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  Presentation Overview
 

u Formula Overview  
1. Response Component 

2. Natural Resource Damages Component 

3. Health Assessment Component  

u Financial Responsibility Formula 

u Peer Review 

u Reductions 

u Calculator Demonstration 

u Questions 
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Formula Overview 

u Preamble discussion of the formula starts at 82 FR 3388 at 3461 

u Proposed CFR § 320.63: Determining the Financial Responsibility Amount 

(a) Information Used to Determine Financial Responsibility Amounts under 
CERCLA § 108(b) 

(b) Development of the Hardrock Mining Financial Responsibility Formula 

(c) Hardrock Mining Financial Responsibility Formula 

(d) Inputs to the Financial Responsibility Formula 

(e) Reductions to the Financial Responsibility Amount 
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Formula Overview 

𝑇𝑜𝑡𝑎𝑙𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑖𝑏𝑖𝑙𝑖𝑡𝑦=
"

​​𝐷𝑒𝑓𝑙𝑎𝑡𝑜𝑟↓𝑦∗ /​


𝐷𝑒𝑓𝑙𝑎𝑡𝑜𝑟↓2014  
 
×[∑𝑖=1↑𝑛▒​𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒𝐶𝑜𝑠𝑡↓𝑖  ]
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×[1+ ​𝑂𝑣𝑒𝑟ℎ𝑒𝑎𝑑𝑂𝑣𝑒𝑟𝑠𝑖𝑔ℎ𝑡↓𝑟 ]

× ​𝑆𝑡𝑎𝑡𝑒𝐴𝑑𝑗𝑢𝑠𝑡𝑚𝑒𝑛𝑡𝐹𝑎𝑐𝑡𝑜𝑟↓𝑠  

×1.134 (𝑁𝑎𝑡𝑢𝑟𝑎𝑙𝑅𝑒𝑠𝑜𝑢𝑟𝑐𝑒𝐷𝑎𝑚𝑎𝑔𝑒𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑒𝑟) 

+ $550,000 (𝐻𝑒𝑎𝑙𝑡ℎ𝐴𝑠𝑠𝑒𝑠𝑠𝑚𝑒𝑛𝑡𝐶𝑜𝑠𝑡𝑠)
"



 

             

          
       

           

    

       

 

Formula Overview 
Section 1 – Overview 

u EPA sought a practical approach that could account for a limited 
number of site-specific details, but also that could easily be applied 
nationwide.  

u EPA proposed the use of a national, site-based financial responsibility 
formula to determine the financial responsibility amount for a facility. 

u The formula EPA is considering is comprised of the following three 
components: 

1. Response component; 

2. Natural resource damage component; and 

3. Health assessment component. 
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Formula Overview 

𝑇𝑜𝑡𝑎𝑙𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑖𝑏𝑖𝑙𝑖𝑡𝑦=
"

​​𝐷𝑒𝑓𝑙𝑎𝑡𝑜𝑟↓𝑦∗ /​


𝐷𝑒𝑓𝑙𝑎𝑡𝑜𝑟↓2014   
×[∑𝒊=𝟏↑𝒏▒𝑹𝒆𝒔𝒑𝒐𝒏𝒔𝒆𝑪𝒐𝒔𝒕↓𝒊  ] 
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×[1+ ​𝑂𝑣𝑒𝑟ℎ𝑒𝑎𝑑𝑂𝑣𝑒𝑟𝑠𝑖𝑔ℎ𝑡↓𝑟 ]

× ​𝑆𝑡𝑎𝑡𝑒𝐴𝑑𝑗𝑢𝑠𝑡𝑚𝑒𝑛𝑡𝐹𝑎𝑐𝑡𝑜𝑟↓𝑠  

×1.134 (𝑁𝑎𝑡𝑢𝑟𝑎𝑙𝑅𝑒𝑠𝑜𝑢𝑟𝑐𝑒𝐷𝑎𝑚𝑎𝑔𝑒𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑒𝑟) 

+ $550,000 (𝐻𝑒𝑎𝑙𝑡ℎ𝐴𝑠𝑠𝑒𝑠𝑠𝑚𝑒𝑛𝑡𝐶𝑜𝑠𝑡𝑠)
"



  

 

        
        

      

   

        

           
 

 

Response Component 

Section 2.1 – CERCLA Response Costs 

u EPA collected information on response costs from national priorities 
list (NPL) and non-NPL CERCLA hardrock mining facilities (HMFs): 

Ø Records of decision (RODs) 

Ø Settlements 

Ø Actual expenditures to date by EPA 

Ø Estimated expenditures for present and future work by potentially 
responsible parties 
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Response Component 

Section 2.2 – Response Activities 

u EPA collected data on specific activities conducted at 438 operable 
units at 88 NPL or Superfund alternative hardrock mining sites. 

u Using this data, EPA could link specific site features to releases or 
threatened releases of hazardous substances, and to remedies that 
incurred response costs. 

u EPA found that 13 site features (e.g., tailings) served as the source of 
release that resulted in remedies within an initial list of 12 categories 
(e.g., water treatment). 

8 



  

       

              
         

     

           
      

        
     

            

Response Component 

Section 2.3 – Linking Response Categories to Engineering Cost 
Estimates 

u EPA linked the majority of the initial list of remedy categories to 
similar tasks identified in the current engineering cost data from 
reclamation and closure plan detailed cost estimates. 

u For example, EPA linked the remedy category of on-site disposal/ 
engineering containment to current engineering cost estimate tasks 
such as backfill, earthwork, revegetation, stormwater control, and 
source controls (e.g., synthetic cover). 

u These tasks were grouped into 13 response categories for further 
analysis. 
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Response Component
 

Table 1. 13 Response Categories
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Capital Costs Operations and Maintenance (O&M) 

1. Open Pit 10. Short Term O&M/Monitoring 
2. Underground Mine 11. Interim O&M 
3. Waste Rock 12. Long-Term O&M/Monitoring 
4. Heap/Dump Leach 13. Water Treatment 
5. Tailings Facility 
6. Process Pond/Reservoir 
7. Slag Pile 
8. Drainage 
9. Solid/Hazardous Waste Disposal 



  

           
      

 

           

     

          
          

         
      

         

          

Response Component 
Section 3 – Response Component Data Collection 
u EPA obtained a sample of 63 facilities’ reclamation and closure 

plan engineering cost estimates with data on 
Ø Capital and operations and maintenance costs, 

Ø Acreage of various site features (e.g., open pits), and 

Ø Water treatment flows 

u These sites were supplemented with three CERCLA sites 
contained in EPA’s CERCLA site data set sites for additional 
water treatment cost data. 

u EPA collected the following data from Environmental Impact 
Statements or other publicly available documents: 
Ø Water balance data (e.g., precipitation), and 

Ø Process method data (e.g., use of cyanide leaching) 
11 



  
       

       

         
           

         

          
            

           
    

Response Component 
Section 4 – Response Component Regression Analysis 

u EPA conducted statistical analysis to establish a numerical relationship 
between a limited number of facility’s site-specific characteristics 
and the resulting associated reclamation and closure plan costs. This 
was used to generate a sub-formula that results in an expected 
financial responsibility amount for each response category, on a 
nation-wide basis. 

u Bidirectional elimination stepwise regression - started with variables 
believed to be most significant and test the addition or deletion of 
individual variables. 

u Results generally confirmed the significance of the variables EPA 
expected to be predictive. 

12 



      
      

Tailings Facility Line Fit Plot 
Log Capital Costs (Tailings Facility) vs. Log Acreage (LogAcres_Tailings) 
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Response Component 
Section 4 – Response Component Regression Analysis (continued) 
u Two response categories either did not obtain a statistical fit with any 

variables, or did not have sufficient data to conduct regression 
analysis. 
Ø Solid and hazardous waste disposal (no statistical fit) 

Ø Slag pile (one data point) 

u Additionally, annualized operations and maintenance costs from some 
regressions had to be converted into a net present value for the 
purposes of establishing a single financial responsibility amount. 

u Specifically, EPA used the following based on the experience of 
Superfund: 
Ø a 10-year short-term operations and maintenance period; 

Ø a perpetual long-term operations and maintenance period; and 

Ø a real discount rate of 2.63%. 
14 
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Formula Overview 

𝑇𝑜𝑡𝑎𝑙𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑖𝑏𝑖𝑙𝑖𝑡𝑦=
"

​​𝐷𝑒𝑓𝑙𝑎𝑡𝑜𝑟↓𝑦∗ /​


𝐷𝑒𝑓𝑙𝑎𝑡𝑜𝑟↓2014  
 
×[∑𝑖=1↑𝑛▒​𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒𝐶𝑜𝑠𝑡↓𝑖  ]
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×[𝟏+𝑶𝒗𝒆𝒓𝒉𝒆𝒂𝒅𝑶𝒗𝒆𝒓𝒔𝒊𝒈𝒉𝒕↓𝒓 ]

×𝑺𝒕𝒂𝒕𝒆𝑨𝒅𝒋𝒖𝒔𝒕𝒎𝒆𝒏𝒕𝑭𝒂𝒄𝒕𝒐𝒓↓𝒔  

×1.134 (𝑁𝑎𝑡𝑢𝑟𝑎𝑙𝑅𝑒𝑠𝑜𝑢𝑟𝑐𝑒𝐷𝑎𝑚𝑎𝑔𝑒𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑒𝑟) 

+ $550,000 (𝐻𝑒𝑎𝑙𝑡ℎ𝐴𝑠𝑠𝑒𝑠𝑠𝑚𝑒𝑛𝑡𝐶𝑜𝑠𝑡𝑠)
"



  
        

             
 

             
   

             

    

           
       

Response Component 
Section 4 – Response Component Regression Analysis (continued) 

u EPA calculated overhead and oversight costs as a percent of direct 
engineering costs 
Ø Overhead costs (e.g., mobilization) account for approximately an additional 36% of 

direct engineering costs; and 

Ø Oversight costs (e.g., agency contract management) differ based on the specific 
indirect rate published by EPA. 

u Additionally, to adjust for locality differences in prices of labor and 
materials, the response component of the formula is multiplied by the 
most current state cost adjustment factors in U.S. Army Corps of 
Engineers, “Civil Works Construction Cost Index System” (2015). 
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Formula Overview 

𝑇𝑜𝑡𝑎𝑙𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑖𝑏𝑖𝑙𝑖𝑡𝑦=
"

​​𝐷𝑒𝑓𝑙𝑎𝑡𝑜𝑟↓𝑦∗ /​


𝐷𝑒𝑓𝑙𝑎𝑡𝑜𝑟↓2014  
 
×[∑𝑖=1↑𝑛▒​𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒𝐶𝑜𝑠𝑡↓𝑖  ]
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×[1+ ​𝑂𝑣𝑒𝑟ℎ𝑒𝑎𝑑𝑂𝑣𝑒𝑟𝑠𝑖𝑔ℎ𝑡↓𝑟 ]

× ​𝑆𝑡𝑎𝑡𝑒𝐴𝑑𝑗𝑢𝑠𝑡𝑚𝑒𝑛𝑡𝐹𝑎𝑐𝑡𝑜𝑟↓𝑠  

×𝟏.𝟏𝟑𝟒 (𝑵𝒂𝒕𝒖𝒓𝒂𝒍𝑹𝒆𝒔𝒐𝒖𝒓𝒄𝒆𝑫𝒂𝒎𝒂𝒈𝒆𝑴𝒖𝒍𝒕𝒊𝒑𝒍𝒊𝒆𝒓) 

+ $550,000 (𝐻𝑒𝑎𝑙𝑡ℎ𝐴𝑠𝑠𝑒𝑠𝑠𝑚𝑒𝑛𝑡𝐶𝑜𝑠𝑡𝑠)
"



    

           
 

         

         

             

Natural Resource Damages Component
 
Section 5 

u EPA collected information on natural resource damages from HMFs 
through: 
Ø CERCLA hardrock mining court settlements and judgments, and 

Ø Records of voluntary natural resource damages payments. 

u EPA found 24 sites with both natural resource damages and response 
costs. 
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𝑇𝑜𝑡𝑎𝑙𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑖𝑏𝑖𝑙𝑖𝑡𝑦=
"

​​𝐷𝑒𝑓𝑙𝑎𝑡𝑜𝑟↓𝑦∗ /​


𝐷𝑒𝑓𝑙𝑎𝑡𝑜𝑟↓2014  
 
×[∑𝑖=1↑𝑛▒​𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒𝐶𝑜𝑠𝑡↓𝑖  ]
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×[1+ ​𝑂𝑣𝑒𝑟ℎ𝑒𝑎𝑑𝑂𝑣𝑒𝑟𝑠𝑖𝑔ℎ𝑡↓𝑟 ]

× ​𝑆𝑡𝑎𝑡𝑒𝐴𝑑𝑗𝑢𝑠𝑡𝑚𝑒𝑛𝑡𝐹𝑎𝑐𝑡𝑜𝑟↓𝑠  

×1.134 (𝑁𝑎𝑡𝑢𝑟𝑎𝑙𝑅𝑒𝑠𝑜𝑢𝑟𝑐𝑒𝐷𝑎𝑚𝑎𝑔𝑒𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑒𝑟) 

+ $𝟓𝟓𝟎,𝟎𝟎𝟎 (𝑯𝒆𝒂𝒍𝒕𝒉𝑨𝒔𝒔𝒆𝒔𝒔𝒎𝒆𝒏𝒕𝑪𝒐𝒔𝒕𝒔)
"



           
           

 
            

   

             
    

Health Assessment Component 
Section 6 

u Agency for Toxic Substances and Disease Registry (ATSDR) provided 
EPA with average, minimum, and maximum costs for their site health 
assessments from a recent 18 month period.  

u Most health assessments make use of EPA-collected data and require 
similar types of activities and reports. Thus, costs are expected to be 
relatively consistent across facilities. 

u EPA assumed a fixed cost of $550,000 for all sites, representing the 
average provided by ATSDR. 
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Financial Responsibility Formula 
Section 7 

u It is adjusted for inflation using the GDP deflator. 

u The use of source controls and water treatment are assumed as a 
conservative assumption. 

u Since source controls are assumed, the volumes of water calculated 
for water treatment are reduced to represent the percolation 
expected through site features with source controls such as store-and-
release or synthetic covers. 

u EPA data from the field indicates that such covers result in, on 
average, percolation of 5% of annual precipitation. 

u The background document is available in the proposed rule docket 
(EPA-HQ-SFUND-2015-0781-0500). 
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×[1+ ​𝑂𝑣𝑒𝑟ℎ𝑒𝑎𝑑𝑂𝑣𝑒𝑟𝑠𝑖𝑔ℎ𝑡↓𝑟 ]

× ​𝑆𝑡𝑎𝑡𝑒𝐴𝑑𝑗𝑢𝑠𝑡𝑚𝑒𝑛𝑡𝐹𝑎𝑐𝑡𝑜𝑟↓𝑠  

×1.134 (𝑁𝑎𝑡𝑢𝑟𝑎𝑙𝑅𝑒𝑠𝑜𝑢𝑟𝑐𝑒𝐷𝑎𝑚𝑎𝑔𝑒𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑒𝑟) 

+ $550,000 (𝐻𝑒𝑎𝑙𝑡ℎ𝐴𝑠𝑠𝑒𝑠𝑠𝑚𝑒𝑛𝑡𝐶𝑜𝑠𝑡𝑠)
"



   
            

          
 

 

          

      

        

         

           
        

           
 

            

Peer Review: Overview 
Ø EPA conducted a letter peer review through an independent contractor. 

Ø There were four peer reviewers with expertise in: 
1.	 Applied statistics and/or econometrics; 

2.	 Applied economics or policy analysis; and 

3.	 Knowledge of one or more of the following: 

a)	 Hard rock mining processes; 

b)	 The general principles behind estimating environmental damages; 

c)	 CERCLA actions and Superfund sites; and/or 

d)	 Experience studying releases of hazardous substances and working with data on 
response and remediation costs and natural resource damages. 

Ø EPA submitted the background document for peer review in mid-
September. 

Ø A compilation of peer review materials and comments has been placed 
in the proposed rule docket (EPA-HQ-SFUND-2015-0781-0499). 23 



   

            

           

    

 

          

        

Peer Review: Charges 

u Overall assessment of the appropriateness of the underlying methodology. 

u Recommendations that might improve the soundness and transparency. 

u Appropriateness of, or supplemental data to, response activities collected. 

u Improvements to the standardization and other pre-analysis data steps. 

u Linkages to response categories and/or additional site features. 

u Statistical models chosen and robustness analyses. 

24 



    
             

 

     

       

    

 

Peer Review: Comment Areas 
u EPA binned all of the comments into the following five comment areas: 

1. Data Collection 

2. Response Component Analysis 

3. Natural Resource Damage Component Analysis 

4. Formula Adjustments and Use 

5.	 Comments Related to the Documentation and Miscellaneous 
Comments 

25 



      
         

 
           

           
           
   

       

      

          

Peer Review: EPA Response to Comments 
u The peer review generally supported EPA’s methodology. 

u Many of the comments resulted from documentation or transparency 
issues which EPA intends to correct in the final formula background 
document. 

u EPA performed additional analyses as suggested by peer reviewers, 
and is considering changes to the formula as discussed in the proposed 
rule preamble, including: 
Ø Alternative natural resource damage multipliers 

Ø Alternatives to the assumption of source controls 

u The draft response to comments document has been placed in the
 
proposed rule docket (EPA-HQ-SFUND-2015-0781-0498). 
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Reductions 
u EPA’s rule is intended, in part, to provide incentives for practices that 

decrease the need for future CERCLA actions. 

u EPA desires to account for risk-reducing effects of compliance with
 
other programs.
 

u The rule proposes under § 320.63(c) to allow (but not require) owners 
or operators to reduce the response cost component of the financial 
responsibility formula by making an adequate demonstration that risk 
reducing regulatory requirements are in place. 
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Reductions 
u To satisfy § 320.63(c) an owner or operator must demonstrate the following: 

Ø Evidence that the owner or operator is subject to the requirements; 

Ø Evidence that the owner’s or operator’s obligation to implement such requirements are
 
imposed in an enforceable document; 


Ø Evidence that the owner or operator has demonstrated, and is required to demonstrate, 
adequate financial responsibility to assure implementation of the required activities; and 

Ø Certification by the owner or operator that the facility is in compliance with the 

requirements.
 

u Owners and operators that meet the criteria for a formula would not have to 
calculate financial responsibility for that component. 

u The rationale for the inclusion of specific requirements is presented in a 
technical support document available in the docket for the proposed rule 
(EPA-HQ-SFUND-2015-0781-0304). 

28 




 
           

         
        

           
           

          
          

       

   

 
           
      

       
            

 

Reductions 
u EPA solicited comment on whether the rule should also allow for EPA to 

conduct a programmatic review of other regulatory requirements and
their implementation, with the objective of determining whether the
reduction criteria are met across the program in question. 

u Such a program deferral approach would provide for programmatic-based 
reductions in situations where the program meets the requirements for
deferral of CERCLA section 108(b) requirements for the full response
component of the financial responsibility formula – that is, for all 
facilities and all response categories. 

u Under this approach, owners and operators would not be required to
comply with the requirements to calculate a financial responsibility 
amount and to obtain a financial responsibility instrument under EPA's 
CERCLA 108(b) regulations after EPA determines that a state or federal 
program meets certain criteria. 

u EPA also solicited comment on whether to consider partial deferral from
the response component of the formula where a federal or state program
met the criteria for deferral for some but not all of the thirteen response 
categories. 
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Financial Responsibility 

Calculator Demonstration 
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Questions
 

u During this Q&A session: 

u Questions that were submitted prior to the webinar will be answered first. 

u We will answer as many questions submitted during the webinar as we can. 

u Please note the following question guidelines: 

u In order to make this session useful for all participants, we will not be able to 
address site-specific questions in this forum.  

u Please make the context of you question clear, include slide number or topic name 
if applicable. 

u Comments on the proposed rule can be submitted to the docket through 
March 13, 2017 (EPA-HQ-SFUND-2015-0781). 
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