -1,170 -1,210 -1,820 -1,790 -2,350 -2,190 -2,520 -2,310 -4,070 -4,020

2031 -1,080 -1,260 -1,690 -1,860 -2,190 -2,280 -2,340 -2,410 -4,190 -4,190

2032 -1,000 -1,300 -1,570 -1,920 -2,020 -2,360 -2,170 -2,490 -4,280 -4,330

2033 -920 -1,340 -1,440 -1,970 -1,860 -2,420 -1,990 -2,560 -4,060 -4,450

2034 -900 -1,360 -1,400 -2,020 -1,790 -2,480 -1,910 -2,620 -3,920 -4,540

2035 -840 -1,390 -1,290 -2,050 -1,650 -2,520 -1,760 -2,660 -3,670 -4,620

2036 -770 -1,410 -1,190 -2,080 -1,510 -2,550 -1,610 -2,700 -3,400 -4,690

2037 -700 -1,420 -1,080 -2,100 -1,380 -2,580 -1,470 -2,720 -3,120 -4,730

2038 -700 -1,430 -1,060 -2,110 -1,340 -2,600 -1,420 -2,740 -2,950 -4,770

2039 -640 -1,430 -970 -2,120 -1,220 -2,610 -1,290 -2,750 -2,680 -4,790

2040 -590 -1,430 -890 -2,130 -1,120 -2,610 -1,180 -2,760 -2,450 -4,800

2041 -530 -1,430 -810 -2,120 -1,010 -2,610 -1,070 -2,760 -2,200 -4,800

2042 -540 -1,430 -810 -2,120 -990 -2,600 -1,040 -2,750 -2,080 -4,780

2043 -490 -1,420 -730 -2,110 -900 -2,590 -940 -2,730 -1,870 -4,760

2044 -440 -1,410 -660 -2,090 -810 -2,570 -840 -2,720 -1,670 -4,730

2045 -400 -1,400 -600 -2,080 -730 -2,550 -770 -2,700 -1,500 -4,700

2046 -420 -1,390 -610 -2,060 -730 -2,530 -760 -2,670 -1,430 -4,660

2047 -380 -1,370 -550 -2,040 -660 -2,500 -690 -2,640 -1,270 -4,610

2048 -350 -1,360 -500 -2,010 -600 -2,480 -620 -2,620 -1,130 -4,560

2049 -320 -1,340 -450 -1,990 -530 -2,450 -550 -2,590 -990 -4,510

2050 -350 -1,330 -490 -1,970 -570 -2,420 -590 -2,560 -990 -4,460  
Notes: Cumulative impacts undiscounted and measured in person-years; rows may not sum to totals due to 

rounding. 

Source: NERA calculations as explained in text. 
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3. Negative Regional Economic Impacts of Mixed Financing Case 

 

Table E-11. Present Value and Annual Economic Impacts of Mixed Financing of EPA 

Alternatives on Portland MSA: GRP (Million 2016$) 

GRP (Million 2016$) Personal Income (2016$)

B D I E F

Min Max Min Max Min Max Min Max Min Max

PV -$766 -$1,200 -$1,113 -$1,770 -$1,375 -$2,172 -$1,467 -$2,293 -$2,396 -$3,993

2020 -$68 -$41 -$71 -$60 -$82 -$74 -$89 -$78 -$94 -$136

2021 -$83 -$50 -$88 -$73 -$102 -$90 -$112 -$95 -$119 -$166

2022 -$117 -$56 -$130 -$83 -$148 -$102 -$159 -$108 -$176 -$188

2023 -$116 -$61 -$125 -$90 -$144 -$111 -$157 -$117 -$170 -$203

2024 -$83 -$64 -$156 -$95 -$178 -$116 -$191 -$123 -$212 -$213

2025 -$59 -$66 -$147 -$97 -$169 -$119 -$183 -$126 -$200 -$218

2026 -$60 -$67 -$109 -$98 -$192 -$121 -$206 -$127 -$229 -$221

2027 -$37 -$67 -$73 -$99 -$106 -$121 -$114 -$128 -$207 -$223

2028 -$46 -$68 -$78 -$99 -$106 -$122 -$111 -$129 -$235 -$224

2029 -$27 -$68 -$48 -$100 -$68 -$122 -$73 -$129 -$211 -$224

2030 -$41 -$68 -$64 -$100 -$80 -$122 -$83 -$129 -$245 -$225

2031 -$23 -$68 -$37 -$100 -$49 -$123 -$51 -$129 -$216 -$225

2032 -$18 -$68 -$29 -$100 -$38 -$123 -$40 -$130 -$212 -$226

2033 -$15 -$68 -$23 -$100 -$30 -$123 -$31 -$130 -$129 -$226

2034 -$29 -$68 -$42 -$101 -$49 -$124 -$49 -$130 -$130 -$227

2035 -$19 -$69 -$28 -$101 -$33 -$124 -$34 -$131 -$92 -$228

2036 -$15 -$69 -$22 -$101 -$26 -$124 -$27 -$131 -$69 -$229

2037 -$12 -$69 -$18 -$102 -$22 -$125 -$23 -$132 -$55 -$230

2038 -$28 -$69 -$39 -$102 -$44 -$126 -$44 -$133 -$76 -$231

2039 -$15 -$70 -$22 -$103 -$26 -$126 -$26 -$133 -$48 -$232

2040 -$16 -$70 -$22 -$103 -$26 -$127 -$27 -$134 -$47 -$233

2041 -$12 -$70 -$17 -$103 -$20 -$127 -$21 -$134 -$37 -$234

2042 -$27 -$70 -$38 -$104 -$42 -$127 -$42 -$135 -$63 -$235

2043 -$15 -$71 -$21 -$104 -$24 -$128 -$25 -$135 -$40 -$236

2044 -$13 -$71 -$18 -$105 -$21 -$128 -$21 -$136 -$34 -$237

2045 -$13 -$71 -$19 -$105 -$22 -$129 -$22 -$136 -$36 -$238

2046 -$28 -$71 -$38 -$106 -$42 -$130 -$42 -$137 -$61 -$239

2047 -$15 -$72 -$21 -$106 -$24 -$130 -$25 -$137 -$38 -$240

2048 -$13 -$72 -$18 -$106 -$21 -$131 -$21 -$138 -$33 -$241

2049 -$11 -$72 -$15 -$107 -$18 -$131 -$18 -$139 -$28 -$242

2050 -$29 -$73 -$41 -$108 -$45 -$132 -$45 -$140 -$63 -$244  
Notes: Present values (PV) as of January 1, 2016 using a 3% real discount rate. 

Source: NERA calculations as explained in text. 
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Table E-12. Present Value and Annual Economic Impacts of Mixed Financing of EPA 

Alternatives on Portland MSA: Personal Income (Million 2016$) 

Personal Income (2016$)

B D I E F

Min Max Min Max Min Max Min Max Min Max

PV -$598 -$969 -$869 -$1,429 -$1,076 -$1,754 -$1,148 -$1,852 -$1,863 -$3,224

2020 -$40 -$27 -$42 -$40 -$48 -$49 -$52 -$52 -$55 -$91

2021 -$52 -$34 -$55 -$50 -$64 -$62 -$70 -$65 -$74 -$114

2022 -$75 -$40 -$83 -$59 -$94 -$73 -$102 -$77 -$112 -$134

2023 -$78 -$45 -$84 -$66 -$97 -$81 -$106 -$85 -$114 -$148

2024 -$62 -$48 -$105 -$71 -$120 -$87 -$129 -$91 -$143 -$159

2025 -$48 -$50 -$103 -$74 -$119 -$91 -$129 -$96 -$141 -$166

2026 -$48 -$52 -$84 -$76 -$135 -$94 -$145 -$99 -$161 -$172

2027 -$34 -$53 -$63 -$78 -$88 -$96 -$95 -$101 -$152 -$176

2028 -$38 -$54 -$64 -$80 -$87 -$98 -$92 -$103 -$171 -$179

2029 -$27 -$55 -$47 -$81 -$64 -$99 -$68 -$105 -$160 -$182

2030 -$34 -$56 -$54 -$82 -$69 -$100 -$72 -$106 -$181 -$184

2031 -$24 -$56 -$38 -$82 -$50 -$101 -$53 -$107 -$166 -$185

2032 -$20 -$56 -$32 -$83 -$42 -$102 -$44 -$107 -$164 -$187

2033 -$17 -$57 -$27 -$83 -$35 -$102 -$37 -$108 -$117 -$188

2034 -$25 -$57 -$37 -$84 -$44 -$103 -$46 -$109 -$115 -$189

2035 -$19 -$57 -$29 -$84 -$35 -$104 -$37 -$109 -$91 -$190

2036 -$17 -$58 -$25 -$85 -$30 -$104 -$32 -$110 -$75 -$192

2037 -$15 -$58 -$22 -$85 -$27 -$105 -$29 -$111 -$64 -$193

2038 -$23 -$58 -$33 -$86 -$39 -$106 -$40 -$111 -$74 -$194

2039 -$16 -$59 -$24 -$87 -$29 -$106 -$30 -$112 -$57 -$196

2040 -$16 -$59 -$23 -$87 -$28 -$107 -$29 -$113 -$54 -$197

2041 -$13 -$59 -$20 -$88 -$24 -$108 -$25 -$114 -$46 -$198

2042 -$22 -$60 -$31 -$88 -$36 -$108 -$37 -$114 -$60 -$199

2043 -$15 -$60 -$22 -$89 -$26 -$109 -$27 -$115 -$47 -$201

2044 -$14 -$61 -$20 -$89 -$24 -$110 -$25 -$116 -$42 -$202

2045 -$14 -$61 -$20 -$90 -$24 -$111 -$25 -$117 -$42 -$204

2046 -$22 -$61 -$30 -$91 -$35 -$112 -$35 -$118 -$55 -$205

2047 -$15 -$62 -$22 -$91 -$26 -$112 -$26 -$119 -$43 -$207

2048 -$14 -$62 -$20 -$92 -$23 -$113 -$24 -$119 -$39 -$209

2049 -$13 -$63 -$18 -$93 -$22 -$114 -$22 -$121 -$36 -$210

2050 -$23 -$64 -$32 -$94 -$37 -$116 -$37 -$122 -$56 -$213  
Notes: Present values (PV) as of January 1, 2016 using a 3% real discount rate. 

Source: NERA calculations as explained in text. 
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Table E-13. Cumulative and Annual Economic Impacts of Mixed Financing of EPA 

Alternatives on Portland MSA:  Total Employment (Jobs) 

Total Employment (Jobs) Population (Persons)

B D I E F

Min Max Min Max Min Max Min Max Min Max

Cumulative -8,510 -15,510 -12,380 -22,870 -15,260 -28,060 -16,240 -29,620 -26,840 -51,540

2020 -630 -400 -660 -590 -760 -720 -830 -770 -870 -1,340

2021 -730 -460 -770 -680 -890 -840 -980 -890 -1,040 -1,550

2022 -1,000 -510 -1,110 -750 -1,260 -920 -1,360 -970 -1,500 -1,700

2023 -950 -540 -1,020 -790 -1,180 -970 -1,290 -1,030 -1,390 -1,780

2024 -650 -550 -1,260 -810 -1,430 -1,000 -1,540 -1,050 -1,710 -1,820

2025 -440 -550 -1,140 -820 -1,310 -1,000 -1,430 -1,050 -1,560 -1,830

2026 -460 -550 -810 -810 -1,470 -990 -1,580 -1,050 -1,760 -1,820

2027 -270 -550 -520 -800 -750 -980 -810 -1,040 -1,530 -1,800

2028 -340 -540 -570 -790 -760 -970 -800 -1,020 -1,730 -1,770

2029 -190 -530 -340 -780 -470 -950 -500 -1,010 -1,510 -1,750

2030 -300 -520 -460 -770 -570 -940 -590 -990 -1,740 -1,720

2031 -160 -520 -260 -760 -340 -930 -350 -980 -1,500 -1,710

2032 -130 -510 -210 -760 -270 -930 -280 -980 -1,460 -1,700

2033 -110 -510 -170 -750 -220 -920 -230 -970 -850 -1,690

2034 -220 -510 -310 -750 -360 -910 -360 -970 -890 -1,680

2035 -140 -500 -200 -740 -240 -910 -250 -960 -620 -1,670

2036 -110 -500 -160 -740 -190 -910 -200 -960 -480 -1,660

2037 -90 -500 -140 -740 -170 -900 -180 -950 -390 -1,660

2038 -200 -500 -280 -730 -320 -900 -320 -950 -540 -1,650

2039 -110 -490 -160 -730 -190 -890 -200 -940 -350 -1,640

2040 -110 -490 -160 -730 -190 -890 -200 -940 -340 -1,640

2041 -90 -490 -130 -720 -150 -890 -160 -940 -280 -1,630

2042 -190 -490 -260 -720 -300 -880 -300 -930 -460 -1,620

2043 -100 -480 -150 -710 -170 -880 -180 -930 -290 -1,610

2044 -90 -480 -130 -710 -150 -870 -160 -920 -260 -1,610

2045 -90 -480 -130 -710 -160 -870 -160 -920 -270 -1,600

2046 -180 -480 -250 -700 -280 -860 -280 -910 -420 -1,590

2047 -100 -470 -140 -700 -160 -860 -170 -910 -260 -1,580

2048 -90 -470 -120 -700 -140 -860 -150 -900 -240 -1,580

2049 -70 -470 -100 -690 -120 -850 -130 -900 -210 -1,570

2050 -180 -470 -260 -690 -280 -850 -290 -900 -410 -1,560  
Notes: Cumulative impacts undiscounted and measured in job-years; rows may not sum to totals due to rounding. 

Source: NERA calculations as explained in text. 
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Table E-14. Cumulative and Annual Economic Impacts of Mixed Financing of EPA 

Alternatives on Portland MSA: Population (Persons) 

Population (Persons)

B D I E F

Min Max Min Max Min Max Min Max Min Max

Cumulative -15,500 -21,030 -22,840 -31,220 -28,450 -38,450 -30,370 -40,630 -51,310 -71,360

2020 -280 -110 -290 -160 -330 -200 -360 -210 -380 -370

2021 -490 -200 -520 -300 -590 -370 -650 -390 -690 -690

2022 -760 -290 -830 -440 -950 -540 -1,030 -570 -1,120 -1,000

2023 -940 -380 -1,020 -560 -1,170 -690 -1,280 -730 -1,380 -1,270

2024 -950 -450 -1,290 -670 -1,470 -820 -1,600 -870 -1,750 -1,520

2025 -900 -510 -1,440 -760 -1,650 -940 -1,800 -990 -1,960 -1,730

2026 -900 -570 -1,430 -840 -1,900 -1,040 -2,050 -1,100 -2,260 -1,920

2027 -820 -620 -1,320 -910 -1,740 -1,120 -1,890 -1,180 -2,380 -2,080

2028 -810 -650 -1,300 -970 -1,710 -1,190 -1,840 -1,260 -2,620 -2,210

2029 -730 -690 -1,180 -1,020 -1,560 -1,250 -1,680 -1,320 -2,690 -2,320

2030 -740 -710 -1,170 -1,060 -1,520 -1,300 -1,630 -1,380 -2,900 -2,420

2031 -660 -740 -1,060 -1,090 -1,370 -1,350 -1,470 -1,420 -2,930 -2,490

2032 -600 -760 -960 -1,120 -1,240 -1,380 -1,330 -1,460 -2,970 -2,560

2033 -540 -770 -860 -1,150 -1,120 -1,410 -1,200 -1,490 -2,710 -2,620

2034 -550 -790 -860 -1,170 -1,090 -1,430 -1,160 -1,520 -2,580 -2,660

2035 -500 -800 -780 -1,180 -990 -1,450 -1,060 -1,540 -2,360 -2,700

2036 -450 -800 -700 -1,190 -900 -1,470 -950 -1,550 -2,130 -2,730

2037 -400 -810 -630 -1,200 -800 -1,480 -850 -1,560 -1,920 -2,750

2038 -420 -810 -640 -1,210 -800 -1,490 -840 -1,570 -1,830 -2,760

2039 -370 -820 -570 -1,210 -710 -1,490 -750 -1,580 -1,630 -2,770

2040 -340 -820 -520 -1,210 -650 -1,490 -680 -1,580 -1,470 -2,770

2041 -300 -810 -460 -1,210 -570 -1,490 -600 -1,580 -1,300 -2,770

2042 -320 -810 -480 -1,210 -580 -1,490 -600 -1,570 -1,250 -2,760

2043 -280 -810 -420 -1,200 -510 -1,480 -530 -1,560 -1,090 -2,750

2044 -240 -800 -360 -1,190 -440 -1,470 -460 -1,560 -950 -2,740

2045 -220 -800 -330 -1,190 -390 -1,460 -410 -1,550 -840 -2,720

2046 -240 -790 -360 -1,180 -420 -1,450 -420 -1,530 -830 -2,700

2047 -210 -790 -310 -1,170 -360 -1,440 -360 -1,520 -710 -2,680

2048 -180 -780 -270 -1,160 -310 -1,430 -310 -1,510 -610 -2,660

2049 -160 -770 -230 -1,150 -260 -1,420 -270 -1,500 -510 -2,630

2050 -200 -770 -280 -1,140 -320 -1,400 -320 -1,480 -550 -2,610  
Notes: Cumulative impacts undiscounted and measured in person-years; rows may not sum to totals due to 

rounding. 

Source: NERA calculations as explained in text. 

 



 
Appendix E: Annual Results 

 

  

NERA Economic Consulting 

 

E-15 

 

C. Net Regional Economic Impacts of Expenditures and Financing 

 

Table E-15. Present Value and Annual Economic Impacts of Combined Expenditures and 

Financing (Mixed Case) of EPA Alternatives on Portland MSA: GRP (Million 2016$) 

GRP (Million 2016$) Personal Income (2016$)

B D I E F

Min Max Min Max Min Max Min Max Min Max

PV -$381 -$815 -$575 -$1,233 -$747 -$1,544 -$821 -$1,648 -$1,432 -$3,030

2020 -$1 $26 -$5 $6 -$8 -$1 -$12 -$1 -$19 -$62

2021 -$29 $5 -$33 -$18 -$40 -$28 -$45 -$28 -$53 -$100

2022 -$26 $35 -$25 $22 -$33 $13 -$41 $11 -$42 -$55

2023 -$61 -$6 -$69 -$34 -$81 -$47 -$89 -$49 -$102 -$136

2024 -$45 -$26 -$53 $8 -$65 -$3 -$75 -$6 -$80 -$82

2025 -$57 -$64 -$90 -$40 -$104 -$54 -$114 -$56 -$129 -$147

2026 -$29 -$36 -$62 -$51 -$84 -$13 -$96 -$17 -$104 -$96

2027 -$43 -$73 -$78 -$105 -$110 -$125 -$118 -$132 -$150 -$166

2028 -$17 -$39 -$38 -$60 -$64 -$80 -$71 -$88 -$116 -$104

2029 -$33 -$74 -$57 -$109 -$79 -$133 -$84 -$140 -$159 -$172

2030 -$8 -$35 -$20 -$56 -$35 -$78 -$40 -$86 -$120 -$100

2031 -$28 -$73 -$45 -$108 -$59 -$133 -$62 -$140 -$166 -$175

2032 -$23 -$73 -$38 -$109 -$49 -$133 -$51 -$141 -$163 -$177

2033 -$19 -$73 -$31 -$108 -$40 -$133 -$41 -$140 -$141 -$239

2034 $2 -$37 -$1 -$59 -$6 -$81 -$8 -$89 -$80 -$177

2035 -$17 -$67 -$26 -$100 -$32 -$123 -$33 -$130 -$97 -$233

2036 -$17 -$71 -$25 -$105 -$30 -$129 -$31 -$135 -$82 -$242

2037 -$14 -$71 -$21 -$105 -$26 -$129 -$27 -$136 -$67 -$242

2038 $6 -$36 $6 -$57 $4 -$78 $3 -$86 -$21 -$175

2039 -$16 -$70 -$22 -$103 -$26 -$126 -$27 -$133 -$54 -$237

2040 -$13 -$67 -$18 -$99 -$21 -$122 -$22 -$129 -$43 -$229

2041 -$13 -$71 -$18 -$105 -$21 -$128 -$22 -$135 -$40 -$238

2042 $7 -$36 $8 -$57 $7 -$78 $6 -$86 -$1 -$172

2043 -$15 -$70 -$21 -$104 -$24 -$127 -$24 -$134 -$39 -$235

2044 -$13 -$71 -$19 -$105 -$21 -$129 -$22 -$136 -$35 -$237

2045 -$11 -$69 -$15 -$101 -$17 -$124 -$18 -$131 -$28 -$230

2046 $7 -$37 $9 -$59 $8 -$80 $6 -$89 $4 -$174

2047 -$15 -$71 -$21 -$105 -$23 -$129 -$24 -$136 -$35 -$238

2048 -$13 -$72 -$19 -$107 -$21 -$131 -$22 -$138 -$32 -$240

2049 -$12 -$73 -$17 -$108 -$19 -$132 -$19 -$140 -$29 -$242

2050 $8 -$35 $11 -$56 $10 -$77 $9 -$86 $9 -$171  
Notes: Present values (PV) as of January 1, 2016 using a 3% real discount rate. 

Source: NERA calculations as explained in text. 
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Table E-16. Present Value and Annual Economic Impacts of Combined Expenditures and 

Financing (Mixed Case) of EPA Alternatives on Portland MSA: Personal Income (Million 

2016$) 

Personal Income (2016$)

B D I E F

Min Max Min Max Min Max Min Max Min Max

PV -$261 -$632 -$401 -$962 -$528 -$1,206 -$585 -$1,289 -$1,027 -$2,388

2020 $1 $14 -$1 $1 -$3 -$4 -$5 -$4 -$10 -$45

2021 -$15 $3 -$18 -$13 -$22 -$20 -$25 -$20 -$31 -$71

2022 -$13 $22 -$12 $12 -$17 $5 -$22 $4 -$23 -$44

2023 -$35 -$1 -$40 -$21 -$47 -$31 -$52 -$32 -$61 -$95

2024 -$27 -$13 -$31 $4 -$38 -$4 -$44 -$7 -$48 -$64

2025 -$36 -$39 -$54 -$25 -$63 -$35 -$70 -$37 -$80 -$106

2026 -$20 -$24 -$39 -$32 -$52 -$11 -$60 -$14 -$66 -$76

2027 -$30 -$48 -$52 -$68 -$71 -$79 -$77 -$84 -$96 -$120

2028 -$13 -$29 -$28 -$43 -$45 -$56 -$50 -$62 -$77 -$85

2029 -$24 -$52 -$41 -$75 -$56 -$91 -$60 -$96 -$105 -$127

2030 -$8 -$29 -$18 -$45 -$29 -$60 -$33 -$67 -$82 -$86

2031 -$20 -$52 -$33 -$77 -$44 -$95 -$47 -$101 -$112 -$131

2032 -$18 -$54 -$29 -$80 -$39 -$98 -$41 -$104 -$113 -$135

2033 -$16 -$55 -$26 -$82 -$34 -$101 -$36 -$106 -$103 -$174

2034 -$2 -$34 -$6 -$53 -$12 -$70 -$14 -$77 -$66 -$140

2035 -$13 -$52 -$21 -$77 -$27 -$95 -$28 -$101 -$77 -$176

2036 -$13 -$55 -$21 -$81 -$26 -$100 -$27 -$106 -$69 -$185

2037 -$12 -$56 -$19 -$82 -$24 -$101 -$25 -$107 -$60 -$188

2038 $1 -$35 -$1 -$54 -$4 -$71 -$6 -$78 -$30 -$150

2039 -$12 -$54 -$18 -$81 -$22 -$99 -$23 -$105 -$48 -$187

2040 -$10 -$54 -$16 -$80 -$19 -$98 -$20 -$104 -$42 -$185

2041 -$11 -$57 -$16 -$84 -$19 -$103 -$20 -$109 -$40 -$191

2042 $2 -$36 $1 -$56 -$1 -$74 -$2 -$80 -$15 -$154

2043 -$11 -$56 -$16 -$82 -$19 -$102 -$20 -$108 -$36 -$190

2044 -$10 -$57 -$15 -$84 -$18 -$104 -$19 -$110 -$33 -$193

2045 -$9 -$56 -$13 -$83 -$16 -$103 -$17 -$109 -$30 -$192

2046 $2 -$38 $2 -$59 $0 -$77 -$1 -$84 -$9 -$159

2047 -$10 -$57 -$15 -$84 -$18 -$104 -$18 -$111 -$31 -$195

2048 -$10 -$58 -$14 -$87 -$17 -$107 -$18 -$113 -$30 -$199

2049 -$10 -$60 -$14 -$89 -$16 -$109 -$17 -$115 -$28 -$202

2050 $3 -$38 $3 -$59 $1 -$78 $0 -$85 -$5 -$163  
Notes: Present values (PV) as of January 1, 2016 using a 3% real discount rate. 

Source: NERA calculations as explained in text. 
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Table E-17. Cumulative and Annual Economic Impacts of Combined Expenditures and 

Financing (Mixed Case) of EPA Alternatives on Portland MSA: Total Employment (Jobs) 

Total Employment (Jobs) Population (Persons)

B D I E F

Min Max Min Max Min Max Min Max Min Max

Cumulative -3,430 -10,430 -5,290 -15,780 -7,020 -19,810 -7,800 -21,180 -14,150 -38,860

2020 0 230 -40 30 -70 -40 -100 -40 -180 -650

2021 -220 40 -260 -180 -320 -260 -360 -270 -440 -950

2022 -160 330 -150 210 -200 130 -270 110 -280 -470

2023 -440 -30 -510 -280 -590 -390 -660 -400 -770 -1,160

2024 -280 -190 -340 110 -420 20 -500 -10 -530 -650

2025 -390 -510 -620 -300 -720 -410 -800 -420 -910 -1,190

2026 -170 -260 -370 -370 -530 -50 -610 -70 -660 -720

2027 -290 -570 -520 -810 -720 -960 -780 -1,010 -1,010 -1,280

2028 -80 -280 -200 -430 -370 -570 -420 -640 -710 -750

2029 -220 -550 -370 -810 -510 -990 -540 -1,050 -1,030 -1,270

2030 -20 -240 -80 -390 -170 -540 -210 -610 -700 -680

2031 -180 -530 -290 -790 -380 -970 -390 -1,020 -1,040 -1,250

2032 -150 -530 -240 -790 -310 -970 -330 -1,020 -1,020 -1,260

2033 -130 -530 -200 -780 -260 -960 -270 -1,010 -870 -1,710

2034 40 -250 40 -400 0 -560 -10 -620 -430 -1,220

2035 -110 -480 -160 -710 -200 -870 -210 -920 -590 -1,650

2036 -110 -500 -160 -740 -190 -910 -200 -960 -510 -1,700

2037 -90 -500 -140 -740 -170 -900 -180 -950 -420 -1,690

2038 60 -230 70 -380 60 -520 50 -580 -80 -1,190

2039 -100 -480 -140 -710 -170 -870 -170 -920 -340 -1,640

2040 -80 -460 -120 -680 -140 -830 -140 -880 -280 -1,570

2041 -80 -480 -120 -710 -140 -870 -150 -920 -270 -1,620

2042 70 -230 90 -370 80 -510 70 -560 30 -1,140

2043 -90 -470 -120 -690 -140 -850 -150 -900 -250 -1,570

2044 -80 -470 -110 -700 -130 -860 -140 -900 -230 -1,580

2045 -60 -450 -90 -670 -110 -820 -110 -870 -190 -1,520

2046 70 -230 90 -360 80 -500 70 -560 60 -1,110

2047 -80 -460 -120 -680 -130 -830 -140 -880 -220 -1,540

2048 -80 -460 -110 -680 -120 -840 -130 -880 -200 -1,540

2049 -70 -460 -100 -690 -110 -840 -120 -890 -180 -1,540

2050 80 -210 100 -330 100 -470 90 -520 90 -1,060  
Notes: Cumulative impacts undiscounted and measured in job-years; rows may not sum to totals due to rounding. 

Source: NERA calculations as explained in text. 
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Table E-18. Cumulative and Annual Economic Impacts of Combined Expenditures and 

Financing (Mixed Case) of EPA Alternatives on Portland MSA: Population (Persons) 

Population (Persons)

B D I E F

Min Max Min Max Min Max Min Max Min Max

Cumulative -9,010 -14,540 -13,770 -22,150 -17,690 -27,690 -19,270 -29,530 -34,160 -54,220

2020 -130 40 -140 -10 -170 -30 -190 -30 -210 -200

2021 -250 30 -280 -70 -330 -110 -370 -110 -410 -410

2022 -380 90 -420 -30 -490 -80 -550 -90 -620 -500

2023 -500 60 -560 -100 -660 -170 -730 -180 -830 -720

2024 -510 -10 -690 -70 -810 -160 -910 -170 -1,020 -790

2025 -520 -130 -820 -150 -960 -250 -1,070 -260 -1,200 -970

2026 -510 -180 -820 -230 -1,090 -240 -1,210 -260 -1,360 -1,030

2027 -500 -290 -800 -400 -1,070 -450 -1,180 -480 -1,510 -1,200

2028 -470 -320 -780 -450 -1,040 -530 -1,150 -570 -1,630 -1,230

2029 -450 -410 -740 -580 -1,000 -700 -1,100 -740 -1,740 -1,370

2030 -430 -410 -710 -600 -950 -730 -1,040 -790 -1,840 -1,360

2031 -410 -480 -670 -710 -900 -870 -980 -930 -1,930 -1,490

2032 -380 -540 -630 -790 -840 -980 -910 -1,040 -2,000 -1,590

2033 -360 -590 -580 -870 -780 -1,070 -840 -1,140 -1,880 -1,790

2034 -330 -570 -540 -850 -720 -1,060 -780 -1,130 -1,770 -1,850

2035 -310 -610 -510 -910 -670 -1,130 -720 -1,200 -1,660 -2,000

2036 -290 -640 -470 -960 -620 -1,190 -670 -1,270 -1,540 -2,130

2037 -270 -670 -430 -1,000 -570 -1,240 -610 -1,320 -1,410 -2,240

2038 -250 -640 -400 -960 -520 -1,200 -560 -1,290 -1,290 -2,230

2039 -230 -670 -370 -1,010 -480 -1,260 -510 -1,340 -1,180 -2,320

2040 -210 -690 -340 -1,030 -440 -1,280 -470 -1,370 -1,070 -2,380

2041 -190 -710 -310 -1,060 -400 -1,320 -420 -1,400 -970 -2,440

2042 -180 -670 -280 -1,010 -360 -1,260 -380 -1,350 -870 -2,380

2043 -160 -690 -260 -1,040 -320 -1,300 -340 -1,380 -780 -2,440

2044 -150 -710 -230 -1,060 -290 -1,320 -310 -1,410 -690 -2,480

2045 -140 -720 -210 -1,070 -260 -1,330 -280 -1,420 -620 -2,490

2046 -120 -670 -190 -1,010 -240 -1,270 -250 -1,360 -540 -2,420

2047 -110 -690 -170 -1,040 -210 -1,300 -220 -1,380 -480 -2,450

2048 -100 -700 -160 -1,050 -190 -1,310 -200 -1,390 -420 -2,470

2049 -100 -710 -140 -1,060 -170 -1,320 -180 -1,410 -360 -2,490

2050 -90 -660 -130 -990 -160 -1,250 -160 -1,330 -320 -2,390  
Notes: Cumulative impacts undiscounted and measured in person-years; rows may not sum to totals due to 

rounding. 

Source: NERA calculations as explained in text. 
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Appendix F: DMM Scenario 1 Results 

This appendix provides regional economic impact results for the EPA alternatives under 

disposed material management (“DMM”) scenario 1, which involves construction of an on-site 

confined disposal facility (“CDF”) as well as off-site disposal. DMM scenario 2 assumes all 

waste is disposed of at off-site facilities, and impact estimates associated with this disposal 

scenario are presented in the report body.  

DMM scenario 1 was evaluated as a potentially viable disposal option that could result in cost 

savings for certain alternatives. EPA assumes a CDF could be constructed at the Port of Portland 

Terminal 4 (in the City of Portland model region) with a capacity of 670,000 cubic yards of 

material. EPA assumes a minimum threshold of 1,005,000 cubic yards of dredged contaminated 

sediments is necessary to justify CDF construction; therefore, DMM scenario 1 is only evaluated 

for alternatives I, E, and F (of those considered in this report). 

Section A provides an overview of changes in remediation costs (and subsequently, REMI PI+ 

model inputs) for the EPA alternatives under DMM scenario 1 relative to DMM scenario 2. 

Sections B through E reproduce all tables from Section III of the report using the DMM scenario 

1 cost and timing estimates from EPA. 

A. Overview of DMM Scenario 1 

Table F-1 provides an overview of DMM scenario 1 cost savings for the relevant alternatives. 

Costs developed to reflect the alternative assumptions under this disposal scenario include 

construction of a CDF, placement of a portion of the volume of dredged sediments into the CDF, 

and off-site disposal of the remaining volume of dredged or excavated sediment and riverbank 

soils. Cost estimates produced by EPA assume maximum utilization of CDF disposal capacity 

under each relevant alternative, and therefore savings are a constant $79 million. Table F-2 

breaks down cost savings by REMI PI+ model region, showing that DMM scenario 1 results in 

greater expenditures in City of Portland due to CDF construction and on-site disposal as well as 

savings in the rest of Oregon associated with less reliance on off-site disposal.  

 

Table F-1. DMM Scenario 1 Cost Savings for Relevant EPA Alternatives 

EPA Alternative

I E F

DMM Scenario 1 $1,094 $1,160 $2,100

DMM Scenario 2 $1,173 $1,240 $2,179

Cost Savings $79 $79 $79  
Source: EPA (2016a) 
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Table F-2. DMM Scenario 1 Cost Savings for Relevant EPA Alternatives by REMI PI+ 

Region 

REMI Region

City of 

Portland

Rest of 

MSA: OR

Rest of 

MSA: WA

Rest of OR 

State

Outside 

Region Total

Alternative  I

DMM Scenario 1 $827 $0 $0 $127 $140 $1,094

DMM Scenario 2 $791 $0 $0 $137 $245 $1,173

Cost Savings -$36 $0 $0 $10 $105 $79

Alternative  E

DMM Scenario 1 $842 $0 $0 $136 $182 $1,160

DMM Scenario 2 $806 $0 $0 $146 $288 $1,240

Cost Savings -$36 $0 $0 $10 $105 $79

Alternative  F

DMM Scenario 1 $1,286 $0 $0 $228 $586 $2,100

DMM Scenario 2 $1,250 $0 $0 $238 $691 $2,179

Cost Savings -$36 $0 $0 $10 $105 $79  
Source: EPA (2016a) 

 

Figure F-1. DMM Scenario 1 Expenditures for Relevant EPA Alternatives by Year (Million 

2016$) 

 
Note: Undiscounted annual expenditures. 

Source: EPA (2016a), AECOM (2016), and NERA calculations as explained in text 
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B. Positive Regional Economic Impacts of Expenditures 

C. Negative Regional Economic Impacts of Financing 

1. Negative Regional Economic Impacts of Local Government Financing 

Table F-3. Economic Impacts of EPA Alternative Expenditures on Portland MSA 

I E F

Gross Regional Product (Million 2016$)

Average Annual $30 $31 $46

Cumulative (3% DR) $666 $683 $999

Personal Income (Million 2016$)

Average Annual $28 $28 $42

Cumulative (3% DR) $591 $607 $876

Total Employment (Jobs/Job-Years)

Average Annual 280 290 430

Cumulative 8,800 9,000 13,200

Population (Persons/Person-Years)

Average Annual 380 390 580

Cumulative 11,690 12,030 18,030  
Note:  Cumulative GRP and personal income impacts calculated as present values as of January 1, 2016 using a 

3% real discount rate. 

Source: NERA calculations as explained in text. 

 

Table F-4. Economic Impacts of Local Government Financing of EPA Alternatives on 

Portland MSA 

I E F

Min Max Min Max Min Max

Gross Regional Product (Million 2016$)

Average Annual -$62 -$125 -$66 -$132 -$118 -$240

Cumulative (3% DR) -$1,350 -$2,297 -$1,447 -$2,437 -$2,480 -$4,408

Personal Income (Million 2016$)

Average Annual -$60 -$131 -$64 -$139 -$113 -$252

Cumulative (3% DR) -$1,231 -$2,346 -$1,322 -$2,489 -$2,253 -$4,502

Total Employment (Jobs/Job-Years)

Average Annual -580 -1,230 -620 -1,300 -1,070 -2,360

Cumulative -17,880 -38,110 -19,120 -40,420 -33,140 -73,130

Population (Persons/Person-Years)

Average Annual -1,260 -1,500 -1,350 -1,590 -2,390 -2,880

Cumulative -39,050 -46,470 -41,820 -49,300 -74,030 -89,180  
Note:  Cumulative GRP and personal income impacts calculated as present values as of January 1, 2016 using a 

3% real discount rate. 

Source: NERA calculations as explained in text. 
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2. Negative Regional Economic Impacts of Local Business Financing 

3. Negative Regional Economic Impacts of Mixed Case Financing 

Table F-5. Economic Impacts of Local Business Financing of EPA Alternatives on Portland 

MSA 

I E F

Min Max Min Max Min Max

Gross Regional Product (Million 2016$)

Average Annual -$115 -$209 -$123 -$221 -$213 -$393

Cumulative (3% DR) -$2,417 -$3,677 -$2,592 -$3,894 -$4,322 -$6,923

Personal Income (Million 2016$)

Average Annual -$84 -$142 -$90 -$151 -$154 -$267

Cumulative (3% DR) -$1,707 -$2,476 -$1,832 -$2,622 -$3,022 -$4,645

Total Employment (Jobs/Job-Years)

Average Annual -770 -1,260 -830 -1,330 -1,390 -2,360

Cumulative -23,970 -38,970 -25,640 -41,250 -42,960 -73,010

Population (Persons/Person-Years)

Average Annual -1,300 -1,960 -1,390 -2,080 -2,380 -3,730

Cumulative -40,220 -60,830 -43,230 -64,480 -73,720 -115,510  
Note:  Cumulative GRP and personal income impacts calculated as present values as of January 1, 2016 using a 

3% real discount rate. 

Source: NERA calculations as explained in text. 

 

Table F-6. Economic Impacts of Mixed Financing of EPA Alternatives on Portland MSA 

I E F

Min Max Min Max Min Max

Gross Regional Product (Million 2016$)

Average Annual -$60 -$113 -$64 -$120 -$112 -$215

Cumulative (3% DR) -$1,271 -$2,027 -$1,362 -$2,149 -$2,304 -$3,850

Personal Income (Million 2016$)

Average Annual -$48 -$93 -$52 -$98 -$90 -$176

Cumulative (3% DR) -$993 -$1,637 -$1,066 -$1,735 -$1,791 -$3,108

Total Employment (Jobs/Job-Years)

Average Annual -460 -840 -490 -900 -830 -1,600

Cumulative -14,140 -26,190 -15,120 -27,750 -25,830 -49,700

Population (Persons/Person-Years)

Average Annual -850 -1,160 -910 -1,230 -1,590 -2,220

Cumulative -26,260 -35,840 -28,180 -38,020 -49,310 -68,770  
Note:  Cumulative GRP and personal income impacts calculated as present values as of January 1, 2016 using a 

3% real discount rate. 

Source: NERA calculations as explained in text. 
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D. Net Regional Economic Impacts of Expenditures and Financing 

Table F-7. Economic Impacts of Combined Expenditures and Financing (Mixed Case) of 

EPA Alternatives on Portland MSA 

I E F

Min Max Min Max Min Max

Gross Regional Product (Million 2016$)

Average Annual -$30 -$83 -$33 -$89 -$66 -$169

Cumulative (3% DR) -$604 -$1,361 -$679 -$1,465 -$1,306 -$2,852

Personal Income (Million 2016$)

Average Annual -$21 -$65 -$23 -$70 -$48 -$134

Cumulative (3% DR) -$402 -$1,046 -$459 -$1,128 -$915 -$2,233

Total Employment (Jobs/Job-Years)

Average Annual -170 -560 -200 -610 -410 -1,180

Cumulative -5,330 -17,390 -6,120 -18,760 -12,630 -36,500

Population (Persons/Person-Years)

Average Annual -470 -780 -520 -840 -1,010 -1,640

Cumulative -14,570 -24,150 -16,140 -26,000 -31,270 -50,740  
Note:  Cumulative GRP and personal income impacts calculated as present values as of January 1, 2016 using a 

3% real discount rate. 

Source: NERA calculations as explained in text. 
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E. Impacts on Portland Region Sectors and Wage Groups 

1. Sector Results 

Table F-8. Employment Impacts by Sector of Combined Expenditures and Financing 

(Mixed Case) of EPA Alternatives on Portland MSA 

Average Annual Employment Impact (Jobs)

E

Min Max Min Max Min Max

Forestry, Fishing, and Related Activities -10 -10 -10 -10 -10 -20

Mining 0 0 0 0 0 0

Utilities 0 0 0 0 0 0

Construction 20 -30 20 -30 20 -70

Manufacturing -20 -30 -20 -30 -40 -60

Wholesale Trade -10 -10 -10 -10 -20 -30

Retail Trade -30 -60 -40 -60 -70 -110

Transportation and Warehousing -30 -40 -30 -50 -50 -80

Information 0 0 0 0 -10 -10

Finance and Insurance -10 -10 -10 -10 -20 -30

Real Estate and Rental and Leasing -10 -20 -10 -20 -20 -40

Professional, Scientific, and Technical Services 50 20 40 20 50 0

Management of Companies and Enterprises 0 0 0 0 -10 0

Administrative and Waste Management Services 0 -20 0 -20 0 -30

Educational Services -10 -10 -10 -10 -10 -20

Health Care and Social Assistance -30 -50 -40 -60 -70 -110

Arts, Entertainment, and Recreation -10 -10 -10 -10 -10 -20

Accommodation and Food Services -20 -30 -20 -30 -40 -60

Other Services, except Public Administration -20 -30 -20 -30 -40 -60

Total Government Employment -20 -210 -30 -230 -50 -420

Farm Employment 0 0 0 0 0 0

Total -170 -560 -200 -610 -410 -1,180

I F

 
Note: Rows may not sum to totals due to rounding. 

Source: NERA calculations as explained in text. 
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2. Wage Group Results 

 

 

 

Table F-9. Employment Impacts by Wage Group of Combined Expenditures and 

Financing (Mixed Case) of EPA Alternatives on Portland MSA 

Average Annual Employment Impact (Jobs)

E

Min Max Min Max Min Max

Low-wage -30 -60 -40 -60 -70 -120

Medium-wage -70 -230 -80 -250 -190 -510

High-wage -70 -280 -80 -300 -150 -550

Total -170 -560 -200 -610 -410 -1,180

I F

 
Note: Low-wage jobs correspond to jobs in sectors with average annual incomes less than or equal to $30,000; 

medium-wage jobs correspond to jobs in sectors with average annual incomes greater than $30,000 and less 

than or equal to $80,000; high-wage jobs correspond to jobs in sectors with average annual incomes greater 

than $80,000. Rows may not sum to totals due to rounding. 

Source: NERA calculations as explained in text. 

 

Table F-10. Employment Impacts by Wage Group of Combined Expenditures and 

Financing (Mixed Case) of EPA Alternatives on Portland MSA 

Average Annual Employment Impact (% Total)

E

Min Max Min Max Min Max

Low-wage 20% 10% 19% 10% 18% 10%

Medium-wage 38% 40% 40% 41% 46% 43%

High-wage 42% 49% 40% 49% 36% 46%

Total 100% 100% 100% 100% 100% 100%

I F

 
Note: Low-wage jobs correspond to jobs in sectors with average annual incomes less than or equal to $30,000; 

medium-wage jobs correspond to jobs in sectors with average annual incomes greater than $30,000 and less 

than or equal to $80,000; high-wage jobs correspond to jobs in sectors with average annual incomes greater 

than $80,000. Rows may not sum to totals due to rounding. 

Source: NERA calculations as explained in text. 
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Appendix G: AECOM Cost and Timing Results 

This appendix provides regional economic impact results using AECOM’s “adjusted” cost and 

timing estimates for the EPA alternatives. The cost estimates are referred to as “adjusted” 

because AECOM did not develop entirely original cost estimates for the EPA alternatives. 

Instead, AECOM carefully reviewed the information underlying EPA’s cost and timing estimates 

and made adjustments to certain input assumptions based on experience and professional 

judgment.  

Section A provides an overview of AECOM’s cost and timing estimates as implemented in the 

REMI PI+ model. Sections B through E reproduce all tables from Section III of the report using 

the AECOM cost and timing estimates for the EPA alternatives.  

A. Overview of AECOM Cost and Timing Estimates  

Table G-1 provides an overview of EPA and AECOM cost and timing estimates for the EPA 

alternatives. As noted in the report, AECOM cost estimates are larger in magnitude (about 35 

percent to 65 percent larger), and timing estimates are generally longer (about 25 percent to 100 

percent larger), with the timing difference increasing with alternative “stringency” (i.e., moving 

from B to F).  

Implementing the AECOM cost and timing estimates in REMI PI+ required two adjustments to 

the inputs described in Appendix C: 

1. Timing Adjustment. We adjust the timing assumptions for any EPA cost item that 

corresponds to construction activities for consistency with AECOM’s schedule. In 

particular, we spread any costs categorized by EPA as related to “technology assignment 

measures capital construction costs” or to “institutional controls capital costs” over 

AECOM’s longer construction period. 

Table G-1. EPA and AECOM Cost and Timing Estimates for EPA Alternatives 

EPA Alternative

B D I E F

Years of Construction

EPA 4 6 7 7 13

AECOM 5 8 11 13 26

Increase (% EPA) 25% 33% 57% 86% 100%

Total Costs (Million 2016$)

EPA $642 $953 $1,173 $1,240 $2,179

AECOM $1,051 $1,355 $1,644 $1,758 $2,969

Increase (% EPA) 64% 42% 40% 42% 36%  
Note: Undiscounted totals. 

Source: EPA (2016a) and AECOM (2016) 
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2. Cost Adjustment. Once timing assumptions are adjusted for consistency with the 

AECOM schedule, we scale each individual EPA cost item by the percent increase in 

total cost for each alternative under the AECOM cost estimates.  

Table G-2 provides an overview of the adjusted timing assumptions by EPA cost category for the 

AECOM estimates. Figure G-1 illustrates the timing of AECOM expenditure estimates as 

implemented in REMI by alternative. 

 

Table G-2. AECOM Timing for EPA Alternatives by Cost Category 
EPA Alternative

B D I E F

0- 5 0 - 8 0 - 11 0 - 13 0 - 26

Institutional Controls Capital Costs 0- 5 0 - 8 0 - 11 0 - 13 0 - 26

MNR Capital Costs 0 0 0 0 0

Long Term O&M Periodic Costs

Institutional Controls Periodic Costs

5-Year Site Review Periodic Costs

5, 10, 15, 20, 25, 30 5, 10, 15, 20, 25, 30 5, 10, 15, 20, 25, 30 5, 10, 15, 20, 25, 30 5, 10, 15, 20, 25, 30

5, 10, 15, 20, 25, 30 5, 10, 15, 20, 25, 30 5, 10, 15, 20, 25, 30 5, 10, 15, 20, 25, 30 5, 10, 15, 20, 25, 30

2, 4, 6, 8, 10, 14, 18, 

22, 26, 30

5, 10, 15, 20, 25, 30 5, 10, 15, 20, 25, 30 5, 10, 15, 20, 25, 30 5, 10, 15, 20, 25, 30 5, 10, 15, 20, 25, 30

Technology Assignments 

     Measures Capital Construction Costs

Site-Wide Monitoring 

     and MNR Periodic Costs

2, 4, 6, 8, 10, 14, 

18, 22, 26, 30

2, 4, 6, 8, 10, 14, 

18, 22, 26, 30

2, 4, 6, 8, 10, 14, 18, 

22, 26, 30

2, 4, 6, 8, 10, 14, 18, 

22, 26, 30

 
Source: EPA (2016a), AECOM (2016), and NERA calculations as explained in text. 

 

Figure G-1. AECOM Expenditures for EPA Alternatives by Year (Million 2016$) 

 
Note: Undiscounted annual expenditures. 

Source: EPA (2016a), AECOM (2016), and NERA calculations as explained in text 
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B. Positive Regional Economic Impacts of Expenditures 

C. Negative Regional Economic Impacts of Financing 

3. Negative Regional Economic Impacts of Local Government Financing 

Table G-3. Economic Impacts of EPA Alternative Expenditures on Portland MSA 

B D I E F

Gross Regional Product (Million 2016$)

Average Annual $29 $35 $40 $41 $60

Cumulative (3% DR) $625 $752 $852 $870 $1,184

Personal Income (Million 2016$)

Average Annual $26 $31 $36 $37 $53

Cumulative (3% DR) $547 $654 $741 $756 $1,010

Total Employment (Jobs/Job-Years)

Average Annual 270 320 360 370 530

Cumulative 8,280 9,970 11,300 11,580 16,390

Population (Persons/Person-Years)

Average Annual 340 410 480 490 690

Cumulative 10,560 12,790 14,800 15,290 21,490  
Note:  Cumulative GRP and personal income impacts calculated as present values as of January 1, 2016 using a 

3% real discount rate. 

Source: NERA calculations as explained in text. 

 

Table G-4. Economic Impacts of Local Government Financing of EPA Alternatives on 

Portland MSA 
B  D  I  E  F

Min Max  Min Max Min Max Min Max Min Max

Gross Regional Product (Million 2016$)

Average Annual -$60 -$120 -$77 -$155 -$93 -$188 -$99 -$201 -$160 -$339

Cumulative (3% DR) -$1,299 -$2,207 -$1,633 -$2,845 -$1,943 -$3,452 -$2,042 -$3,691 -$2,994 -$6,233

Personal Income (Million 2016$)

Average Annual -$57 -$126 -$73 -$162 -$88 -$197 -$93 -$211 -$146 -$356

Cumulative (3% DR) -$1,182 -$2,254 -$1,486 -$2,906 -$1,766 -$3,526 -$1,850 -$3,770 -$2,639 -$6,364

Total Employment (Jobs/Job-Years)

Average Annual -560 -1,180 -700 -1,520 -840 -1,850 -880 -1,980 -1,350 -3,340

Cumulative -17,210 -36,610 -21,740 -47,200 -25,970 -57,270 -27,400 -61,240 -41,890 -103,400

Population (Persons/Person-Years)

Average Annual -1,200 -1,440 -1,540 -1,860 -1,850 -2,250 -1,970 -2,410 -2,970 -4,070

Cumulative -37,240 -44,650 -47,590 -57,560 -57,460 -69,830 -60,930 -74,680 -92,110 -126,090  
Note:  Cumulative GRP and personal income impacts calculated as present values as of January 1, 2016 using a 

3% real discount rate. 

Source: NERA calculations as explained in text. 
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4. Negative Regional Economic Impacts of Local Business Financing 

5. Negative Regional Economic Impacts of Mixed Case Financing 

Table G-5. Economic Impacts of Local Business Financing of EPA Alternatives on 

Portland MSA 
B  D  I  E  F

Min Max  Min Max Min Max Min Max Min Max

Gross Regional Product (Million 2016$)

Average Annual -$112 -$201 -$140 -$257 -$168 -$310 -$177 -$331 -$282 -$550

Cumulative (3% DR) -$2,351 -$3,537 -$2,896 -$4,527 -$3,415 -$5,462 -$3,570 -$5,829 -$5,131 -$9,678

Personal Income (Million 2016$)

Average Annual -$82 -$137 -$102 -$175 -$121 -$211 -$128 -$225 -$195 -$372

Cumulative (3% DR) -$1,661 -$2,382 -$2,038 -$3,045 -$2,394 -$3,670 -$2,494 -$3,915 -$3,487 -$6,477

Total Employment (Jobs/Job-Years)

Average Annual -750 -1,210 -930 -1,550 -1,100 -1,860 -1,150 -1,990 -1,720 -3,280

Cumulative -23,390 -37,490 -28,800 -47,900 -34,020 -57,710 -35,670 -61,550 -53,410 -101,760

Population (Persons/Person-Years)

Average Annual -1,260 -1,890 -1,560 -2,420 -1,860 -2,930 -1,950 -3,130 -2,810 -5,220

Cumulative -39,000 -58,470 -48,440 -75,150 -57,720 -90,890 -60,600 -97,080 -87,210 -161,880  
Note:  Cumulative GRP and personal income impacts calculated as present values as of January 1, 2016 using a 

3% real discount rate. 

Source: NERA calculations as explained in text. 

 

Table G-6. Economic Impacts of Mixed Financing of EPA Alternatives on Portland MSA 
B  D  I  E  F

Min Max  Min Max Min Max Min Max Min Max

Gross Regional Product (Million 2016$)

Average Annual -$58 -$109 -$73 -$140 -$88 -$169 -$93 -$180 -$150 -$302

Cumulative (3% DR) -$1,229 -$1,949 -$1,530 -$2,503 -$1,813 -$3,027 -$1,901 -$3,234 -$2,758 -$5,413

Personal Income (Million 2016$)

Average Annual -$47 -$89 -$59 -$114 -$71 -$138 -$75 -$148 -$116 -$248

Cumulative (3% DR) -$958 -$1,574 -$1,192 -$2,021 -$1,410 -$2,444 -$1,474 -$2,611 -$2,084 -$4,369

Total Employment (Jobs/Job-Years)

Average Annual -440 -810 -550 -1,040 -660 -1,260 -690 -1,350 -1,050 -2,250

Cumulative -13,680 -25,180 -17,100 -32,320 -20,330 -39,080 -21,400 -41,740 -32,440 -69,840

Population (Persons/Person-Years)

Average Annual -810 -1,110 -1,030 -1,430 -1,240 -1,740 -1,310 -1,860 -1,940 -3,130

Cumulative -25,180 -34,430 -31,880 -44,400 -38,320 -53,870 -40,500 -57,600 -59,990 -97,110  
Note:  Cumulative GRP and personal income impacts calculated as present values as of January 1, 2016 using a 

3% real discount rate. 

Source: NERA calculations as explained in text. 
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D. Net Regional Economic Impacts of Expenditures and Financing 

E. Impacts on Portland Region Sectors and Wage Groups 

6. Sector Results 

Table G-7. Economic Impacts of Combined Expenditures and Financing (Mixed Case) of 

EPA Alternatives on Portland MSA 
B  D  I  E  F

Min Max  Min Max Min Max Min Max Min Max

Gross Regional Product (Million 2016$)

Average Annual -$29 -$80 -$38 -$105 -$48 -$129 -$52 -$140 -$90 -$242

Cumulative (3% DR) -$604 -$1,324 -$778 -$1,751 -$960 -$2,175 -$1,031 -$2,363 -$1,575 -$4,230

Personal Income (Million 2016$)

Average Annual -$21 -$63 -$27 -$83 -$35 -$103 -$38 -$111 -$63 -$194

Cumulative (3% DR) -$412 -$1,027 -$538 -$1,367 -$668 -$1,703 -$718 -$1,855 -$1,074 -$3,361

Total Employment (Jobs/Job-Years)

Average Annual -170 -550 -230 -720 -290 -900 -320 -970 -520 -1,720

Cumulative -5,400 -16,900 -7,130 -22,350 -9,020 -27,780 -9,830 -30,170 -16,050 -53,470

Population (Persons/Person-Years)

Average Annual -470 -770 -620 -1,020 -760 -1,260 -810 -1,360 -1,240 -2,440

Cumulative -14,610 -23,870 -19,080 -31,610 -23,520 -39,070 -25,200 -42,310 -38,490 -75,630  
Note:  Cumulative GRP and personal income impacts calculated as present values as of January 1, 2016 using a 

3% real discount rate. 

Source: NERA calculations as explained in text. 

 

Table G-8. Employment Impacts by Sector of Combined Expenditures and Financing 

(Mixed Case) of EPA Alternatives on Portland MSA 
Average Annual Employment Impact (Jobs)

B D E

Min Max Min Max Min Max Min Max Min Max

Forestry, Fishing, and Related Activities 0 -10 -10 -10 -10 -10 -10 -10 -10 -20

Mining 0 0 0 0 0 0 0 0 0 0

Utilities 0 0 0 0 0 0 0 0 0 0

Construction 0 -20 0 -30 0 -40 0 -40 10 -80

Manufacturing -10 -20 -20 -30 -20 -30 -30 -40 -50 -70

Wholesale Trade -10 -10 -10 -10 -10 -10 -10 -20 -20 -30

Retail Trade -20 -30 -30 -50 -40 -60 -40 -70 -70 -120

Transportation and Warehousing -20 -30 -20 -40 -30 -50 -30 -50 -50 -80

Information 0 0 0 0 0 0 0 -10 -10 -10

Finance and Insurance -10 -10 -10 -10 -10 -10 -10 -20 -20 -30

Real Estate and Rental and Leasing -10 -10 -10 -20 -10 -20 -10 -20 -20 -40

Professional, Scientific, and Technical Services 30 20 40 20 40 10 40 10 40 -10

Management of Companies and Enterprises 0 0 0 0 0 0 0 0 -10 -10

Administrative and Waste Management Services 0 -10 0 -20 0 -20 0 -20 0 -40

Educational Services 0 0 -10 -10 -10 -10 -10 -10 -10 -20

Health Care and Social Assistance -20 -30 -30 -50 -40 -60 -40 -70 -80 -120

Arts, Entertainment, and Recreation 0 0 -10 -10 -10 -10 -10 -10 -10 -20

Accommodation and Food Services -10 -20 -20 -30 -20 -30 -20 -40 -40 -70

Other Services, except Public Administration -10 -20 -20 -30 -20 -30 -20 -40 -40 -60

Total Government Employment -10 -130 -20 -190 -30 -230 -30 -240 -60 -430

Farm Employment 0 0 0 0 0 0 0 0 0 0

Total -110 -340 -170 -510 -230 -640 -250 -680 -460 -1,250

I F

 
Note: Rows may not sum to totals due to rounding. 

Source: NERA calculations as explained in text. 
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7. Wage Group Results 

 

 

Table G-9. Employment Impacts by Wage Group of Combined Expenditures and 

Financing (Mixed Case) of EPA Alternatives on Portland MSA 

Average Annual Employment Impact (Jobs)

B D E

Min Max Min Max Min Max Min Max Min Max

Low-wage -20 -30 -30 -50 -40 -60 -50 -70 -80 -130

Medium-wage -40 -140 -70 -210 -100 -270 -120 -290 -220 -550

High-wage -40 -160 -70 -240 -80 -300 -90 -320 -160 -570

Total -110 -340 -170 -510 -230 -640 -250 -680 -460 -1,250

I F

 
Note: Low-wage jobs correspond to jobs in sectors with average annual incomes less than or equal to $30,000; 

medium-wage jobs correspond to jobs in sectors with average annual incomes greater than $30,000 and less 

than or equal to $80,000; high-wage jobs correspond to jobs in sectors with average annual incomes greater 

than $80,000. Rows may not sum to totals due to rounding. 

Source: NERA calculations as explained in text. 

 

Table G-10. Employment Impacts by Wage Group of Combined Expenditures and 

Financing (Mixed Case) of EPA Alternatives on Portland MSA 

Average Annual Employment Impact (% Total)

B D E

Min Max Min Max Min Max Min Max Min Max

Low-wage 19% 10% 19% 10% 18% 10% 18% 10% 17% 10%

Medium-wage 40% 41% 42% 42% 45% 42% 46% 43% 48% 44%

High-wage 40% 49% 39% 48% 37% 47% 36% 47% 34% 46%

Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

I F

 
Note: Low-wage jobs correspond to jobs in sectors with average annual incomes less than or equal to $30,000; 

medium-wage jobs correspond to jobs in sectors with average annual incomes greater than $30,000 and less 

than or equal to $80,000; high-wage jobs correspond to jobs in sectors with average annual incomes greater 

than $80,000. Rows may not sum to totals due to rounding. 

Source: NERA calculations as explained in text. 
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Appendix H: Qualitative Impacts of EPA Remedial 
Alternatives on Riverfront Businesses 

In addition to the economic impacts of remediation expenditures and financing, the EPA 

alternatives could have additional impacts on economic activity along the river, and these direct 

impacts could lead to additional “multiplier” effects on the regional economy. During 

remediation, dredging and other remediation activities could potentially disrupt river activities or 

normal commerce. On the other hand, after remediation, additional economic activities and 

development may occur in the area due to the elimination or reduction of a potential “stigma” 

effect from Superfund designation, leading to gains to the regional economy. 

We developed a questionnaire to provide indications of the potential qualitative nature of these 

two effects. This chapter provides information on the questionnaire and an overview of the 

qualitative results. 

A. Business Questionnaire 

The primary purpose of NERA’s questionnaire was to understand how businesses with 

operations on the Willamette River might be affected by dredging and other remediation 

activities related to the EPA alternatives, both during and after remediation. We developed a 

series of questions regarding the potential impacts of remediation.  

Over 20 riverfront organizations were invited to participate in the questionnaire, and we received 

more than half a dozen responses.
29

 Invitees included riverfront organizations with operations 

along the river as well as local government organizations. NERA conducted interviews on a 

confidential basis, with the understanding that participants would not be identified and no 

attribution of responses would be reported. Participants were provided with a copy of the 

questionnaire before our interview in order to prepare responses. Many questions were 

operational in nature and required internal discussion and collaboration in order to develop 

accurate responses. 

Questions (other than background questions on the organization and participants) generally 

focused on: 

 Organization’s current use of the River (particularly during EPA’s in-water work 

window
30

); 

 Likelihood of changes in organization’s local operations due to disrupted access; 

 Effects of other potential ongoing construction impacts (e.g., noise and/or traffic); 

                                                 
29

 We invited certain local government organizations to participate in the questionnaire process. Responses are 

generally tallied only for “business” stakeholders, of which there were six. 

30
 EPA’s assumes in-water work is conducted during the period from July 1 through October 31 to minimize impacts 

on the aquatic environment. 
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 Potential long-term impacts of stigma and stigma removal; and 

 Potential indicators of long-term remediation success. 

The following sections provide an overview of the questionnaire results, organized into effects 

related to disruption and effects related to stigma removal. Responses were generally nuanced 

and depended upon each business’ specific operations and circumstances; however, as noted, 

interviews were conducted on a confidential basis. Participants are not identified, and such 

detailed information on the nature of any businesses’ operations along the river are omitted to 

maintain anonymity. Instead, we categorize sometimes nuanced responses in order to develop 

tabulations and address as appropriate in the text. 

B. Qualitative Disruption Effects 

Based upon the NERA questionnaire conducted with potentially affected businesses and upon 

EPA’s descriptions of the activities associated with remediation, we identified three types of 

potential disruption that would result in negative direct (and multiplier) effects in the Portland 

region: 

1. Disrupted river access; 

2. Increased traffic; and 

3. Increased noise. 

Participants were asked to comment on levels of concern associated with these various potential 

disruptions, as well as anticipated reactions (e.g., reliance on other shipping methods, production 

cuts, relocation, etc.). Questionnaire results provide the basis for qualitative assessments of these 

potential effects. 

1. Current Reliance on the River 

All businesses interview relied upon access to the river annually and during EPA’s proposed 

123-day in-water work window. Most businesses relied upon river access as a means of shipping 

or receiving goods, while some used the river as a source of water for industrial processes. As 

summarized in Table H-1, the frequency with which participants relied upon river access varied 

from a few days a month to everyday. 

Table H-1. Frequency of River Use 

Frequency of River Use No. Respondents

Everyday 2

Several times a week 2

A few days a month 2  
Source: NERA questionnaire. 
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2. Qualitative Impacts of Disrupted River Access 

Five of six participants considered changes in their river operations “very likely” if access to the 

navigation channel were disrupted during EPA’s in-water work window. 

The nature of expected operational changes depended upon the nature of existing operations in 

the area. 

 Participants with nearby facilities with port access (e.g., on the Columbia River in 

Washington) would likely consider relocating operations. 

 Participants without nearby facilities—particularly those with highly specialized and 

stationary equipment—would consider maintaining production but shipping by other 

higher-cost means in the near term (e.g., relying more upon rail or trucks); eventually this 

group might eliminate local production all together. 

The construction period of the EPA Alternatives considered in the main body of this report 

ranges in duration from 4 to 13 years under the EPA information (with longer durations 

considered in Appendix F based on AECOM information), and anticipated operational changes 

depend upon the duration of disrupted access. Most participants considered longer periods of 

disruption as being increasingly worse for business, and reactions to longer term disruption were 

generally more severe (i.e., relocation or permanent shutdown of riverfront facilities). 

 

Table H-2. Likelihood of Operational Changes Due to Disrupted Access 

Likelihood of Change in Operations No. Respondents

Very Likely 5

Somewhat Likely 0

Not Likely 0

Not Sure 1  
Source: NERA questionnaire. 

 

Table H-3. Effect of Increased Construction Duration on Level of Disruption 

Disruption to Business over Time No. Respondents

Longer interventions are increasingly worse 4

Negative impacts are the same on daily basis 1

Not sure 1  
Source: NERA questionnaire. 
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3. Qualitative Impacts of Truck Traffic and Noise 

Remediation might also result in increased noise and truck traffic during the construction period 

due to remedial activities. In addition, increased reliance on trucks as a means of transporting 

goods in response to river disruption could increase traffic further. 

We found questionnaire participants generally were not concerned with the potential for 

increased noise. Only one participant expressed any concern with increased noise due to the 

remedial alternatives. (Noise would more likely affect the tourism industry, for example river 

cruises or waterfront hotels; we did not survey these groups.) 

Most participants, on the other hand, expressed concern with disruption related to increased truck 

traffic. A number of businesses already rely upon trucks in their production processes, and others 

might consider trucks as an alternative if disrupted river access results in higher costs to ship via 

water. Increased traffic would result in slower services and increased costs. 

C. Qualitative “Stigma” Removal Effects 

As part of the questionnaire, we also discussed issues related to Superfund site stigma with 

participants, as stigma removal could potentially lead to positive direct and multiplier effects. In 

particular, we asked participants whether they: (1) believe there is a stigma associated with the 

Superfund listing; (2) believe stigma affects business in the region; and (3) believe remediation 

might remove this stigma. Tables H-7 through H-9 tally responses to each of these questions. 

Table H-4. Likelihood of Operational Changes Due to Disrupted Access 

Reaction to Disruption in Shipping Short-term Long-term

Certain to Shutdown 0 0

Certain to Relocate 1 0

Likely to Either Relocate or Shutdown 0 4

Likely to Cut Production 4 1

Likely Unaffected 1 1  
Source: NERA questionnaire. 

 

Table H-5. Level of Concern with Increased Noise 

Concern with Noise No. Respondents

Substantial 0

Some 1

None 5  
Source: NERA questionnaire. 

 

Table H-6. Level of Concern with Increased Traffic 

Concern with Traffic No. Respondents

Substantial 3

Some 2

None 1  
Source: NERA questionnaire. 
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Most participants believe there is indeed a stigma associated with site listing and that this stigma 

affects businesses. Many respondents thought that stigma effects have depressed property values, 

as businesses who might desire to operate in the area are concerned about potential liability for 

cleanup costs. 

A majority of participants believe that remediation might remove this stigma; however, 

participants cautioned that stigma removal would require two major changes: 

1. Legal certainty for new entrants fearing liability; and 

2. Long-term perception of remediation success. 

Participants were asked to describe potential indicators of long-term remediation success. 

Responses were generally varied but included the following: 

 Short construction period and limited business disruption; 

 Reduction of risks in a cost-effective manner; 

 Certainty through a remedial agreement and no litigation; and 

Table H-7. Belief in Stigma Associated with Superfund Listing 

Stigma Associated with Superfund No. Respondents

Yes 5

No 0

Not Sure 1  
Source: NERA questionnaire. 

 

Table H-8. Belief that Stigma Affects Businesses 

Stigma Affects Businesses No. Respondents

Yes 5

No 1

Don't Know 0  
Source: NERA questionnaire. 

 

Table H-9. Belief that Remediation Might Remove Stigma 

Remediation Might Remove Stigma No. Respondents

Yes 4

No 1

Don't Know 1  
Source: NERA questionnaire. 
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 Bearable economic impacts on the community (e.g., few to no bankruptcies, limited tax 

and utility rate increases). 

D. Qualitative Conclusions Related to Impact of Remediation on 
Riverfront Businesses 

The impacts of remediation on river businesses are uncertain and difficult to quantify; however, 

certain qualitative conclusions can be drawn from participants’ responses to NERA’s 

questionnaire. The questionnaire responses generally identified two impact categories as 

potentially significant: 

1. Negative impacts related to business disruption; and 

2. Positive impacts related to stigma removal. 

Questionnaire respondents did not consider increased noise a concern but did indicate potential 

increased truck traffic is of some concern. 

With regard to the effects of business disruption, virtually all the respondents indicated that the 

changes in their river operations were “very likely” if access were disrupted during the EPA’s in-

water work window. The types of changes depended on the nature of the available options. 

 Participants with nearby facilities with port access (e.g., on the Columbia River in 

Washington) would likely consider relocating operations. 

 Participants without nearby facilities—particularly those with highly specialized and 

stationary equipment—would consider maintaining production but shipping by other 

higher-cost means in the near term (e.g., relying more on rail or trucks); eventually this 

group might eliminate local production all together. 

Most participants responded that remedial alternatives with longer durations would lead to 

greater disruption and more severe reactions (i.e., relocation or permanent shutdown of riverfront 

facilities). 

With regard to stigma effects, most respondents believed there was a stigma associated with the 

listing as a Superfund site and that this stigma affected business. A majority believes that 

remediation might remove this stigma; however, participants cautioned that stigma removal 

would require two major changes. 

1. Legal certainty for new entrants fearing liability; and 

2. Long-term perception of remediation success. 

In summary the questionnaire results suggest that the net effect of business disruption and stigma 

removal on the Portland regional economy is ambiguous (i.e., one positive, one negative). It was 

not possible to develop quantitative estimates of the potential magnitude of these two effects. We 
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suspect, however, that the net effect is likely small in magnitude relative to the direct effects 

quantified from the remedial expenditures and financing. 
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