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Foreword  

Preparation of the Thought Pieces herein has been undertaken as one of several follow on 

activities stemming from the 11
th

 Natural Resources Symposium held in September 2018 at The 

George Washington University Law School in Washington, DC. This document is being shared 

with the over 100 persons who attended the Symposium, with co-sponsors George Washington 

University Law School, George Washington University Environmental and Energy Management 

Institute, Environmental Law Institute and Ad-Hoc Industry Natural Resource Management 

Group. It is also being shared with select other decision makers and practitioners. Comments are 

welcome as well as ideas for additional Thought Pieces. 
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Executive Summary 

This document contains three documents (“Thought Pieces”) on topics related to current Natural 

Resource Damage Assessment (NRDA) practice in the United States. Additional Thought Pieces 

may be added in the future. The drafts have been developed as a follow on activity of the 11
th

 

Natural Resources Symposium held at The George Washington University Law School on 

September 25-26, 2018. They are intended to stimulate discussion and open collective thinking 

regarding ways to make the NRDA process work best for all parties involved.  

Each Thought Piece, contributed to by a cross section of individuals, stands on its own so there 

may be some overlaps or minor inconsistencies but conceptually they are compatible. The 

recommendations provide possible new approaches to achieving the ultimate NRDA goal: 

getting to restoration. The Thought Pieces envision interface between PRPs and NRD trustees as 

early as possible; ways to strengthen cooperative assessment processes; and ways to proceed 

with decision-making based on reasonable data assumptions while acknowledging inherent 

uncertainties. The suggestions are aimed at strengthening and expediting resource restoration 

while permitting new ways to meet responsibilities defined by statute, regulation or otherwise. 

Moreover, while changes to the NRDA regulations
1
 are proposed relative to each topic, there is 

certainly also room for parallel track actions such as guidance, administrative procedures, 

training and the like.  

Broad circulation of the drafts is encouraged in the hope that it will spur further ideas. The drafts 

may also be useful relative to ongoing regulatory reform deliberations. Comments and additional 

suggestions for Thought Piece topics are welcome and may be provided to 

symposium@nrdonline.org. The input received will in turn be provided to the Post-Symposium 

Discussion Group established in Fall 2018, comprised of about a dozen Symposium participants 

including a former NOAA General Counsel, a former Attorney General for Environment and 

Natural Resource Division, a member of the Deepwater Horizon Trustee Council, and more
2
.  

 

 

 

 

 

 

 

 

 

 

 

                                                 
1
 US DOI Regulations at 43 CFR Part 11 

2
 Additional information is available at http://www.naturalresourcessymposium.com/post-symposium. 

mailto:symposium@nrdonline.org
http://www.naturalresourcessymposium.com/post-symposium
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TOPIC #1 

Specific Steps to Implement Front End Discussion between PRPs and Government 

Inclusive of Budget, Schedule, End Goals, and More 

Abstract 

A number of opportunities can be implemented at the outset of the natural resource damage 

assessment (NRDA) process to create great efficiencies and move to restoration cost-effectively, 

including coordination of front-end discussions between Potentially Responsible Parties (PRPs) 

and trustees to identify proposed budgets, schedules, end goals, etc. The current manner in which 

PRPs and government entities interact at the outset of an NRDA is provided below, as well as 

proposed regulatory changes to promote better coordination at the outset of an NRDA and 

expected benefits.  

Description of Issue 

There are few or no regulatory constraints on the scope, schedule or budget of NRDAs. The 

natural resource damage (NRD) process begins when Trustees (government departments and/or 

agencies authorized by statute to file NRD claims) undertake an initial evaluation of the basis for 

a potential claim and its likely success before drafting and sending notification letters to potential 

responsible parties. Often these letters are based on the Trustee’s review of existing information. 

However, there may be other sources of information, or existing data, that could be shared with 

the Trustees and perhaps help avoid, first of all, the start of an NRD, and secondly, the extensive 

time involved with the back and forth between the responsible party that receives the 

notification, and the Trustees involved with the specific case.  

Current Approach 

The regulatory mechanisms under 43 CFR 11 provide little or no recourse for responsible parties 

to understand and provide pertinent information regarding a potential claim, especially before the 

NRD/NRDA process begins, or before notification letters are received. As shown in 43 CFR § 

11.13, there are no specific or mandated requirements for this interaction between the 

responsible party (parties) or the Trustees prior to or at the onset of a claim.  

43 CFR § 11.13 

(b) Preassessment phase. Subpart B of this part, the preassessment phase, provides for 

notification, coordination, and emergency activities, if necessary, and includes the 

preassessment screen. The preassessment screen is meant to be a rapid review of readily 

available information that allows the authorized official to make an early decision on whether a 

natural resource damage assessment can and should be performed.  

(c) Assessment Plan phase. If the authorized official decides to perform an assessment, an 

Assessment Plan, as described in subpart C of this part, is prepared. The Assessment Plan 

ensures that the assessment is performed in a planned and systematic manner and that the 

methodologies chosen demonstrate reasonable cost. 

As shown in the section above, there is no regulatory directive to seek involvement of the 

responsible parties early on, which precludes them from having an opportunity to provide 

information or data that might be a better basis for a more informed process, or perhaps provide 
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sufficient information or data to show that an NRDA is not warranted.  Even more importantly, 

these early interactions, should they have taken place, might provide both the Trustees and 

responsible party (parties) an opportunity to discuss potential restoration options that would be 

suitable for addressing any future claim at the site in question, should an NRDA and claim be 

undertaken.  Another key component of any change is to involve the Authorized Official (one 

authorized to speak on behalf of the trustees) and senior or management-level decision-makers 

from the responsible party (parties).  In this way, decision makers from both groups are at the 

table even before a claim is prepared and filed.  In the case of Resource Conservation Recovery 

Act (RCRA)-Corrective Action, it has been found that the absence of decision-making-

individuals from both groups slows the investigation and remediation process significantly. US 

Environmental Protection Agency (EPA) has implemented the RCRA-First process, which is 

being used to revamp the RCRA Corrective Action Program with the expectation that the 

investigation phase of a project can be reduced by up to 75%
3
.   

Proposed Approach 

Specific changes to 43 CFR §11.13 are suggested as follows:  

(b) Preassessment Phase, Subpart B of this part, the preassessment phase, provides for 

notification, coordination, and emergency activities, if necessary, and includes the Preassessment 

Screen. The Preassessment Screen is meant to be a rapid review of readily available information, 

including information that may be known to or in possession of the PRP(s). The authorized 

official shall direct Federal, State and Tribal Trustees to contact the PRP(s) and obtain such 

relevant information, should it exist, and incorporate it into the Preassessment Screen. Further, 

the authorized official shall hold an initial consultation with the PRP(s)to discuss the potential 

claim, and issues relevant to the Preassessment.  This will allow the Authorized Official to make 

an early decision on a more complete record as to whether a natural resource damage assessment 

can and should be performed and identify promptly if there may be opportunities that exist to 

resolve the potential claim before an assessment begins.  

(c) Assessment Plan phase. If the –Authorized Office decides to perform an assessment after 

consultation with Federal and State Trustees and the PRP(s), an Assessment Plan, as described in 

Subpart C of this part, is prepared. The Assessment Plan shall contain clearly stated goals, 

objectives and milestones, the physical scope of the area to be assessed, the resources that will be 

studied, and estimated demands on Federal and State Trustee staffs.  It shall also specify, to the 

extent possible, anticipated costs and length of the studies, and the methods that will be 

employed for the assessment.  The Authorized Official shall require that the Assessment Plan be 

reviewed by and subject to comments from the PRP(s). Only after the plan has been subjected to 

review and comment, shall the Authorized Official determine whether the Assessment Plan is 

acceptable and ready for implementation. If the Assessment Plan is approved by the Authorized 

Official, the they shall require Federal, State and Tribal Trustees to provide periodic reports on 

progress against stated milestones, adherence to the original scope, schedule and budget, and any 

potential issues that may or could impede future progress.  

Expected Benefits 

                                                 
3
 U.S. Environmental Protection Agency (2016). Resource Conservation and Recovery Act Facilities Investigation 

Remedy Selection Track.  A Toolbox for Corrective Action.  U.S. Environmental Protection Agency: Washington, 

D.C., 104 p 
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Two reoccurring issues that arise in the NRD/NRDAs context are: 1) the absence of any “pre-

warning” that notification letters will be sent -- absent that, no opportunity exists to discuss the 

pending notifications before they are made; and, 2) the lack of rigor on scope, schedule and 

budget in the Assessment Plan, particularly for those claims that involve large or multiple 

assessment areas, and numerous natural resources.   

In most cases, notification letters have been drafted on the basis of existing information held 

primarily by State or Federal Trustees, which may not be complete and would not include 

existing information generated by the responsible party or other entities.  This means the initial 

basis for pursuing an NRDA and the subsequent notification may be based on incomplete 

information, perhaps of low quality and high uncertainty.  The changes noted above could 

resolve some or all of this concern. At a minimum, this early engagement between the Trustees 

and the responsible party will afford each group the opportunity to exchange information, discuss 

concerns or constraints, and perhaps establish a working relationship that will alleviate or reduce 

problems that might be encountered.  Nothing is lost by either group if this change is made to 43 

CFR 11, as the Trustees’ ability to develop and file a claim has not been barred, and protections 

afforded to responsible parties remain intact.  

In keeping with the approach used under RCRA: First, it is important that the Authorized 

Official be more involved with the NRD/NRDA, in conjunction with the PRP, at the beginning, 

during and at the end of the NRDA.  When principals are involved with the technical and legal 

representatives of each group, decisions typically can be made quickly, and with more oversight, 

goals for the scope, schedule and budget of the NRDA are kept front and center among all 

involved. This should provide some “guardrails” to help keep the process on a well-defined path 

that is focused on a technically and financially sound approach.  

 

Note to Reader: 

Comments on this Thought Piece are welcome  

and may be sent to the Post-Symposium Working Group at:  

symposium@nrdonline.org.  

mailto:symposium@nrdonline.org
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TOPIC #2 

How to Define a Meaningful Cooperative Natural Resource Damage Assessment Process 

under CERCLA 

Abstract 

Cooperative assessments typically involve a level of collaboration between Trustees 

(government departments and/or agencies authorized by statute to file NRD claims) and 

Potentially Responsible Parties (PRPs) negotiated in the context of a particular site; however, the 

practice area would greatly benefit from a process that is more consistent from site to site, that 

helps to avoid duplicative efforts, and promotes more efficient and cost-effective natural 

resource damage assessment (NRDA) and resource restoration. Observations of current 

cooperative NRDA processes are provided below, as well as suggested mechanisms for 

improvement and the associated benefits.     

Description of Issue 

Many articles and presentations by various authors have noted the potential benefits of 

cooperative NRDA.  By involving PRPs in the assessment process, cooperative assessments can 

result in resolution of natural resource damage (NRD) claims without litigation, may lead to 

lower overall assessment costs, and may result in natural resource restoration more promptly 

than Trustee-only assessments. 

At a minimum, cooperative assessments can enable the cooperative collection of environmental 

data, avoiding duplicative data collection and reducing overall transaction costs. 

Current Approach 

Current cooperative NRDA practices can unwittingly hinder achievement of the benefits of 

cooperative assessments.  Key obstacles include: 

 The current NRDA rules under Comprehensive Environmental Response, Compensation, 

and Liability Act (CERCLA) do not impose any obligation or create any particular 

incentives for Trustees to complete the cooperative assessment within a defined period of 

time or within a defined budget.  While PRPs can exit a cooperative assessment process 

at any time, the absence of any overall timeline or budget can discourage PRP entry into 

such a process.  To the extent that Trustees require funding of their cooperative 

assessment efforts up-front before costs are incurred (e.g., on an annual basis), such 

requirements can further discourage PRP entry into the process. 

 Some template cooperative assessment agreements provided by Trustees to PRPs specify 

that the Trustees “manage and control the assessment process,” or use similar language.  

Although Trustees sometimes will agree to use data collected by PRPs, and some 

cooperative assessment agreements include language about trying to reach agreement on 

interpretation of data, there is in practice often little cooperative discussion of the 

ramifications of the data with respect to estimated resource service losses.  Instead, the 

parties develop independent evaluations of the data that fuel (or hinder) negotiations at 

the end of the assessment process.  In addition, when PRPs are allowed to conduct data 

evaluations, they may be required to follow methodologies specified by Trustees that 

involve very conservative assumptions regarding injury, causation, and service losses, 

rather than a cooperative discussion of methodology followed by mutual adoption of 
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approaches and assumptions that are more probable under the circumstances of the site.  

Such practices discourage PRP participation and reduce the ability of the parties to 

conclude the assessment promptly with a negotiated resolution. 

 Even when cooperative studies are performed pursuant to a cooperative assessment 

agreement, the data from the studies may not be released to the PRPs until after an 

extended period.  This prevents timely analysis of the data by the PRPs, timely exchange 

of comments on the data, and timely discussions or negotiations over the meaning of the 

data. 

 The presence of multiple Trustees in a cooperative assessment can complicate and delay 

the assessment due to lack of a practical decision-making structure.  The current US 

Department of the Interior (DOI) regulations (43 CFR 11) provide that the “lead 

authorized official shall act as final arbitrator of disputes if consensus among the 

authorized officials cannot be reached regarding the development, implementation, or any 

other aspect of the Assessment Plan.”  (43 CFR §11.32(a)(1)(ii)(A).)  The foregoing 

provision does not address issues outside the scope of the Assessment Plan.  In addition, 

reluctance of the lead agency in some instances to impose its will on other agencies in a 

Trustee Council (a collection of Trustees agreeing to work together) can create 

substantial pressure to reach “consensus;” this pressure can promote adoption of the most 

strongly expressed view on any issue, rather than the most scientifically justified or 

collaboration-enhancing view.  Some Memoranda of Understanding (MOU) among 

trustees forming a trustee council actually mandate unanimous approval of all decisions, 

which enhances the potential for gridlock and delay. 

 In combination with the foregoing, the absence of a defined dispute resolution process or 

neutral decision-maker or facilitator in many cooperative assessments allows disputes 

among trustees or between trustees and PRPs to delay the assessment process 

excessively.  While PRPs can always exit from a voluntary cooperative assessment, 

having this as the sole PRP remedy for a dispute can result in premature termination of 

the cooperative process.  A better approach is needed. 

Proposed Approach 

 Speeding Up Cooperative Assessments 

o The DOI regulations can be amended to encourage early establishment of a 

tentative schedule for each cooperative assessment, subject to change as 

information is developed. 

o DOI and US Department of Commerce National Oceanic & Atmospheric 

Administration (NOAA) can authorize cooperative assessments and issue model 

cooperative assessment agreements that do not require (or that minimize) up-front 

funding by PRPs and ensure adequate documentation of Trustee costs. 

o Cooperative assessment agreements can tie PRP funding to the achievement of 

schedule milestones. 

 Promoting Cooperative Assessment, Not Just Data Collection 

o The DOI regulations already require the authorized official to “invite the 

participation” of the PRPs “in the development of the type and scope of the 
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assessment and in the performance of the assessment.”  (40 CFR § 11.32(a)(2).)  

Additional regulatory language or guidance could encourage Trustee 

representatives to allow PRPs to draft the Assessment Plan (or, in lieu of a full 

Assessment Plan, a Work Plan for any cooperative studies) and perform part or all 

of the assessment activities under Trustee oversight. This would include not only 

cooperative collection of data, but cooperative early investigation and 

development of potential restoration projects and cooperative analysis of data to 

evaluate resource injuries and estimate potential service losses.   

o Regulations and guidance also could encourage the cooperative development of 

processes to evaluate available and newly collected data.  Guidance also could 

stress that the parties should use available data as much as possible, including 

remedial investigation work and ecological risk assessments previously 

undertaken for the site in question, and generally avoid overly conservative 

assumptions. 

 Promoting Data Sharing and Accelerating Analysis and Negotiations 

o To promote transparency and accelerate assessments and negotiations, the 

regulations can require the prompt release of all data collected by Trustees to 

PRPs for review and potential discussion with the Trustees.  Such data should be 

made available even if Trustees are still implementing data validation procedures; 

it can be released with a notification that such procedures have not yet been 

completed.   

o In addition, validated data and associated quality assurance/quality control 

(QA/QC) information should be made available promptly upon completion of the 

validation process. 

 Accelerating Trustee Council Decision-Making 

o To provide an alternative to consensus decision-making or unilateral fiat, the 

regulations can be amended to allow decisions by majority vote of the authorized 

officials (when more than two are involved) and to establish a requirement for a 

dispute resolution procedure that enables expeditious elevation of issues within 

the Trustee agencies. 

 Accelerating Dispute Resolution 

o Trustee agencies can issue guidance or model cooperative assessment agreement 

language providing for a dispute resolution process in each cooperative 

assessment.  Such processes can include the involvement of a neutral technical 

facilitator or mediator and a schedule for elevation of disputes to more senior 

Trustee officials (and PRP management, if appropriate). 

Specific changes to 43 CFR 11 are suggested as follows:  

 Speeding Up Cooperative Assessments 

o Amend 43 CFR 11 by adding a new §11.26 on cooperative assessments.  Among 

other things, that section could include the following: 
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“(a) If one or more potentially responsible parties have been identified at the 

site, the Notice of Intent to Perform an Assessment to be issued to potentially 

responsible parties under § 11.32(a)(2) shall include an invitation to discuss a 

cooperative assessment process that includes but may extend beyond 

preparation or implementation of an Assessment Plan by the potentially 

responsible parties.  If such invitation is accepted, the authorized official shall 

be prepared to discuss with potentially responsible parties a preliminary 

schedule for completion of a cooperative assessment, subject to modification 

based on discussion with potentially responsible parties and subsequent 

information about cooperative assessment activities.” 

“(b) An agreement with potentially responsible parties to participate in a 

cooperative assessment need not require potentially responsible parties to 

provide funding to the natural resource trustees other than to perform or 

oversee jointly agreed-upon cooperative studies.  Any agreement that provides 

for funding by potentially responsible parties shall require the trustees 

promptly to provide adequate documentation of any costs they incur for which 

potentially responsible party funding was or shall be provided.  The trustees 

shall consider linking any potentially responsible party funding requirements 

in cooperative assessment agreements to particular cooperative assessment 

milestones.” 

 Promoting Cooperative Assessment, Not Just Data Collection 

o Amend §11.32(a)(2) or include in the new §11.26 the following: 

 “The national goal of involving potentially responsible parties in the 

assessment process is to complete assessments and resolve potential 

damages claims more rapidly and thereby obtain prompt restoration of 

injured natural resources or the services they provide to the public, 

consistent with the assessment principles in 43 CFR 11.  Trustees 

generally shall consider the following general principles of program 

management during the discussion and implementation of cooperative 

assessments: 

i. Potentially Responsible Parties should be given the opportunity to 

prepare and/or implement assessment plans or portions of such 

plans as cooperative assessment activities under trustee oversight, 

subject to reasonable trustee review and approval of such plans and 

the use of qualified personnel. 

ii. Restoration planning, including but not limited to the investigation 

of potential restoration projects, should begin at an early stage of 

any assessment. 

iii. Any Trustee or Potentially Responsible Party performing 

assessment activities should use available data, including data from 

any response actions at the site and any risk assessments prepared 

for the site, when planning and implementing assessment activities 

and evaluating potential resource injuries and service losses, taking 
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into account the reliability, relevancy, and adequacy of the 

available data for its intended assessment use. 

iv. Any Trustee or Potentially Responsible Party performing 

assessment activities should make available to trustees or PRPs 

involved in the site existing or new data gathered in the course of 

pre-assessment and assessment activities as promptly as possible.  

v. Any Trustee or Potentially Responsible Party performing 

cooperative assessment activities should employ good faith efforts 

to reach consensus with the other involved parties on the 

interpretation of, and conclusions to be drawn from, data collected 

during the cooperative assessment activities. 

vi. The parties should strive to use reasonable, science-based, and site-

specific assumptions in evaluations of potential resource injury and 

services losses relative to baseline, whenever assumptions are 

being used because site-specific data are not available.” 

 Promoting Data Sharing and Accelerating Analysis and Negotiations 

o See above.  Additional specific language could be developed. 

 Accelerating Trustee Council Decision-Making 

o Amend §11.32(a)(1)((ii)(A) by inserting the following after the second sentence:  

“The authorized officials may establish a decision-making process among 

themselves that includes majority voting or other alternative procedures.  

Memoranda of Understanding or similar agreements among authorized officials 

regarding participation in assessments shall include procedures for the elevation 

of disputes within the involved agencies and shall not mandate the achievement of 

consensus on assessment decisions.” 

 Accelerating Dispute Resolution 

o The parties could use language in a cooperative assessment agreement or a 

separate confidentiality agreement that provides for the use of a neutral to help 

resolve disputes.  While the specifics of a mediation agreement are beyond the 

scope of this outline, such an agreement could be written as subject to the 

Administrative Dispute Resolution Act of 1996, 5 USC §574, and it would 

provide that the mediation would be treated as compromise negotiations under 

Rule 408 of the Federal Rules of Evidence and applicable state law. 

o In conjunction with such provisions, the cooperative assessment agreement could 

include a dispute resolution provision like the following: 

 “The Parties shall attempt to resolve promptly any disputes concerning the 

implementation of this Agreement through good faith negotiations.  The 

period of informal negotiations shall not exceed [30] days from the time 

the dispute arises unless otherwise agreed in writing between all Parties 

involved.  A dispute shall be considered to have arisen when one party 
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sends the other parties a written notice of dispute that briefly identifies the 

subject of the dispute. 

 The parties may agree to use facilitated negotiations under the 

[ADR/Confidentiality Agreement] to avoid or resolve disputes among the 

parties. 

 In the event a resolution is not reached among the parties’ representatives 

within [30] days from the notice of dispute, the parties shall attempt in 

good faith for a period not to exceed [60] days to reach a mutual resolution 

through consultation among the following senior management 

representatives of each party:  [provide list of senior management 

representatives].” 

Expected Benefits 

Successful cooperative assessment processes have many features, including intangible ones such 

as the building of confidence and trust among the participants.  The above suggested changes to 

the DOI regulations and Trustee guidance/practices do not address such intangibles.  However, 

several current NRDA practices have been identified that hinder achievement of the well-

recognized benefits of cooperative assessments.  Such practices discourage PRP involvement, 

slow down assessments, or otherwise reduce the ability of the parties to conclude assessments in 

a timely fashion with a negotiated resolution.  The changes suggested above are intended to 

improve those practices and thereby accelerate NRD case resolution, which in turn should 

accelerate the restoration of injured natural resources and/or the services they provide to the 

public. 

 

 

Note to Reader: 

Comments on this Thought Piece are welcome  

and may be sent to the Post-Symposium Working Group at:  

symposium@nrdonline.org.  
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TOPIC #3 

Addressing Data Gaps and Uncertainties for  

Natural Resource Damage Assessment Decision Making 

Abstract 

Lack of data – or uncertainties associated with data – can often lead to disagreement about the 

calculation of natural resource damages at a given site, leading to delay in settlement and natural 

resource restoration. The current process for addressing data gaps is described below, as well as 

a new approach for addressing such gaps and uncertainties and the expected benefits of such a 

change in approach.  

Description of Issue 

At the outset of a natural resource damage assessment (NRDA), data are not available for all 

elements of debit and credit calculations.  Furthermore, there may be uncertainties about the 

applicability and/or accuracy of some of the available data.  Early in NRDAs, these data gaps 

and uncertainties can be addressed using assumptions and professional judgments. Experts, 

either working on behalf of Trustees (federal and state government agencies and Indian tribes 

who are authorized by statute to file NRD claims) or for Potentially Responsible Parties (PRPs), 

may disagree on some/many of those assumptions and professional judgments, leading to 

substantial differences in the parties’ view of the assessment results.  The parties may also 

disagree on the type and scope of additional data needed to address gaps and uncertainties.  At 

many sites, addressing these disagreements can significantly delay natural resource damage 

(NRD) settlements and increase assessment costs.  A new approach is needed to address data 

gaps and uncertainties in NRDAs in a way that promotes earlier settlements and reduces 

assessment costs. 

Current Approach 

Trustees are responsible for obtaining sufficient recoveries from PRPs to compensate the public 

for natural resource injuries resulting from their releases of hazardous substances (43 CFR 

§11.80(b)).  The public is given an opportunity to review and provide input on proposed NRD 

settlements, and ultimately a court must approve such settlements.   

When facing data gaps in an NRDA, Trustees tend to use “reasonable worst case” (RWC) 

assumptions and professional judgments in order to ensure that the public is sufficiently 

compensated for NRDs.  However, compounding RWC assumptions and professional judgments 

on multiple elements of the NRDA can lead to very high damage estimates, given the 

multiplicative nature of most NRDA methodologies (Dunford, Ginn & Desvousges 2004).  
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On the other hand, PRPs often use “reasonable best case” (RBC) assumptions and professional 

judgments for data gaps and uncertainties in order to reduce assessment costs and to avoid 

overcompensating the public.  When applied to multiple elements of an NRDA, RBC 

assumptions and professional judgments can lead to much lower damage estimates than those 

obtained from RWC assumptions. 

Trustees may be reluctant to collect additional data for an NRDA for several reasons. First, 

replacing RWC assumptions and professional judgments with additional data can substantially 

lower the very high RWC estimate of damages.  Second, collecting additional data takes time, 

which can delay the NRD settlement.  Third, collecting additional data is expensive. PRPs 

themselves may be reluctant to collect additional data in the belief that the most likely outcome 

will be that they have more data but the same level of uncertainty.  Ultimately, PRPs pay for 

reasonable assessment costs, but Trustees may not have access to additional funds for data 

collection, even if later reimbursed by the PRPs. 

Proposed Approach 

The proposed approach for addressing data gaps and uncertainties in the NRDA process for 

hazardous-substance releases involves several key features: 

 Explicit identification of data gaps and uncertain NRD inputs, 

 Three possible estimates for each data gap and uncertain input (i.e., Low, Probable, and 

High), 

 NRD estimates using Monte Carlo
4
 simulation for the three estimates for each data gap 

and uncertain input,  

 Trustees disclosing their NRD estimates using Monte Carlo simulation to PRPs, and 

 PRPs having the option to settle their NRD liability with the Trustees at a specified 

percentile (e.g,, 80%) of the NRD estimate created using Monte Carlo simulation. 

Alternatively, the PRP may prefer to fund one or more studies to reduce or eliminate the 

uncertainty for one or more inputs. 

All of these features could be incorporated in the existing NRD regulatory framework for 

hazardous-substance releases (43 CFR 11) through modifications in §11.38 (Assessment Plan – 

Preliminary Estimate of Damages) and §11.84(d) (Damage Determination Phase – 

Implementation Guidance, Uncertainty).  Recommendations are provided below.     

Preliminary Estimate of Damages 

Currently, the Trustees calculate a Preliminary Estimate of Damages (PED) as provided in 

§11.38(b) for the scoping of the Assessment Plan.  However, our proposed approach would use 

the PED to eliminate most of the NRDA, if the PRPs are willing to settle the case for the 

Trustees’ percentile damage estimate.  We propose adding the following to §11.38 (b):   

“A second purpose of the PED is to give PRPs an opportunity to settle their NRD 

liability for an amount based on the agreed percentile of the PED estimates from 

                                                 
4
 There are several methods and models available to practitioners to address uncertainty. The Monte Carlo method is 

provided here as one option, but one that fits well in the illustrated context.  
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the Monte Carlo simulation described in Section 11.84(d).  If the PRPs do not 

wish to settle their NRD liability for the agreed percentile of the PED estimates, 

then they can opt to provide funding for one or more assessment studies to 

eliminate data gaps and/or reduce uncertainties in one or more NRD inputs.”   

An additional Step would be added to §11.38(c) to implement the use of the PED, such as: 

“(3) The preliminary estimates of restoration costs and compensable value should 

identify missing data and uncertain inputs for each element of damages.  The PED 

should provide Low, Probable, and High estimates for each element having 

missing data or uncertain inputs.  Those estimates would be incorporated into the 

PED using Monte Carlo simulation, as directed in §11.84(d).”   

Currently, §11.38(d)(3) indicates that the Trustees are not required to disclose the PED before 

the conclusion of the assessment.  (In the current regulations the Trustees can postpone the PED 

until the end of Injury Determination Phase, if they do not have sufficient, existing information 

for the PED in the assessment planning phase.)  The provision should be revised to require the 

Trustees to disclose the PED prepared according to the above methodology, when it is available, 

in order to potentially settle the case without further assessment activities.   

Implementation Guidance on Uncertainty 

§11.84(d)(1) has helpful language about documenting and explicitly handling uncertainties in 

assessment inputs, which are supposed to be incorporated in all of the elements of the 

assessment.  However, §11.84(d)(2) is not consistent with a Monte Carlo simulation approach to 

incorporating uncertainty.  The language in the subsection would be revised as follows:    

“(2) To incorporate this uncertainty, the authorized official should develop Low, 

Probable, and High estimates for each missing/uncertain input.  The alternative 

estimates for the missing/uncertain inputs should be incorporated into the 

assessment using Monte Carlo simulation with triangular probability distributions.  

The results from the Monte Carlo simulation should be based on at least 5,000 

simulations.” 

Definition of Monte Carlo Simulation  

Since many NRD practitioners may not be familiar with Monte Carlo simulation, addition of a 

definition of the technique to §11.14 would be useful, such as: 

“Monte Carlo simulation is a mathematical technique that involves random 

sampling from specified probability distributions for each of the uncertain inputs 

in the assessment process.  An assessment result is calculated using the randomly 

selected inputs, and then the same random sampling process is repeated thousands 

of times, with the results for all of the simulations arrayed from lowest to highest 

and presented in five-percentile increments.” 

More Details on Proposed Approach 

For simplicity, the proposed approach uses the following definitions: 

 Target site:  The site that is the focus of the NRD assessment; 

 Transfer site(s):  One or more non-target sites having information that may be useful for 

the NRD assessment at the target site; and 
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 Data:  Information on the target site and transfer site(s) that is potentially useful for the 

NRD assessment, including measurements, study results, models, and proxies pertaining 

to any element of NRD debit and credit calculations. 

The following example illustrates potentially useful information on a transfer site.  Suppose the 

target site involves injuries to a fish community in a river.  A transfer site may be another river in 

the same state that has comparable injuries to its fish community from the same type and 

magnitude of stressor as the target site.  If there was a study on the impact of the injuries to the 

fish community at the transfer site, then some results from that study may be useful for the NRD 

assessment for the target site. 

The proposed approach for addressing data gaps and uncertainties involves the following 

assessment steps: 

1. Acquire the available data on the target site and transfer site(s); 

2. Identify gaps in the available data (hereafter “missing data”) and uncertainties that limit 

the usefulness of the available data for the NRD assessment; 

3. Use assumptions and professional judgments to develop “low”, “probable,” and “high” 

estimates for each NRD assessment input having missing data or uncertainties; and 

4. Use Monte Carlo simulation to develop a distribution of NRD estimates using the 

available data and the estimates from Step 3 for the missing or uncertain data. 

After completing Step 4 (above), the Trustees would give the PRPs a choice among the 

following two alternatives: 

A. Settle the NRD for the target site by paying the NRD amount at specified percentile (e.g., 

80%) or percentile range of the distribution from Step 4, or 

B. Provide the funding for, and possibly implement, one or more data collection studies to 

replace some of the missing and/or uncertain data used in Step 4.
5
   

Expected Benefits 

Alternative A gives Trustees the assurance that the public is compensated for the majority of the 

estimated loss, and it allows the PRP to settle the case with no additional assessment costs.  

Alternative B allows the PRPs to collect data for important inputs for which it disagrees with the 

Trustees, and the Trustees are assured that the collected data are relevant and reliable, because 

the Trustees reviewed and approved the work plan and monitored the data collection.  Using the 

proposed data-collection decision framework also ensures that efforts and funds will be directed 

to the most important data for the outcome of the NRD assessment.   

Presumably, the PRPs will choose Alternative B if the cost of the data-collection study is less 

than the expected reduction in the percentile of the NRD amount from Step 4.  Otherwise, 

Alternative A is the least-cost choice for the PRPs.  In making the decision between Alternatives 

A and B, PRPs could use sensitivity analyses to identify the types of collected data that would 

                                                 
5
  The Trustees would have the right to approve the work plan for any data-collection studies, regardless of who 

implements them.  Also, the Trustees would receive funding to monitor any data-collection studies implemented by 

the PRPs. 
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result in the greatest reduction of uncertainty.  This may include data on relatively rare, but 

important, species from an NRD standpoint (e.g., threatened or endangered species).  

Alternative B may result in a later settlement than Alternative A, because of the time required to 

collect and analyze the data.  However, the additional data collected under Alternative B should 

increase the likelihood that the settlement would be accepted by the public and the court, which 

is important to both the Trustees and the PRPs. The Trustees should also consider that resolving 

disagreements among Trustees and PRPs about data gaps and uncertainties may take as much 

time as the time needed to collect and analyze additional data.   

Transparency is a key component for the success of the proposed approach.  Specifically, the 

Trustees would need to provide the information that they used in Steps 1 – 4, and the PRPs 

would have to provide detailed workplans for any data collection studies.  Additionally, technical 

discussions about the quality and usability of the transfer-site data will be important for the 

proposed approach. 

Hypothetical Example of Proposed Approach 

To illustrate the proposed approach, consider a former smelter site in a remote area surrounded 

by sagebrush steppe habitat in a western state.  Suppose that historic air discharges from the 

smelter resulted in habitat injuries over a large area downwind from the site.  The Trustees for 

the injured habitat find a study in the scientific literature on the impacts of air emissions from a 

different type of facility on similar habitat in another western state, so they transfer the results 

from that study to the smelter site for the Habitat Equivalency Analysis (HEA) debit 

calculations.  The Trustees also identify a candidate restoration project for the injured habitat and 

use a model from another study for the HEA credit-per-acre calculations for the restoration 

project.   

Table 1 on the next page shows the debit and credit-per-acre inputs for the hypothetical example.  

Using those inputs in a Monte Carlo Simulation HEA produces a result of 6,846 restoration acres 

at the 80
th

 percentile using a triangular distribution.
6
  If the cost of the restoration project is 

$2,000 per acre, then the habitat damages are $13.7 million.   

Habitat injuries downwind of the smelter site may be influenced by factors such as:  elevation, 

slope, soil chemistry, invasive species, current and historical grazing, irrigation, other 

agricultural practices, and possibly other human activities (e.g., off-road vehicle use, hiking, and 

camping).  Suppose that the PRPs for the smelter site believe that the study selected by the 

Trustees for the debit calculations produces an overstatement of habitat injuries.  Further, 

suppose that the PRPs propose an original study of a site near the smelter that they believe better 

represents baseline conditions for the injured habitat.  The expected cost of the proposed study is 

$800,000, which would be paid by the PRPs.   

 

  

                                                 
6
  The HEA uses 2019 as the base year for the assessment and a 3% discount rate. 
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Table 1:  Trustee HEA Inputs for Hypothetical Smelter Site  

 

 

Table 2 on the next page presents the debit inputs in italicized, red font expected by the PRPs 

from implementing the proposed study.  Using the inputs in Table 2, the Monte Carlo Simulation 

HEA produces a result of 4,162 restoration acres at the 80
th

 percentile using a triangular 

distribution, which is a reduction of 2,684 restoration acres.  At a cost of $2,000 per acre, the 

proposed study lowers habitat damages by about $5.4 million at a study cost of $800,000.  In 

conclusion, the proposed study in this hypothetical example produces a more appropriate 

assessment of the baseline condition of the injured habitat with a $4.6 million cost savings to the 

PRPs (i.e., $5.4 million reduction in damages minus $0.8 million cost of the study equals $4.6 

million cost savings).   

 

  

High Probable Low

Debit Inputs

Injured habitat (acres) 1,000

First year of service loss 1981

Service loss in first year 80% 75% 65%

Years to recovery 50 45 35

Credit Inputs

Restoration implementation year 2021

Maximum service gain 35% 25% 20%

Years to reach maximum service gain 10 9 7

Years of maximum service gains 35 25 20

Accepted 

Inputs
Inputs

Uncertain Inputs
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Table 2:  Alternative HEA Inputs for Hypothetical Smelter Site  

 

Only the italicized inputs in red differ from the inputs in Table 1. The above is provided as an 

example only by way of illustration and the parameters may vary in actual cases. 
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Note to Reader: 

Comments on this Thought Piece are welcome  

and may be sent to the Post-Symposium Working Group at:  

symposium@nrdonline.org.   

 

 

High Probable Low

Debit Inputs

Injured habitat (acres) 1,000

First year of service loss 1981

Service loss in first year 60% 55% 45%

Years to recovery 40 35 25

Credit Inputs

Restoration implementation year 2021

Maximum service gain 35% 25% 20%

Years to reach maximum service gain 10 9 7

Years of maximum service gains 35 25 20

Inputs
Accepted 

Inputs

Uncertain Inputs
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