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Course Outline 

• Full cost accounting principles 

• Basic components of landfill costs 

• Landfill revenues 

• Factors influencing landfill economics 
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Full Cost Accounting 

• Government Accounting Standards 

Bureau, Statement No. 18, Accounting 

for Municipal Solid Waste Landfill 

Closure and Postclosure care costs 

• Financial Accounting Standards Board 

• Fully account for actual expenditures, 

including depreciated and amortized 

expenses. 
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Accounting Approaches 

• Cash Accounting 

– Looks at actual cash outlays 

– Used to evaluate investment performance 

• Accrual Accounting 

– Accounts for non-cash expenses 

• Depreciation 

• Amortization 

• Accruals (new cell, closure, post-closure 

– Tax calculations 

– Used in income/expense statements 
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Why Important  

• Understand  

– Financial reports 

– Financial performance 

– Financial parameters 

• Rate setting (municipal vs private) 

• Benchmarking operations 

• Performance optimization 
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Basic Principles 

Cash vs Cost/Expense 

• Cash Outlay – Actual cash paid during 

an accounting period 

• Cost/Expense – dollar “value” of 

resource that is used 
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Example of a “Cost/Expense” 

• Expense that is consumed or allocated 

during year: 

– Consumables (fuel and oil) 

– Materials and equipment 

– Labor 

– Insurance 

– Administrative costs 

– Depreciation, amortization, & accruals 

– Professional services 

– Utilities 

Cash versus Cost/Expense 
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Depreciation 

• Purchase cost: $800,000 (cash out) 

• Service Life: 7 years 

• Salvage Value = $100,000 

• Depreciation amount = $700,000 

• Yearly depreciation “cost/expense”  
($800,000 - $700,000)/7 = $100,000/year 

 

Cash versus Cost/Expense 
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Amortization 
(non-depreciating asset) 

• Purchase cost: $1,000,000 

• Term: 10 years 

• Amortization: $100,000/year 

 

Cash versus Cost/Expense 

9 



Accrual Expense 

• Cell construction/depletion 

– Cell construction 

– Cell capacity = 2,000,000 tons 

– Cell cost = $4,000,000 

– Depletion cost rate: $2/ton (accrual) 

– Disposal rate in year: 200,000 tons 

– Depletion cost posted: $400,000 

 

 

 

Cash versus Cost/Expense 
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Liner Cost $4M, Capacity 2M tons 

Year 1 

200,000 tons 

Year 5 

200,000 tons 

Year 10 

200,000 tons 

Fill Sequencing 

Fill Sequencing 

Fill Sequencing 

Depletion rates for cell construction: $2/ton 

$4,000,000/2,000,000 tons  

 

Cell Sequencing and 

Depletion 

Cash versus Cost/Expense 

11 



Accruals 

• Closure 

Closure Accrual $/year = (C-A)/R x D 
In First Year Example 

($3,000,0000-0)/2,000,000 tons x 200,000 tons= 

$300,000/year  

Where: 

C = Future closure liability, $ 

A = Previously accrued, $ 

R = Remaining capacity beginning of period, tons 

D= Disposal rate per year, tons/year 

Cash versus Cost/Expense 
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Cash versus Expense 

Cash versus Cost/Expense 
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Other Terms 

• EBITDA: Earnings before interest, 

taxes, depreciation, amortization 

• Cash flow: Earnings + Interest + Non-

cash items – Capex 

• IRR = Internal Rate of Return, or 

effective interest rate of cash flow, or 

discount cash flow rate of return. 
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Cash versus Cost/Expense 
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Cash versus Cost/Expense 
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Pre-Development Costs 

• Site selection 

• Site investigations 

• Engineering Design 

• Permitting 

• Public involvement 
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Site Selection 

3 to 5+ year process.  Costs can vary significantly beyond 

ranges shown depending on size of landfill, legal opposition, 

and environmental and permitting issues. 

Pre-Development Costs 
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Mesquite Regional Landfill 

Development 
• City of Los Angeles, Mesquite Landfill 

– Began permitting in 1992 

– Environmental Impact Statement/Report: 1992 – 

1995 

– Fish & Wildlife/Historic Evaluations: 1993 – 1998 

– Air permit: 1998 

– Legal challenge: 2000 – 2002 

– City completes site purchase: 2002 

– Site development: 2003 - 2009 
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years 
Source: http://www.mrlf.org 

Pre-Development Costs 
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Site Investigations 

Costs can vary significantly beyond 

ranges shown depending on size of 

landfill, site conditions and complexity, 

and regulatory requirements 

Pre-Development Costs 
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Seminole Road 

Landfill 

Phases 3 & 4 

(Active) 

MSW Closed 

C
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Conley Creek 

Linecrest Road 

1,220 acres  

owned by Sanitation 

887 Permitted 

Acres 
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Compost Facility Gasification Wood Chips 

Electrical Plant 

Environmental Center 

Algae Production  

(Leachate & CO2) 

Natural Gas Facility 

CNG Public  

Fueling Station 

Renewable Fuels 

Facility 

Gasoline and Diesel  

Fueling Station 

C & D Recycling 

Facility 

Recycling Facility 

Hauling Facility 

LFGTE Plant 

Public Truck  

Wash Facility 

C&D 

C&D 

 Closed 

LF Activity Areas 

Integrated SW Management Facility – Cost Centers 

21 



Capital Costs 

• Site Development (varies) 

– Land 

– Buildings and Facilities 

– Entrance and Roadways 

– Fencing 

– Scales 

– Utilities 

– Other infrastructure 

Pre-Development Costs 
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Capital Costs 

Costs can vary significantly beyond ranges 

shown depending on size of landfill, site 

conditions and complexity, location and 

regulatory requirements 

Pre-Development Costs 
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Engineering Design and 

Permitting 

• Permitting 

– Drawings 

– Technical supporting documentation 

• Construction level design/drawings 

• Construction services 

– Resident engineering 

– CQA 

– Certification report 

 

Pre-Development Costs 
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Operational Costs 

Examples 

• Labor 

• Equipment 

• Consumables (e.g., fuel, soil 

cover) 

• Depreciation 

• Professional Services 

• Monitoring and Testing 

• Accruals 

 

• Cover Materials 

• Leachate 

Management 

• LFG Management 

• Host Fees 

• Taxes (If private) 

• Transfers 

• Other 
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Environmental Monitoring 

• Groundwater  

– Routine 

– Correction Action 

• Surface water (NPDES) 

• LFG/NSPS/Title V 

• Leachate 

• Odors 

Operational Costs 
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Professional Services 

• Legal 

• Accounting 

• Environmental Sampling & Testing 

• Engineering Design and Permitting 

• Continuing Engineering Services 

 

Operational Costs 
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LFG Management 

• Blower and flare stations 

• LFGE facility (offsetting revenues) 

• Wellfield maintenance 

– Routine repairs 

– Non-routine repairs 

• Third-party contracts 

 

Operational Costs 
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Cover Management 

• Site soil balance 

• Soil borrow location and soil types 

• Alternative daily covers 

– Foam 

– Tarps 

– Admixtures 

– Wood chips/compost 

 

Find the least expensive that 

provides the regulatory and 

operational function required. 

Operational Costs 
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Host Fees 

• $/ton or periodic lump sum payment to 

municipality hosting the landfill. 

• Usually applicable to private landfills in 

a host community 

• Can be sizeable for regional and 

interstate landfills. 

Operational Costs 
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Host Fee Examples 

Operational Costs 
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Transfers 

• Municipal Operations 

– Inter-department transfers 

• Accounting 

• Legal 

• Maintenance 

– General fund support 

– Special fund accounts (closure, pcc) 

Operational Costs 
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Transfers 

• Private Operations 

– Inter-company transfers 

• Hauling division 

• Disposal division 

• Recycling division 

– Corporate support 

– Special fund accounts (closure, pcc) 

Operational Costs 

Fund transfers need to be fully understood and 

tracked properly. 
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Postclosure Costs 

• Environmental Control Systems Operation 

& Maintenance 

– Stormwater Management 

– Leachate Management 

– LFG Management 

– Final Cover Integrity 

– Landfill Repairs (cap erosion repairs, drainage 

silt removal, replacement of LFG wells, etc.) 

• Environmental Monitoring Costs 

• Remedial Costs 
36 



Closure Costs 

• Placement and establishment of landfill final 

cover 

• Final LFG systems 
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Closure Costs 

Costs can vary significantly beyond ranges 

shown depending on size of landfill, site 

conditions and complexity, location and 

regulatory requirements 
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Financial Assurance 

• Mechanism to cover costs for closure 

and postclosure care if landfill 

operation fails. 

• Financial Assurance Mechanisms 

– Trust 

– Escrow 

– Insurance 

– Letter of Credit 

– Bond 
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Financing Costs 

• Financing 
– Debt Financing (Public bonds, revenue bonds, 

borrow from a bank) 

– Equity Financing (Private capital) 

– Weighted Average Cost of Capital (WACC) 

 

 

 

 

 

(Cost of Debt) x (1 – tax rate) x debt ratio + (cost of Equity ) x 

(1-debt ratio) 

WACC = 0.05*(1-0.39)*0.4 + 0.16*(1-0.4) = 10.82% 

Debt, 5%, 40% share           Equity, 16%, 60% share 
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Interest Expense Example 

Financing Costs 
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Reserves 

• Either Borrow or Fund Ahead 

“Pay me now or pay more later” 

• Escrow Funds 
– Contingency 

– New cell construction 

– Equipment purchase 

– Closure Escrow 

– Postclosure Escrow 
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Capital Invested 

Interest Earned 

Future Value 

Example 

Pay It Forward Versus 

Borrowing 

 

FV Closure = $43.8M 

Options:   

a. Borrow later 

b. Escrow now 

 Result: Save $$$ 

 

PMT on $47.8M @ 

4%, 30 years = 

$2.5M/year  
 

*Privates would pay income 

tax on earnings, use net 

interest rate 
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Revenues 

• Sources 

– Tip fee (user fee) 

– General fund 

– Combination tip fee and general fund  

– Assessments 

– LFG-Energy recovery (Elec., Direct Use) 

– Mulch/compost sales 

– Recyclable sales (White goods, metals) 
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What Governs Tip Fee? 

• Cost of service 

• Investment goal (private) 

• Market conditions 

• Private versus public 

 

Revenues 
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Revenues 
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Cost of Service 

• Cost of service, breakeven analysis 

 

Yearly Ops Costs ($)/Disposal rate (tons) 

 

Break Even Tip Fee = $/ton 

 

This tells you the tip fee required to make 

enough to cover your expenses 

Revenues 
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Important for 

Municipal 

Rate Setting 
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Investment Goals 

• Return on equity (IRR goal) 

• Financing and tax strategies 

• Deployment of capital 

 

 

Revenues 
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Important for 

Municipal 

Rate Setting 

Important for 

Private Rate 

Setting 

50 



Landfill Economics Factors 

• Proximity of competing landfills 

• Market area tip fees 

• Transportation costs 

• Waste generation centroid 
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Regional Solid Waste Facilities 

Source: SCS Engineers, 2018 and Beyond Study, Hampton Roads Planning District Commission, 2007 

LF Economic Factors 

Source: SCS Engineers, Solid Waste Study, 

Town of Chapel Hill, October 2012 
52 



R
a
te

 S
e
tt

in
g
 E

x
a
m

p
le

 
Total Additional Cost (Labor and Fuel to Travel to Disposal Site), $/ton

Fuel Price, $/gallon
5.78 2.5 3 3.5 4 4.5 5

1 0.26 0.29 0.32 0.36 0.39 0.42

5 1.28 1.44 1.61 1.78 1.94 2.11

10 2.56 2.89 3.22 3.56 3.89 4.22

15 3.83 4.33 4.83 5.33 5.83 6.33

20 5.11 5.78 6.44 7.11 7.78 8.44

25 6.39 7.22 8.06 8.89 9.72 10.56

30 7.67 8.67 9.67 10.67 11.67 12.67

35 8.94 10.11 11.28 12.44 13.61 14.78

Situation:I finish my route.  I have two landfills to choose from.

Landfill A: 10 miles away, tip fee of $20/ton

Landfill B: 25 miles away, tip fee of $17/ton

Price of fuel = $3.00/gal

Which one should I go to?

A: $20/ton + $2.89/ton = $22.89/ton

B: $17/ton + $7.22/ton = $24.22/ton

You might consider landfill A, even though higher tip fee

This assumes a 10-ton/vehicle load.  Lower rates would apply

to transfer trucks with higher capacity loads.

1
-W

ay
M

il
e

 to
 D

is
p

o
sa

l



Landfill Configuration 

• Maximize utilization of available 

airspace 

– Geometry 

– Operation optimization (compaction) 

LF Economic Factors 
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Landfill Slopes and Height Geometry 

3 

1 

4 

1 

Additional Height 

LF Economic Factors 
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LF Economic Factors 
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Airspace Utilization Factor 

• AUF: lbs/cubic yard achieved during 

period of time. 

D/(VF2 – VF1) 

Where: 

D = Disposal (tons) between time period 1 

and period 2 (aerial survey) 

VF2  = Volume Filled, Period 2, CY 

VF1 = Volume Filled, Period 1, CY 

 

LF Economic Factors 
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LF Economic Factors 

58 Source: Caterpillar Handbook 



Impact of AUF 

LF Economic Factors 
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Contact Information 

Robert B. Gardner, P.E., BCEE 

Senior Vice President  

SCS Engineers 

Rgardner@scsengineers.com  

www.scsengineers.com  
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