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1. Executive Summary 
The City and Borough of Juneau (CBJ) is exploring various options for long-term management of solid 
waste. Currently, solid waste management in Juneau is exclusively handled by private companies, with the 
CBJ having no active role in this process. Residents in Juneau can either bring their solid waste directly to 
the private landfill owned by Waste Management, at a cost of $215 per ton (with a minimum charge of 
$153.32), or they can participate in curbside collection services provided by the privately owned company 
Alaska Waste. Waste hauling is overseen by the Regulatory Commission on Alaska (RCA). Consequently, 
there is no public input into operational decisions or rate determination, apart from waste hauling. The 
CBJ has identified only three municipalities in Alaska – Juneau, Haines, and Glenallen – that do not have a 
role in solid waste management. Given the impending closure of the Capitol Disposal Landfill, anticipated 
to occur in the next decade, and the approximately 10-year timespan to plan and permit a new solid waste 
disposal facility, the CBJ is exploring future disposal options and assessing the high-level feasibility of 
possible solutions. Operational costs will be an important aspect of planning for a future facility. This 
study's scope was to focus on the high-level feasibility and capital costs for the three scenarios. 
Operational costs should be explored in detail in the future. 

This study is a limited high-level discussion of capital costs and technical feasibility of three scenarios 
chosen by CBJ based on several past studies and Assembly-level conversations over the course of four 
decades (CBJ 2024a). It is intended to be a starting point for community conversations around future solid 
waste management. It does not include in-depth analyses of operational costs, cost-benefit analyses of 
the scenarios, comparisons of different thermal treatment (incineration) technologies, or much discussion 
of diversion practices such as recycling or composting. Additionally, this study does not include biosolid 
disposal in any of these options as CBJ are in the planning stages of a stand-alone project for biosolid 
incineration (CBJ 2025d). Although each of these are important considerations for overall solid waste 
planning, they are outside the scope of this study and will be evaluated if the community chooses to move 
forward with the planning and construction of a publicly owned disposal facility.1 The focus on disposal 
has been prioritized due to the looming closure of the only landfill within the community. Section 5 .2  
provides the recommended next steps in the planning process. 

 
1 Planning for future diversion facilities will take place separately in early-to-mid 2025. 
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The CBJ is considering the following three scenarios; notably, each scenario includes a transfer processing 
facility2: 

Scenario A: Construct a new landfill and transfer processing facility with recyclables sent south by 
barge for diversion. 

Scenario B: Construct a transfer processing facility with waste and recyclables sent south by barge for 
recycling and disposal. 

Scenario C: Construct a Waste-to-Energy (WTE) facility and transfer processing facility for municipal 
solid waste (MSW) with noncombustibles, recyclables, and ash sent south by barge for disposal. 

The purpose of this Solid Waste Study is to provide a high-level evaluation of the economic feasibility, 
logistical feasibility, and level of flow control in relation to  these scenarios. Although  operational costs are 
an important aspect of the decision-making process, estimating those costs accurately are outside the 
confines of this study and will need to be addressed later if the CBJ moves forward with any of the 
proposed scenarios. A brief overview of operational considerations is provided in Section 3.1. This 
technical memorandum provides an overview of the scenarios and presents the findings from the 
evaluation to inform elected officials and key partners of the feasibility of the three scena rios. The sections 
of this technical memorandum are organized as follows: 

1. Executive Summary 

2. Study Background and Limitations  

3. Facilities: Capacity, Sizing, and Capital Costs 

4. Regulations and Permitting 

5. Summary and Recommendations 

Section 1 synthesizes information from subsequent sections of this technical memorandum to provide an 
overview of the facility needs, estimated total costs, and considerations for each of the solid waste 
management scenarios. Section 2 introduces the study objectives and key assumptions required for this 
high-level evaluation. Sections 3 and 4 summarize the findings from an evaluation of the facilities, permit, 
and compliance requirements. Section 5 offers a high-level feasibility ranking for each scenario based on 
the current information, along with the recommended next steps. 

1.1 Solid Waste Management Scenarios 
This subsection provides an overview of the major considerations for each of the solid waste management 
scenarios based on analyses of the facilities, costs, and regulatory considerations described in Sections 3  
and 4. The anticipated flow of waste in each of the three scenarios is depicted on Figure 1 . 

 
2 Transfer Processing Facility (that is, a Transfer Station): Centralized facility to manage all CBJ waste streams from residents (self-

haul) and commercial haulers and consolidate for efficient transportation to end markets. 
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Figure 1. Flow Diagram of Solid Waste Management Scenarios A, B, and C 

 
[a] Optimized Diversion of 59% was derived from the 2024 Waste Characterization Study (Cascadia Consulting Group 2024). 

Note: Boxes with dashed outlines indicate facilities that are anticipated to be under CBJ ownership. 

1.1.1 Scenario A 

The key distinction in Scenario A is the construction of a landfill within the CBJ. In this scenario, waste 
would first be taken to a transfer processing facility for processing. At this point, waste is consolidated and 
loaded into transfer trucks for transport to the landfill. Since the landfill is assumed to be within the CBJ’s 
jurisdiction, the transportation distance between the transfer processing facility and the landfill would be 
minimal (anticipated less than 15 miles) based on the 1993 landfill siting study (Brown et al. 1993). The 
transfer processing facility would provide the CBJ with additional control and flexibility for solid waste 
management, thus the economics of hauling distance between the transfer processing facility and the 
landfill is not considered as a factor in this scenario. 

Key considerations in this scenario include the timeline and capital costs for permitting and constructing a 
new landfill. A small transfer processing facility, sized between 9,000 and 13,000 square feet, would 
suffice since the CBJ would have greater control over the waste stream with a local, CBJ-owned landfill. 
The estimated capital costs range from $59 million to $158 million for constructing both the transfer 
processing facility and a 50-year landfill.3 Because of the significant rainfall in Juneau, leachate treatment 
will be a substantial capital and operating expense for a new landfill. Importantly, since a site has not yet 
been selected for the landfill, siting and permitting could take 10 years, or up to 30 years with significant 
delays, to complete. 

 
3 Landfills are constructed in stages; thus, the total estimated capital cost assumes construction of a 50-year landfill is provided for 

this initial estimate for Scenario A. Costs can vary significantly depending on the operating conditions and geometry of the landfill. 
The provided estimates are conservative. 
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1.1.2 Scenario B 

Alternatively, the CBJ may opt not to construct a new landfill or WTE facility. Scenario B involves shipping 
nearly all solid waste generated in the CBJ to an offsite landfill and recycling markets via barge. This 
approach avoids significant capital and operating costs for building and maintaining a disposal facility, but 
the CBJ relinquishes control over the final disposal of MSW, posing risks if barge services are delayed or 
disrupted. The CBJ can mitigate this risk by ensuring increased storage space at the transfer facility; 
therefore, the transfer processing facility is especially valuable under this scenario. 

The capital costs in this scenario are solely based on construction of a transfer processing facility with 
increased storage capacity, with capital costs ranging from $14 million to $40 million for a transfer 
processing facility sized between 13,000 and 26,000 square feet. In this scenario, the cost of offsite 
transportation is a significant portion of annual costs that may be negotiated with the transportation 
company. Barge transportation fees vary based on the type of waste (for example, hazardous materials 
may incur higher costs), volume and weight of the waste, and the distance traveled. Costs for offsite 
transportation and disposal have been reported to reach up to $250 per ton (DMC Technologies 2003, 
CBJ 2025b).4 Fuel surcharges fluctuate based on current fuel prices and will add to the overall cost. 

It is important to consider that offsite transportation of waste and recyclables will increase transfer truck 
traffic, fuel consumption, and associated greenhouse gas emissions from both truck and barge traffic. 
Additionally, contamination in the waste stream can pose hazards. Fires caused by contaminated waste 
have occurred during offsite transportation from Alaskan communities, leading to significant danger and 
expense (Rose 2021). To mitigate this risk, baling or compacting waste in closed containers at the transfer 
processing facility can minimize fire hazards and reduce transportation frequency. However, this requires 
local baling equipment and costs, and not all receiving facilities can accommodate bales. 

1.1.3 Scenario C 

The distinguishing feature of Scenario C is the construction of a WTE facility. In this scenario, waste would 
first be taken to the transfer processing facility, where it would be inspected for hazards, dried, and 
shredded in preparation for combustion. The waste then would be fed into the WTE plant and converted 
into energy. To maximize the efficiency of the WTE facility, nearly all MSW would be directed for 
combustion, with minimal diversion (such as recycling and composting). 

Key considerations include the timeline and capital costs for permitting and constructing a WTE facility 
and the energy benefit for the CBJ. A small transfer processing facility (9 ,000 to 13 ,000 square feet) 
would suffice with a WTE facility. Estimated capital costs range from $99 million to $110 million for 
constructing both the transfer processing facility and a WTE facility. Because a site has not yet been 
selected, siting and permitting must be completed for this scenario; thus, the timeline is expected to be 
similar to or longer than that of the landfill in Scenario A. 

Notably, the CBJ’s electricity currently is nearly 100% renewable hydroelectric power and the utility 
company, AEL&P, does not provide energy credits for surplus generation. As such, the power produced 
from a WTE plant would offset the parasitic load but not provide an electricity benefit for the CBJ. In 
addition, the RCA requires that a power purchase agreement (PPA) is established with the electric utility 
provider for the sale, transmission, and distribution of power. This would be a key aspect of future 
discussions to advance this scenario. 

 
4 The cost for the CBJ to ship and dispose of biosolids ranges between $216 to $930 per ton depending on whether the biosolids are 

shipped wet or dry. The cost is $6,500 per container. 
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Furthermore, WTE is an advanced technology that requires specialized skills for construction, operation, 
and maintenance. It may be difficult to find local technicians with the skillset to manage this type of 
facility , and it may be necessary to bring in and provide lodging for out-of-state contractors. There are 
many options for waste incineration, including incineration without energy recover and varieties of WTE 
technologies, some of which have not been vetted or proven feasible on a commercial scale; a comparison 
of these options is outside the scope of this study but may be considered by the CBJ in future evaluations.  

2. Study Background and Limitations  
The CBJ contracted with Jacobs under agreement number E24-328 dated August 19, 2024, to complete a 
high-level evaluation of the feasibility of three potential solid waste management scenarios, described in 
Table 1 . Each scenario includes the construction of a transfer processing facility to receive and process all 
waste generated in the CBJ before the waste is routed for final disposal or diversion. 

Table 1. Summary of Three Solid Waste Management Scenarios for the City and Borough of Juneau 

Scenario Facilities and 
Potential 
Ownership 

Key 
Partners 

Waste Streams 
Waste Disposal Diversion Residuals[a] 

A. Construct a ne  
landfill and transfe  
processing facility 
with recyclables 
sent south by bar  
for diversion. 

CBJ-owned 
landfill; CBJ-
owned or 
private 
partnership 
transfer facility 

Landfill 
operator; 
transfer 
station 
operator 
(if separate 
from CBJ) 

Disposed of in new 
landfill on CBJ 
property; potentia  
to contract with 
private company 
for operation of th  
landfill 

Recyclables 
diverted to loca  
markets or 
transported 
south by barge 

Residuals that 
cannot be 
landfilled are 
transported 
south by barge 

B. Construct a 
transfer processin  
facility with waste 
and recyclables 
sent south by bar  
for recycling and 
disposal. 

CBJ-owned or 
private 
partnership 
transfer facility 

Shipping 
company; 
offsite 
landfill; 
transfer 
station 
operator (if 
separate 
from CBJ) 

CBJ agreement wit  
offsite landfill for 
disposal 
Transportation an  
disposal fees to b  
negotiated 

Recyclables 
diverted to loca  
markets or 
transported 
south by barge 

All waste 
transported 
south by barge 

C. Construct a WT  
facility and transfe  
processing facility 
for MSW with 
noncombustibles, 
recyclables, and 
ash sent south by 
barge for disposa 

CBJ-owned or 
private 
partnership 
transfer facility 
and WTE 
facility 

AEL&P; 
WTE 
operator; 
transfer 
station 
operator 
(if separate 
from CBJ) 

Incinerated with 
energy recovery; 
CBJ energy 
agreement with 
AEL&P 

Limited diversio  
to optimize 
efficiency of WT  
plant operations 

Noncombustibl  
materials and 
ash transported 
south by 
barge[b] 

[a] Residuals are defined as wastes that cannot be landfilled or diverted, such as hazardous waste. 
[b] An alternative to shipping ash south by barge is to send it to a local monofill. A new monofill would need to be constructed and is not included as a part of these 
scenarios. 
AEL&P = Alaska Electric Light & Power Company 
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The evaluation considered readily available data and literature to assess the feasibility of these three 
scenarios based on the following factors that may affect their feasibility or costs: 

 Waste stream composition and quantity 

 Estimated capital costs for construction of each facility with a discussion of operating cost components 
and facility needs 

 Federal, state, and local regulations and permit requirements 

2.1 Study Assumptions 
A variety of assumptions were necessary to perform this high-level evaluation, including the following: 

 Unchanging Waste Tonnage and Composition : It is assumed that there will be no significant change in 
waste tonnage or composition over the lifetime of the project. Information on waste composition was 
derived from the 2024 Waste Characterization Study (Cascadia Consulting Group 2024). 

- Seasonal fluctuations, junk vehicles, and non-CBJ waste are not considered relevant for this 
comparison. Biosolids are currently shipped south by barge, and planning is underway to build a 
pyrolysis unit at the wastewater utility for biosolids incineration, so separate treatment for biosolids 
is not included in this assessment. 

- Specific to tourism, this evaluation did not consider seasonal waste streams from cruise ships, which 
previously contributed 1 ,650 tons of waste in 2018 (CBJ 2024a). Under a Memorandum of 
Understanding (MOU) between the CBJ and the Cruise Lines International Association, the amount 
of waste entering the Capitol Disposal Landfill from cruise ships was reduced to 125 tons per year 
(tpy) in 2022. 

- The population of Juneau has remained stable or has declined slightly over the past decade, 
hovering around 32,000 residents. This evaluation assumes no population growth (Juneau 
Economic Development Council 2023). 

- The waste stream in the CBJ is assumed to remain consistent in terms of composition, based on the 
average MSW and construction and demolition (C&D) waste quantities from fiscal years 2016 to 
2023. For this evaluation, the average waste stream was approximated at 30,000 tpy. Regional 
waste streams were not considered in this study but represent another 23,000 tpy (Southeast 
Conference 2006; Cascadia Consulting Group 2024). 

 Transfer Facility Site Location : The new transfer processing facility is assumed to be in lower Lemon 
Creek on a 27-acre site owned by CBJ, approximately 0 .4  mile northeast of the Lemon Creek 
Correctional Center. The site is rural reserve and industrial, with the nearest residential area more than 
0 .5  mile away. The site was chosen for its central location, suitable soils, topography, and sufficient 
space to construct a transfer processing facility. Other waste management facilities are in the planning 
process for this site, including a municipal composting facility, recycling center, and household 
hazardous waste facility. This study assumes the CBJ would address zoning for this property, as 
applicable. 

 Other Future Facility Locations : Locations for the landfill and WTE facility have not been selected yet 
and additional siting may be necessary. 

 Long-Term Capacity Planning : Facility capacity calculations are based on standard 50- and 100-year 
waste stream projections. A regional facility taking more than the current CBJ waste stream would 
require further assessment of the materials and regions to be served. 

 Diversion Rates: In this study, diversion is defined as waste materials that are systematically redirected 
from disposal to be reused, recycled, repurposed for beneficial use, or composted. Diversion does not 
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include materials incinerated for WTE. This study accounts for management of MSW and C&D waste 
that is destined for the landfill and assumes that existing facilities are sufficient to manage the current 
stream of source-separated recyclables (approximately 5% of total waste tonnage), bulky or white 
goods 5, and household hazardous waste (HHW). 

 Barge Loading Facility Assumptions : Existing facilities and processes for loading and offsite 
transportation of materials are assumed adequate for transporting all  waste and recyclables. The CBJ 
may need to further evaluate barge facilities and services to better compare the operating expenses of 
the scenarios. 

2.2 Overview of Solid Waste Management Operations in the CBJ 
The CBJ faces several unique challenges in managing its solid waste. Being land-locked by the Juneau Ice 
Field and Inside Passage, Juneau is an isolated community, resulting in limited disposal and affordable 
recycling options. Furthermore, the CBJ does not own the Capitol Disposal Landfill or manage waste 
hauling services, resulting in limited control over the community's waste flow. The landfill is projected to 
reach capacity in 10 to 15 years, prompting the CBJ to explore alternative waste management solutions 
(CBJ 2024b). 

Since the establishment of the CBJ, the control of solid waste flow has remained in the hands of the 
private sector. Conversations between the CBJ, the Alaska Department of Environmental Conservation 
(ADEC), and the RCA have indicated that Juneau is one of only three municipalities in Alaska without 
public flow control, alongside Haines and Glenallen. For more than 60 years, the majority of MSW in the 
CBJ has been privately collected under an RCA Certificate of Convenience held by various private entities 
and hauled to the privately owned Capitol Disposal Landfill. The Capitol Disposal Landfill receives waste 
from both private commercial haulers and individuals (self-haul). Until the early 2000s, some MSW was 
incinerated without energy recovery to reduce the volume sent to the landfill (CBJ 2024a). Currently, the 
CBJ operates a recycling center and an HHW facility at the landfill site, diverting approximately 5% of 
materials for recycling, including glass, aluminum, and steel cans (CBJ 2024b). Additionally, Juneau 
Composts!, a private composting business established in 2017, offers collection and drop-off services for 
food scraps and yard debris, which are processed at their commercial composting facility. 

Efforts to expand the landfill have been unsuccessful because of the inability of a private owner to acquire 
adjacent land, the proximity of the landfill to other land uses, and potential adverse environmental effects 
on nearby wetlands. The current solid waste management system is delocalized, with MSW, recyclables, 
HHW, junk vehicles, and C&D processed at different facilities that are geographically or operationally 
disconnected. 

2.3 Waste Stream Quantity and Composition 
With a population of approximately 32,000 residents, the CBJ region generated an average of 30,000 tons 
of MSW annually from 2016 to 2023 (Table 2). Assuming that a waste management facility operates for 
300 days a year (6  days per week less an allowance for some holidays and other closures), the CBJ 
generates an average of 100 tons of solid waste daily that must be managed. Given the relatively static 
population level in CBJ, this total was applied to the entire period of the solid waste management 
scenarios. While outside waste streams were not considered as part of this evaluation, they could be 
factored into the scenarios as the CBJ moves forward with planning. 

 
5 White goods are large household electrical products, such as refrigerators and washing machines, typically white in color. 



 

DRAFT Technical Memorandum  
 

 
Jacobs Engineering Group Inc. 
E24-328 

8 

 

Table 2. Tonnage of MSW and C&D waste Landfilled in the CBJ Between 2016 to 2023  

Fiscal Year  
(July to June) 

MSW (tons) C&D (tons) [a] Total (tons) 

2016 23,542 8,555 32,097 
2017 23,760 8,065 31,825 
2018 23,735 6,968 30,703 
2019 23,867 6,011 29,878 
2020 20,626 7,299 27,925 
2021 22,398 5,730 28,128 
2022 24,750 4,138 28,888 
2023 22,346 5,176 27,522 

Average 23,128 6,493 29,621 
Rounded Average[b] 23,500 6,500 30,000 

Source: MSW and C&D totals per Fiscal Year provided by Waste Management. 
[a] C&D waste is variable based on local construction projects and timelines. 
[b] Values rounded up to the nearest 500th to approximate waste for capacity calculations. 

In 2024, the CBJ contracted Cascadia Consulting Group to conduct  a Waste Characterization Study. This 
study revealed a significant potential for increased waste diversion: 18% of waste is recyclable, 32% is 
compostable, 9% is reusable, for a total of 59% diverted under optimized diversion programs that are 
currently in place (Cascadia Consulting Group 2024). 

Based on the waste quantities provided by Waste Management (Table 2) and the types of waste from the 
CBJ’s Waste Characterization Study, the amount of diversion under each scenario is estimated to be as 
follows: 

 Scenario A: recyclables for diversion 

- Baseline Diversion (5%): 1 ,500 tpy 

- Optimized Diversion (59%)6: 17,500 tpy 

 Scenario B: recyclables for diversion 

- Baseline Diversion (5%): 1 ,500 tpy 

- Optimized Diversion (59%): 17,500 tpy 

 Scenario C: non-combustible recyclables for diversion 

- Baseline Diversion (5%): less than 500 tpy 

- Optimized Diversion (59% of approximately 20% non-combustibles [Cascadia Consulting Group 
2024]): 3 ,500 tpy 

 
6 The optimized diversion rate is derived from the 2024 Waste Characterization Study performed by Cascadia Consulting Group 

(2024). This 59% diversion represents the total amount that could be diverted through diversion programs that are already in 
place, including recycling, composting, household hazardous waste disposal, and reuse. 
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The amount exported for offsite disposal in each scenario is estimated to be as follows: 

 Scenario A: less than 1 ,500 tpy of residuals for disposal 

 Scenario B: 12,500 – 30 ,000 tpy of waste for disposal 

 Scenario C: less than 6 ,000 tpy of noncombustibles for disposal 

2.4 Concurrent Regional Planning  
An effort is now underway by Southeast Conference and the Southeast Alaska Solid Waste Authority 
(SEASWA) to develop a Regional Municipal Solid Waste Strategy. The project will include a thorough 
analysis of methods and processes for the disposal of MSW to better control the costs of handling, 
processing, shipping, and ultimate disposal of MSW in the region. The strategy seeks to improve solid 
waste disposal services for Southeast Alaska communities through a collaborative effort of towns and 
governmental agencies. The goal of the project is to identify how to achieve safer, more efficient and cost-
effective waste management systems for Southeast Alaska communities by fully exploring available 
options and technologies used in the management of MSW, including diversion of compostable and 
recyclable materials, waste to energy opportunities, and finding mutually agreeable resolutions for 
Southeast Alaska communities, Tribes, and SEASWA members (CBJ 2025c). 

Although not the focus of this technical memo, the community of Juneau and the CBJ may choose to 
consider sizing a future disposal facility to capture this regional waste in order to maximize efficiencies of 
scale, which could help financially support the operational needs of the facility while providing other 
communities with a regional disposal option. 

3. Facilities: Estimates of Capacity, Sizing, and Costs 
This section presents the methodology used and estimates for the capacity, sizing, and potential capital 
costs of solid waste management facilities for the three scenarios. The solid waste management scenarios 
that are introduced in Table 1  and elaborated on in Section 4  involve various combinations of these 
facilities; thus, this section describes each facility individually. For example, the transfer processing facility 
is applicable to all three scenarios, while the landfill and WTE facility are specific to Scenarios A and C, 
respectively. 

Jacobs estimated future facility capacity needs based on a total generation of 30,000 tpy of waste for 
processing, transferring, diversion, and disposal, as shown in Table 1 . 

This study assesses the potential cost ranges for each scenario by conducting a high-level review of 
publicly available information on construction and operating expenses. The cost ranges also incorporate 
internal estimates provided by Jacobs for other projects, as well as the industry expertise of Jacobs and 
their subconsultant, Raftelis. With expertise in economic and feasibility analyses for Juneau, Raftelis 
provided industry insight to validate the estimated WTE facility costs and assumptions for this study. Prior 
to making financial decisions or establishing final budgets, the CBJ should conduct a detailed evaluation 
of capital and operating costs that is based on engineer’s estimates and considers specific facility 
conditions and sites. 

The anticipated capital costs for a new transfer processing facility and landfill were estimated using the 
construction costs of five U.S. transfer stations and three landfills. Because of the unknown timeline for 
financing and construction of the facilities in Juneau, costs per unit area were calculated and inflated to 
first  quarter (Q1) 2025 prices using the Engineering News-Record (ENR) Construction Cost Index. These 
costs were further adjusted for Juneau-specific expenses using the RSMeans 202 4 City Cost Index. An 
additional 30% markup was added to the adjusted unit costs for facility examples located outside of 
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Alaska based on the CBJ’s experience with actual cost inflations for factors such as materials shipping and 
storage in Juneau (CBJ 2025a). 

The cost to build a new WTE facility was modeled based on the construction costs for 18 different WTE 
plants of varying capacities constructed in the United States, United Kingdom , and Asia. The modeled 
capital costs for a WTE facility were adjusted to Q1 2025 and inflated for Juneau by applying a 30% 
markup to the forecasted construction cost. 

The collection of solid waste is considered a utility in the state of Alaska; therefore, it is regulated by the 
RCA. In previous years, the CBJ considered purchasing the Certificate of Convenience and Public Necessity 
from the certificate holder (currently Alaska Waste) along with other strategies as part of a larger solid 
waste management strategy (CBJ 2008). It is not necessary to own a refuse hauling utility Certificate of 
Convenience to operate a solid waste management disposal facility. The Certificate of Convenience holder 
must justify all rate increases to the RCA and will seek out the lowest cost options for their rate payers. 

As this study is focused on post-collection disposal options, and to avoid skewing the capital cost 
estimates for a particular scenario, the purchase of the RCA Certificate of Convenience is not included as a 
component of any scenario.7  

3.1 Additional Pre construction and Operating Costs  
In addition to facility construction costs described in the following sections, preconstruction costs can be 
approximated as a percent of total capital costs from 15% to 25% of the total project cost.8 These 
expenses cover site surveys; environmental impact assessments; state and local permitting; creation of 
architectural, design, and engineering plans; and services during construction. Proper planning in this 
phase is crucial to ensure the project meets all regulatory requirements and operates efficiently. 

Operating costs include labor, equipment, maintenance, utilities, and insurance, all of which are necessary 
to keep the facilities running smoothly. Labor and equipment commonly constitute the largest portion of 
overall operating costs. For instance, at the Great Falls Landfill in Montana, heavy equipment rental, labor 
hours, and benefits make up 74% of the estimated operating expenses (AE2S and Jacobs 2021). 
Operating WTE facilities may require advanced equipment and facilities, which require specialized skills at 
a higher labor expense. 

Although this study does not investigate or compare operational costs for these facilities, it is important to 
note that available data shows that the cost per ton to dispose of waste through a WTE facility is often 
higher, and in some cases more than twice the cost of landfill disposal or offsite shipment (Arsova et al. 
2008, DOE 2019). 

These preconstruction and operating costs are not included in subsequent estimates of cost ranges 
provided in this evaluation because of the many unknowns associated with these activities. The level of 
analysis needed for estimating operating costs is beyond the scope of this evaluation and should be 
considered as the CBJ moves forward with planning. 

 
7 The price to purchase the Certificate of Convenience was quoted at $14 million in 2008 (Cascadia Consulting Group 2024, CBJ 

2024a). Acquiring the RCA Certificate of Convenience from the current certificate holder, Alaska Waste, is an independent action 
that could apply to any scenario. 

8 Approximate range based on industry practice. 
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3.2 Ownership Models 
The CBJ can explore various ownership models for new facilities and solid waste management services 
that are described in this memorandum. The CBJ may choose to form a partnership with the private sector 
for financing, ownership, and operations of the solid waste management system to find a balance of 
control and risk (Table 3). In addition to the current model of private ownership and operation, examples 
of different ownership models include the following: 

 Public-private partnership : The public and private entities share responsibility and risk for different 
aspects of the solid waste management system, such as collection, transportation, processing, and 
disposal facility ownership and operation. Sometimes, a public entity will provide the land for a solid 
waste facility but then enter into an agreement with a private entity for the design/ build or 
design/ build/ operation of a solid waste facility. The division of control and financing is determined by 
agreements between the public and private entities, such as publicly owned facilities with privately 
owned or contracted collection services. 

 Publicly owned with limited private involvement under contract : The public entity contracts with 
private companies for select roles. Potential roles that the private sector could contribute to are facility 
design, construction, and some collection or operating activities. The public entity is responsible for 
financing the facility and relinquishes some control over rate changes, but with reduced risks and 
staffing requirements. 

 Publicly owned and operated : The public entity finances, owns, and operates the entire solid waste 
management system using internal resources. The public entity has maximum control over the entire 
process from construction through operation, is responsible for all financing, and accepts all risks. 

Table 3. Benefits, Risks, and Examples of Ownership and Operation Models  

Ownership/  
Operation Model[a] 

Public Entity’s 
Role 

Benefits to 
Public Entity 

Risks to Public 
Entity 

Example 

Public-Private 
Partnership 

Division of contro  
and financing 
determined by 
agreements 

Benefits shared 
between public 
and private entity 
(specifics depend 
on division of 
roles) 

Risks shared 
between public 
and private entity 
(specifics depen  
on division of 
roles) 

Public entity owns faci  
but enters into an 
agreement with private 
entity to construct and 
operate; private bidder 
arranges for financing  
cover capital costs 

Publicly Owned, 
Limited Private 
Involvement Unde  
Contract 

Facility and RCA 
ownership, 
establishes 
competitive 
procurement 
process for privat  
services 

Freedom to sele  
services and 
contractors 
through bids; 
reduces burden o  
internal resource 

Subject to rate 
increases, 
especially if there 
are fewer 
competing 
contractors 

Public entity owns ent  
solid waste managem  
system and contracts 
with private entities for 
specific services throu  
competitive process 

Publicly Owned & 
Operated 

Owns and manag  
entire solid waste 
management 
system 

Maximum contro  
over rates and 
services 

Public entity 
accepts all risks 
and is responsible 
for all financing 

Public entity finances 
construction and 
manages all solid was  
operations 

[a] General ownership models, regardless of chosen scenario, and not specific to Juneau. 
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3.3 Transfer Processing Facility 
The purpose of the transfer processing facility is to provide the necessary space and flexibility to manage 
waste disposal and diversion, regardless of the scenario. The CBJ assumes that a transfer processing 
facility is necessary for all three scenarios for initial waste processing and consolidation prior to 
transporting to the final disposal or diversion facility. 

Functionally, waste from commercial haulers and residents is unloaded at the transfer processing facility, 
sorted, and consolidated into intermodal containers or transfer vehicles for recycling and disposal 
elsewhere. The facility could be constructed with separate drop-off locations for source-separated 
recyclables and compostables. 

3.3.1 Capacity and Sizing 

The transfer processing facility should have sufficient storage to handle temporary changes in the waste 
stream. The necessary storage, equipment, and operations at a transfer processing facility depend on the 
ultimate disposal method (landfill, WTE, or offsite shipment) because different processes are required to 
prepare waste for disposal, shipment, or incineration (sorting, shredding, or loading onto transfer trucks 
versus intermodal containers). Thus, the estimated size of the transfer station varies between the 
scenarios. Additional discussion of transfer station needs for each scenario is included in Section 4 . The 
capacity of the transfer processing facility is highly dependent on operating conditions; for example, the 
types and numbers of residential or commercial hauling vehicles, the desired storage capacity, and the 
degree of waste recovery and sorting. 

When there are reliable waste disposal options nearby, such as a landfill or WTE facility, transfer stations 
generally are designed to have 1  to 2  days of storage capacity. Although more-detailed calculations of 
facility space are required prior to the design stage, initial estimates suggest a tipping floor space of at 
least 6 ,000 square feet to manage 100 tons of waste per day (tpd) and a peaking factor of 2 .3 .9,10 
Comparisons to constructed transfer stations across the United States, along with CBJ input, indicate that 
a transfer processing facility sized between 9,000 and 13,000 square feet would be sufficient to meet 
current and future needs and an allowance for the peaking factor, assuming reliable waste disposal 
facilities also are available within the CBJ. 

However, if the CBJ chooses to transport all waste and recyclables to a distant offsite facility by barge 
(Scenario B), it is recommended to increase the size of the transfer processing facility to include additional 
storage space in case of unexpected disruptions to offsite transportation services. This is especially 
important in a remote and isolated location such as Juneau. A transfer processing facility that prepares 
waste for offsite disposal is assumed to be sized between 13,000 and 26,000 square feet to accommodate 
7  to 14 days of storage and additional processing space. 

The CBJ may consider facilities to centralize drop-off and processing of additional waste streams, such as 
white goods, organics, and junk vehicles, as well as a repair and reuse staging area and compost sales area. 
These additional prospective elements are not included in subsequent estimates of cost ranges. 

 
9 The U.S. Environmental Protection Agency suggests approximating tipping floor space by starting with a base area of 4,000 square 

feet and adding 20 square feet for each ton of waste received in a day. This assumes the height of the waste pile at 6  feet. Using 
this approximation, the tipping floor space required to manage 100 tons per day of waste is at least 6,000 square feet. 

10 Peaking factor calculated from average and peak daily waste totals for 2024 provided by Waste Management. 
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3.3.2 Construction Costs 

Table 4  outlines the approximate unit construction costs for five example transfer stations located across 
the western United States. These examples provide rough approximations of estimated construction costs 
for transfer station facilities with various design capacities and services. All facilities include tipping floor 
space with at least 1  day of waste storage and vehicle stalls, while the larger facilities include additional 
features like office buildings, parking areas, and recycling and HHW drop-off areas. These examples are 
based on estimates acquired at different stages, such as planning level to engineer’s estimates, to provide 
a range of potential construction costs. The adjusted cost per unit size illustrates the escalated unit costs 
through Q1 2025 and adjusted for Juneau. As demonstrated by these examples, larger facilities generally 
are more cost-effective per unit area. 

Table 4. Examples of Estimated Construction Costs for Four Example Transfer Stations 

Name Location Estimate 
Stage 

Estimate 
Year 

Facility 
Size (SF) 

Cost per 
SF 

Adjusted 
Cost per SF[a] 

Central Transfer and 
Recycling Station 
(Clark County Environmenta  
Health 2023) 

Washington Class 3 
planning 
estimate 

2023 63,000 $540 $800 

North Area Recovery Sta  
(County of Sacramento 
2023, Jacobs 2020) 

California Engineer’s 
estimate 

2023 51,000 $680 $920 

Municipality of Anchorag  
Central Transfer Station 
(Waste Advantage 2024) 

Alaska Construction 
estimate 

2024 133,000 $800 $1,000 

Great Falls Transfer Stat 
(AE2S and Jacobs 2023) 

Montana Class 4 
planning 
estimate 

2023 11,000 $630 $1,040 

New Transfer Station in 
Portland Region[b] 

Oregon Order-of-
magnitude 
estimate 

2023 13,000 $1,000 $1,550 

[a] The adjusted costs per acre were inflated to Q1 2025$ using the ENR Construction Cost Index and tailored for Juneau using City Cost Index values from 
RSMeans, as well as an additional 30% markup to account for cost inflations for materials shipping and storage in Alaska. 
[b] Costs were derived from internal estimates for other projects, which are not publicly available. 

SF = square foot (feet) 

Based on the examples in Table 4 and assuming the higher range of per-unit construction costs for 
smaller facilities , the estimated construction cost ranges for a transfer processing facility are as follows: 

 Transfer processing facility, prepares MSW for local disposal: $9 million to $20 million (2025$) 

 Transfer processing facility, prepares MSW for offsite transport: $14 million to $40  million (2025$) 

These estimated capital costs are for the initial cost of the facility and do not include equipment 
replacement costs, which typically occur every 5  to 20 years, or infrastructure repairs, typically every 50 to 
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75 years.11 These estimates also do not factor in construction additions such as roads, utility connections, 
bridges, water management, intermodal container loading areas, or geotechnical needs for the site, which 
could add considerable costs. Furthermore, optional features such as centralized drop-off areas and public 
amenities may add to the size estimates. These features may be considered based on the needs of the CBJ 
and goals for creating a centralized drop-off location for waste. 

3.4 New Landfill  
Anticipating future solid waste management needs, the CBJ identified three potential landfill sites in the 
early 1990s, based on regulatory requirements, CBJ-specific criteria, and in-person reconnaissance (Brown 
et al. 1993). All three sites have enough space for a landfill; are set back from population centers, homes, 
and the Juneau Airport; and are close to existing or planned roads. Two of these sites are owned by CBJ 
and are near Lemon Creek in Hidden Valley between the CBJ’s North Lemon Creek material source and the 
SECON company’s material source, while the third is federal land in the Tongass National Forest across 
from Amalga Harbor. A new or updated siting study will be required for a Juneau landfill. 

3.4.1 Capacity and Sizing 

Capital estimates can vary based on landfill geometry and design parameters. Additionally, the lifespan of 
a landfill is highly variable, influenced by factors such as how the air space is filled, cover and soil 
utilization, compaction rate, and various operational parameters that depend on the selected site, 
implemented design, and operational efficiency. For example, a smaller footprint, such as 20 acres for a 
100-year landfill, is possible with greater operational efficiencies and optimal geometry (including height) 
using the same values for all other estimating assumptions. Without an understanding of these unknowns, 
conservative estimates were used in calculations that result in a larger landfill footprint and increase the 
landfill capital cost. 

The necessary size of a new landfill for both 50- and 100-year design capacities was estimated based on 
several possible geometries and a waste flow of 30,000 tpy. Sizing estimates were calculated for both the 
landfill fill area and the total site area. The landfill fill area refers to the lined modules that will receive the 
waste, while the total size area also accommodates access and operational roads, buffer space, 
environmental monitoring networks, stormwater and leachate management systems, equipment yards 
and maintenance areas, an entrance/ gate area, security systems, scale houses, and gas collection and 
management systems. 

Based on these factors, the approximate size of a 50-year landfill is as follows: 

 Total landfill volume (including cover materials) = 2 .5  million cubic yards 
 Landfill fill area = 30 to 50 acres 
 Total site area = 50 to 100 acres 

The approximate size of a 100-year landfill is as follows: 

 Total landfill volume (including cover materials) = 5  million cubic yards 
 Landfill fill area = 60 to 100 acres 
 Total site area = 100 to 200 acres 

It is important to note that capital costs are not applied over the same time period across all constructed 
facilities. For example, the landfill capital would be applied over a 50-year period, while the transfer 

 
11 Approximate range based on industry practice. 
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station and WTE may require significant replacement capital over the same 50-year period. Assessment of 
these factors would be completed with a more comprehensive economic analysis. 

3.4.2 Construction Costs 

The basic costs for landfill construction include expenses for ground clearing, excavation, and constructing 
landfill cell components such as perimeter berms, clay liners, geomembranes, soil modification, and 
leachate conveyance systems. A contingency fund of 10% to 30% of the total construction cost is 
commonly included to cover unforeseen expenses and project delays.12 Table 5  outlines the unit 
construction costs for three landfills located in Alaska and California for comparison. The adjusted cost per 
unit size illustrates adjusted costs through Q1 2025 and inflated for Juneau. 

Table 5. Examples of Estimated Construction Costs for Three Example Landfills  

Name Location Estimate 
Stage 

Estimate 
Year 

Landfill 
Footprint 
(Acres) 

Cost per 
Acre 

Adjusted 
Cost per 
Acre[a] 

Anchorage Landfill 
Expansion[b][c]  Alaska Construction 

bid 2020 15 $419,500 $477,500 

Western Placer Waste 
Management Authority 
Landfill 
(Jacobs and CH2M 2019) 

California 
Class 4 

planning 
estimate 

2018 253 $1,008,000 $1,654,000[d] 

Kodiak Landfill[c] Alaska Payment 
Records 

2013 to 
2016 10 $2,282,500 $3,232,000 

[a] The adjusted costs per acre were inflated to Q1 2025$ using the ENR Construction Cost Index and tailored for Juneau using City Cost Index values from 
RSMeans. 
[b] Costs to construct landfill cells only; operating and maintenance facilities not included. 
[c] Costs were derived from internal estimates for other projects, which are not publicly available. 
[d] Adjusted cost includes an additional 30% markup to account for cost inflations for materials shipping and storage in Alaska. 

The landfill construction for Anchorage was a landfill cell expansion project; therefore, the costs did not 
include the construction of operational buildings for staff or equipment  or other components for ne w 
landfills that would add to the costs. In contrast, the Kodiak landfill project is more comparable to what 
would be required in Juneau. The construction cost for the Kodiak landfill was $1.88 million  (2010$ – 
2012$), which included major access roads and a dedicated leachate treatment plant with operations 
control room s for staff. Since the lined landfill cells generated large volumes of leachate that could  not be 
processed by the existing wastewater treatment plant, a new leachate treatment plant was necessary. 
Similarly, a new landfill in the CBJ may need its own leachate treatment plant if the existing wastewater 
treatment plant cannot handle the leachate treatment , leading to higher construction costs that are 
comparable to those of the Kodiak landfill. In addition, similar to Kodiak, factors such as high rainfall, 
glacial soils, remote location, and seasonal weather events leading to construction delays will increase 
capital costs for a new landfill in the CBJ. 

Based on the examples in Table 5 and assuming the higher range of per-unit construction costs, the 
estimated construction cost ranges for the landfill footprint  are as follows: 

 
12 Approximate range based on industry practice. 
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 50-year landfill: $50 million to $162 million (2025$) 

 100-year landfill: $99 million to $323 million (2025$) 

The landfill costs can vary significantly depending on the operating conditions and geometry of the 
landfill, so the provided estimates are conservative. 

Because a landfill is built in stages, a reasonable assumption at this time would be that up to half of this 
cost would be paid up front. The initial capital outlay could be much lower than the total capital costs 
identified above, as these capital costs are provided as a conservative estimate for landfill cell 
construction. Additional capital for future landfill cell construction could be accrued as part of tip fees. 
These estimates also do not factor in excessive construction additions such as major roads, utility 
connections, bridges, water management, or geotechnical needs for the site, which could add considerable 
costs. 

When a landfill is at capacity, the landfill must be capped and covered, the costs for which are not included 
in these capital cost estimates. Post-closure requirements include a minimum of 30 years of ongoing 
monitoring and reporting. 

3.5 Waste-to-Energy Facility 
A WTE facility uses waste as fuel to initiate the conversion of combustible waste into electrical power under 
tight environmental controls. WTE can reduce the volume of landfilled materials by up to 90% and 
requires a smaller footprint compared to landfills. However, given the relatively low waste tonnage within 
the CBJ, diversion practices such as recycling and composting will need to be minimized to maximize 
operating efficiency. Additionally, WTE facilities also can mitigate issues related to odor and wildlife 
attraction because the waste is enclosed. A facility that recovers and utilizes combined heat and electricity 
will have similar limitations. 

A siting study is needed to evaluate potential locations. Interconnecting the WTE facility involves 
considerations such as connecting to transformers and transmission lines, ensuring reliability during 
emergencies, having backup energy sources, managing peak and deficit periods, and assessing the 
energy's value. The facility must be near the existing power infrastructure or have space for new 
transformers, roads, and utilities. Early consultation with CBJ's public utilities company, AEL&P, is essential 
for siting and costing the WTE facility. 

3.5.1 Capacity and Sizing 

Fewer than 10% of WTE facilities in the United States are designed to process less than 200 tpd of waste. 
In contrast, 60% of these facilities handle more than 800 tpd of waste (Michaels and Krishna 2018). 
Constructing and operating larger facilities likely offers improved economics due to economies of scale. At 
just 100 tpd of waste generated in Juneau, the CBJ will likely want to consider minimizing diversion and 
routing all combustible recyclables to the WTE system to make it economical, and even so would likely 
suffer from low thermal efficiency and power output. Adding regional waste could add approximately 
77,000 tpd (23,000 tpy) but will also require increased inter-regional shipping options (Southeast 
Conference 2006). The design and capacity of the WTE plant is further impacted by parameters of the 
selected technology, such as the boiler system pressure, type of condensing device (air or water cooled), 
heat source to pre-heat combustion air, and the number of boilers and turbines. 
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3.5.2 Construction Costs 

Figure 2  depicts the forecasted construction cost for a small WTE facility to process 30,000 tpy of MSW at 
approximately $90 million (2025$).13 It is notable that facilities of this small capacity are limited, and the 
dataset used to generate the estimate did not include any facilities below an annual waste throughput of 
60,000 tpy, which may introduce additional uncertainty to the estimate. Construction costs for WTE plants 
will be impacted predominantly by the size and capacity of the facility and the caloric value of the waste 
stream. The calculations for the 30,000 tpy facility used a calorific value of 9 .2  megajoules per kilogram, 
which is typical for MSW in the U.S. The CBJ’s waste likely will have a higher moisture content, leading to a 
lower heating value. 

Figure 2. Modeled Engineering, Procurement, and Construction Costs per Megawatt of Nominal 
Throughput  

 

These estimated capital costs are for the initial cost of the facility and do not include equipment 
replacement costs, which typically occur every 5  to 20 years, or infrastructure repairs, typically every 50 to 
75 years.14 The highly complex nature of WTE systems could increase the frequency of facility or 
equipment replacement. These estimates also do not factor in excessive construction additions such as 
roads, utility connections, bridges, water management, or geotechnical needs for the site, which could add 
considerable costs. 

As the power trendline in Figure 2  indicates, there is an economic benefit of constructing large facilities 
with the capacity to produce approximately 100 megawatts or more of thermal energy (MWth). For 
example, in 2019, Anchorage, Alaska, estimated that a WTE facility constructed to manage greater than 
300,000 tpy of MSW would cost approximately $322.7 million (2019$) (Municipality of Anchorage 
2019). In contrast, the municipality of Skagway operates a batch load incinerator to process just 1 ,300 tpy 

 
13 This estimate is considered an order-of-magnitude Class 5 as defined by the Association for the Advancement of Cost Engineering 

International (AACE International) with a range of accuracy between +100% to -50%. An additional 30% markup was added to 
account for cost inflations for materials shipping and storage in Alaska. The capital cost for a WTE facility was derived using 
different estimating methods than for a landfill and transfer processing facility, and the variability in the estimate is reflected in 
this range of accuracy. All cost estimates should be reassessed for budgeting and financing. 

14 Approximate range based on industry practice. 
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of waste (Respec 2024). Batch load incineration processes, preferred over continuous systems for smaller 
communities, use a dual-chamber system with intermittent burning and cooling periods, requiring a 
smaller footprint and fewer pollution control systems. The total construction cost  for this facility was $2.4 
million  (1998$)  (Southeast Conference 2021). As a simple comparison, the facility costs per ton of waste 
managed by the facility are as follows:15 

 Anchorage: $322.7 million/ 300,000 tpy = $1,076 per ton (2019$) 

 Skagway: $2.4  million/ 1,300 tpy = $1,846 per ton (1998$) 

Despite more than 20 years of inflation, differing regulatory requirements, and advancements in 
technology, the per-ton cost to construct the smaller Skagway facility was approximately 70% higher than 
the estimate for the Anchorage facility. 

4. Regulations and Permitting  
Regulations impacting the design, construction, and operation of new solid waste management facilities 
affect the feasibility of each scenario. These facilities must comply with federal, state, and local regulations 
on land use, air quality, waste handling, and stormwater management. If discharging liquids into the 
municipal sanitary sewer system, wastewater monitoring and pretreatment may be required. This section 
summarizes the key components and highlights major regulations and permitting. A comprehensive list of 
relevant regulations and permits is provided in Appendix A. Key considerations for regulations and 
permitting are listed in the following sections. 

The U.S. Environmental Protection Agency (EPA) has authorized Alaska to implement federal landfill 
requirements under the Resource Conservation and Recovery Act (RCRA), Subtitle D. All facilities must 
adhere to the National Pollutant Discharge Elimination System, the Clean Air Act, and state and local 
permits for siting, design, construction, and operation. 

4.1 Waste Storage, Disposal, and Operations 
Municipal solid waste landfills in Alaska must adhere to state permitting requirements for waste disposal 
management, including applying for a waste disposal permit and complying with siting, design, and 
operating standards, as defined by the ADEC under Title18 of the Alaska Administrative Code (AAC), 
Chapter 60, including requirements for landfill location, liners, leachate collection and removal, operating 
practices, stormwater controls, groundwater and landfill gas monitoring, landfill closure, post-closure 
requirements, and financial assurance. 

Transfer facilities must comply with waste accumulation, storage, and treatment requirements for 
nuisance, animals and vector control, and runoff requirements (18 AAC 60.010). There also may be waste 
storage limits anticipated in the permits for transfer and WTE facilities. Owners or operators of landfills are 
required to provide financial assurance for the cost of landfill closure and post-closure under 18 AAC 
60.265, which should be considered alongside an assessment of the operating model. 

4.2 Environmental and Hydrology  
If federal funding is secured for the construction of a future solid waste disposal facility, it may trigger the 
National Environmental Policy Act of 1969 (NEPA), which is a federal law that establishes a national policy 

 
15 Provided as a high-level comparison to illustrate the impact of economies of scale on WTE facility costs. The actual cost per ton for 

a WTE facility is affected by several factors, including the caloric efficiency of the waste stream, operational expenses, revenues 
from power generation, and additional considerations not included in this simplified calculation. 
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for protecting the environment . The project proponent (CBJ) will be the entity responsible for NEPA 
compliance; this process typically involves partner engagement, environmental review, and some level of 
permitting depending upon the site location. The NEPA process addresses a broad grouping of 
environmental and cultural resource impacts, which could obstruct development of a new project.  

Stormwater and regional hydrology, along with consistent high precipitation, would need to be considered 
during the design, construction, and operating stages of all facilities  to ensure site stability and proper 
drainage. If stormwater runoff from the site reaches surface waters, an Industrial Stormwater Permit, which 
includes a Stormwater Pollution Prevention Plan and the application of control measures, would be 
necessary. 

4.3 Air Quality  
Subtitle D of RCRA and the Clean Air Act are the typical federal regulations to control pollutants and 
ensure air quality standards. The EPA requires that landfill gas is controlled by converting it to energy, by 
collecting and selling it, or by flaring it to convert methane into carbon dioxide (dependent on operating 
size). Furthermore, if a landfill generates 25,000 metric tons or more of carbon dioxide equivalent 
annually, it must report greenhouse gas emissions through the EPA’s Greenhouse Gas Reporting Program. 

Air quality regulations tend to be the primary concern for WTE facilities in particular. The EPA New Source 
Performance requires enhanced air emissions monitoring for new WTE facilities, and ADEC has adopted 
these standards by reference under 18 AAC 50.040. In addition, all facilities subject to federal emission 
standards of the Clean Air Act must obtain a Title V Operating Permit. Particulate matter in the form of 
fugitive dust and fly ash, as well as noxious gases such as hydrogen chloride, sulfur oxides, volatile organic 
compounds (VOCs), hazardous air pollutants (HAP), and nitrogen oxides, are regulated under an operating 
permit and thus must be controlled from WTE facility emissions. WTE facilities use various air pollutant 
control technologies to eliminate these emissions, including scrubbers, filters, and reaction vessels. 
Continuous monitoring may be required to demonstrate that emissions are within air quality limits. A 
minor permit through ADEC is required for facilities with the potential to emit over permit thresholds and 
with a capacity greater than 1 ,000 pounds per hour (18  AAC 50.050(a) and (b)). Locally, the Mendenhall 
Valley Area has a Particulate Matter Maintenance Plan that might need to be considered during design, 
operation, and monitoring. 

The future of federal air pollution regulations for municipal combustion facilities is unknown; the EPA has 
delayed the final update to air pollution regulations for large municipal waste combustors until December 
22, 2025 (Wallace 2024a). Political opposition and regulatory changes could be an ongoing barrier to the 
success of WTE facilities in the United States (Wallace 2024b; Senior 2024). 

4.4 Ash 
For WTE facilities, ash consists of remaining solids that were not converted to energy during combustion. 
Typically, ash makes up 5  to 15% of the volume of processed MSW. If ash generated from waste 
combustion exceeds toxicity limits under 40 Code of Federal Regulations Section 261.24, it is considered a 
hazardous waste and must be considered as such when preparing it for transportation to offsite disposal. 
This situation is common. However, even if the ash does not exceed toxicity limits, it is still considered a 
nonhazardous secondary material and may require special permitting and disposal precautions (EPA 
2024) . 
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4.5 Timeline Considerations  
Public opposition often makes it difficult to site new solid waste facilities, particularly landfills and WTE 
plants, near population centers because of concerns about nuisances, visual impacts, and potential health 
and safety risks (EPA 2002). NEPA and the public engagement and hearing processes for permits typically 
are the primary avenues for capturing these concerns. Therefore, permitting any type of solid waste facility 
can take many years, or even decades, because of multiple stages of review, partner engagement, public 
consultation, and potential legal challenges. If a NEPA process is not triggered, a public comment period 
of at least 30 days is required by ADEC to ensure the public has an opportunity to provide input on 
applicable permits. There could be a range of other public comment, meetings, or involvement cycles 
depending on the nature of construction, such as whether land use designation changes are required or 
the extent of air permits required. In general, regardless of NEPA, the CBJ should anticipate the permitting 
timeline to be a multi-year process with project siting, design, regulatory review, and public engagement. 

Generally, in Jacobs’ experience, transfer station permitting is less complex and, therefore, more 
streamlined than landfill and WTE permitting. Permitting is just one aspect of site development, which also 
includes siting, design, construction, and startup. Jacobs typically observes the following general 
timelines: 

 Developing a new transfer station typically takes at least 5  years, assuming the site has been selected 
and includes design, permitting, construction, and startup. 

 New landfill development usually takes 7  to 10 years, with siting being a major variable. Some projects 
have taken more than 30 years because of delays in siting and permitting. 

 WTE facilities are rarely developed nationwide, and none have been developed in Alaska to date, as 
such, the design process is complex and the permitting cycles are not clearly defined. It is expected 
that permitting for a WTE facility would to take at least as long as a landfill, if not longer. 
Preconstruction air quality monitoring and permitting alone can take 3  or more years. 

5. Summary and Recommendations  
This study provides an initial, high-level evaluation of three solid waste management scenarios. Table 6  
outlines the estimated capital costs, pros, and cons for each scenario discussed in Sections 2  through 4 
and also provides a relative feasibility ranking based on the following criteria agreed to with the CBJ as 
part of the project kickoff and as refined over the course of the project: 

 Relative estimated capital costs and discussion of operating cost components 
 Overall environmental impacts 
 Ability to address waste streams and the CBJ’s goals for diversion 

Table 6  separately lists the capital costs and the remaining criteria are included as part of the overall pros 
and cons. Community and key partner buy-in will be addressed by the CBJ separately from this high-level 
feasibility evaluation. Additionally, all the alternatives seem to be feasible from a regulatory standpoint, 
although their complexity and timelines will differ. The rankings are subject to change as the CBJ 
investigates funding opportunities and offsite shipping contracts.
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Table 6. Pros, Cons, Cost Ranges, and Relative Feasibility Rankings for Each Scenario 

Scenario Capital Cost Range[a] Pros Cons Feasibility 
Ranking 

A. Construct a new landfill 
and transfer processing 
facility with recyclables se  
south by barge for diversio 

Transfer Processing Facility  
$9 million – $20 million 
50-year Landfill[b] = $50 million 
– $162 million 
Total = $59 million – $182 
million 

 High level of control over 
operating costs, rates, and 
solid waste flow. 

 Construction of a new landfill is expensive. 
 Siting and permitting likely to take an extensive 

amount of time. 
 Operating costs would be sustained by the CBJ 

unless the CBJ enters into an operating agreement 
with a private company. 

 Leachate treatment and stormwater management 
could be a significant cost factor. 

2 

B. Construct a transfer 
processing facility with waste 
and recyclables sent south by 
barge for recycling and 
disposal. 

Transfer Processing Facility  
$14 million – $40 million 
(offsite shipping costs negotiated 
in transportation contract) 

 No capital costs to construct a 
new solid waste management 
facility. 

 Minimal regulatory 
requirements without a landfill 
or WTE facility. 

 Offsite transportation costs, impacts, and 
availability of markets to accept material are 
outside of CBJ control; exposure to financial risks. 

 Operating costs are transferred into higher fees 
from the hauler and operator. 

1 

C. Construct a WTE facility 
and transfer processing 
facility for MSW with 
noncombustibles, 
recyclables, and ash sent 
south by barge for disposal. 

Transfer Processing Facility = 
$9 million – $20 million 
WTE = 
$90 million[c] 
Total = 
$99 million – $110 million 

 High level of control over 
operating costs, rates, and 
solid waste flow. 

 Minimizes solid waste volume 
and land use impacts. 

 Diversion would likely be minimized to optimize 
efficiency of energy recovery. 

 No potential for revenue from net metering. 
 Does not improve the renewable energy profile for 

the CBJ. 
 WTE requires a high level of expertise and is more 

expensive to construct and operate than the other 
scenarios. 

3 

[a] Capital costs are not applied over the same time period across all scenarios. For example, the landfill capital would be applied over a 50-year period, while the transfer station and WTE may require significant 
replacement capital over the same 50-year period. Assessment of these factors would be completed with a more comprehensive economic analysis. 
[b] Landfill construction costs are calculated based on the estimated size and capacity of a 50-year landfill for the CBJ. Costs can vary significantly depending on the operating conditions and geometry of the 
landfill. The provided estimates are conservative. 
[c] This estimate is considered an order-of-magnitude Class 5 as defined by AACE International with a range of accuracy between +100% to -50%. The capital cost for a WTE facility was derived using different 
estimating methods than for a landfill and transfer processing facility, and the variability in the estimate is reflected in this range of accuracy. 



 

DRAFT Technical Memorandum  

 

 
Jacobs Engineering Group Inc. 
E24-328 

22 

 

5.1 Feasibility Discussion 
As described in Section 5 above, Jacobs and the CBJ have assigned the following relative feasibility 
ranking of the three scenarios in Juneau 16: 

1 . Scenario B: Construct a transfer processing facility with waste and recyclables sent south by barge 
for recycling and disposal. 

2 . Scenario A: Construct a new landfill and transfer processing facility with recyclables sent south by 
barge for diversion. 

3 . Scenario C: Construct a WTE facility and transfer processing facility for MSW with 
noncombustibles, recyclables, and ash sent south by barge for disposal. 

Considering that 30,000 tpy of solid waste is generated in Juneau, Scenario C is the least desirable and 
feasible of the three scenarios because of the high relative cost of constructing and operation for a small 
capacity WTE facility, particularly without an energy benefit for Juneau (AEL&P does not provide energy 
credits for surplus generation). Additionally, a WTE facility would require specialized labor and 
technologies that may not be available locally and thus are anticipated to increase the costs of 
construction and operation. 

A transfer processing facility would provide many benefits for the CBJ and is a key component of all three 
scenarios. A transfer processing facility provides the following: 

 Offers an interim waste management solution while the CBJ pursues additional siting, design, 
permitting, and construction for a local landfill or WTE facility, if desired. 

 Enables the CBJ to quickly adapt to a sudden influx of disaster debris, tourism waste, or changing waste 
management needs as the landfill reaches capacity. 

 Provides a one-stop-shop for residents and contractors, reducing vehicle traffic from waste collections 
and hauling to disposal facilities, cutting fuel and transportation costs, reducing emissions, and 
addressing safety and environmental concerns. 

 Provides flexibility to consolidate recycling operations, increase waste diversion practices, and adapt 
practices for changing recovery and recycling markets. 

 Could enable regional waste management partnerships and diversion opportunities. 

Ideally, the facility would have sufficient space to expand, in case Scenario B is later determined to be the 
best long-term solution. The CBJ may consider establishing drop-off and processing areas for all MSW, 
recycling, organics, C&D, white goods, and bulky waste  to enhance efficiency and waste diversion. The CBJ 
also has proposed a reuse staging area to provide storage and processing for repair, restoration, and other 
processing activities to encourage reuse and repurpose activities for diversion. Adding these services likely 
would increase the size estimates for the transfer processing facility. 

Scenario A provides the CBJ with greater control over future waste diversion, MSW management, and risk 
mitigation, which is particularly advantageous during sudden waste influxes, such as the disaster debris 
from the 2023 and 2024 glacial outburst flood events. However, the capital costs for constructing a new 
landfill may be prohibitively high if funding is not available. Therefore, the CBJ should consider developing 
funding options for landfill development while simultaneously engaging in discussions with shipping 
providers and offsite landfills to negotiate contract terms and rates for offsite shipping and disposal. This 

 
16 The rankings are subject to change as the CBJ investigates funding opportunities and offsite shipping contracts. 



DRAFT Technical Memorandum 
 

 
Jacobs Engineering Group Inc. 
E24-328 

23 

 

will allow for a detailed comparison of long -term costs and help determine the breakeven point between 
Scenarios A and B. 

Economic barriers lower the feasibility ranking of Scenario C because the small quantity of waste 
generated in the CBJ would make a WTE facility inefficient. In addition, the energy produced would not 
benefit the CBJ given its current renewable energy mix. The CBJ may choose to re-evaluate the feasibility 
of WTE under new conditions, such as incorporating additional waste streams, or exploring options for 
combined heat and power generation, or using the energy to power other nearby facilities. 

Based on economies of scale, it is more cost-effective to build and operate landfills that can manage large 
volumes of waste from a broader geographic area. Consequently, there has been a trend toward regional 
landfills during the past 20 years. Since 2006, the Southeast Conference and the SEASWA have explored 
regional solutions for remote communities in southeast Alaska  (Southeast Conference 2006). Juneau 
produces more waste than all nine SEASWA communities combined, potentially making a regional 
disposal approach more viable. However, transportation challenges have been a major barrier to 
implementing a regional strategy. If desired, the CBJ may choose to continue discussions with SEASWA 
regarding the potential for a regional landfill or WTE facility.  

While this memorandum outlines the key considerations and differentiating factors for the three waste 
management scenarios, several factors outside the scope of this review may impact capital costs, 
operating costs, and customer rate changes. For instance, the following aspects could affect the overall 
financial viability of these scenarios: 

 Limited Construction Season and Long Lead Times: Alaska’s construction season is limited because of 
weather and, even during the construction season, the CBJ experiences frequent rain delays. Combined 
with the need to have materials ready when needed, there is a resulting long lead time to order 
materials and a resulting need to store them securely, which adds expense. 

 Location Accessibility : Shipping costs can vary significantly depending on whether the project is on the 
Alaska road system, near a port, or only accessible by cargo aircraft. Additionally, the most 
cost-effective shipping methods may only be available during the summer.  

 Number of Bidders : Projects with only one bidder often incur higher costs compared to those with at 
least three bidders. Because of its geographic isolation, there tend to be fewer contractors responding 
to bid opportunities in Alaska , particularly for specialty services. There may be additional 
transportation and lodging costs incurred to bring in out -of-state contractors. 

 Local Housing and Food Services: The availability of local housing and food services can impact costs. 
If these are not available, contractors may need to provide housing and kitchen services onsite. 

 Liquidated Damages and Construction Schedule : The amount of liquidated damages agreed upon in 
the construction contract and the feasibility of the construction schedule without extra effort from the 
contractor can affect costs. Sometimes, extending the schedule by a year is a more practical decision. 

 Pre-engineered Buildings and Equipment Lead Times : If the project includes a pre-engineered 
building, delivery times can add up to a year to the project timeline. Recently, long lead times for 
electrical equipment have been a significant factor for construction projects throughout the U.S. , not 
just in Alaska. 

 Ownership and Operati on Model: The ownership model, as described in Section 3.2, will impact the 
CBJ’s share of capital and operating costs. 

Consequently, the actual costs may vary; detailed scopes and cost estimates are necessary before making 
financial decisions or setting final budgets. The CBJ should consider the feasibility of compliance with the 
financial assurance requirements of 18 AAC 60.265. 
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5.2 Next Steps 
With the current landfill near capacity, time is pressing; thus, Jacobs recommends the following next steps: 

1 . Decide whether to stay with the “status quo”—leaving all solid waste disposal decisions in Juneau to 
the private sector with no public involvement—or have the CBJ and the community gain a level of 
control over the solid waste system by owning a future disposal facility via one of the ownership 
models described in Section 3 .2 . 

2 . Proceed to develop a transfer processing facility that can be used regardless of the scenario selected 
with design considerations for future expansion. 

3 . Engage with shipping partners to evaluate the capacity of the current shipping facility and network to 
further evaluate the feasibility of Scenario B and to begin assessing the contractual requirements. 

4 . Estimate the present value cost and associated service cost (tipping fees and collection fees) for 
Scenarios A and B (including operating costs). Consider a lifecycle cost evaluation of one or more 
scenarios that enables a more robust comparison. 

5 . Evaluate waste facility and program ownership, operations, and revenue to implement the desired 
scenario(s). 

6 . Assess the CBJ community interest in landfill options through public discussions and workshops. Early 
public engagement through outreach, education, and opportunities for input is crucial to ensure 
community participation and support for these initiatives. 

7 . Based on the findings from Steps 3  through 6, reconsider locations, funding options, and feasibility to 
construct a landfill for Scenario A, which would provide the CBJ with a higher level of control over 
future solid waste disposal costs and diversion relative to Scenario B. 
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Appendix A  

Applicable Federal, State, and Local Regulations  



Name Relevant Section(s) Summary Applicable Facility

40 CFR 60, Subpart AAAA, Standards of Performance for Small
Municipal Waste Combustion Units

Establishes new source performance standards for new small municipal waste combustion
units with a capacity greater than 35 tons per day but less than 250 tons per day.

Waste-to-Energy

40 CFR 60, Subpart EEEE, Other Solid Waste Incinerators

Other Solid Waste Incinerators are very small MSW combustion units with a capacity less
than 35 tons per day. Exemption from federal standard if the incinerator qualifies as a small-
power production facility under section 3(17)(C) of the Federal Power Act, though
permitting could be required through Federal Power Act requirements.

Waste-to-Energy

EPA Air Quality Requirements - Major
Source Operating Permit

Title V Operating Permit for Air Quality under the Clean Air Act
(covering federal and state requirements)

Alaska has adopted Subparts WWW, HH, EEEE, and AAAA by reference in state regulations.
Facilities are subject to comply with other applicable Subparts that are not adopted by
reference.

Landfill, Waste-to-Energy

EPA New Source Review
New Source Review preconstruction permit for new or modified
sources under the Clean Air Act

Preconstruction air quality review requirement for construction permits. Prevention of
Significant Deterioration permits required for new major sources in accordance with
National Ambient Air Quality Standards. Nonattainment permits require installation of the
lowest achievable emission rate, emission offsets, and an opportunity for public
involvement.  A Minor New Source Review applies for facilities that do not require the
permits identified above. ADEC issues the applicable permit before construction begins,
then requests a Title V operating permit application within 6 months if there is potential for
emissions that crosses operating permit thresholds.

Waste-to-Energy

RCRA Requirements - Subtitle D 40 CFR 239 - 259 Solid Waste

Major criteria for municipal landfills in 40 CFR Part 258 (location, liners, leachate
collection/removal, operating practices, groundwater monitoring, closure and post-
closure, corrective action, financial assurance)
40 CFR Part 240 applies to thermal processing facilities designed to process 50 tons or
more per day of municipal-type solid wastes
The EPA has authorized Alaska to implement federal landfill requirements under RCRA
Subtitle D

Landfill, Waste-to-Energy

RCRA Requirements - Standardized Permit
40 CFR 124 Subpart G - Procedures for RCRA Standardized
Permit (Hazardous Waste)

Eligible when: (1) the facility generates hazardous waste and then store or non-thermally
treat the hazardous waste on-site in containers, tanks, or containment buildings; or (2) You
receive hazardous waste generated off-site by a generator under the same ownership as the
receiving facility, and then you store or non-thermally treat the hazardous waste in
containers, tanks, or containment buildings.
Exemption for small quantity generators who generate less than 1,000 kg of hazardous
waste and less than 10 kg of acutely hazardous waste per month.

Consider for Transfer Processing Facility,
dependent on hazardous waste generation

NEPA Requirements
Applies when federally permitted or funded (ex: if Title V
applies)

Environmental Impact Statement or Environmental Assessment prior to construction
Landfill, Transfer Processing Facility, Waste-
to-Energy

NPDES Requirements - General Permit
40 CFR 122 Subpart B (Permit application 122.21,Stowmwater
discharges 122.26, General permits 122.28)

Dependent on point (40 CFR Part 445 for landfills) vs non-point discharge, and where
discharge occurs (surface water, stormwater system, publicly owned treatment system).

Landfill, Transfer Processing Facility, Waste-
to-Energy

NPDES Requirements - Industrial
Stormwater Permit

40 CFR 122.26(b)(14)(v): Landfills and Land Application Sites -
for runoff from landfills to surface water.

Stormwater Pollution Prevention Plan, implementation of control measures, and submittal
of request for permit coverage (NOI)

Landfill, Transfer Processing Facility, Waste-
to-Energy

EPA National Pretreatment Program 40 CFR 403 - federal leachate pretreatment requirements
Facilities that discharge leachate into a POTWs must comply with regulations (limiting
pollutant concentrations - like heavy metals, pH levels, and other contaminants)

Landfill

State Class Number
18 AAC 60.300 Purpose, scope, and applicability; classes of
Municipal Solid Waste Landfills

23,000 tons annually ~ 63 tons/day, Class I landfills "accepts, for incineration or disposal,
20 tons or more of municipal solid waste and other solid wastes daily, based on an annual
average"

Landfill

Accumulation, storage, and treatment
18 AAC 60.010  for transfer stations designed to hold >20 cubic
yards of waste

Nuisance, animal, disease vector control, and runoff requirements (18 AAC 60.010(f)). Transfer Processing Facility

State Waste Disposal Permit 18 AAC 60.200
Permit application (18 AAC 60.210), design approval (18 AAC 60.203), approved liner &
leachate system (18 AAC 60.213), and additional requirements (18 AAC 60.217 - 18 AAC
270)

Landfill

State Siting (Location) Standards 18 AAC 60.305 - 18 AAC 60.320
Airport runway proximity (18 AAC 60.305), floodplains (18 AAC 60.310), wetlands (18 AAC
60.315), fault areas and seismic zones (18 AAC 60.320)

Landfill

State Design Standards
Established in 18 AAC 60.330 (supplement 18 AAC 60.220 – 18
AAC 60.230)

The department will consider hydrogeologic characteristics, climatic factors, and the
volume and physical and chemical characteristics of the leachate.

Landfill

State Operating Standards
Must be applied in conjunction with 18 AAC 60.220 – 18 AAC
60.240, and are established in 18 AAC 60.335 – 18 AAC 60.380

Liquid restrictions (18 AAC 60.360), co-disposal of sewage solids (18 AAC 60.365),
corrective action (18 AAC 60.375), recordkeeping (18 AAC 60.380)

Landfill

State Groundwater Monitoring Standards 18 AAC 60.820 - 18 AAC 60.860
Groundwater monitoring and corrective action requirements if the facility has potential to
discharge to an aquifer.

Landfill

Air Quality Requirements - Incinerators 18 AAC 50.050(a) and (b) Permit Required when the incinerator capacity is >1,000 pounds per hour. Waste-to-Energy

New Source Performance Standards 18 AAC 50.040 Alaska has adopted Federal standards by reference in state regulations Waste-to-Energy

Minor Air Permit 18 AAC 50.502 – 18 AAC 50.560
Required when a new source has the potential to emit >15 tons per year of PM-10 or >10
tons per year of PM-2.5.

Landfill, Transfer Processing Facility
(unlikely to apply, but consider for fugitive
dust), Waste-to-Energy

Federal Regulations

EPA Air Quality Requirements - Incinerators

ADEC Waste Disposal Management 18 AAC 60

ADEC Air Quality Control 18 AAC 50

Jacobs Engineering Group Inc.
E24-328



Name Relevant Section(s) Summary Applicable Facility
Federal Regulations

Construction General Permit
The 2021 Construction General Permit became effective on
February 1, 2021 and will expire on January 31, 2026.

Large and small construction-related activities that result in a total land disturbance of >=
1 acre and where those discharges enter waters of the U.S. (directly or through a
stormwater conveyance system) or a municipal separate storm sewer system (MS4) leading
to waters of the U.S. subject to the conditions set forth in the permit.

Landfill, Transfer Processing Facility, Waste-
to-Energy

Alaska Pollutant Discharge Elimination
System

18 AAC 83.990, effective April 2024
Facility operator must apply for permit if discharging to surface waters or land, including
wastewater and storm water discharges.

Landfill, Transfer Processing Facility, Waste-
to-Energy

Mendenhall Valley Area Particulate Matter
Maintenance Plan

18 AAC 50.030(a)(2) adopts by reference the Code of the City
and Borough of Juneau, Alaska, Chapter 36.40 Serial No. 2008-
28, sec. 2

Purpose to respond to increases in particulate matter releases less than 10 microns in
diameter (PM-10)

Landfill, Transfer Processing Facility
(unlikely to apply, but consider for fugitive
dust), Waste-to-Energy

City of Juneau Code of Ordinances
75.20.080 - Use of public sewers; regulations. 75.02.090 -
Prohibited discharges.

75.20.080(d) - Where preliminary treatment facilities are provided for any waters or
wastes, they shall be maintained continuously in satisfactory and effective operation by the
owner at the owner's expense. Preliminary treatment facilities shall not be permitted for or
in residential neighborhoods.

Landfill, Transfer Processing Facility, Waste-
to-Energy

City and Borough of Juneau Permits
Development Permit, City/State project and Land Action
Purview, Floodplain Development, Flood Zone Exemption,
Noise permit

Dependent on construction, operation, and location of facilities.
Landfill, Transfer Processing Facility, Waste-
to-Energy

EPA = Environmental Protection Agency

RCRA = Resource Conservation and Recovery Act

NEPA = National Environmental Policy Act

ADEC = Alaska Department of Conservation

Local City and Borough of Juneau Regulations and Concerns

ADEC Environmental Discharge Permits

Jacobs Engineering Group Inc.
E24-328


	1. Executive Summary
	1.1 Solid Waste Management Scenarios
	1.1.1 Scenario A
	1.1.2 Scenario B
	1.1.3 Scenario C


	2. Study Background and Limitations
	2.1 Study Assumptions
	2.2 Overview of Solid Waste Management Operations in the CBJ
	2.3 Waste Stream Quantity and Composition
	2.4 Concurrent Regional Planning

	3. Facilities: Estimates of Capacity, Sizing, and Costs
	3.1 Additional Preconstruction and Operating Costs
	3.2 Ownership Models
	3.3 Transfer Processing Facility
	3.3.1 Capacity and Sizing
	3.3.2 Construction Costs

	3.4 New Landfill
	3.4.1 Capacity and Sizing
	3.4.2 Construction Costs

	3.5 Waste-to-Energy Facility
	3.5.1 Capacity and Sizing
	3.5.2 Construction Costs


	4. Regulations and Permitting
	4.1 Waste Storage, Disposal, and Operations
	4.2 Environmental and Hydrology
	4.3 Air Quality
	4.4 Ash
	4.5 Timeline Considerations

	5. Summary and Recommendations
	5.1 Feasibility Discussion
	5.2 Next Steps

	6. References

