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AVERAGING 
 
Avoid compliance averaging of sampling data lest you create the false illusion of having achieved compliance 
with soil cleanup criteria. 
  
In addition, promote the preferential and prompt removal and/or treatment of “hot spot” concentrations of 
contaminants. The remaining contaminated areas will contain lesser concentrations of contaminants and 
should therefore be more tractable than the “hot spots” which had been more expeditiously dealt with. 
 
CLEANUP versus MAINTAINING IN PLACE AND MONITORING 
 
Preferentially implement wherever practicable those cleanup options which will actively serve to truly 
environmentally remediate a contaminated site. Options that permit contaminants to remain in place over an 
extended time period are essentially passive and typically mandate the imposition of sometimes extensive and 
expensive monitoring and regulation of the contaminated sites. As a result long term institutional and/or 
engineering controls (LUCs) must be devised, implemented and enforced - sometimes almost in perpetuity. At 
such sites where contaminants are permitted to remain in place the neighboring communities continue to 
remain at risk of unintended exposure to those contaminants. 
 
To minimize the possibility of unnecessarily exposing additional communities and regions to the contaminants 
at any particular site it is, generally considered, preferable to treat those contaminants onsite wherever 
practicable. Sometimes local circumstances, economies of scale and/or a lack of sufficient appropriate facilities 
may require that contaminants be removed and transported offsite - either for safe storage in a preferred 
location or for more expeditious treatment elsewhere.  
 
In general, favor active measures which immediately reduce contamination. With passive measures such as 
monitored natural attenuation (MNA) and capping contaminants remain in place and the environment may 
slowly degrade those contaminants naturally. However, this is often not prudent especially if the contaminants 
can easily migrate off-site. Such passive measures as MNA and capping are undesirable if the mere presence 
of existing contaminants unduly inhibits previously existing site activities and/or if those contaminants prevent 
the use or improvement of facilities on the site.    
 
CONTINGENCY RESPONSE 
 
After a remedial action for a specific contaminated site has been selected it should then generally be helpful to 
identify and memorialize in the record of decision for that site at least one likely contingency response that 
could conceivably be implemented if the selected remedy fails. Provide sufficient preparatory information to 
enable those responding to a possible future failure to respond expeditiously and effectively. However, since 
new environmental remediation technologies are continually being developed and since existing technologies 
are also constantly being improved it is usually inadvisable to unequivocally commit to a specific technology. 
One can not predict with certainty just which technologies will prove to be the most cost-effective in the future. 
In addition, the potential efficacy of a particular environmental remediation technology selected for a 
contingency response may be adversely impacted by future unexpected activities at the vicinity of the site such 
as new facility construction, urban growth, materials storage, long term weather changes, tectonic activity, etc.  
Due to the uncertainty associated with predicting the potential cost of a possible future contingency response it 
is inappropriate, generally considered, to factor this extremely problematic potential cost into the expected cost 
of a remedial action.    
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COST DETERMINATION 
 
The estimated proposed cost of remediating a site typically includes expenditures expected to be incurred for 
that site until the remedy is in place and finally complete. However, if the duration of the implementation of the 
remedial action (RA) is of an undeterminable length then a maximum time period of 30 years is often assumed. 
It must be noted that some remediation efforts can actually require much more time than 30 years and thus the 
initial cost calculations on which they are based are in fact inaccurate and biased. Indeed, for radiological 
contaminants the time of remediation may actually span decades, centuries or even millennia. The actual cost 
of long term stewardship can not be accurately determined if the time period utilized in the calculations is 
insufficient. Therefore, proposed cost estimates for RAs should more accurately reflect their real expected 
length of duration.  
 
A thorough and accurate evaluation on the basis of cost of a potential remedial action should ideally also 
include probabilistic risk consideration of the additional potential costs posed by cleanup delays such as the 
possibility that the site’s contaminants will inadvertently migrate off-site and inflict harm elsewhere. The length 
of duration of a remedial action is typically directly proportional to the probability of additional unintended 
exposure to contaminants occurring. The longer the time frame of remediation is the larger is the probability of 
additional unexpected cleanup costs being incurred.  
 
Cost determination for slow remediation methods such as MNA will therefore tend to be more variable, more 
problematic and correspondingly less certain.    
  
DATABASES 
 
Record databases, digital and/or paper, which are sufficiently accessible to the appropriate environmental 
remediation partners, are vital to the effective implementation of land use controls whether they are primarily 
engineering controls or institutional controls. Accurate and complete databases which provide site specific 
details such as site geography, site contaminants, site use, site ownership, applicable Record of Decision and 
applicable LUCs are essential to the effective use of any land use master plan and of LUCs in general. If 
record depositories are properly maintained and sufficiently accessible to appropriate personnel then they can 
facilitate and simplify a wide variety of physical activities at a site. Such depositories can serve a useful legal 
purpose enabling and legitimizing LUCs - especially should land ownership change and legal deed restrictions 
need to be imposed upon deeds of land and/or mineralogical rights.   
 
In addition, long-term records of the nature and also of the locations of both detected and suspected MEC sites 
should be maintained to assure that the “master plans” of all relevant facilities and/or communities properly and 
safely regulate their development activities. In addition, adequate long-term MEC records are essential to 
assuring that institutional and/or engineering controls will be properly implemented to: 

 
 Permit safe construction activities.  

 Restrict inappropriate and inadvertent access to MEC. 

 Minimize the likelihood of offsite migration of MEC related contaminants.  

 
MEC records should be integrated with the facility’s own Geographic Information System (GIS) and also with 
its Installation Restoration Program (IRP) documents repository. 
 
Ideally, one comprehensive database should be established, assuming that it hasn’t already been done so, 
which would integrate all contaminated sites for which U.S. authorities are responsible for. Reasonable access 
to this database should be permitted to the relevant authorities of the various states, tribal nations, etc. This 
database should cite such site-specific data as contaminants, history, ownership, deed restrictions and 
geography. This database could be integrated with another cross-referencing database of currently available 
environmental remediation technologies to facilitate the assessment of possible environmental remediation 
technologies for any type of contaminated site.    
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It is advisable to provide the public with at least one information depository that is located in the immediate 
vicinity of a site. The effected facility itself may provide the public with limited access to its own secured 
information repository. If a restoration advisory board is in effect at a site then that board may provide its own 
repository, in paper or digital format. Although it is desirable to establish a website information repository it is 
nevertheless best to also assure members of the public, perhaps also of the RAB, with a non-digital means of 
perusing documents. Not everyone is sufficiently computer literate and/or has adequate internet access to 
afford him or her a reasonable opportunity to benefit from an internet depository. Consideration should also be 
given to the fostering of the regular issuance by the RAB of an informative briefing document or newsletter that 
can be used to keep both the members of the RAB and of the general public informed in a timely manner of 
events concerning the environmental remediation of the sites with which they are concerned. This newsletter 
or briefing document can serve as an information channel to RAB members and it can be displayed on a RAB 
website. It can also potentially benefit other RABs encountering similar circumstances. 
  
DISCORD BETWEEN PRINCIPAL PARTNERS 
 
Although it would be preferable if the principal environmental restoration partners always cooperated amicably 
and never disagreed it is unreasonable to always expect complete amity. Indeed, some disagreement can 
actually serve to assure objectivity and the avoidance of “group think” tendencies that tend to promote 
excessive conformity thus sacrificing objectivity and impairing problem solving. There is sometimes an inherent 
value to bringing disparate organizations with different goals together into a conflict resolution forum that is 
deliberately designed to promote their synergistic cooperation for the mutual benefit of all. However, it is vital 
that all parties involved in a conflict engage one another sincerely and constructively with the ultimate goal 
being the expeditious and effective environmental remediation of the relevant site. To the achievement of this 
purpose the provision of qualified and experienced facilitators and relevant conflict resolution training of conflict 
participants can be of value.  
 
FUNDING 
 
The financial cost of a potential remedial action alternative is typically deemed to be a crucial determinative 
factor when comparing and assessing different possible remedial action alternatives for any particular site. 
Therefore, the amount of funding available for environmental remediation and the anticipated cost of cleanup 
are vital factors in determining which remedial action alternative will finally be selected to cleanup a site. A vast 
amount of contaminated sites still remain to be remediated and therefore the projected total cost of remediating 
all of those sites may be assumed to be similarly vast.  
 
If one considers only DoD sites one will note that various sources have recently disclosed that approximately 
10,000 sites currently under the Pentagon’s supervision still require remediation and that more than 3,400 of 
these are superfund sites. Such sources have cited that there exist a total of 31,487 DoD cleanup sites of 
which 9,852 have not yet achieved their remediation goals. From a DoD mission critical perspective one must 
note that too often the mere presence of contaminants unfortunately inhibits the practical and effective use of 
numerous diverse military facilities. In addition, those contaminants also tend to limit the expansion of and/or 
modernization of those same military facilities thus indirectly interfering in their achievement of their respective 
mission goals. It has been alleged that during the previous administration the Pentagon had spent an average 
of about $2 billion per year, or less than 0.5 percent of its annual budget, on the environmental restoration of 
DoD sites. Will the current administration allocate additional funds for cleanup? 
 
Unfortunately, there are many private and government owned sites at which contamination is so severe that 
the real practical value of those sites has been significantly reduced due to the presence of that contamination. 
Indeed, the presence of that contamination constitutes a real and palpable retardant to commercial and other 
activities at those sites. At many, commercially zoned, contaminated sites most if not all commercial activity 
has, for all intents and purposes, virtually ceased. Thus one may conclude that the presence of those 
contaminants is not merely aesthetically unappealing. The presence of those contaminants is not simply 
harmful to the environment. The almost ubiquitous and pervasive presence of contaminants is in fact an 
unequivocal retardant to commercial activity in general and therefore it inevitably tends to restrict economic 
growth. 
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In conclusion, in a time of financial distress some may understandably be inclined to prefer to reduce the total 
amount of funding made available for environmental remediation activities deeming such activities as less 
significant to the rebuilding of our nation’s economy. However, if one more carefully scrutinizes the intrinsic 
nature of most cleanup activities one will realize that they are essentially infrastructure enhancement efforts.  
 
Environmental remediation efforts typically involve personnel and equipment engaged in activities that can be 
described as being essentially civil engineering efforts that are literally “shovel ready” and intended to improve 
and/or render more available for practical use those lands which had previously been contaminated and thus 
made less useful and commercially viable. Indeed, infrastructure enhancement activities have throughout the 
millennia, in diverse cultures and civilizations, served effectively both as immediate stimulants of commercial 
activity and as a practical means of facilitating future economic growth.  
 
Because infrastructure enhancement projects tend to be relatively more “shovel ready” they can usually be 
scaled to be more or less labor intensive to accommodate the current relative ratio of demand for labor to the 
supply of labor, as the times require. Infrastructure enhancement projects also tend to serve to strengthen the 
ability of a government to effectively administer the nation state by simultaneously increasing access to vital 
resources while strengthening the vital sinews of commercial economic growth : transportation, 
communication, and power generation (whether ordinary manpower, horse, oxen, water, wind, steam, coal, 
electrical, petrochemical internal combustion, nuclear fission, solar, geothermal, nuclear fusion). 
 
GUIDING PRINCIPLES 
 
The following is a paraphrasing of excerpts of a CERCLA (Comprehensive Environmental Response, 
Compensation and Liability Act of 1980) policy directive entitled “Summary of Key Existing EPA CERCLA 
Policies for Groundwater Restoration” to Superfund National Policy Managers in Regions I through X (June 26, 
2009 transmittal from  the Office of Solid Waste and Emergency Response).  This guidance purportedly follows 
the “fundamental tenet of the NCP” to return usable groundwaters to their beneficial uses wherever practicable. 
 
 The key principles are:  
 

 If groundwater which serves the community as a current or potential source of drinking water is 
contaminated above protective levels then restore that aquifer to its beneficial use (e.g., drinking  
water standards) whenever practicable. 
 

 Prevent off-site migration of contaminants. 
 
 Prevent additional contamination of an affected aquifer and/or other media. 

 
 A technical impracticability waiver and other waivers may be considered.  

 
(What is currently technically impractical and cost prohibitive will probably eventually become 
practicable as environmental remediation technologies evolve.) 
 

 Early actions should be preferentially considered and implemented - as soon as possible. 
 
INSTITUTIONAL CONTROLS 
 
Institutional controls (ICs) should not be relied upon as the only response to the presence of contaminants on a 
site, especially if the site’s groundwater is contaminated. Nor should the mere existence of ICs be used as 
justification for not taking action under CERCLA for this can be construed as being essentially a postponement 
of real problem resolution to an undefined and uncertain future date.  
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INSURANCE – Performance Based Contracting 
 
One advantage of using a performance based contract (PBC) rather than conventional contracting is that an 
insurance premium can apparently be included as a cost. That insurance provides for financial assurance in 
the event of unexpected site conditions that would result in a higher cost for remediation and/or project failure.  
 
METRICS 
 
Define a set of metrics to use when evaluating the effectiveness of environmental remediation personnel that 
lends more weight to the actual dissolution / treatment of contaminants at a site than it does to the mere 
physical removal of those contaminants to another location. When evaluating performance the least weight 
should be accorded to tasks resulting in the passive retention of contaminants in place, presumably with 
suitable engineering and/or institutional controls. Encourage real cleanup rather than passive “capping” or 
mere monitored natural attenuation of contaminants. Fairness dictates that compensating factors be used to 
accurately reflect the different degrees of task difficulty imposed upon personnel by such variables as  
available funding, the nature of the contaminants ( for example, contrast contending with TCE which readily 
dissolves over a reasonable time interval into less harmful substances versus radioactive substances having a 
half-life of several centuries or millennia), obstructive resistance from vested special interests, community 
involvement, etc.  
 
The performance assessments of career professional, environmental remediation, project managers should 
preferentially further their successful implementation of active environmental remediation measures that 
successfully dissolve, treat, disassociate, vaporize or in some other manner safely “breakdown” contaminants 
into their less harmful constituents.     
 
MONITORED NATURAL ATTENUATION 
 
Monitored natural attenuation (MNA) essentially involves passively waiting for contaminants to be degraded 
naturally  —  and usually slowly - by the environment. When MNA is utilized the effected area is monitored 
over an extended time period thus requiring extensive implementation of LUCs and expensive sampling. It 
would be preferable to implement remedial actions which directly act to redress contamination either by 
expeditiously removing contaminants and safely transporting them offsite to appropriate certified facilities or by 
safely decomposing the contaminants onsite into relatively harmless components. 
 
There are additional uncertainties inherent in relying on such relatively passive and indirect measures as 
monitored natural attenuation. MNA essentially involves permitting the environment to naturally — and often 
slowly - decompose contaminants over time. This entails the tacit assumption that an exact enough perception 
of the environment can be established to first permit accurate quantification of relevant factors and that realistic 
mathematical models can subsequently be created for use in devising a cost-effective remedial action. In point 
of fact this tacit assumption is an uncertainty and therefore a risk. For example, due to the difficulty of exactly 
calculating the amount of time required for safe attenuation many determinative factors such as soil density 
and porosity; underground water flow rates, water flow vectors and etc. - which do not always lend themselves 
to easy determination or quantification - can potentially loom large in determining the effectiveness and the 
time duration of a remedial action.  
 
The duration of a remedial action for any particular contaminant at a site should ideally be the amount of time 
required to remediate that site to an acceptable, scientifically established and verifiable, objective standard. But 
a significant disadvantage to relying on monitored natural attenuation (MNA) to remediate a site is the 
possibility that the site’s contaminants will migrate prior to being degraded. Water soluble contaminants tend to 
be exceedingly poor candidates for the application of MNA to remediate a site precisely because there is a 
greater possibility that the site’s water soluble contaminants will migrate off-site prior to their having degraded 
sufficiently. Groundwater may migrate beyond the borders of a site and enter nearby aquifers, streams, rivers, 
lakes and reservoirs. Therefore time is a critical factor. Cleanup standards have to be sufficiently restrictive to 
be meaningful - and - the duration of MNA must be short enough to guarantee that the contaminants will 
decompose before they migrate elsewhere.  
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Not surprisingly, many RAB members have throughout the years frequently expressed a preference for the 
active removal of contaminants rather than for merely waiting for the contaminants to decay or attenuate 
naturally.  Community members of RABs tend to be keenly aware of the importance of safeguarding the very 
groundwater sources that their communities depend upon.  
 
 
NATURALLY OCCURRING “BACKGROUND” CONTAMINANTS 
  
Active response measures which directly address environmental concerns by immediately treating and/or 
removing contaminants are usually preferable. However, sometimes a particular contaminant exists naturally at 
a site in sufficient amounts to be considered naturally occurring and ubiquitous. In such a situation it is 
understandable that that contaminants natural occurrence is taken into consideration when that site is 
evaluated. It should be calculated into the decision-making process. This is especially so if the cost of 
remediating this naturally occurring “background” contaminant to an acceptable level is deemed prohibitive. 
However, although this contaminant may be naturally occurring and ubiquitous it should not be automatically 
dismissed and ignored.  

 
Our concern must not only be for our environment and for the health, safety and welfare of those communities 
neighboring a particular site. We are also obligated to consider the health, safety and welfare of all of those 
individuals who daily work and/or reside on a site — whether they are civilians, government employees, 
contractors, military personnel and/or their families. If a comprehensive active response to a naturally occurring 
and ubiquitous contaminant is not practicable then at least appropriate engineering and/or institutional controls, 
LUCs and a land management plan should be implemented to assure appropriate protective safeguards — 
especially in residential areas on that site. 
   
OUTREACH 
 
Issue an informative technical newsletter or informational document. This can constitute a useful 
communication channel within the RAB and between the community and the environmental remediation 
partners. Such a newsletter can provide the community members of a RAB with timely updates about newly 
drafted documents, field activities, upcoming events related to environmental issues at the site, and 
discussions at technical environmental “partnering” meetings. Notices about training sessions and new or 
revised relevant federal or state regulations can be included. Newsletters can be displayed on a dedicated 
website, distributed to all of the communities immediately adjacent to the site and they can be distributed to 
local elected representatives and to individuals who have expressed an interest in receiving this information. A 
newsletter can typically be issued to RAB members immediately prior to public RAB meetings to prime them 
with timely and current information for their upcoming meeting. 
 
To assure accuracy of content and to minimize bias consider establishing a newsletter editorial review process 
that will provide for frank critical technical input from all of the principal environmental restoration partners. An 
editorial review committee comprising RAB community members and representatives of all of the 
environmental restoration partners can be established to assure the accuracy, objectivity and relevance of the 
contents of newsletter articles. To minimize unnecessary discord and confusion it is usually advisable to not 
officially release a newsletter to the general public until after the satisfactory completion of the review process. 
Once the review process has been completed newsletters may then be distributed to interested members of 
the general public. Consider distributing newsletters to the official governing bodies of all of the communities 
adjacent to your site / facility. 
 
 
RESTORATION ADVISORY BOARD (RAB) 
 
A RAB is essentially a public liaison / advisory organizational unit. It serves as one element of a protective 
array of institutional controls established for any given site.  
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RAB members typically reside in the communities immediately adjacent to and surrounding contaminated 
sites. Therefore, RAB members tend to be more acutely aware of the need to safeguard both their nearby 
drinking water sources and those other features of their environment which are also vulnerable to 
contamination. Therefore, RAB members are naturally predisposed to assume a “long term stewardship” role 
in the environmental remediation effort at a site / facility. 
 
A RAB can function as an institutional control by virtue of its consisting primarily of locally selected 
representatives of the affected local community who are accustomed to serving with the sites principal 
environmental remediation partners. Accordingly, a RAB is uniquely predisposed to serve organizationally as 
the local community’s contribution to a site’s “first line of detection and response.”   
 
A RAB can serve as a useful and relatively inexpensive “tripwire” should “cleanup” measures at a site 
experience extreme failure. It can also serve as the nucleus around which local personnel can initially be 
engaged, under the supervision of appropriate higher authorities, to facilitate the formation of an immediate 
emergency response while necessary, but momentarily unavailable, non-local assets are being mobilized and 
prepared for local insertion.  
 
The more knowledgeable RAB members are about site specific conditions the more assistance they can 
potentially provide. In general, a RAB can embody within its personnel and its records, whether digital or 
paper, institutional memory of local conditions.   
 
Care should be taken to avoid excessively restricting the right of RABs to deliberate about environmental 
remediation issues concerning the sites within their purview. 
 
RESTORATION ADVISORY BOARD CONTINUANCE 
 
The RAB associated with any particular site should, generally considered, be retained in existence for as long 
as contaminants remain in excess of acceptable standards at that site. RABs have an inherent interest in 
helping to assure a consistent and faithful long-term commitment to the maintenance of institutional controls at 
a site. 
 
The implementation of institutional and/or engineering controls (ICs) at a site should not be deemed sufficient 
justification for the termination of a RAB. Indeed, a mere reliance upon institutional and/or engineering controls 
rather than the removal or treatment of contaminants mandates that a RAB be maintained precisely because a 
RAB can serve an important oversight role by helping to assure that the ICs  will be implemented as initially 
intended. 
 
RESTORATION ADVISORY BOARD MEMBERSHIP 
 
All of the principal partners involved in the environmental remediation effort concerned with a particular site 
should be represented on a RAB. In addition, strive to include in the membership of a RAB at least one official 
or unofficial representative of all of the communities adjacent to the sites or facility in the RAB’s purview. Be 
flexible and objective when assessing what is a suitable community to be represented on the RAB. For 
example, consider including as members representatives of the following: 
 
1. Adjacent residential communities. 
 
2. Onsite residents.  ( Family members of base military personnel and/or of consultants residing on a  

base. As residents onsite they are especially inclined to have a keen interest in 
the safety, health and welfare of their fellow onsite residents and of themselves. )  

 
3. Retirees.   ( Individuals formerly employed onsite are uniquely familiar with the site and  

potentially possess useful knowledge about site activities.)  
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4. Onsite Unions.  ( Similar to retirees union representatives have unique, potentially useful, site 
    knowledge. They also have a vested interest in assuring the health, safety and 
    welfare of themselves and of their fellow employees.)  
 
5. Adjacent Commercial Enterprises severely impacted by the contamination.  
 
6. Educational Institutions    (Many academic institutions maintain recycling, environmental 

contamination and/or remediation research programs that can constitute 
an invaluable source of relevant knowledge and expertise. ) 
 

7. Environmental PACs and NGOs 
 
 
Beware of potential conflict of interest situations involving vested special interests. Nevertheless, endeavor to 
fairly embrace and involve all local communities.    
 
 
REUSE of CONTAMINATED SOIL 
 
Contaminated soil can be – and has been inadvertently misplaced on site and off-site. Such unfortunate 
breaches of established protocols are a clear and definitive indicator of the usefulness and value of effective 
land use controls (LUCs) in general and specifically of appropriate LUCs that regulate the use of waste soil.   
 
Implement land use master plans. Establish comprehensive land use databases, digital and/or paper, which 
are sufficiently accessible to the appropriate environmental remediation partners. Reasonable measures must 
be taken to protect our communities and those individuals employed at - or even residing at – contaminated 
sites from needless exposure to improperly disposed of contaminated soil. 
 
SAMPLING PARAMETER LISTS 
 
When sampling parameter lists are established potential contaminants can be inadvertently omitted to avoid 
excessive expenditures for several reasons: 
 
1. Extremely sporadic detection of a particular contaminant. 

2. An absence of previous detections of a particular chemical in a specific location. 

3. An absence of confirmatory detections in adjacent samples. 

4. An absence of follow-up detections in subsequent samples.  

5. Etc. 

 
With all due respect to the need to avoid such unnecessary expenditures as testing for non-existent 
contaminants in samples it is often imperative that the chemical sampling parameter list encompass all of 
those potential contaminants which can reasonably be expected to be present at a given site. Generally 
considered, when compiling a parameter list it is advisable to err on the side of caution – especially if there are 
significant aquifers and/or other water sources in the immediate vicinity of the site. This requirement becomes 
more acute in locations where vapor intrusion is a viable possibility. In any case, the more significant a 
potentially effected water source is to the local community the greater is the need for basic caution and 
circumspectness in compiling the elements of a sampling parameter list. In addition to the potential for harm to 
the environment we must be diligent in avoiding negligently permitting needless harm to be inflicted to the 
health, safety and welfare of the local community. Finally, the legal consequences of permitting such can be 
severe. Failure to include a particular chemical in a sampling parameter list, even though that chemical could 
have reasonably been deemed worthy of testing for, may legally be deemed indicative of negligence, 
nonfeasance or even malfeasance.   
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SAMPLING RATE / FREQUENCY 
 

It is understood that the optimal, cost effective, sampling rate for a particular contaminant at any specific site 
can vary considerably. However, generally considered, it is desirable to sample frequently enough to avoid 
introducing a bias into the sampling data due to seasonal variations in weather. Ideally, sampling should 
usually be quarterly or at least semiannually to assure timely detection of seasonal variations. In addition, 
sampling annually risks not only imposing a seasonal weather bias on data but it also minimizes the possibility 
that unexpected variations will be detected in a sufficiently timely manner to permit corrective actions. 
Needless to say, a five year gap between samples may result in a very large delay before a potential deviating 
anomaly is detected. In any case, it seems logical to sample at least frequently enough to assure the inclusion 
of useful current data into the USEPA’s five year reviews.  
 
Typically sampling plans stipulate a formulation for eventually reducing the frequency of monitoring or even 
terminating monitoring entirely based on the frequency of detection and the detected concentrations of the 
relevant compounds. Presumably such plans should include checks and safeguards to assure that monitoring 
continues for a reasonable time period with suitable sampling rates. Nevertheless, RABs should always be 
informed, in advance, of all anticipated changes in monitoring plans including changes in sampling rate 
frequencies.  
 
SENTINEL WELLS 
 
Eventually sentinel wells may be deemed to be relatively useless and/or unnecessary. Consideration may then 
eventually be devoted to the termination of such sentinel wells to reduce expenditures for well maintenance 
and to minimize the possibility of contaminants being introduced into the groundwater via those wells: for 
example, lest the contaminants be drawn into the capture zone of the well. However, sentinel wells should not 
be discontinued prematurely - especially if there is significant potential for contaminant migration in the vicinity 
of those sentinel wells and/or if future intensive groundwater development and/or use is reasonably expected 
to occur in the immediate vicinity. Changes in groundwater usage in the area (i.e., the addition or subtraction of 
permitted groundwater withdrawal wells and/or changes in groundwater withdrawal volume) should be 
meticulously monitored and considered at the time of each sampling event as part of a long-term monitoring 
plan. 
 
TECHNICAL ASSISTANCE 
 
It is absolutely essential that the community members of RABs be assured reasonable access to the 
professional assistance of a qualified technical consultant capable of providing those community members with 
an unbiased and informed technical evaluation of all relevant technical documents concerning the sites in that 
RAB’s purview. 
 
TRANSPARENCY  
 
To assure process transparency and public participation it is essential that a qualified representative of the 
RAB, such as an appropriately qualified technical consultant be permitted to attend technical meetings of the 
principal environmental remediation partners to keep the RAB and the public duly informed and to minimize 
“group think” conformity adversely biasing and impairing the “partnering” process.  
 
Reasonable restrictions may be imposed on overt and direct participation in technical meeting deliberations by 
representatives of the RAB providing that the RAB’s intrinsic right to knowledge of the contents of the 
proceedings is not unduly and adversely diminished. In accord with legal transparency requirements 
reasonable effort should be made to assure the RAB, and therefore the public which the RAB duly represents, 
reasonable sufficient access to the deliberations of technical “partnering” meetings.   
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TIME of CLEANUP 
 
The duration of a remedial action for any particular contaminant at a site should ideally be the amount of time 
required to COMPLETELY remediate that site to an acceptable, scientifically established and verifiable, 
objective standard. The time of cleanup should, generally considered, determine the length of continuance of 
site monitoring, the graduated implementation of institutional and/or engineering controls at that site and also 
of the duration of the restoration advisory board (RAB) responsible for that site.  
 
Unaccounted for factors such as unexpected and unobserved soil deposits, undetected ground fissures, soil 
subsidences, unrecorded waste deposits, tectonic activity and etc. can potentially so skew problematic factors 
that the calculations on which the assumptions of a site-specific model were based can become unrealistic 
thus making the model invalid. If the model on which a remedial action is based becomes invalid then the 
probability of that remedial action succeeding declines. 
 
Hydrological water flow and contaminant concentration gradient maps, soil and water test sample data tables 
almost invariably inherently include some degree of error. Many risk calculations, mathematical analyses, 
computer modeling and technical appraisal calculations are problematic and subject to uncertainty. The longer 
is the time duration of a remediation action the greater is the possibility that an unanticipated or perhaps just 
inaccurately anticipated factor will arise that will reduce the effectiveness of that remediation action. 
 
Accordingly, those remediation actions that require less time to be completed tend to also involve less risk due 
to the uncertainty posed by time. Therefore, remediation actions that involve either the immediate removal or 
the immediate decomposition and treatment of contaminants should be favored:  
 
 Direct and relatively quick decomposition of contaminants onsite with suitable treatment technologies. 

 
 Prompt excavation of contaminated soil which is then removed to another location where it is safely  

treated / decomposed.  

 
 Prompt excavation of contaminated soil which is then safely removed to a proper off-site storage location.  

   
The RAB associated with any particular site should, generally considered, be retained in existence for as long 
as contaminants remain at that site in excess of acceptable standards. 
 
UNDETERMINED or IMPROPERLY PROMULGATED CLEANUP STANDARDS 
    
Obviously the current absence of an established, scientifically determined and verified, objective standard for a 
particular contaminant does not logically indicate that there is no unacceptable risk for the presence of that 
contaminant. It merely indicates that the appropriate agencies have not yet determined what that risk standard 
should be. Unless the relevant local authority (state, territory, tribal nation, etc.) prefers otherwise, in accord 
with the legal prerogatives of that local entity, scientifically determined objective standards which have been 
properly promulgated in accordance with federal statute and the CFR should be deemed legally applicable and 
enforceable, especially if the properly promulgated federal standards are more restrictive than those of the 
local entity.     
 
VAPOR INTRUSION 
 
Special care and attention should be devoted to the accurate evaluation of the possibility of groundwater vapor 
intrusion as a potential pathway for contaminant migration – especially in water rich areas.   
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WATER SOLUBLE CONTAMINANTS 
 
Water soluble contaminants should, generally considered, be preferentially treated promptly enough and to 
sufficient extent to avoid their offsite migration in concentrations exceeding appropriate, scientifically 
established and objectively verifiable, standards. In addition, water soluble contaminants inherently pose the 
following additional complicating concern: the possibility that the migration of a contaminant off-site will occur 
undetected and that its migration will be mistakenly misinterpreted as evidence of natural attenuation. This risk 
will tend to be larger for water soluble contaminants and it will probably be directly proportional to the ease with 
which those contaminants go into solution in water.  
 
Water soluble contaminants will tend to be exceedingly poor candidates for the application of monitored natural 
attenuation (MNA) to remediate a site precisely because there is a greater possibility that the site’s water 
soluble contaminants will migrate off-site prior to their having degraded sufficiently. 
 
Many contaminated sites are located near sizeable water sources including sometimes large aquifers that 
provide water for whole regions. Since water soluble contaminants can conceivably eventually migrate out 
beyond the boundaries of contaminated sites it is both advisable and prudent to use remediation time frames 
which are of sufficiently short duration to prevent additional uneffected groundwater sources from being 
contaminated.  
 
Special care and attention should be devoted to the accurate evaluation of the possibility of groundwater vapor 
intrusion as a potential pathway for contaminant migration – especially in water rich areas.  
 
 
 
 
Respectfully, 
 
 
 
Michael W. Glaab 
 
RAB Co-chmn. / Community Chmn. 
Picatinny Arsenal Environmental Restoration Advisory Board 
www.paerab.us 
michaelglaab@att.net 
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