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Introduction to the Unit Cost Compendium

This Unit Cost Compendium (UCC) is designed to provide for greater accuracy and
consistency in the use of unit costs across the USEPA Office of Solid Waste (OSW), as well as
increased accessibility to unit costs inside and outside the OSW. The UCC compiles data from
Economic Assessments, Regulatory Impact Analyses (RIAs), Information Collection Requests (ICRs),
and various cost studies and web sites (e.g. chiefly the Remedial Action Cost Engineering and
Requirements (RACER) cost estimating software, and the 1999 Environmental Cost Handling Options
and Solutions (ECHOS) database). It is OSW’s intent that the compendium be regularly updated to
correct out-of-date information and to include new data where available.

The UCC contains unit cost data for over 125 individual cost items involving the management
(i.e. storage, treatment, disposal, recycling) of solid and hazardous wastes:

® RCRA Subtitle C:  hazardous solid wastes (40 CFR 260 to 299)

® RCRA Subtitle D:  non-hazardous solid wastes (40 CFR 240 to 259)

These individual cost items are organized into 14 cost categories (e.g., waste pre-treatment) listed
below. Cost categories are generally ordered and presented in this document according to the “cradle-
to-grave” progression (sequence) of waste generation and subsequent waste management steps (i.e.,
from permitting a facility, through treatment/disposal of waste, to corrective action at a facility). The 14
cost categories of this compendium are:

Permitting and RCRA Administrative Costs

Waste Pre-Treatment

Solid/Sludge Disposal

Liquid Disposal

Thermal Treatment

Other Land Treatment / Storage / Containment

Aqueous Waste Treatment

Recycling

Waste Transportation

Miscellaneous Costs

Site Investigation

Corrective Action

Labor Wage Rates

Analytical (Waste Chemical Constituent Sampling & Analysis)

The compendium is made up of a main cost table, followed by 14 background appendices. For each
individual cost item, the table presents the cost data (unit cost or cost equation), source and original
year of the cost, and an updated cost (in 2000 dollars).

The Appendices (one for each cost category) provide background information on the
references, assumptions and computations behind the unit cost data for given cost items. Background
information is usually included for cost items when the data are later than 1996. (In a few cases,
information is included for cost items earlier than 1996.) The final Appendix of this compendium (O.
Inflation Rates) includes information on the data used to update the price levels of the unit costs to a
common 2000 dollars (2000 $US) basis.
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Sources of Cost/ Yearof | T Updated
Type of Cost Item Pricing Dita Format of Cost Data Data rl:g:: Co: (20008)
A. Permitting and RCRA Administrative Costs
1 RCRA Part A Penmit Estimating Costs for the Lower Bound: $2.319 1997 1076 | Lower Bound: $2.495
Economic Benefits of RCRA Upper Bound: $5,299 Upper Bound: $5,702
Noncompliance (September Typical: $3.738 Typical: $4.022
1997)
2 RCRA Part B Permit Estimating Costs for the General Facility Rqmits: 1997 1076 | General Facility Rqmts:
Economic Benefits of RCRA $43.693 $47.014
Noncompliance (September Container Rgmts: $9.371 Container Rqmts: $10.083
1997) Tank System Rgmts : $8.780 Tank System Rqmts : $9.447
Surface Impoundment Rgmts: Surface Impoundment Rgmits:
$18.872 $20.306
Waste Pile Rqmts: $15.260 Waste Pile Rqmts: $16.420
Land Treatment Rqmits: Land Treatment Rgmts:
$14.220 $15.301
Landfill Rqmits: $24.465 Landfill Rqmts: $26.324
Incinerator Rgmts: $22 206 Incinerator Rqmts: $23.990
3 Recording and Record Supporting Statement for State and Respondent 1999 1025 State and Respondent
Keeping for RCRA Part 257 Continuing EPA Information Reporting and Recordkeeping Reporting and Recordkeeping
Collection Request 1745 02, Burden: Burden:
Cnteria for Classification for
Solid Waste Disposal Annual Burden: $393.428 Annual Burden: $403.264
Facilities and Practices
(RCRA Part 257) (February One-Time Burden: $17.857 Ogne-Time Burden: $18,303
19090)
4 Waste Stream Notification Application of Phase IV Land For Facilities Recycling a Waste 1998* 1050 For Facilities Recycling a Waste
Disposal Restrictions to Stream® One-time notification Stream: One-time notification
Newly Identified Mineral cost=$100 cost=9$105
Processing Wastes (April
1998)
5 Waste Analysis Plan Application of Phase IV Land For Facilities Disposing of a 1998* 1050 For Facilities Disposing of a
Disposal Restrictions to Waste: One-time waste analysis Waste: One-time waste analysis
Newly Identified Mineral plan cost=$935 plan cost = $982
Processing Wastes (April Annual sampling cost = $470 Annual sampling cost = $494
1998)
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Sources of Cost/ Yearof | T Updated
Type of Cost Item Pricing Dita Format of Cost Data Data rl::l::: Cosl: (20008)
A, Permitting and RCRA Administrative Costs
6 OSHA Training Estimating Costs for the Initial Training Costs — 24 TSD 1997 1076 Initial Training Costs —24 TSD
Economic Benefits of RCRA and On-The-Job Training: and On-The-Job Training:
Noncompliance (September $19.140 $20.595
1997) Anmual Training Costs - 8 Hour Annual Training Costs - 8 Hour
Annual: $4.650 Annual: $5.003
7 Manifests Cost and Economic Impact Annual Part 262 Costs 1994 1175 Annual Part 262 Costs
Analysis of Listing Hazardous (Complete manifests for approx (Complete manifests for approx
Wastes from the Organic Dye 4 to 6 wastes, packaging and 4 to 6 wastes, packaging and
and Pigment Industries (Nov labeling of hazardous waste for labeling of hazardous waste for
1994) shipment, annual bienmnial shipment. annual biennial
report filing): report filing):
$800/year $940/year
8 Environmental Audit Estimating Costs for the Environmental Audit Costs: 1097 1076 Environmental Audit Costs:
Economic Benefits of RCRA Initial - $13.946 Initial - $15.006
Noncompliance (September On-Going - $8.910 On-Going - $9.587
1997) Implementation Plan Costs: Implementation Plan Costs:
TSD - $23.867 TSD - $25.681
Generator - $9.111 Generator - $9,303
9 Corporate Guarantee Estimating Costs for the First Year: $181 1997 1076 First Year: $195
Economic Benefits of RCRA
Noncompliance (September Subsequent Years (Annual Subsequent Years (Annual
1997) Updated Information): $84 Updated Information): $90
10 Financial Assurance Estimating Costs for the Select Financial Assurance 1997 1076 Select Financial Assurance
Economic Benefits of RCRA Mechanism (1% Year): $499 Mechanism (1* Year): $537
Noncompliance (September Est Financial Test (1% Year): Est Financial Test (1% Year):
1997) $975 $1.049

Est Financial Test (subsequent
years): $732

Est Financial Test (subsequent
years): $788
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Sources of Cost/ Yearof | T Updated
Type of Cost Item Priciig Dhita Format of Cost Data Data FI:S::: Cos??l 000S)
A, Permitting and RCRA Administrative Costs
11 Letters of Credit Estimating Costs for the First Year: $920+ 1997 1076 | First Year- $920+

Economic Benefits of RCRA Approximately 1 5% of assured Approximately 1 5% of assured

Noncompliance (September costs (0 5 to 2%, depending on costs (0 5 to 2%, depending on

1997) Firm’s credit) + obtain site- Firm’s credit) + obtain site-
specific collateral estimate from specific collateral estimate from
appropriate financial appropriate financial
institution institution
Subsequent Years: Subsequent Years:
Approximately 1 5% of assured Approximately 1 5% of assured
costs (0 5 to 2%, depending on costs (0 5 to 2%, depending on
Fimm's credit) Fimm's credit)

12 Surety Bond Estimating Costs for the First Year: 1997 1076 First Year:

Economic Benefits of RCRA $756 + approximately 1 5% of $813 + approximately 1 5% of

Noncompliance (September assured costs (0 5 to 3%, assured costs (0 5 to 3%.

1997) depending on firm’s credif) + depending on firm’s credit) +
obtain site-specific collateral obtain site-specific collateral
estimate from appropriate estimate from appropriate
financial mstitution financial institution
Subsequent Years: Subsequent Years:
Approximately 1 5% of assured Approximately 1 5% of assured

costs (0 5 to 3%. depending on
firm’s credit)

costs (0 5 to 3%, depending on
firm’s credif)
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Sources of Cost/ Yearof | Update Updated
Type of Cost Item Wricing Dats Format of Cost Data Data I-"::taor Cos:u(lz 0005)
A, Permitting and RCRA Administrative Costs
13 Trust Fund Estimating Costs for the First Year: 1907 1076 First Year:
Economic Benefits of RCRA $851 + approximately 0 5% of $016 + approximately 0 5% of
Noncompliance (September assured costs + fotal assured assured costs + total assured
1997) costs divided by number of costs divided by number of
years in pay-in period + 50% of years in pay-in period + 50% of
assured costs multiplied by trust assured costs multiplied by trust
fund rate of refurn and marginal fund rate of return and marginal
tax rate (State and Federal) tax rate (State and Federal)
Subsequent Years: Subsequent Years:
Approximately 0 5% of assured Approximately 0 5% of assured
costs + total assured costs costs + total assured costs
divided by number of years in divided by number of years in
pay-in period + 50% of assured pay-in period + 50% of assured
costs multiplied by trust fund costs multiplied by trust fund
rate of return and marginal tax rate of return and marginal tax
rate (State and Federal) rate (State and Federal)
14 Environmental Damage Revised Estimation of $150,000 1998* 1050 $150.000
Liability Insurance Baseline Costs for Hazardous (for minimum coverage required (for minimum coverage required
Waste Combustors for Final by RCRA) by RCRA. not subject to
MACT Rule (August 1998) inflation)
15 Insurance Estimating Costs for the First Year: $756 (labor) + 1997 1076 First Year: $813 (labor) +
Economic Benefits of RCRA $1.846 administrative fee $1,986 administrative fee +
Noncompliance (September Total Assured Costs Divided by Total Assured Costs Divided by
1997) Estimated Facility Life + obtain Estimated Facility Life + obtain
site-specific collateral estimate site-specific collateral estimate
from appropriate financial from appropriate financial
institution mnstitution
Subsequent Years: $1.846 Subsequent Years: $1.986
administrative fee + Total administrative fee + Total
Assured Costs Divided by Assured Costs Divided by
Estimated Facility Life Estimated Facility Life
16 Third Party Liability Estimating Costs for the First Year: 1997 1076 First Year:
10
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Type of Cost Item Sx:i;}f)ﬁ:ﬂ Format of Cost Data \Ié)a;t: J l;'::: C::?:l:;dﬂS)
A. Permitting and RCRA Administrative Costs
Coverage Economic Benefits of RCRA Select Liability Coverage Select Liability Coverage
Noncompliance (September Mechanism - $499 Mechanism - $537
1997) Financial Test (First Year) -§975 Financial Test (First Year) -
Corporate Guarantee (First Year) $1.049
-$181 Corporate Guarantee (First Year)
Letter of Credit (First Year) - -$105
$697 + Approximately 1 5% of Letter of Credit (First Year) -
liability coverage (0 5 to 2% $750 + Approximately 1 5% of
depending on firm’s credit) + liability coverage (0 5 to 2%
obtain site-specific collateral depending on firm’s credit) +
estimate from appropriate obtain site-specific collateral
financial institution estimate from appropriate
Surety Bond (First Year) - $718 financial institution
+ Approximately 1 5% of Surety Bond (First Year) - $773
liability coverage (0 5 to 3% + Approximately 1 5% of
depending on firm’s credit) + liability coverage (0 5 fo 3%
obtain site-specific collateral depending on firm’s credit) +
estimate from appropriate obtain site-specific collateral
financial institution estimate from appropriate
Trust Fund (First Year) - $745 + financial institution
Approximately 1% of liability Trust Fund (First Year) - $802 +
coverage Approximately 1% of liability
Maintain Insurance (First Year) - coverage
$607 + Liability coverage + Maintain Insurance (First Year) -
approximately 1% of liability $750 + Liability coverage +
coverage + liability coverage approximately 1% of liability
multiplied by Trust Fund rate of coverage + liability coverage
retum and marginal tax rule multiplied by Trust Fund rate of
(State and Federal) return and marginal tax rule
(State and Federal)
Subsequent Years:
Financial Test (subsequent Subsequent Years:
years) - $669 Financial Test (subsequent
Corporate Guarantee years) - $720
(subsequent years) - $21 Corporate Guarantee
Letter of Credit (subsequent (subsequent years) - $23
years) - Approximately 1 5% of Letter of Credit (subsequent

11
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Sources of Cost/ J Yearof | Update Updated
Time st sl Pricing Data TS ok Cuct Fti Data Factor Ceost (20008)

A, Permitting and RCRA Administrative Costs
liability coverage (0 5 to 2% years) - Approximately 1 5% of
depending on firm’s credit) liability coverage (0 5 to 2%
Surety Bond (subsequent years) depending on firm’s credit)
- Approximately 1 5% of Surety Bond (subsequent years)
liability coverage (0 5 to 3% - Approximately 1 5% of
depending on firm’s credit) liability coverage (0 5 to 3%
Trust Fund (subsequent years) - depending on firm’s credit)
Approximately 1% of Liability Trust Fund (subsequent years) -
coverage Approximately 1% of hiability
Maintain Insurance (subsequent coverage
years) - Approximately 1% of Maintain Insurance (subsequent
liability coverage + Liability years) - Approximately 1% of
coverage multiplied by Trust liability coverage + liability
Fund rate of return and marginal coverage multiplied by Trust
tax rule (State and Federal) Fund rate of return and marginal

tax rule (State and Federal)
17 Compliance Revised Estimation of $300.000 every 5 years 1998* 1050 $315,000 every 5 years
Testing/Incinerator Trial Burn Baseline Costs for Hazardous
Waste Combustors for Final
MACT Rule (August 1998)
12
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Lg Cement Kiln- $80.500/yr
Lightweight Aggregate Kilns:
$84.000/yr

Sm Incinerator: $80.400/yr
Med Incinerator: $81,500/yr
Lg Incinerator: $84.200/yr

Medmm Cost - CEM System for
CO. HC, PM and Hg:

Sm Cement Kiln- $125.500/yr
Lg Cement Kiln: $128.400/yr
Lightweight Aggregate Kilns:
$132,900/yr

Sm Incinerator: $127.000/yr
Med Incinerator: $128. 500/t
Lg Incinerator: $131.700/5r

Highest Cost - Full CEM
System for CO, HC. PM. HC1,
Cl,, PICs and Hg:

Sm Cement Kiln- $187.500/yr
Lg Cement Kiln- $128 400/
Lightweight Aggregate Kilns:
$192,700/yr

Sm Incinerator: $187.300/yr
Med Incinerator: $188.800/yr
Lg Incinerator: $192.000/yr

Sourees of Cost/ Yearof | Update Updated
Type of Cost Item Pricas Dita Format of Cost Data Data Factor Cost (20008)

A. Permitting and RCRA Administrative Costs

18 Flue Gas Emission Regulatory Impact Lowest Cost - Baseline 1995 1138 Lowest Cost - Baseline

Testing/Annual Monitoring Assessment for Proposed Confinuous Emission Continuous Emission
Hazardous Waste Combustion Monitoring (CEM) System for Monitoring (CEM) System for
MACT Standards Draft CO and HC: CO and HC:
(November 1995) Sm Cement Kiln- $77.500/yr Sm Cement Kiln: $88.200/yr

Lg Cement Kiln: $91.600/yr
Lightweight Aggregate Kilns:
$96.600/yr

Sm Incinerator: $91.500/yr
Med Incinerator: $92.700/yr
Lg Incinerator: $95 800/t

Medium Cost - CEM System for
CO.HC. PM and Hg:

Sm Cement Kiln: $142.800/yr
Lg Cement Kiln: $146.100/yr
Lightweight Aggregate Kilns:
$151,200/yr

Sm Incinerator: $144.500/yr
Med Incinerator: $146.200/yr
Lg Incinerator: $149.900/yr

Highest Cost - Full CEM
System for CO. HC. PM. HCL
Cl,. PICs and Hg:

Sm Cement Kiln: $213.400/yr
Lg Cement Kiln: $216.700/yr
Lightweight Aggregate Kilns:
$219.300/yr

Sm Incinerator: $213.100/yr
Med Incinerator: $214.800/yr
Lg Incinerator: $218,500/y1

* Presumed year of cost data The source of cost data did not directly indicate the year the cost data is based upon In these cases, a year of data is assumed
from the date of the source document or references within the source document

13
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Sources of Cost/ ) Yearof | Update Updated
Type of Cost Item Pricing Data Format of Cost Data Data Fartor Cost (20008)
B. Waste Pre-Treatment
1. Stabilization
11 On-Site Stabilization Memo: Cement and Trisodium $48 to $153/mt based on a 1985, 1138 $55 to $174/mt based on a
Phosphate Stabilization Cost waste quantity range of 900 to update waste quantity range of 900 to
Functions, ICF Consulting, 300,000 metric tons per year, d 300,000 metric tons per year,
September 15, 1997 respectively 101995 respectively
WWW gearsin com
www nttc edu
12 Off-Site Stabilization Hazardous Waste Resource Bulk waste: $87/ton 1999 1025 Bulk waste: $89/ton
Center - January 2000 Drummed Waste: $38/dmum Drummed Waste: $39/drum
Incinerator and Landfill Cost Soil: $84/ton Soil: $86/ton
Data
W etc org/costsurvevd cfin
2. Other Waste Pre-Treatment
21 Dewatering /Filtration Memo: Documentation for Capital: 1995 1138 Capital:
(Centrifuge) Phase IV LDR Cost Equations $ = 143,244 + 689 (gpd)™® $ = 163.048 + 785 (gpd)®*
Tuly 1997 2,000 < gpd < 250,000 2,000 = gpd < 250,000
No source of cost data identified $=207.045+ 0 65 (gpd) $=397978+0 75 (gpd)
for plate and frame filter press or 250,000 < gpd =< 5.200.000 250.000 < gpd =< 5,200,000
vacuum drum filter press
operations O&M: O&M:
$ =18.560 + 330 (gpd)*® $=21.120 + 375 (gpd)®’
2,000 £ gpd < 250.000 2,000 = gpd < 250,000
$=76.360+ 0 46 (gpd) $=287.315 + 052 (gpd)
250,000 < gpd = 5.200.000 250,000 = gpd < 5,200,000
(See Appendix B2 1 for more
detail)
22 Vitrification Economic Assessment of the $300/ton 10090 1025 $308/ton
Revised LDR Treatment
Standards for Spent Alumimm
Potliner (K088) (March 2000)
14
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Sources of Cost/ . Yearof | Update Updated
Type of Cost Item Pricing Data Format of Cost Data Data Fadtor Cost (20008)
B. Waste Pre-Treatment
23 Crushing Economic Assessment of the $/ton= 100 * (unit capacity in 1999 1025 $/ton =103 * (unit capacity in
Revised LDR Treatment tons per year)™* + 54 * (unit tons per year)®# + 55 * (unit
Standards for Spent Aluminum capacifty in tons per year T capacity in tons per year)'“
Potliner (K088) (March 2000)
Annualized cost based on a 10 Annualized cost based ona 10
year operating life assuming a year operating life assuming a
%o interest rate 7% interest rate
24 Milling Economic Assessment of the $/ton = 180 * (unit capacity in 1999 1025 $/ton= 185 * (unit capacity in
Revised LDR Treatment tons per year)"* + 86 * (unit tons per year) ™ + 88 * (unit
Standards for Spent Aluminum capacity in tons per year)™! capacity in tons per year)®!
Potliner (K088) (March 2000) ; :
Annualized cost based on a 10 Annualized cost based on a 10
year operating life assuming a year operating life assuming a
7% interest rate 7% interest rate
1%
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] Sources of Cost/ Yearof | Update Updated
Type of Cost Item Pricing Daia Format of Cost Data Data Factor Cost (20008)
C. Solid/Sludge Disposal
1. Non-Hazardons Waste Landfill (Subtitle D)
11 Industrial Waste, Off- Remediation Market Report, petrolenm-contaminated soil: 2000 1000 petrolenm-contaminated soil:
Site March 2000 and $30 10/ton $30 10/ton
1999 Environmental Cost
Handling Options and solid bulk waste: 1999 1025 solid bulk waste:
Solutions (ECHOS) $64 67/ton $66 29/ton
Cost Data
12 Industrial Waste. On- Memo: Hazardous Waste Unlined: 1905 1138 | Unlined:
Site Identification Rule for Process ‘With Daily Cover: With Daily Cover:
Wastes: Waste Management 3.000 tons/yr: $51 66/ton 3,000 tons/yr: $58 79/ton
Cost Data (Sept 27, 1996) 30.000 tons/yr: $12 76/ton 30,000 tons/yr: $14 52/ton

300.000 tons/yr: $3 22/ton
1.500,000 tons/yr: $1 69/ton
2,400,000 tons/yr: $1 34/ton

‘Without Daily Cover:

3.000 tons/yr: $50 74/ton
30.000 tons/yr: $10 33/ton
300.000 tons/yr: $2 67/ton
1.500,000 tons/yr: $1 45/ton
2,400,000 tons/yr: $1 12/ton

Clay-lined with Clay Final Cap:

‘With Daily Cover:

3.000 tons/yr: $100 49/ton
30.000 tons/yr: $37 93/ton
300.000 tons/yr: $15 18/ton
1.500,000 tons/yr: $8 90/ton
2,400,000 tons/yr: $7 57/ton

‘Without Daily Cover:
3.000 tons/yr: $81 92/ton
30.000 tons/yr: $28 35/ton
300.000 tons/yr: $11 73/ton

300,000 tons/yr: $3 66/ton
1,500,000 tons/yr: $1 92/ton
2.400,000 tons/yr: $1 52/ton

Without Daily Cover:

3,000 tons/yr: $57 74/ton
30.000 tons/yr: $11 76/ton
300,000 tons/yr: $3 04/ton
1,500.000 tons/yr: $1 65/ton
2,400,000 tons/yr: $1 27/ton

Clay-lined with Clay Final Cap:
With Daily Cover:

3.000 tons/yr- $114 36/ton
30.000 tons/yr: $43 16/ton
300.000 tons/yr: $17 27/ton
1.500.000 tons/yr: $10 13/ton
2.400.000 tons/yr: $8 61/ton

Without Daily Cover:

3,000 tons/yr: $93 22/ton
30.000 tons/yr: $32 26/ton
300,000 tons/yr: $13 35/ton

16
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Sources of Cost/ Yearof | T Updated
Type of Cost Item Priciug i Format of Cost Data Data F‘::l::: Cos:H(‘Z 000S)

C. Solid/Sludge Disposal
1,500,000 tons/yr: $7 00/ton 1,500,000 tons/yr: $7 97/ton
2.400,000 tons/yr: $5 93/ton 2,400.000 tons/yr: $6 75/ton
Synthetic-lined with Synthetic Synthetic-lined with Synthetic
Final Cap: Final Cap:
‘With Daily Cover: With Daily Cover:
3.000 tons/yr: $67 32/ton 3,000 tons/yr- $76 61/ton
30.000 tons/yr: $12 49/ton 30,000 tons/yr: $14 21/ton
300.000 tons/yr: $7 73/ton 300.000 tons/yr: $8 80/ton
1,500,000 tons/yr: $4 53/ton 1,500,000 tons/yr: $5 16/ton
2,400,000 tons/yr: $3 84/ton 2.400.000 tons/yr: $4 37/ton
Without Daily Cover: Without Daily Cover:
3.000 tons/yr: $61 45/ton 3,000 tons/yr: $69 93/ton
30.000 tons/yr: $15 60/ton 30,000 tons/yr: $17 75/ton
300.000 tons/yr: $5 61/ton 300,000 tons/yr: $6 38/ton
1,500,000 tons/yr: $3 39/ton 1,500,000 tons/yr: $3 86/ton
2.400,000 tons/yr: $2 85/ton 2,400,000 tons/yr: $3 24/ton
Note: Annualized cost based on Note: Annualized cost based on
a 20 year operating life a 20 year operating life
assuming a 7% interest rate  See assuming a 7% interest rate See
reference if you wish to add reference if you wish to add
leachate collection system. site leachate collection system_ site
access controls, mm-on/run-off access controls. mun-on/run-off
controls, dust suppression controls, dust suppression
measures. or groundwater and measures. or groundwater and
surface water monitoring surface water monitoring

13 Municipal Waste. Off- Solid Waste Digest, Vol 7. No $37 02/ton 1997 1076 $39 83/ton

Site 8, August 1997 (publication of

Chartwell Information
Publishers)
17
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Sources of Cost/ Yearof | Update Updated
Type of Cost Item Prichig Dt Format of Cost Data Data Factas Cost (20008)
C. Solid/Sludge Disposal
2. Hazardous Waste Landfill (Subtitle C)
21 With Stabilization. Off- Hazardous Waste Resource Bulk: $185/ton 1999 1025 Bulk: $190/ton
Site Center January 2000 Drummed: $118/dmum Drummed: $121/dnm
Incinerator and Landfill Cost Soil: $181/ton Soil: $186/ton
Data
22 Without Stabilization. Hazardous Waste Resource Bulk: $98/ton 1999 1025 Bulk: $100/ton
Off-Site Center January 2000 Drummed: $80/drum Drummed: $82/drum
Incinerator and Landfill Cost Soil: $97/ton Soil: $99/ton
Data
23 Without Stabilization. Memo: Hazardous Waste ‘With Daily Cover: 1995 1138 With Daily Cover:

On-Site

Identification Rule for Process
Wastes: Waste Management
Cost Data ( Sept 27, 1996)

3.000 tons/yr: $530 04/ton
30,000 tons/yr: $62 39/ton
300,000 tons/yr: $15 62/ton
1,500,000 tons/yr- $11 46/ton
2,400,000 tons/yr: $11 07/ton

Without Daily Cover:
3,000 tons/yr: $458 11/ton
30.000 tons/yr: $53 70/ton
300,000 tons/yr: $13 25/ton
1.500,000 tons/yr- $9 66/ton
2,400,000 tons/yr- $9 32/ton

Note: Annualized cost based on

3,000 tons/yr: $603 19/ton
30,000 tons/yr: $71 00/ton
300,000 tons/yr- $17 78/ton
1.500.000 tons/yr- $13 04/ton
2,400,000 tons/yr: $12 60/ton

Without Daily Cover:

3,000 tons/yr- $521 33/ton
30,000 tons/yr: $61 11/ton
300,000 tons/yr: $15 08/ton
1,500,000 tons/yr: $10 99/ton
2,400,000 tons/yr: $10 61/ton

Note: Anmualized cost based on

a 20 year operating life a 20 year operating life
assuming a 7% interest rate assuming a 7% interest rate
18
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Sources of Cost/ Yearof | Update Updated
FORE o Pricing Data RNtk T Data | Factor Cost (20005)
C. Solid/Sludge Disposal
3. Low-Level Radioactive Waste Landfill
3 1 Mixed Waste, Off-Site Regulatory Impact Analysis: Envirocare of Utah = $100/cf 1999 1025 Envirocare of Utah=$103/cf
Relief from Regulatory Chem-Nuclear. Inc . Barnwell, Chem-Nuclear, Inc , Barnwell,
Requirements for Storage and South Carolina = $500/cf (if South Carolina = $513/cf (if
Disposal of Mixed Waste, Draft new disposal facility built) new disposal facility built)
(July 1999) US Ecology. Richland. US Ecology, Richland,
Washington = $500/cf (if new Washington = $513/cf (if new
disposal facility built) disposal facility built)
3 2 Non-Mixed Waste, Off- Regulatory Impact Analysis: Envirocare of Utah = $80/cf 1999 1025 Envirocare of Utah = $82/cf
Site Relief from Regulatory Chem-Nuclear. Inc . Barnwell, Chem-Nuclear, Inc , Barnwell,
Requirements for Storage and South Carolina = $400/cf South Carolina = $410/cf

Disposal of Mixed Waste, Draft
(July 1999)

US Ecology. Richland,
‘Washington = $200/cf

US Ecology, Richland,
Washington = $297/cf

19
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Type of Cost Item Sog::i;:)g:fﬂ Format of Cost Data \Ie)a:‘:f 2‘::::: Ct)l:lt)((l; mﬁ
D. Liquid Disposal
1 Deepwell Injection Estimating Costs for the Mixed Organic/Inorganic 1997 1076 Mixed Organic/Inorganic
Economic Benefits of RCRA Liquids and Inorganic Liquids Liquids and Inorganic Liquids
Noncompliance (Sept 1997) with Metals: with Metals:
Bulk - $175/ton or $0 77/gal Bulk - $188/ton or $0 83/gal
Drummed - $55/drum* Drummed - $59/drum™
* derived from bulk prices with * derived from bulk prices with
a 50 percent price increase to a 50 percent price increase to
account for drum handling account for drum handling
2 Non-Hazardous POTW Economic Impact Analysis of truck off site to POTW for 1998 1050 truck off site to POTW for
Discharge (e g . Leachate the Petroleum Hazardous Waste management = $0 07/gallon management = $0 07/gallon
Disposal) Listing (K169-K172) on (excludes transportation) (excludes transportation)
Leachate Management Costs for
Municipal and Industrial Waste discharge to POTW (sewer) = discharge to POTW (sewer) =
Landfills Containing Petroleum $1 50/1.000 gallons $1 58/1,000 gallons
Wastes - Addendum (February
19990)
3 Hazardous POTW/TSD Economic Impact Analysis of $1 75/gallon to $2 96/gallon 1998 1050 | $1 84/gallonto $3 11/gallon
Discharge/Disposal (e g . the Petroleum Hazardous Waste
Leachate Disposal) Listing (K169-K172) on
Leachate Management Costs for
Municipal and Industrial Waste
Landfills Containing Petrolenm
Wastes - Addendum (February
1999)
20
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Type of Cost Item

Sources of Cost/
Pricing Data

Format of Cost Data

Year of
Data

Update Updated
Factor Cost (2000%)

E. Thermal Treatment

1. Thermal Desorber

11 Off-Site

'VOC-contaminated soil costs
were developed fiom the 1999
Remedial Action Cost
Engineening and Requirements
(RACER 1999) cost estimating
software; costs in this software
are based on the 1999
Environmental Cost Handling
Options and Solutions (ECHOS)
cost database
PAH-contaminated soil costs
were obtained from Memo:
Costs of the Phase IV LDRs on
MGP Wastes, January 1998

VOC-contaminated soil:
$48 67/ton

PAH-contaminated soil:
$117/ton

1999

1998*

1025 VOC-contaminated soil:
$49 89/ton

1050 PAH-contaminated soil:
$123/ton

12 On-Site

Memo: Costs of the Phase IV
LDRs on MGP Wastes. January
1998

$135 75/ton

1998*

1050 $142 54/ton

21
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LDRs on MGP Wastes. January
1998

Non-hazardous: $53/ton

Sources of Cost/ Year of | Update Updated
Type of Cost Item Prking Dt Format of Cost Data Data Fattor Cost (20005)
E. Thermal Treatment
2. Incineration
21 Off-Site Hazardous Waste Resource Drummed Halogen Liquid 1999 1025 Drummed Halogen Ligunid
Center January 2000 Incinerator Organics: $192 00/dmm Organics: $196 80/drum
and Landfill Cost Data Drummed Non-Halogen Liquid: Drummed Non-Halogen
$124 00/drum Liquid: $127 10/drom
Bulk Non-Halogen Liquid: Bulk Non-Halogen Liquid:
$0 59/gallon $0 60/gallon
Lab Packs: $2 42/1b Lab Packs: $2 48/1b
Drummed Pumpable Shudge: Drummed Pumpable Sludge:
$207 00/drum $212 18/dmm
Bulk Pumpable Sludge: Bulk Pumpable Shidge:
$651 00/ton $667 28/ton
Bulk Contaminated Soils: Bulk Contaminated Soils:
$559 00/ton $573 00/ton
Aerosols: $0 47/1b Aerosols: $0 48/1b
22 On-Site Memo: Costs of the Phase IV $333/ton 1998* 1050 $350/ton
LDRs on MGP Wastes, January
1998
3. Boilers and Industrial Furnaces
3 1 Utility Co-Burning. Off- Application of Phase IV Land $135/ton 1908* 1050 $142/ton
Site Disposal Restrictions to Newly
Identified Mineral Processing
Wastes
32 Cement Kiln, Off-Site Memo: Costs of the Phase IV Hazardous: $450/ton 1008* 1050 Hazardous: $473/ton

Non-hazardous: $36/ton

* Presumed year of cost data The source of cost data did not directly indicate the year the cost data is based upon In these cases. a year of data is assumed

from the date of the source document or references within the source document
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Sources of Cost/ Yearof | T Updated
Type of Cost Item Prichug i Format of Cost Data Data fl:gﬁ Co: (20008)
F. Other Treatment / Storage / Containment
1. Land Treatment
11 On-Site. Non-hazardous Memo: Hazardous Waste 1,000 tons/yr: $98 52/ton 1995 1138 1,000 tons/yr- $112 12/ton
Identification Rule for Process 5.000 tons/yr: $24 67/ton 5,000 tons/yr: $28 07/ton
Wastes: Waste Management 10.000 tons/yr: $15 44/ton 10.000 tons/yr: $17 57/ton
Cost Data (Sept 27. 1996) 25.000 tons/yr: $9 90/ton 25.000 tons/yr: $11 27/ton
50.000 tons/yr: $8 05/ton 50,000 tons/yr: $9 16/ton
Note: Annualized cost based on Note: Annualized cost based on
a 20 year operating life a 20 year operating life
assuming a 7% inferest rate  See assuming a 7% interest rate  See
1996 reference if you wish to 1996 reference if you wish to
add costs for site access add costs for site access
controls, run-on/mn-off controls, mn-on/run-off
controls, dust suppression controls, dust suppression
measures, monitoring, or final measures, monitoring, or final
cover These costs add between cover These costs add between
$30 12/ton and $2 05/ton $32 41/ton and $2 21/ton
Cost and Economic Impact $79/ton 1992 1238 | $98/ton
Analysis of Listing Hazardous
Wastes from the Petroleum Note: This estimate could be a Note: This estimate could be a
Refining Industry (Sept 1995) mixture of treating non- mixture of treating non-
hazardous and hazardous hazardous and hazardous
wastes wastes
1 2 On-Site. Hazardous Memo: Hazardous Waste 1.000 tons/yr: $234 55/ton 1997 1076 1,000 tons/yr: $252 38/ton
Identification Rule for Process 5.000 tons/yr: $123 21/ton 5,000 tons/yr- $132 57/ton
Wastes: Waste Management 10.000 tons/yr: $93 37/ton 10.000 tons/yr: $100 47/ton
Cost Data (Sept 27. 1996) 25.000 tons/yr: $64 72/ton 25,000 tons/yr: $69 64/ton
50.000 tons/yr: $49 05/ton 50.000 tons/yr: $52 78/ton

Note: Annualized cost based on

Note: Annualized cost based on

a 20 year operating life a 20 year operating life
assuming a 7% interest rate assuming a 7% interest rate
23
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Sources of Cost/ [ Yearof | Update Updated
Eypé sk Castioton Pricing Data Faewae T Coct Tt Data | Factar Cost (20008)
F. Other Treatment / Storage / Containment
13 Off-Site Memo: Costs for Subtitle D $71/ton 1992 1238 $88/ton
and C Management Units
(Sept 29, 1995) Note: This estimate could be a Note: This estimate could be a
mixture of treating non- mixture of treating non-
hazardous and hazardous hazardous and hazardous
‘wastes wastes
2. Surface Impoundment
2 1 Non-Hazardous Regulatory Impact Analysis of Lined Impoundments: 1995 1138 Lined Impoundments:
Wastewater Storage the Supplemental Proposed Y=00704x+19551 Y=00801x+22249
Rule Applying Phase IV Land
Disposal Restrictions to Newly Unlined Surface Impoundments Unlined Surface Impoundments
Identified Mineral Processing with Groundwater Monitoring: with Groundwater Monitoring:

Wastes, April 15, 1997

Y =00626x+ 16054

Unlined. Unmonitored Surface
Impoundments:
Y=00491x+ 14137

(See Appendix F-2 1 for

assumptions)

Y =00712x + 18269

Unlined, Unmonitored Surface
Impoundments:
Y=00559x+1608 8

24
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Sources of Cost/ Yearof | Update Updated
T Gt i Pricing Data FRCTI L e Data Factor Cost (20008)
F. Other Treatment / Storage / Containment
2 2 Non-Hazardous Memo: Hazardous Waste Unlined: 1995 1138 Unlined:
Wastewater Treatment Identification Rule for Process 32,000 kgal/yr: $0 21/kgal 32.000 kgalfyr: $0 24/kgal
Wastes: Waste Management 160.000 kgal/yr: $0 07/kgal 160.000 kgal/yr: $0 08/kgal
Cost Data (Sept 27. 1996) 320,000 kgal‘yr- $0 05/kgal 320,000 kgal/yr: $0 06/kgal
800,000 kgal‘yr: $0 04/kgal 800,000 kgalyr: $0 05/kgal
1,600,000 kgal/yr: $0 03/kgal 1.600,000 kgal/yr- $0 03/kgal
2,400,000 kgal/yr: $0 03/kgal 2.400.000 kgalfyr: $0 03/kgal
Clay-lined: Clay-lined:
32,000 kgaliyr: $0 31/kgal 32.000 kgal/yr: $0 35/kgal
160,000 kgaliyr: $0 14/kgal 160.000 kgal/yr: $0 16/kgal
320.000 kgalyr- $0 11/kgal 320.000 kgal/yr: $0 13/kgal
800.000 kgaliyr: $0 09/kgal 800.000 kgal/yr: $0 10/kgal
1.600,000 kgal/yr: $0 08/kgal 1.600,000 kgal/yr: $0 09/kgal
2,400,000 kgal/yr: $0 08/kgal 2,400,000 kgal'yr: $0 09/kgal
Synthetic-lined: Synthetic-lined:
32,000 kgaliyr: $0 25/kgal 32.000 kgal/yr: $0 28/kgal
160,000 kgal/yr: $0 10/kgal 160.000 kgal/yr: $0 11/kgal
320,000 kgal/yr: $0 07/kgal 320.000 kgaliyr: $0 08/kgal
800,000 kgalfyr: $0 06/kgal 800.000 kgal/yr: $0 07/kgal
1.600.000 kgal/yr: $0 05/kgal 1.600.000 kgal/yr- $0 06/kgal
2,400,000 kgal/yr: $0 05/kgal 2.400.000 kgal/yr: $0 06/kgal
Note: Anmualized cost based on Note: Annualized cost based on
a 20 year operating life a 20 year operating life
assuming a 7% inferest rate  See assuming a 7% interest rate  See
reference if you wish to add reference if you wish to add

costs for aeration. freeboard, site
access controls, groundwater

costs for aeration. freeboard. site
access controls. groundwater

and surface water monitoring, and surface water monitoring,
annual dredging. final cover, or anmual dredging. final cover. or
leachate collection system leachate collection system

vz
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Sources of Cost/ . Yearof | Update Updated
Type of Cost Item Beicug Dt Format of Cost Data Data Factor Cost (20008)
F. Other Treatment / Storage / Containment
2 3 Hazardous (Subtitle C) Memo: Hazardous Waste without aeration: 1995 1138 without aeration:
Treatment Identification Rule for Process 32,000 kgaliyr: $5 33/kgal 32.000 kgalfyr: $6 07/kgal
Wastes: Waste Management 160.000 kgal/yr: $1 41/kgal 160.000 kgal/yr: $1 60/kgal
Cost Data (Sept 27. 1996) 320,000 kgal/'yr- $0 90/kgal 320,000 kgal/yr: $1 02/kgal
800,000 kgalyr: $0 58/kgal 800.000 kgaliyr: $0 66/kgal
1,600,000 kgal/yr: $0 49/kgal 1.600.000 kgalfyr: $0 56/kgal
2,400,000 kgal/yr: $0 46/kgal 2.400.000 kgalfyr: $0 52kgal
with aeration: with aeration:
32,000 kgaliyr: $5 66/kgal 32.000 kgal/yr: $6 44/kgal
160,000 kgaliyr: $1 49/kgal 160.000 kgal/yr: $1 70/kgal
320,000 kgalyr- $0 97/kgal 320.000 kgal'yr: $1 10/kgal
800,000 kgalyr: $0 62/kgal 800,000 kgal/yr: $0 71/kgal
1.600.000 kgal/yr: $0 53/kgal 1.600.000 kgal/yr: $0 60/kgal
2.400.000 kgal/yr: $0 50/kgal 2.400.000 kgal'yr: $0 57/kgal
Costs include capital and O&M Costs include capital and O&M
costs as well as closure and costs as well as closure and

post-closure costs as
appropriate Costs include
annual dredging Annualized

post-closure costs as
appropriate  Costs include
anmual dredging Anmalized

cost based on a 20 year cost based on a 20 year
operating life assuming a 7% operating life assuming a 7%
interest rate interest rate

26
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Sources of Cost/ Yearof | Update Updated
SR cut i Pricing Data ot Cost Dok Data | Factor Cost (20008)
F. Other Treatment / Storage / Containment
3. Waste Pile
3 1 Non-Hazardous Waste Memo: Hazardous Waste Unlined: 1995 1138 Unlined:
(Subtitle D) Identification Rule for Process 1.000 tons/yr: $30 35/ton 1,000 tons/yr: $34 54/ton
Wastes: Waste Management 5,000 tons/yr: $9 16/ton 5,000 tons/yr- $10 42/ton
Cost Data (Sept 27. 1996) 10,000 tons/yr: $5 47/ton 10,000 tons/yr: $6 22/ton

25.000 tons/yr: $2 77/ton
50.000 tons/yr: $1 65/ton

Note: Anmualized cost based on
a 20 year operating life
assuming a 7% inferest rate  See
reference if you wish to add
costs for monitoring. site access
controls, run-on/rmn-off
confrols, final cover. or dust
suppression

25,000 tons/yr: $3 15/ton
50.000 tons/yr: $1 88/ton

Note: Annualized cost based on
a 20 year operating life
assuming a 7% interest rate See
reference if you wish to add
costs for monitoring, site access
controls, mn-on/run-off
controls, final cover, or dust
suppression
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Sources of Cost/ . Yearof | Update Updated
Tt et Pricing Data FASTRe O Dact Bty Data | Factor Cost (20008)
F. Other Treatment / Storage / Containment
3 2 Hazardous Waste Memo: Costs for Subtitle D $15 to $82/ton. 1992 1238 $19 to $102/ton
(Subtitle C) and C Management Units
(Sept 29, 1995) Costs include site preparation. Costs include site preparation,
run-on and run-off controls, run-on and run-off controls.
groundwater monitoring wells, a groundwater monitoring wells. a
containment system. and other containment system. and other
RCRA related costs and fees RCRA related costs and fees
Amnualized cost based on a 20 Annualized cost based on a 20
year operating life assuming a year operating life assuming a
7% interest rate 7% interest rate
Memo: Hazardous Waste 1.000 tons/yr: $221 45/ton 1905 1138 1,000 tons/yr- $252 01/ton
Identification Rule for Process 5.000 tons/yr: $93 91/ton 5.000 tons/yr: $106 87/ton
Wastes: Waste Management 10,000 tons/yr: $64 91/ton 10,000 tons/yr: $73 87/ton
Cost Data (Sept 27. 1996) 25.000 tons/yr: $39 83/ton 25,000 tons/yr: $45 33/ton
50.000 tons/yr: $27 53/ton 50.000 tons/yr: $27 53/ton
Note: Anmualized cost based on Note: Annualized cost based on
a 20 year operating life a 20 year operating life
assuming a 7% interest rate assuming a 7% interest rate
Includes RCRA pad. Includes RCRA pad.
containment. and closure containment, and closure
requirements requirements
28
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Sources of Cost/ Yearof | Update Updated
Tt Gt Pricing Data Format ol Cost T Data | Factor Cost (20008)
F. Other Treatment / Storage / Containment
4. Aboveground Storage Tank (AST)
41 7-Day Storage Tank Regulatory Impact Analyses: Annual Cost= 1995 1138 Annual Cost=
Phase IV Land Disposal 4*10°Q*+0 1175Q+3.679 5 4 6*10°Q% +0 1337Q+4,187 3
Restrictions to Newly
Identified Mineral Processing Q = Quantity of material Q = Quantity of material
Wastes (April 15. 1997) presented for treatment in metric presented for treatment in metric
tons per year One metric ton tons per year One metric ton
equals 1 1023 short tons equals 1 1023 short tons
(english) (english)
Anmualized cost based on a 20 Anmualized cost based on a 20
year operating life assuming a year operating life assuming a
7% interest rate 7% interest rate
42 Concrete Pad Secondary Evaluate the Econontics of Capital Cost = 30 054x>%3* 1993 1216 | Capital Cost=36 55x*%3
Containment Secondary Containment, x = Capacity of tank in gallons x = Capacity of tank in gallons
Progress (Sept 1993)
43 Earth Diking with Evaluate the Economics of Capital Cost = 0 8287x" %% 1903 1216 | Capital Cost=101x"6%
Synthetic Lining Secondary Secondary Confainment, x = Capacity of tank in gallons x = Capacity of fank in gallons
Containment Chemical Engineering
Progress (Sept 1993)
4 4 Silo Cost Functions for Alternative Capital Cost =0 0811x + 1996 1105 Capital Cost =0 0896x +
CKD Control Techmologies 39507 43755
Draft July 1996 Report says do X = tons/yr X = tons/yr
not cite or quote
4 5 Chute for Silo/Hopper Cost Functions for Altemative Capital Cost =0 3648x + 85 381 1996 1105 Capital Cost =0 4031x + 94 346
CKD Control Technologies X = tons/yT of cement kiln dust x = tons/yr of cement kiln dust
Draft July 1996 Report says do (CKD) (CKD)
not cite or quote
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Sources of Cost/ Yearof | Update Updated
Type of Cost Item Prichig Tt Format of Cost Data Data Factas Cost (20008)
F. Other Treatment / Storage / Containment
5. Underground Storage Tank (UST)
51 Single-Wall UST RACER 1999 Capital Cost= 1999 1025 Capital Cost =
2 5*(gallon capacity) + 23,990 2 6%(gallon capacity) + 24.590
O&M Cost: O&M Cost:
GallonCapacity ~ Cost Gallon Capacity ~ Cost
<=12.000 $342/year <=12.000 $351/year
12.001 to 29.999 $564/year 12.001t0 29999  $578/year
== 30,000 $666/year ==30.000 $683/year
52 Double-Wall UST RACER 1999 Capital Cost= 1999 1025 Capital Cost =
2 9*(gallon capacity) +27.161 3 0*(gallon capacity) - 27,840
O&M Cost: O&M Cost:
Gallon Capgaity Cost Gallon Capgcjtv.~ Cost
==12.000 $342/year <=12,000 $351/year
12,001 to 29.999 $564/year 12,001 to 29.999 $578/year
==30,000 $666/year ==30.000 $683/year
53 Concrete Vault Evaluate the Economics of Capital Cost =269 74x" 4% 1003 1216 | Capital Cost =328 00x741%
Secondary Containment Secondary Confainment, x = Capaaty of tank in gallons x = Capacity of fank in gallons
Chesmical Enginee
Progress (Sept 1993)
54 Concrete Vault with Evaluate the Economics of Capital Cost =321 03x™4% 1093 1216 | Capital Cost =301 47x04%
Polymer or Resin Based Secondary Containment, x = Capacity of tank in gallons x = Capacity of tank in gallons
Sealer Secondary Chemical Engineening
Containment Progress (Sept 1993)
55 Steel Box Secondary Evaluate the Economics of Capital Cost =06 081x™4% 1093 1216 | Capital Cost = 116 835x"%*
Containment Secondary Containment, x = Capacity of tank in gallons x = Capacity of tank in gallons
Progress (Sept 1993)
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Sources of Cost/ Yearof | Update Updated
Type of Cost Item By Dt Format of Cost Data Data Factar Cost (20005)
F. Other Treatment / Storage / Containment
56 Synthetic Liner Evaluate the Economics of Capital Cost = 12 066x"** 1903 1216 | Capital Cost =14 67274
Secondary Containment Secondary Containment, x = Capacity of tank in gallons x = Capacity of tank in gallons
Progress (Sept 1993)
6. Containers
61 55-Gallon Drum RACER 1999 $103 per 55-gallon drum 1999 1025 $106 per 55-gallon drum
62 40-cy Roll-Off RACER 1999 Purchase: 1999 1025 Purchase:
Container $6.472 per 20 cy roll-off bin $6,634 per 20 cy roll-off bin
Rental: Rental:
$2 per day + $435 delivery $2 per day + $446 delivery
charge charge
63 Storage and Handling RACER 1999 Capital Cost = 0 06%(area in 1999 1025 Capital Cost =0 06%(area in
Building square feet)’ + 46 2*(area in square feet)’ +47 36*(area in
square feet) +4.995 square feet) + 5.120
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Sources of Cost/ Yearof | Update Updated
Type of Cost Item Pricing Data Format of Cost Data Data Pt Cost (20008)
G. Aqueous Waste Treatment
1 Equalization Tank RACER 1999 In addition. Tank: 1999 1025 Tank:
the third edition of Cost= -2x107Q*+ 0 77Q Cost=-2x107 Q*+ 0 79Q
Wastewater Engineening; +51,953 +53.252
Treatment. Disposal. and Tank With Mixing: Tank With Mixing:
Reuse provided general Cost= -2x107Q*+0 82Q Cost= -2x107Q*+0 84Q
information on the standard +52.393 +53,703
design of equalization tanks 7 A
Cost=-6x10" Q" + 0 06Q Cost=-6x10" Q*+ 0 06Q
+440 +451
Q =tank capacity in gallons Q =tank capacity in gallons
2 Oil/'Water Separation RACER 1999 Capital: 1999 1025 Capital:
Cost=110Q + 19,880 Cost=113Q +20.377
O&M: O&M:
Cost=75Q - 0 06Q° + Cost=77Q - 0 06Q* +
11.767 12,061
Q =Flow rate in gpm Q =Flow rate in gpm
3 Gravity Separation Regulatory Impact Fixed O&M Costs: 1995+ 1138 Fixed O&M Costs:
Assessment for Proposed Soils/Studges ($/ton) Soils/Studges ($/ton)
Hazardous Waste Combustion $27-$207 $31-8236
MACT Standards Draft,
November 13, 1995 Estimated Capital Equipment Estimated Capital Equipment
Life - ~15 years Life - ~15 years
4 Neutralization RACER 1999 Capital: 1999 1025 Capital:
Cost=1,034Q +35.315 Cost=1,060Q +36.138
Anmual O&M for Acidic Waste Anmal O&M for Acidic Waste
Stream: Stream:
Cost=1,570Q - 2 34Q" Cost=1,609Q -2 40Q"
+10.437 +10.698
Annual O&M for Basic Waste Annual O&M for Basic Waste
Stream: Stream:
Cost = 855Q - 2Q* Cost=2876Q - 2Q°
+10,210 +10.465

Q = flow rate in gpm

Q =flow rate in gpm
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1 Sources of Cost/ Yearof | Update Updated
Tre ol ContTiem Pricing Data Fowmk 4% Gast Dunk Data | Factor Cost (20008)
G. Aqueous Waste Treatment
5 Precipitation RACER 1999 Capital: 1999 1025 Capital:
Cost=1,805Q + 135,522 Cost=1.850Q + 138,910
Annual O&M: Annual O&M:
Cost=1,586Q +20.212 Cost=1,626Q +20.717
Q = flow rate in gpm Q = flow rate in gpm
6 Air Stripping RACER 1999 and Handbook See appendix for cost table 1999 1025 See appendix for cost table
of Hazardous Waste Look up cost based on flow rate Look up cost based on flow rate
Treatment and Disposal 1989
7 Distillation Regulatory Impact Initial Capital Cost: $1.050,000 1005+ 1138 Initial Capital Cost: $1.194.900
Assessment for Proposed
Hazardous Waste Combustion Fixed O&M Costs: Fixed O&M Costs:
MACT Standards Draff. Soils/Studges ($/ton) Soils/Shidges ($/ton)
November 13, 1995 $70 - $380 980 - $432
Variable O&M Costs: Variable O&M Costs:
Liquids ($/1000 gal) Liguids ($/1000 gal)
$001 $0 01
Estimated Capital Equipment Estimated Capital Equipment
Life - ~10 years Life - ~10 years
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Sources of Cost/ Yearof | Update Updated
Type of Cost Item Pricing Dita Format of Cost Data Data Fibtos Cost (20008)
G. Aqueous Waste Treatment
& Ozonation Regulatory Impact Initial Capital Cost: 1995* 1138 Initial Capital Cost:
Assessment for Proposed $70.000 - $260.000 $79.660 - $205_880
Hazardous Waste Combustion Source: Alternative Source: Alternative
MACT Standards Draft, Technology Information Technology Information
November 13, 1995 Center Center
$130,000 - $160,000 $147.940 - $182.080
Source: Pollution Prevention Source: Pollution Prevention
October 1994 October 1994
Fixed O&M Costs: Fixed O&M Costs:
Soils/Sudges ($/ton) Soils/Studges ($/ton)
$30-$175 $34-9199
Liquids ($/1000 gal) Liquids ($/1000 gal)
$025-817 $028-$19
Liquids (converted to $/ton) Liquids (converted to $/ton)
$006-5408 $007-5464
Estimated Capital Equipment Estimated Capital Equipment
Life - ~10 years Life - ~10 years
0 Gramular Activated Carbon RACER 1999 Flow Rates < 20 gpm: 1999 1025 Flow Rates < 20 gpm:
Capital: $8.651 Capital: $8.867

Annual O&M: $5.041
Flow Rate > 20 and < 200 gpm
Capital =2,018Q +9.024
Annual O&M = 462Q -
0 799Q*- 190
Flow Rate > 200 gpm
Capital = 3,319Q"7"%
Annual O&M = 1,598Q +
25480
Q = flow rate in gpm

Annual O&M: $5.167

Flow Rate > 20 and < 200 gpm
Capital = 2,068Q + 9,250
Annual O&M = 474Q -
0819Q*- 195

Flow Rate > 200 gpm
Capital = 3,402Q"7®
Annual O&M = 1,638Q+
26,126

Q= flow rate in gpm
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100 gpm) = $61,625 (gpm)®+%*

Capital (500 ppm COD and 5 to
100 gpm) = $46.312 (gpm)’*1"

Capital (1,000 ppm COD and 5
to 50 gpm) = $61.204 (gpm)®**

Annual O&M (50 to 1,000 ppm
COD and 5 to 100 gpm) =
$5.380 (gpm)” 7™

. Sources of Cost/ Yearof | Update Updated
Type of Cost Item Pricing Data Format of Cost Data Tats Factar Cost (2000$)
G. Aqueous Waste Treatment
10 Biological Treatment RACER 1099 Capital (50 ppm COD and 5 to 1000 1025 | Capital (50 ppm COD and 5 to

100 gpm) = $63.166 (gpm)”

Capital (500 ppm COD and 5 to
100 gpm) = $47.470 (gpm)*'™

Capital (1,000 ppm COD and 5
to 50 gpm) = $62.826 (gpm)” 0%

Annual O&M (50 to 1.000 ppm
COD and 5 to 100 gpm) =

$5.524 (gpm)® "2

* Presumed year of cost data The source of cost data did not directly indicate the year the cost data is based upon In these cases. a year of data is assumed
from the date of the source document or references within the source document
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Sources of Cost/ 1 Yearof | Update Updated
Type of Cost Item bl Hala Format of Cost Data Data Facia Cost (20005)
H. Recycling
1. Metals Recycling
1 1 HTMR/Smelting U S EPA, Regulatory Impact $0 101b to $0 201b 1900 1025 S0 10/1b to $021/1b
(Copper, Nickel, Zinc, Analvsis of the Final Rule forg
Lead, Precious Metals) 180-Dav Accumulation Time
for F006 Wastewater Treatment
Shuges. prepared by DPRA
Incorporated. (November 1999)
1 2 Mercury Retorts U S EPA. Modification of the Fluorescent lamp retorting: 1997 1076 Fluorescent lamp retorting:
Harardous Waste Program: Transportation and Tipping Fee Transportation and Tipping Fee
= =$1 31/lamp =$1 41/lamp
Economic Assessment. (March Lamp Crushing = $78 67/ton Lamp Crushing = $84 65/ton
1999) Drmum Cost = $44 96/drum Drum Cost = $48 38/drum
HWIR 1995 Draft RIA HWIR retorting costs: 1995 1138 HWIR retorting costs:
<=4 700 tons: $856/ton <=4_700 tons: $974/ton
= 4,700 and <= 47 000 tons: = 4,700 and <= 47,000 tons:
$446/ton $508/ton
=47,000 tons: $194/ton =47 000 tons: $221/ton
2. Fuel Blending
21 Fuel Blending Cost and Economic Impact Subtitle D Fuel Blending = 1994 1175 Subtitle D Fuel Blending =
Analysis of Listing Hazardous $09 17/Mton $116 52/Mton
Wastes from the Organic Dye
and Pigment Industries (Nov
1994)
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Sources of Cost/ Yearof | Update Updated
Type of Cost Item Priciag Daka Format of Cost Data Data Fastes Cost (20008)

H. Recycling

3. Other Recycling/Recovery

31 Solvent Extraction RACER 1999 Sail 1999 1025 | Soil
Capital (5.000 to 13,300 cy/yr) Capital (5.000 to 13,300 cy/yr)
=$635.000 =$650,875
Capital (> 13.300 cy/yr) = Capital (= 13.300 cyiyr)=
$1,227.000 $1,257.675 :
O&M = 20,724 (cy/yn)** " O&M = 21242 (cyfyn)*¢
Closure = 1,212 8 (cy/yr)™ 45 Closure =1.243 1 (cy/yr)" 4
Shudee Shudee
Capital (5.000 to 13.300 cy/vr) Capital (5,000 to 13,300 cy/yr)
=$543.000 =$556,575
Capital (> 13.300 cy/yr)= Capital (> 13,300 cy/yr) =
$1,065.000 $1.,091,625
O&M = 20,887 (cy/fyr)*56% O&M = 21 409 (cy/yr)>-58
Closure = 1,212 8 (cy/yr)*#** Closure =1.243 1 (cy/yr)™#*
Ligquid Liquid
Capital (1,000,000 to 2,700,000 Capital (1,000,000 to 2.700,000
galiyr) = $543.000 galiyr) = $556,575
Capital (> 2.700,000 galiyr) = Capital (> 2,700,000 gal/yr) =
$1.065.000 $1,001,625
O&M =1,119 7 (galiyr)*5* O&M = 1,147 7 (gal/yr)* >
Closure = 103 53 (galiyr)* ¥ Closure = 106 12 (gal/yr)"47®
To convert from gallons to To convert from gallons to
cubic yards. divide by 202 (e g, cubic yards. divide by 202 (e g,
2.700.000 gal/yr = 13,300 cy) 2,700,000 galiyr = 13.300 cy)

32 Catalyst Cost and Economic Impact $725/metric ton 1992 1238 | $898/metric ton

Reclamation/Regeneration Analysis of Listing Hazardous

Wastes from the Petroleum
Refining Industry (Sept 1995)
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Sonrces of Cost/ Yearof | Update Updated
FopeaCantTom Pricing Data Facusicar Cos T Data Factor Cost (20008)
H. Recycling
33 Use as an Ingredient in Cost and Economic Impact $50/Mton 1992 1238 | $62/Mton
Products (e g . Asphalt. Analysis of Listing Hazardous
Bnck and Cement) Placed Wastes from the Petroleum
onLand Refining Industry (Sept 1995)
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Type of Cost Item S‘;ﬂ:ﬁgo;g;m Format of Cost Data \:)a:t:f ll;?:_::: C:;:M(‘; (tiéO?]S)
1. Waste Transportation
1 Dump Truck Hazardous Environmental Cost Handling $650 00 minimmum transport 1999 1025 $666 25 minimum fransport
Waste Transportation Options and Solutions charge charge
(ECHOS). Environmenial $2 32/mi , 200-299 mi $2 38/mi . 200-299 mi
Remediation Cost Data-Unit $1 97/mi , 300-399 mi $2 02/mi . 300-399 mi
Price. 5 Annual Edition. $1 84/mi , 400-499 mi $1 88/mi . 400-499 mi
published by R S Means, $1 76/mi , 500-599 mi $1 80/mi . 500-599 mi
1999, Assembly #33 19 0209 $1 74/mi , 600-699 mi $1 78/mi . 600-699 mi
through 0217 $1 70/mi , 700-799 mi $1 74/mi . 700-799 mi
$1 68/mi , 800-899 mi $1 72/mi . 800-899 mi
$1 67/mi , 900-999 mi $1 71/mi . 900-999 mi
$1 65/mi , 1.000+ mi $1 69/mi . 1,000+ mi
2 Van Trailer Hazardous Environmental Cost Handling $683 33 minimum transport 1999 1025 $700 41 minimum transport
Waste Transportation Options and Solutions charge charge
(ECHOS). Environmental $2 41/mi , 200-299 mi $2 47/mi . 200-299 mi
Remediation Cost Data-Unit $2 31/mi , 300-399 mi $2 37/mi . 300-399 mi
Price. 5™ Annual Edition. $2 11/mi , 400499 mi $2 16/mi . 400-499 mi
published by RS Means, $2 01/mi , 500-599 mi $2 06/mi . 500-599 mi
1999, Assembly #33 19 0229 $1 98/mi , 600-699 mi $2 03/mi . 600-699 mi
through 0240 $1 91/mi , 700-799 mi $1 96/mi . 700-799 mi
$1 89/mi , 800-999 mi $1 94/mi . 800-999 mi
$1 87/mi , 1.000+ mi $192/mi . 1,000+ mi
3 Tanker Trailer Hazardous Environmental Cost Handling $750 00 minimum transport 1999 1025 $769 00 minimum transport
Waste Transportation Options and Solutions

(ECHOS). Environmental

Price. 5% Annual Edition.
published by R S Means,
1999, Assembly #33 19 0253
through 0262

charge

$2 48/mi , 200-299 mi
$2 45/mi , 300-399 mi
$2 40/mi , 400-499 mi
$2 35/mi , 500-599 mi
$2 33/mi , 600-699 mi
$2 29/mi , 700-799 mi
$2 27/mi , 800-899 mi
$2 26/mi , 900-999 mi
$2 24/mi , 1.000+ mi

charge

$2 54/mi . 200-299 mi
$2 51/mi . 300-399 mi
$2 46/mi , 400499 mi
$2 41/mi _ 500-599 mi
$2 30/mi , 600-699 mi
$2 35/mi . 700-799 mi
$2 33/mi . 800-899 mi
$2 32/mi . 900-099 mi
$2 30/mi . 1,000+ mi
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Type of Cost Item Snpu:;sgolf)f:;w Format of Cost Data ‘:)a:t:f ';_.I:_‘: D': C:;:H(‘; ;3:5)
1. Waste Transportation
4 Other Costs Associated Environmental Cost Handling Dump Tuck Loading - 1999 1025 Dump Tuck Loading
with Truck Transportation of Options and Solutions $2 14/cy and $99 31/r $2 19/cy and
Wastes (ECHOS). Environmental rental of 4 cy wheel $101 79/hr rental of 4
Remediation Cost Data-Unit loader; cy wheel loader;
Pnce. 5% Anmual Edition, Dump Truck Unloadmg: Dump Truck Unloading:
published by R S Means, $2 14/cy: $2 19/cy:
1999 Tank Truck Loading: Tank Truck Loading:
$200 44 per 5.000 $297 70 per 5.000
gallon load gallon load
Tank Truck Unloading: Tank Truck Unloading:
$290 44 per 5.000 $207 70 per 5.000
gallon unloaded gallon unloaded
Van Trailer Loading: Van Trailer Loading:
$2 95/drum loaded $3 02/drum loaded
Van Trailer Unloading: Van Trailer Unloading:
$2 95/drum unloaded $3 02/drum unloaded
Manifest Completion/Filing: Manifest Completion/Filing:
$40/stop for truck $41/stop for truck
driver and generator driver and generator
administrator; administrator;
Manifest Discrepancies: Manifest Discrepancies:
$50 per manifest $51 per manifest
discrepancy; discrepancy;
Demurrage (Truck Waiting Idle Denmurage (Truck Waiting Idle
for loading/unloading) Costs: for loading/unloading) Costs:
$62 50 to $63 33/hour $64 06 to $64 91/hour
$591 G7/ovemight $606 46/ovemight
$700 max /24-hour $718 max /24-hour
period period
Charpes for Additional Stops: Charges for Additional Stops:
$58 33/stop (<=3 $59 79/stop (<=3
stops) stops)
$50/stop (= 3 stops) $51/stop (= 3 stops)
Truck Washout/Decontam : Truck Washout/Decontam :
$150/washout $154/washout
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! Sources of Cost/ Year of Update Updated
Type of Cost Item Pricing Data Format of Cost Data Data Eachic Cost (2000%)
L. Waste Transportation
5 Tarp Cover for Truck Technical Background Capital Costs =0 189 * (MT/yr) 1995 1138 Capital Costs =0 215 * (MT/yr)
Document: Compliance Cost / (specific gravity of waste I (specific gravity of waste
Estimates for the Proposed hauled) hauled)
Land Management Annual O&M = 0 155 * (MT/yr) Annual O&M =0 176 * (MT/yr)
Regulation of Cement Kiln / (specific gravity of waste / (specific gravity of waste
Dust, April 10, 1998 hauled) hauled)
6 Barge Cost and Economic Impact $300/metric ton 1992 1238 $371/metric ton
Analysis of Listing Hazardous
Wastes from the Petrolenm
Refining Industry (Sept
1995)
7 Rail Environmental Cost Handling Rail Boxcar Transport= 1999 1025 Rail Boxcar Transport =
Options and Solutions $3 00 per CWT $3 08 per CWT
(ECHOS), Environmental Rail Tanker Transport = Rail Tanker Transport=
Remediation Cost Data-Unit $4 00 per CWT $4 10 per CWT
Price. 5® Annual Edition, Rail Gondola Transport = Rail Gondola Transport =
published by R S Means, $5 00 per CWT $513 per CWT
1999 Rail Flatbed Transport = Rail Flatbed Transport =
$6 00 per CWT $6 15 per CWT
CWT = 100 Ibs CWT = 100 Ibs
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Sources of Cost/ Yearof | Update Updated
Type of Cost Item Pk Dirks Format of Cost Data Data Faitar Cost (20008)
J. Miscellaneous Costs
1 Application of Water to Technical Background Anmual O&M = $52,540/yr 1995 1138 | Annual O&M=$59.791/yr
Unpaved Roads for Dust Document: Compliance Cost
Control Estimates for the Proposed Land assumes 300 days/yr and 10 assumes 300 days/yr and 10
Management Regulation of miles of road sprayed per day miles of road sprayed per day
Cement Kiln Dust, April 10,
1908
2 Watering Truck with Technical Background Capital Cost = $101.000 1995 1138 Capital Cost=5$114.938
Auxiliaries Document: Compliance Cost
Estimates for the Proposed Land
Management Regulation of
Cement Kiln Dust, April 10,
1998
3 Water Supply Technical Background $2 per 1.000 gallons = 1995 1138 | $230per 1,000 gallons=
Document: Compliance Cost $0 02/gal $0 023/gal
Estimates for the Proposed Land
Management Regulation of
Cement Kiln Dust. April 10,
1008
4 Site Security ECHOS 19929 $10 98/hr 1999 1025 $11 25mr
5 Fencing RACER 1999 Fencing: $30 05/LF 1999 1025 | Fencing: $30 70/LF
Signage: $4 28/LF Signage: $4 39/LF
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Sources of Cost/ Yearof | Update Updated

Type of Cost Item Pty et Format of Cost Data Data Factor Cost (20008)
J. Miscellaneouns Costs
6 Land Technical Background $1,000/acre 1995 1138 $1.138/acre
Document: Compliance Cost
Estimates for the Proposed Land
Management Regulation of
Cement Kiln Dust, April 10,
1998
Regulatory Impact Analysis for $2.500/acre $2.845/acre
Application of Phase IV Land
Disposal Restrictions to Newly
Identified Mineral Wastes, April
15, 1997 [source of the cost is
from the CKD Monofill Model
Cost Documentation. 1995]
7 Clearing Land RACER 1999 $4.152/acre 1990 1025 $4.256/acre
8 Oxygen and Carbon Estimating Costs for the Capital Costs: 1997 1076 Capital Costs:
Monoxide Monitoring Economic Benefits of RCRA Lower Bound - $51.286 Lower Bound - $55.184
System Noncompliance (Sept 1997) Upper Bound - $60,140 Upper Bound - $64.711
Annual O&M: Annual O&M:
Clean Systems - $29.936 Clean Systems - $32.211
Dirty Systems - $36.488 Dirty Systems - $39.261
L5
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Sources of Cost/ . Yearof | Update Updated
Tpeel Conim Pricing Data oo Data Factor Cost (20008)
K. Site Investigation
1 RCRA Facility RACER 1999 small = $208.000 1999 1025 small = $305,450
Investigation moderate = $542,000 moderate = $555,550
large = $954.000 large =$977.850
very large = $1.955,000 very large = $2,003.875
2 Corrective Measures Study RACER 1999 limited = $94.000 1999 1025 | limited =$96.350
moderate = $132,000 moderate = $135,300
complex = $390,000 complex = $399.750
very complex = $691.000 very complex = $708,275
3 Hydrogeologic Study RACER 1999 small = $134.000 1999 1025 small = $137.350
moderate = $242,000 moderate = $248,050
large = $462,000 large = $473.550
very large = $1,032.000 very large = $1.057.800
4 Groundwater Monitoring RACER 1999 Capital Cost =118 * (depth of 1999 1025 Capital Cost=121 * (depth of
Well Installation well in feet) + 1.040 well in feet) = 1.066
5 Groundwater Monitoring RACER 1999 Sampling only (no analytical): 1999 1025 Sampling only (no analytical):
Cost= 14D + 260 Cost=14D + 267
Sampling and analytical for Sampling and analytical for
VOCs: VOCs:

Cost=12D + 838
SVOCs:

Cost=13D+1.140
Fuels:

Cost=13D+1.180
Metals:

Cost=12D+973
D = depth of sample in feet
costs are per sample

Cost=12D + 859
SVOCs:

Cost=13D+1.169
Fuels:

Cost=13D+1.210
Metals:

Cost=1 2D + 997
D = depth of sample in feet
costs are per sample
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Sources of Cost/ [ Yearof | Update Updated
Typeoi Cest Ltent Pricing Data Faesuat CracTiom Data Factor Cost (20008)
K. Site Investigation
6 Surface Water Monitoring RACER 1999 Sampling only (no analytical): 1999 1025 Sampling only (no analytical):
Cost = $100/per sample Cost=$103/per sample
Sampling and analytical for Sampling and analytical for
VOCs: VOCs:

Cost = $671/per sample
SVOCs:

Cost = $1,022/per sample
Fuels:

Cost=$1,022/per sample
Metals:

Cost = $815/per sample

Cost= $688/per sample
SVOCs:

Cost = $1,048/per sample
Fuels:

Cost = $1,048/per sample
Metals:

Cost = $835/per sample
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Sources of Cost/ Yearof | Update Updated
Type of Cost Item Prichi Dt Format of Cost Data Data Fadie: Cost (20008)
L. Corrective Action
1. Cap
11 Soil and Vegetative Cap RACER 1999 Capital = 1999 1025 Capital =
119.843*(area in acres)}+17.196 122.839%(area in acres)+17.626
General O&M= General O&M=
1.492*(area in acres) + 1,167 1,529*(area in acres) + 1,196
Miscellaneous O&M = Miscellaneous O&M =
2.615%(area in acres) + 390 2,680*(area in acres) + 400
12 Composite Cap for Non- RACER 1999 Capital = 1999 1025 Capital =
Hazardous Waste 314,707*(area in acres)+11,621 322 575*%(area in acres)+11.912
(Subtitle D)
General O&M = General O&M =
1.089*(area in acres) + 2360 1.116*(area in acres) +2.419
Miscellaneous O&M = Miscellaneous O&M =
6,583*(area in acres) + 764 6.748*(area in acres) + 783
13 Composite Cap for RACER 1999 Capital = 1900 1025 Capital =
Hazardous Waste 373.251%(area in acres)+10.844 382.582%(area in acres)+11.115
(Subtitle C)
General O&M = General O&M =
1.498*(area in acres) + 844 1,535*(area in acres) + 865
Miscellaneous O&M = Miscellaneous O&M =
7.793*(area in acres) + 870 7.988%(area in acres) + 802
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Type of Cost Item

Sources of Cost/
Pricing Data

Format of Cost Data

Year of
Data

Update

Factor

Updated
Cost (20008)

L. Corrective Action

2. Soil/Waste Removal

2 1 Excavation

Memo: Costs of the Phase IV
LDRs on MGP Wastes, January
1008

$15/ton

1998*

1050

$16/ton

22 Backfill

RACER 1999

$971/cy

1999

$995/cy

3. Soil/Waste Treafment

3 1 In-Sifu Stabilization

Memorandum to Paul Borst,
EPA/OSW from Kevin Guiney,
ICF Incorporated (JTan 28.
1998), regarding Costs of the
Phase IV Land Disposal
Restrictions on Manufactured
Gas Plant Wastes The
reference for the in-situ
stabilization cost presented in
this memorandum is the
EPA/OSW document entitled
Application of the Phase IV
Land Disposal Restrictions to
Contaminated Media: Costs,
Cost Savings, and Economic
Impacts (Jan 28, 1998)

$54/ton

1997

1076

$58/ton

3 2 Soil Vapor Extraction

RACER 1999

See Appendix for cost lookup
table as a function of area, depth
and soil type

1999

1025

See Appendix for cost lookup
table as a function of area, depth
and soil type

3 3 In-Situ Bioremediation

Memorandum to Paul Borst,
EPA/OSW from Kevin Guiney,
ICF Incorporated (JTan 28.
1998), regarding Costs of the
Phase IV Land Disposal
Restrictions on Manufactured
Gas Plant Wastes

$67/ton

1998*

1050

$70/ton
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Sources of Cost/ Yearof | T Updated
Type of Cost Item Beichig Tt Format of Cost Data Data rl:g::: Cosr (20008)
L. Corrective Action
3 4 Ex-Situ Bioremediation Memorandum to Paul Borst, Landfarming = $41/ton 1995* 1138 Landfarming = $47/ton
EPA/OSW from Kevin Guiney,
ICF Incorporated (Jan 28, Solid Phase Bioremediation = Solid Phase Bioremediation =
1998), regarding Costs of the $76/ton $86/ton
Phase IV Land Disposal
Restrictions on Manufactured Shurry Phase Bioremediation = Shurry Phase Bioremediation =
Gas Plant Wastes The $70-$190/ton $80-$216/ton
reference for the ex-situ
bioremediation cost presented
in this memorandum is EPRI's
Guide to Site Restoration
Strategies — Volume IV: Site
Restoration. Revision 1.
October 1995
3 5 Soil Washing RACER 1999 Cost (25 tons/hour) = 1999 1025 Cost (25 tons/hour) =
78 (LCY) + 541,296 80 (LCY) + 554.828
Cost (50 tons/hour) = Cost (50 tons/hour) =
55 (LCY) + 598.863 56 (LCY) + 613.835
Cost (100 tons/hour) = Cost (100 tons/hour) =
41 (LCY) + 693.330 42 (LCY) + 710,663

LCY =Loose cubic yards

Note: Costs do not include

LCY =Loose cubic yards

Note: Costs do not include

treatment or disposal of treatment or disposal of
S ining f
48

CX01 Page 48 of 121




Sources of Cost/ Yearof | Update Updated
Type of Cost Item Prichia Thei Format of Cost Data Data Factar Cost (20005)
L. Corrective Action
4. Groundwater Removal/Containment
41 Groundwater Extraction RACER 1999 Depth to Groundwater 20 feet: 1999 1025 Depth to Groundwater 20 feet:
Wells
Capital Cost (per well) = Capital Cost (per well) =
010 Q*+23Q+11.970 010 Q* +24Q + 12269
O&M (per well) = O&M (per well)=
12Q+3.815 12Q+3.910
Depth to Groundwater 100 feet: Depth to Groundwater 100 feet:
Capital Cost (per well) = Capital Cost (per well) =
81Q +21.063 83Q+21.590
O&M (per well)= O&M (per well)=
30Q + 3,998 31Q+4.098
Q = gallons per minute Q = gallons per minute
42 French Drain RACER 1999 Capital Cost =111 L + 56.947 1999 1025 Capital Cost =114 L + 58,371

O&M Cost =6L +2.671

L = Length of Drain in Feet

O&M Cost =6L+2.738

L = Length of Drain in Feet
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O&M = 1,500 (L/100)

L =Length of Wall in Feet

" Sources of Cost/ Yearof | Update Updated
Type of Cost Item Pricing Data Format of Cost Data Data Factar Cost (2000$)
L. Corrective Action

43 Shury Wall RACER 1999 Capital for 20 feet deep wall= 1999 1025 Capital for 20 feet deep wall =

147L+11.451 151L+11.737
Capital for 50 feet deep wall = Capital for 50 feet deep wall =

316 L +30.493 324L+31.255
Capital for 80 feet deep wall = Capital for 80 feet deep wall =

587 L +30,011 602 L +30.761

O&M = 1,538 (L/100)

L=Length of Wall in Feet

* Presumed year of cost data The source of cost data did not directly indicate the year the cost data is based upon In these cases. a year of data is assumed
from the date of the source document or references within the source document
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Sources of Cost/ Yearof | T Updated
Type of Cost Item Briciug Dat Format of Cost Data Data l-’l:g:: Cos:' (20008)
M. Labor Wage Rates
1 Unskilled Labor RACER 1999 and the U S Racer no nmltiplier: $21 50/hr 1999 1025 Racer no multiplier: $22 04/hr
Department of Labor Statistics Racer with multiplier: $37 98/hr Racer with multiplier: $38 93/hr
“National Compensation Bureau no multiplier: $11 28/hr Burean no nmltiplier- $11 56/hr
Survey: Occupational Wages Bureau with nmltiplier: Bureau with mmultiplier:
in the United States. 1997 " $19 97/hr $2047/hr
2 Operator RACER 1999 and the U S Racer no multiplier: $21 60/hr 1999 1025 Racer no multiplier: $22 14/hr
Department of Labor Statistics Racer with nltiplier: $38 15/hr Racer with multiplier: $39 10/hr
“National Compensation Bureau no nmitiplier: $15 70/hr Bureau no multiplier: $16 09/hr
Survey: Occupational Wages Bureau with multiplier: Bureau with multiplier:
in the United States, 1997 " $27 78/hr $28 47/hr
3 Technician RACER 1999 and the U S Racer no nultiplier: $14 43/hr 1909 1025 Racer no multiplier: $14 79/hr
Department of Labor Statistics Racer with multiplier: $46 85/hr Racer with multiplier: $48 02/hr
“National Compensation Bureau no multiplier: $19 03/hr Bureau no multiplier: $19 51/hr
Survey: Occupational Wages Bureau with multiplier: Bureau with mwltiplier:
in the United States. 1997 " $60 89/hr $62 41/hr
4 Professional (e g, RACER 1999 and the U S Racer no nmitiplier: $32 35/hr 1999 1025 Racer no multiplier: $33 16/hr
Engineer. Hydrogeologist) Department of Labor Statistics Racer with multiplier: Racer with multiplier:
“National Compensation $105 03/hr $107 66/hr
Survey: Occupational Wages Bureau no nmltiplier: $27 52/hr Bureau no nmitiplier: $28 21/hr
in the United States, 1997 " Bureau with nultiplier: Bureau with multiplier:
$88 05/hr $90 25/hr
5 Manager RACER 1999 and the U S Racer no multiplier: $24 38/hr 1999 1025 | Racer no multiplier: $24 99/hr
Department of Labor Statistics Racer with multiplier: $79 18/hr Racer with multiplier $81 16/hr
“National Compensation Bureau no nmitiplier: $34 67/hr Bureau no multiplier: $35 54/hr
Survey: Occupational Wages Bureau with multiplier: Bureau with multiplier:
in the United States. 1997 " $110 95/hr $113 72/hr
6 Clerical RACER 1999 and the U S Racer no nuitiplier: $12 45/hr 1999 1025 Racer no multiplier: $12 76/hr
Department of Labor Statistics Racer with nmlitiplier: $40 40/hr Racer with multiplier: $41 41/hr
“National Compensation Bureau no muitiplier: $13 57/hr Bureau no nultiplier: $13 91/hr
Survey: Occupational Wages Bureau with multiplier: Bureau with multiplier:
in the United States. 1997 " $43 44/hr $44 53/
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Sources of Cost/ Yearof | Update Updated
TG Cnd i Pricing Data FarRea Data | Factor Cost (20005)

M. Labor Wage Rates

7 Attomey The US Department of Labor Bureau no multiplier: $36 41/hr 1999 1025 | Bureauno multiplier- $37 32/hr
Statistics “National Bureau with nmltiplier: Bureau with nmitiplier:
Compensation Survey: $116 53/br $119 44/hr
Occupational Wages in the
United States, 1997"
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Sources of Cost/ Year of Update Updated
Type of Cost Item Pricing Data Format of Cost Data Data Factor Cost (20008)

N. Analytical (Waste Chemical Constituent Sampling & Analysis)

1 Sampling Cost RACER 1999 and DPRA $41/sample 1999 1025 $42/sample
Environmental estimate

2 Prority 17 Metals Nine sources including RACER $170 63/sample 2000 1000 $170 63/sample
1999 and vendor quotes (see (excluding mariups) (exchiding markups)
appendix)

3 RCRA Metals Nine sources including RACER $89 00/sample 2000 1000 $89 00/sample
1999 and vendor quotes (see (excluding markups) (excluding markups)
appendix)

4 EP Toxicity Metals Nine sources including RACER $194 00/sample 2000 1000 $194 00/sample
1999 and vendor quotes (see (exchuding markups) (excluding markups)
appendix)

5 Pesticides/PCBs Nine sources including RACER. $175 90/sample 2000 1000 $175 90/sample
1999 and vendor quotes (see (excluding markups) (excluding markups)
appendix)

6 Volatile Organics Nine sources including RACER. $97 50/sample 2000 1000 $97 50/sample
1999 and vendor quotes (see (exchuding mariups) (excluding markups)
appendix)

7 BTEX/MTBE Nine sources including RACER $59 58/sample 2000 1000 $59 58/sample
1999 and vendor quotes (see (excluding markups) (exchuding markups)
appendix)

8 BTEX/MTBE (GC/MS) Nine sources including RACER $64 00/sample 2000 1000 $64 00/sample
1999 and vendor quotes (see (excluding markaps) (excluding markups)
appendix)

9 Chlorinated Hydrocarbons Nine sources including RACER $198 33/sample 2000 1000 $198 33/sample
1999 and vendor quotes (see (excluding mariaps) (exchuding markups)
appendix)

10 Non-Halogenated Volatile Nine sources including RACER $110 00/sample 2000 1000 $110 00/sample

Organics 1999 and vendor quotes (see (exchuding markups) (excluding markups)
appendix)
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Sources of Cost/ Year of Update Updated
Type of Cost Item Pricing Data Format of Cost Data Data Factor Cost (20008)

N. Analytical (Waste Chemical Constituent Sampling & Analysis)

11 PAHs Nine sources including RACER $105 30/sample 2000 1000 $105 30/sample
1999 and vendor quotes (see (excluding markups) (excluding markups)
appendix)

12 Base Neutral & Acid Nine sources including RACER $317 10/sample 2000 1000 $317 10/sample

Extractable Organics 1999 and vendor quotes (see (exchuding markups) (excluding markups)
appendix)

13 TCLP Extraction Only Nine sources including RACER. $68 96/sample 2000 1000 $68 96/sample
1999 and vendor quotes (see (excluding mariups) (exchuding markups)
appendix)

14 TCLP Full Nine sources including RACER $791 26/sample 2000 1000 $791 26/sample
1999 and vendor quotes (see (exclhuding markups) (excluding markups)
appendix)

15 TCLP Full (less Nine sources including RACER $555 98/sample 2000 1000 $555 08/sample

pesticides/herbicides) 1999 and vendor quotes (see (excluding markups) (excluding markups)
appendix)

16 Permeability Test Nine sources including RACER $145 69/sample 2000 1000 $145 69/sample
1999 and vendor quotes (see (excluding markups) (excluding markups)
appendix)

17 Cyanide Total Nine sources inchuding RACER $32 17/sample 2000 1000 $32 17/sample
1999 and vendor quotes (see (excluding markups) (excluding markups)
appendix)
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APPENDICES

(Background Data, Computations & References)
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Appendix A-3
Permitting and RCRA Administrative Costs: Recording and Record Keeping for RCRA Part 257
Source

Supporting Statement for Continuing EPA Information Collection Request 1745 02, Criteria for Classification for Solid Waste Disposal
Facilities and Practices (RCRA Part 257), February 1999

Application (range)

Burden means the total time, effort, or financial resources expended by persons to generate, maintain, retain, or disclose or provide information
to or for a Federal agency This includes the time needed to review instructions; develop, acquire, install and utilize technology and systems for
the purposes of collecting, validating, and verifying information, processing, and maintaining information, and disclosing and providing
information; adjust the existing ways to comply with any previously applicable instructions and requirements; train personnel to be able to
respond to a collection of information; search data bases; complete and review the collection of information; and transmit or otherwise disclose
information

Assumptions and Limitations

Respondent Hourly Rates: Agency/State Hourly Rates:
Legal $86 00 Legal $56 00
Managerial $65 00 Managerial $36 00
Technical $43 00 Technical $25 00

Clerical $22 00 Clerical $1500

State Recordkeeping/Reporting Cost Burden:

Annual Locations Restrictions:
0 Notifications X (($25 00 (1 Technical Hour)) + ($37 50 (2 5 Clerical Hours))) = $0

One-Time Location Restrictions:
2 Notifications X (($25 00 (1 Technical Hour)) + ($37 50 (2 5 Clerical Hours))) = $125

Annual Groundwater Monitoring and Corrective Action:
196 Notifications X (($25 00 (1 Technical Hour)) + ($37 50 (2 5 Clerical Hours))) = $12,250

One-Time Groundwater Monitoring and Corrective Action:
12 Notifications X (($25 00 (1 Technical Hour)) + (337 50 (2 5 Clerical Hours))) = $750

Respondent Recordkeeping/Reporting Cost Burden:

Respondent means the number of municipal solid waste landfills that receive hazardous wastes from conditionally exempt small quantity
generators (CESQGs)

Annual Recordkeeping Burden and Cost:

Activity No of Respondents Hours/Cost Per Year

Floodplains - 257 8 0 0

Wetlands - 257 9 0 0

No Migration Petition - 257 21(b) 0 0

Small and Remote Facilities - 257 21(h) 0 0

Small and Remote Facilities - 257 21(i) 0 0

Establish GWM System - 257 23 0 0

Detection Monitoring Program - 257 24 154 X ($43 (1 Technical Hour)) + ($22 (1 Clerical Hour))) =
$10,010

Assessment Monitoring Program - 257 25 21 X ($43 (1 Technical Hour)) + ($22 (1 Clerical Hour))) =
$1,365

Selection of Remedy - 257 27 21 X ($129 (3 Technical Hours)) + ($66 (3 Clerical Hours))) =
$4,095

Recordkeeping Requirements - 257 30 0 0

Total 196 476/$15,470
One-Time Recordkeeping Burden and Cost:
Activity No_of Respondents Hours/Cost Per Year
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Floodplains - 257 8

Wetlands - 257 9
No Migration Petition - 257 21(b)
Small and Remote Facilities - 257 21(h)

Small and Remote Facilities - 257 21(i)
Establish GWM System - 257 23

Detection Monitoring Program - 257 24
Assessment Monitoring Program - 257 25
Selection of Remedy - 257 27
Recordkeeping Requirements - 257 30

Total

Annual Reporting Burden and Cost:
Activity

Floodplains - 257 8

Wetlands - 257 9

No Migration Petition - 257 21(b)
Small and Remote Facilities - 257 21(h)
Small and Remote Facilities - 257 21(i)
Establish GWM System - 257 23
Detection Monitoring Program - 257 24

Assessment Monitoring Program - 257 25

Selection of Remedy - 257 27

Recordkeeping Requirements - 257 30
Total

One-Time Reporting Burden and Cost:
Activity

Floodplains - 257 8

Wetlands - 257 9

No Migration Petition - 257 21(b)

Small and Remote Facilities - 257 21(h)
Small and Remote Facilities - 257 21(i)
Establish GWM System - 257 23

Detection Monitoring Program - 257 24
Assessment Monitoring Program - 257 25
Selection of Remedy - 257 27
Recordkeeping Requirements - 257 30
Total

Costs

State Reporting and Recordkeeping Burden
Annual Burden
Hours Costs
66 $12,250

Respondent Reporting and Recordkeeping Burden

Annual Burden
Hours Costs

10,276 $381,178 380

Total Estimated Burden
Annual Burden

Hours Costs

10,962 $393,428 429

2 X
0

1

3

0

8 X
0

0

0

1 X
15

No_of Respondents

0

0

0

0

0

0

154 X
21 X
21 X
0

196

No_of Respondents
2 X
0

1 X

One-Time Burden
Hours Costs
49 $875

One-Time Burden
Hours Costs
$16,982

One-Time Burden

Hours Costs
$17,857

57

($130 (2 Managerial Hours)) + ($172 (4 Technical Hours)) +
($88 (4 Clerical Hours))) = $780

0
(843 (1 Technical Hour)) + ($22 (1 Clerical Hour))) = $65
($130 (2 Managerial Hours)) + ($129 (3 Technical Hours)) +
($110 (5 Clerical Hours))) = $1,107

0
($129 (3 Technical Hours)) + ($66 (3 Clerical Hours))) =
$1,560

0

0

0
($130 (2 Managerial Hours)) + ($172 (4 Technical Hours)) +
($88 (4 Clerical Hours))) = $390

110/$3,902

Hours/Cost Per Year
0

(=R R =)

0

($390 (6 Managerial Hours)) + (8516 (12 Technical Hours))
+ (8308 (14 Clerical Hours))) = $186,956
($172 (2 Legal Hours)) + ($390 (6 Managerial Hours)) +
($516 (12 Technical Hours)) + ($264 (12 Clerical Hours))) =
$28,182
($860 (10 Legal Hours)) + ($1,950 (30 Managerial Hours)) +
($1,720 (40 Technical Hours)) + ($2,640 (120 Clerical
Hours))) = $150,570

0
9,800/$365,708

Hours/Cost Per Year
(843 (1 Technical Hour)) + ($22 (1 Clerical Hours))) = $130
0
($430 (5 Legal Hours)) + ($1,300 (20 Managerial Hours)) +
($2,580 (60 Technical Hours)) + ($330 (15 Clerical Hours)))
= $4,640
(843 (1 Technical Hour)) + ($22 (1 Clerical Hour))) = $198
0
($172 (2 Legal Hours)) + ($325 (5 Managerial Hours)) +
($473 (11 Technical Hours)) + ($44 (2 Clerical Hours))) =
$8,112
0

0
0
0

270/$13,080
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Appendix A-4
Permitting and RCRA Administrative Costs: Waste Stream Notification
Source
Application of Phase IV Land Disposal Restrictions to Newly Identified Mineral Processing Wastes, Regulatory Impact Analysis, April 30, 1998
Application (range)
These costs are derived from the Regulatory Impact Analysis for mineral processing wastes no longer exempt from Subtitle C requirements under

the Bevill Exemption Previously exempt Bevill mineral processing wastes destined for disposal need to be treated to meet RCRA Universal
Treatment Standards (UTS) before management or disposal in a land-based unit

Assumptions and Limitations

15 EPA assumes that each facility recycling a waste stream would incur a one time notification cost of $100 '
16 If a facility is partially recycling a waste stream and partially disposing of it, the facility would incur the one time notification cost of
$100 plus a one time waste analysis plan cost of $935 as well as an annual sampling cost of $470

Costs

One-time notification cost = $100

Appendix A-5
Permitting and RCRA Administrative Costs: Waste Analysis Plan
Source
Application of Phase IV Land Disposal Restrictions to Newly Identified Mineral Processing Wastes, Regulatory Impact Analysis, April 30, 1998
Application (range)
These costs are derived from the Regulatory Impact Analysis for mineral processing wastes no longer exempt from Subtitle C requirements under

the Bevill Exemption Previously exempt Bevill mineral processing wastes destined for disposal need to be treated to meet RCRA Universal
Treatment Standards (UTS) before management or disposal in a land-based unit

Assumptions and Limitations

1 EPA assumes that each facility disposing of a waste would incur a one time waste analysis plan cost of $935 as well as an annual sampling
cost of $4702

2 If a facility is partially recycling a waste stream and partially disposing of it, the facility would incur the two aforementioned costs plus a
one-time notification cost of $100

3 EPA annualized the one-time costs for each waste stream and added the annual sampling costs to determine the total sector

administrative costs
Costs

One-time waste analysis plan cost = $935
Annual sampling cost = $470

ICosts are derived from Supporting Statement for EPA Information Collection Request 1442.15 Land Disposal Restrictions - Phase IV: Treatment
Standards for Wastes from Toxicity Characteristic Metals, Mineral Processing Secondary Materials, and the Exclusion of Recycled Wood Preserving Wastewaters,
April 1998

2Costs are derived from Supporting Statement for EPA Information Collection Request 1442.15 Land Disposal Restrictions - Phase IV: Treatment
Standards for Wastes from Toxicity Characteristic Metals, Mineral Processing Secondary Materials, and the Exclusion of Recycled Wood Preserving Wastewaters,
April 1998
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Appendix A-6

Permitting and RCRA Administrative Costs: OSHA Training

Source

Estimating Costs for the Economic Benefits of RCRA Noncompliance, September 1997

Application (range)

OSHA training costs apply to training requirements including RCRA-required training, OSHA-required training for RCRA treatment, storage and
disposal (TSD) facilities, and other training, which, depending on the facility, may be part of a facility training program

U S EPA small quantity generator (SQG) regulations do not specify or give additional guidance on training requirements Training for SQG
facilities is generally less detailed than for Part 264/265 facilities Specific regulatory requirements for personnel training under RCRA Subtitle C
include:

40 CFR 262 34(d)(5) for SQGs;

40 CFR 262 34(a)(4) for Large Quantity Generators (LQGs);

40 CFR 264 16 for permitted TSD facilities; and

40 CFR 265 16 for interim status facilities

Assumptions and Limitations

1 The training costs for compliance with a typical 40 CFR Part 264 facility are approximately the same as for a Part 265 facility, and by
extension, a LQG facility

2 It is a common practice in the hazardous waste industry to structure training courses to meet the requirements of both RCRA (40 CFR
264/265) and OSHA (1910 120)

3 Costs associated with providing owner/operator-developed training are approximately the same as those for hiring a local consulting firm
to provide training

4 The regulatory-required training represents the minimum training at a facility; additional on-the-job or classroom training is typically
provided to employees having specialized technical responsibilities (e g, equipment operator, hazardous waste technician) or supervisory
responsibilities

5 Costs of providing training documentation are included in the training provider costs

6 The facility will have administrative and clerical support available for training records maintenance and management The cost
estimates reflect that records management is performed by the facility

7 The wage rates and the assumptions used to calculate the training costs include (1997%):
General Facility Laborer $ 30/hr
Equipment Operator $ 40/hr
Chemist $ 50/hr
Supervisor $142/hr
Engineer $103/hr

8 Labor costs represent costs for time away from work at basic salary rate

9 Training hours represent the number of hours devoted to lecture, leaning activities, small group work sessions, demonstration,
evaluations, or hands-on experience

10 Records Management costs ($100), represent additional training costs associated with each job

Costs

Initial Training Costs — 24 TSD and On-The-Job (OTJ) Training (1997$)

General Facility Laborer (15 hours training and 24 hours labor + $100 Records Management) $ 1,270
Equipment Operator (22 5 hours training and 48 hours labor + $100 Records Management) $ 2,920
Chemist (15 hours training and 40 hours labor + $100 Records Management) $ 2,850
Supervisor (8 45 hours training and 40 hours labor + $100 Records Management) $ 6,980
Engineer (8 74 hours training and 40 hours labor + $100 Records Management) $ 5.120
$19,140
Annual Training Costs - 8 Hour Annual (19973)
General Facility Laborer (5 hours training and 8 hours labor + $100 Records Management) $ 970
Equipment Operator (3 75 hours training and 8 hours labor + $100 Records Management) $ 570
Chemist (3 hours training and 8 hours labor + $100 Records Management) $ 650
Supervisor (1 1 hour training and 8 hours labor + $100 Records Management) $1,386
Engineer (1 5 hours training and 8 hours labor + $100 Records Management) $1.074
$4,650
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Appendix A-8
Permitting and RCRA Administrative Costs: Environmental Audit
Source

Estimating Costs for the Economic Benefits of RCRA Noncompliance, September 1997

Application (range)

These costs are applicable to small- and medium-sized Generator Facilities and small- and medium-sized Treatment, Storage, and Disposal
Facilities (TSDs)

Assumptions and Limitations

1 The cost estimates represent small- to medium-sized facilities since these types of facilities are more likely to be non-notifiers and, as a
result, have multiple RCRA violations

2 Costs are based on the assumption that an industrial facility decides to initiate an audit program and hires an environmental consulting
firm to conduct the audit There is no regulatory agency involvement in this audit

3 The costs are only applicable to the hazardous and solid waste regulations The environmental audit costs provided here are not intended
to be a comprehensive facility audit, which would look at compliance with all environmental regulations, in addition to those for
hazardous and solid waste

4 Lower bound, upper bound, and typical cost estimates are developed because the time required to conduct an environmental audit and
develop a RCRA implementation plan is dependent on the size of the facility, the number of hazardous waste streams, and the waste
management technology

5 Hour estimates for conducting audits and developing RCRA implementation plans are based on consultant experience in environmental
audits, RCRA Facility Assessments, and other similar EPA-related inspections
6 The wage rates and the assumptions used to calculate the wage rates include (19978):
Facility Labor: President $137/hr
Plant Manager $118/hr
Facility Engineer $ 71/hr
Environmental Coordinator $ Sl/hr
Plant Laborer $ 23/hr
Clerical $ 21/hr
Consultant/Outside Firms Labor: Attorney $ 99/hr
Project Manager $142/hr
Paralegal $ 38/hr
Project Engineer $103/hr
Engineering Assistant $ 53/hr
Drafting $ 49/hr
Field Technician $ 40/hr
Clerical $ 26/hr
7 Costs are not included for equipment, travel, per diem, and other direct expenses because of their site and project-specific nature
8 The initial and on-going environmental compliance audits include several phases including:
. Define Scope of Audit
. Collect and Review Preliminary Information
. Prepare for Site Inspection
. Conduct Site Inspection
. Prepare and Review Audit Report
9 The development of an Implementation Plan for a Generator Facility include the following components:
. Executive Summary
. Objectives of Implementation Plan
. Description of Facility and Operations (includes 3 subcomponents)
. Alternatives for Waste Management (includes 1 subcomponent)
. Compliance Requirements (includes 14 subcomponents)
. Cost Estimate for Implementation Components
. Conclusions and Recommendations
. Other Costs and Clerical Support
10 The development of an Implementation Plan for a TSD Facility include the following components:
. Executive Summary
. Objectives of Implementation Plan
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. Description of Facility and Operations (includes 3 subcomponents)

. Alternatives for Waste Management (includes 2 subcomponents)
. Compliance Requirements (includes 30 subcomponents)

. Cost Estimate for Implementation Components

. Conclusions and Recommendations

. Other Costs and Clerical Support

Costs

Environmental Audit Costs (19973)

Lower Bound Cost Upper Bound Cost

Initial Audit
On-Going Audit

$8,008 (130 hrs )

5.156 (83 hrs
$13,164 (213 hrs)

Implementation Plan Costs (19973)

Lower Bound Cost

$24,446 (383 hrs)

$17.655 (284 hrs )
$42,101 (667 hrs)

Upper Bound Cost

Typical Cost
$13,946 (220 hrs)

$ 8.910 (141 hrs)
$22,856 (361 hrs)

Typical Cost

Generator $ 5,273 (56 7 hrs)
TSD $12,381 (128 3 hrs)

$14,249 (153 9 hrs))
$35,844 (371 3 hrs))

$ 9,111 (98 6 hrs)
$23,867 (247 1 hrs )
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Appendix A-14
Permitting and RCRA Administrative Costs: Environmental Damage Liability Insurance
Source

Revised Estimation of Baseline Costs for Hazardous Waste Combustors for Final MACT Rule, August 20, 1998 (Appendix B of the Assessment of
the Potential Costs, Benefits, & Other Impacts of the Hazardous Waste Combustion MACT Standards Final Rule, July 1999)

Application (range)

These costs apply to hazardous waste combustion facilities including:
. Hazardous Waste Incinerators — commercial, on-site, and government
. Industrial Kilns — Cement Kilns and Lightweight Aggregate Kilns

Assumptions and Limitations
1 Assumes the minimum coverage required by RCRA of $4 million per occurrence, $8 million total, and a $100,000 deductible

2 The cost is not incremental to on-site and government incinerators because these facilities are required to carry this insurance because of
hazardous waste generation and storage regulations

Costs

The yearly premium for environmental damage liability insurance is $150,000 per year

Appendix A-17
Permitting and RCRA Administrative Costs: Compliance Testing/Incinerator Trial Burn
Source

Revised Estimation of Baseline Costs for Hazardous Waste Combustors for Final MACT Rule, August 20, 1998 (Appendix B of the Assessment of
the Potential Costs, Benefits, & Other Impacts of the Hazardous Waste Combustion MACT Standards Final Rule, July 1999)

Application (range)

These costs are to conduct a trial burn to obtain or renew a Part B Permit or obtain interim status from the EPA
Assumptions and Limitations

1 Assumed to be required every 5 years

Costs

The cost of about $300,000 per trial burn is based on current testing firm vendor estimates and is assumed to be required every 5 years
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Appendix B-1.1
Waste Pre-Treatment: Stabilization, Subtitle C, On-site
Source
Memorandum from ICF Consulting Group to EPA, regarding Cement and Trisodium Phosphate Stabilization Cost Functions, September 15,
1997 This document cites two primary sources used in developing the cost estimates: “Stabilization of Hazardous Waste,” Chemtech, Jesse
Conners, December 1993, and Unit Operations in Environmental Engineering, Robert Noyes, Ed , Noyes Publications, 1994 In addition, two

internet sources provide general information on types and sizes of equipment used in the stabilization process: Gears Inc (Www gearsinc com)
and National Technology Transfer Center (www nttc edu)

Application (range)

The cost equation is based on a waste quantity range of 900 through 300,000 metric tons per year, with a unit cost range of $153/mt to $48/mt,
respectively

Assumptions and Limitations
The following data and assumptions were used to develop the cost for stabilization processes at eight different flow rates:

1 The waste has a solids content of 60 percent;

2 The ratio of cement to waste to water is 36:100:10 by weight, based on information from the Portland Cement Association, and
McCutcheon Enterprise;

3 Five days worth of water and cement would be stored;

4 The density of cement is 85 Ibs/ft* (which is the density of crushed furnace slag);

5 The front end loader can move 20 shovelfuls per hour;

6 The front end loader must be rented for full days The number of days of operation was calculated by assuming that the facility operator

would only run the waste treatment equipment when enough waste was available for a full day’s operation This assumption maximizes
use of equipment while ensuring that waste is treated within 90 days of generation;

7 Freight and installation of major equipment would be approximately 30 percent of the purchase price, if not included in the price
quotation
8 Operating time is based on 300 days per year, up to 10 hours per day In some cases, facilities may opt to operate fewer days per year to

run equipment at full capacity;

9 The amount of solidified waste disposed of in a landfill is 1 46 times the quantity, on a weight basis, of the waste generated The density
of this stabilized waste is 110 Ib/ft?;

10 Stabilization is performed in a less-than-90 day accumulation treatment tank (40 CFR 262 34), so that a RCRA permit is not required
Costs

Unit cost of $48 to $153 per metric ton is based on a waste quantity range of 900 to 300,000 metric tons per year One metric ton is
equivalent to 1 102 short tons (english)
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Appendix B-1.2
Waste Pre-Treatment: Stabilization, Subtitle C, Off-site
Source

Hazardous Waste Resource Center - January 2000 Incinerator and Landfill Cost Data
http://www etc org/costsurvey3 cfin

Application (range)
There was no specified waste quantity range

Assumptions and Limitations

1 The average unit cost is the difference between the cost of Subtitle C landfill disposal with stabilization and the cost of Subtitle C landfill
disposal without stabilization

2 The average unit costs presented were calculated based on a survey of an unknown number of companies conducted between July and
December 1999

3 Transportation costs are not included
4 One drum equals 500 lbs

Costs

The average unit cost for bulk waste is $87 per ton, the average unit cost for drummed waste is $38 per drum, and the average unit cost for soil

is $84 per ton
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Waste Pre-Treatment: Dewatering

Source

Appendix B-2.1

Memo: Documentation for Phase IV LDR Cost Equations July 1997

Z
See tables below

Assumptions and Limitations

See tables below
Costs
DEWATERING DESIGN SPECIFICATIONS
Small System
Description 2,000 gpd 5,000 gpd 50,000 gpd 250,000 gpd
Cavity Pump 075hp 5 gpm 2hp 10 gpm 3 hp 20 gpm 5 hp 80 gpm
Centrifuge 75hp 75hp 10 hp 25 hp
Polymer Feed System 05hp 05hp 1 hp 1hp
Holding Tank 1,500 gal 1.500 gal 5,000 gal 10,000 gal
Cenfrate Pump 05hp 05hp 075 hp 2
3 gpm 3 gpm 20 gpm 80 gpm
April 1993 Design
DEWATERING DESIGN SPECIFICATIONS
Large System
Description 250,000 @d 600,000 H:ld 2,500,000 ?d 5,200,000 Ed
Cavity Pump Shp 80 gpm 10 hp 126 gpm 15 bp (2) 260 gpm 15 hp (4) 260 gpm
Centnifuge 25 hp 40 hp 80 hp (2) 80 hp (4)
Polymer Feed System 1hp 1hp 25hp 75hp
Holding Tank 10,000 gal 10,000 gal 20,000 gal 40,000 gal
Centrate Pump 2 hp 80 gpm 3hp 139 gpm 5hp (2) 250 gpm 10 hp (2) 510 gpm
April 1993 Design
DEWATERING OPERATING SPECIFICATIONS
Small Systemn
Description 2,000 gpd 5,000 gpd 50,000 gpd 250,000 gpd
Insurance and G&A 2% of Capital 2% of Captal 2% of Capital 2% of Capital
Maintenance Materials 3% of Capital 3% of Capital 3% of Capital 3% of Capital
Labor 530 br 730 br 1.460 hr 1.825 hr
$29 71 /hr $29 71 /hr $29 71 /hr $29 71 /hr
Supervisor 53 hr T3 hr 146 hr 183 br
$44 57 /hr $44 57 /hr $44 57 /hr $44 57 /hr
Energy 16,970 hp-hr 42360 hp-hr 81,770 hp-hr 220,375 hp-hr
$0 04 /hp-hr $0 04 /hp-hr $0 04 /hp-hr $0 04 /hp-hr
Polymer 73 ton 182 ton 475 ton 3.036 ton
$25 58 /ton $25 58 /ton $25 58 /ton $25 58 fton
Centrifuge Rebuild 6 hr 16 hr 58 hr 58 hr
$158 /hr $158 /hr $158 /hr $158 /hr
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April 1993 Design, 19958

DEWATERING OPERATING SPECIFICATIONS

Large System
Description 250,000 gpd 600,000 gpd 2,500,000 gpd 5,200,000 gpd
e —
Insurance and G&A 2% of Capital 2% of Capital 2% of Capital 2% of Capital
Mamtenance Matenials 3% of Captal 3% of Capital 3% of Capital 3% of Capital
Labor 1,825 hr 3285hr 6,570 hr 13,140 hr
$29 71 /r $29 71 /hr $29 71 /hr $29 71 /hr
Supervisor 183 hr 328 br 657 hr 1.310 br
$44 57 /hr $44 57 /hr $44 57 /hr $44 57 /hr
Energy 220,375 hp-hr 525,469 hp-hr 2.077.748 hp-hr 4,042,895 hp-hr
$0 04 /hp-hr $0 04 /hp-hr $0 04 /hp-hr $0 04 /hp-hr
Polymer 3,036 ton 7.287 ton 30.361 ton 63,127 ton
$25 58 /ton $25 58 /ton $25 58 /ton $25 58 /ton
Centrifuge Rebuild 58 hr 87 hr 175 hr 349 hr
$158 /hr $158 /hr $158 /hr $158 /hr
Apnil 1993 Design, 19958
DEWATERING CAPITAL COSTS
Small System
Description —l 2,000 gpd 5.000 gpd 50,000 gpd 250,000 gpd ]
Cavity Pump $2.122 $3.105 $4.658 $8.559
Centnfuge $77.108 $83.835 $142.520 $206.586
Polymer Feed System $7.245 $7,245 $20.855 $27,583
Holding Tank $9.315 $9.315 $19.147 $25.875
Centrate Pump $580 $580 $978 $2.774
Roll-off Bins $1.035 $2,070 $4.140 $8.280
Subtotal $97.405 $106.150 $192.298 $279.657
Piping (8%) $7.792 $8.492 $15384 $22.373
Instrumentation (5%) $4.870 $5.308 $9.615 $13.983
Electrical (3%) $2.922 $3,184 $5.769 $8.390
Subtotal $112.989 $123.134 $223.066 $324 403
Overhead and Profit (15%) $16.948 $18.470 $33.460 $48.660
Engineening Fees (17%) $19,208 $20,933 $37.921 $55,149
Contingency (15%) $16.948 $18.470 $33.460 $48.660
Total $166,093 $181,007 $327,907 $476.872
Apnl 1993 Design, 19958
DEWATERING CAPITAL COSTS
Larg System
Description 250,000 gpd 600,000 gpd 2.500.000 gpd 5,200,000 gd
Cavity Pump $8.559 $11.954 $33.079 $66.157
Centnfuge $206.586 $318.056 $951.993 $1.903.986
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Description 250,000 gpd 600,000 gpd 2,500,000 gpd 5,200,000 gpd
Polymer Feed System $27.583 $27.583 $41,504 $61.582
Holding Tank $25.875 $25.875 $37.570 $54.648
Centrate Pump $2.774 $3.726 $7.866 $10,557
Roll-off Bins $8.280 $16.560 $33.120 $66.240
Subtotal $279,657 $403.754 $1.105.132 $2.163.170
Piping (8%) $22373 $32.300 $88.411 $173,054
Instrumentation (5%) $13.983 $20.188 $55.257 $108.159
Electrical (3%) $8.390 $12.113 $33,154 $64.895
Subtotal $324 403 $468.355 $1.281.954 $2.509.278
Ovethead and Profit (15%) $48.660 $70.253 $192.293 $376.392
Engmeenng Fees (17%) $55,149 $79.620 $217.932 $426.577
Contingency (15%) $48.,660 $70.253 $192.293 $376.392
Total 5476,872 $688,481 $1,884.472 $3,688.639

Apnl 1993 Design. 19958
DEWATERING O&M COSTS
Small Svstem

Description 2.000 gpd 5.000 gpd 50,000 gpd 250.000 gpd
Insurance and G&A $3,300 $3.600 $6,700 $9.600
Maintenance Matenals $5,000 §$5.500 $9.900 $14.400
Labor $15.800 $21.700 $43,400 $54.300
Supervisor $2.400 $3.300 $6,500 $8.200
Energy $700 $1.700 $3.300 $8.800
Polymer $1,900 $4.700 $12,200 $77.700
Centnifuge Rebuild $1,000 $2.500 $9.300 $9.300
01l and Grease $1,100 $1.100 $1,100 $1.100
Total $31.200 $44,100 $92,400 $183.400

Apnl 1993 Design. 1995%
DEWATERING O&M COSTS
Large System

Description 250,000 g_pd 600,000 g_pd 2,500,000 g_pd 5,200,000 gpd
Insurance and G&A $9.600 $14.,000 $38.000 $74.000
Maintenance Matenials $14.400 $21.000 $57,000 $111.000
Laber $54.300 $98.000 $195.000 $391.000
Supervisor $8.200 $14.000 $30,000 $59.000
Energy $8.800 $21.,000 $83,000 $160,000
Polymer $77.700 $186.,000 $777.000 $1.615.000
Centrifuge Rebuild $9,300 $14.000 $28.000 $56.000
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01l and Grease

$1.100

$2.000

$2.000 $5.000

Total

$183.400

$370,000

$1,210,000 $2,471,000

April 1993 Design, 1995$

DEWATERING CAPITAL COSTS

The following curve-fit equations were developed from the capital costs presented in the previous tables:

$ = 143.244 + 689 (gpd)™*

$ = 297.045 + 0 65 (gpd)

2,000 gpd < 250,000
250,000 gpd 5.200,000

The cost equations that were required for Phase IV LDR. dewatering have a different flowrate range than these equations and are expressed in
terms of metric tons per years rather than gallons per day With the exception of the lowest flowrate, the following costs are estimated using

the above curve-fit equations:
Phase IV LDR Flowrate Equivalent Flowrate Capital Cost
351 MT/yr 274 gpd not in equation range - assume $40.000 based on
engineering judgement
3,514 MT/yr 2.740 gpd $179.310
35,142 MT/yr 27.397 gpd $257.288
351.417 MT/yr 273,973 gpd $475.127

The following curve-fit equation was developed based on these cos