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UNITED STATES OF AMERICA 1 
NUCLEAR REGULATORY COMMISSION 2 

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD 3 
 4 

In the Matter of         ) 5 
           ) 6 
STRATA ENERGY, INC.,        )  Docket No. 40-9091-MLA 7 
           ) 8 
(Ross In Situ Recovery Uranium Project)      ) 9 
 10 
  11 
 12 

Pre-Filed Rebuttal Testimony of Dr. Richard Abitz  13 
Supporting Joint Intervenors’ Contentions 1 and 3 14 

 15 

Q.1.  Dr. Abitz, you’ve testified in this proceeding before today, correct?  16 

A.1. Yes. My name is Dr. Richard Abitz and I filed Direct Testimony in this matter on August, 17 

25, 2014. See JTI001-R. My qualifications were attached (see JTI002) and described in the 18 

introduction to the testimony. See JTI001-R at ¶¶1-7.  19 

  20 

Q.2.  How is your rebuttal testimony filed this day organized? 21 

A.2.   My testimony is organized as follows: 22 

1) Response to Staff and SEI Testimony regarding Contention 1 and the matter of 23 

whether the FSEIS fails to adequately characterize baseline (i.e., original or pre-mining) 24 

groundwater quality; and 25 

2) Response to Staff and SEI Testimony regarding Contention 3 and the matter of 26 

whether the FSEIS fails to include adequate hydrological information to demonstrate 27 

SEI’s ability to contain groundwater fluid migration. 28 

 29 

 30 
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I. Response to Staff and SEI Testimony regarding Contention 1 1 

Q.3. Staff describes the data collected for baseline as sufficient to meet the requirements of 2 

NEPA. See Staff Testimony of Moore et al, at 6-8 (A.1.4). Putting aside the legal conclusion 3 

inherent in the answer, can you address the factual underpinnings of Staff’s assertion that 4 

the “water quality datasets that are generated from following Criterion 7 and Reg. Guide 4.14 5 

are sufficient to meet the requirements of NEPA, which requires a description of the water 6 

that could be affected by the proposed action, specifically providing the mean, range, and 7 

temporal and spatial variations in water quality (Ex. NRC013 at 5-8, 6-7). In summary, the 8 

baseline groundwater quality data presented in FSEIS Section 3.5.3.3 is sufficient to permit 9 

the Staff to characterize the environment that may be affected by the Ross Project and to 10 

support the assessment of the project’s reasonably foreseeable impacts to groundwater quality 11 

at the site.” Id. at 8.  12 

A.3. Yes. Staff is incorrect for all the reasons I described in my August 25 Testimony. To wit, 13 

Strata has failed to collect representative samples from a sufficient number of randomly placed 14 

wells to demonstrate the baseline water-quality characteristics of the exempted aquifer, and Staff 15 

has raised no objection to the invalid scientific and statistical methods used by Strata to locate, 16 

install and develop the wells and to summarize the water-quality data.  I have demonstrated in 17 

my testimony that installation and development of wells with oxygen rich fluids and air results in 18 

anthropogenic oxidation of the ore body and a high bias on analytical results for uranium, 19 

radium-226, arsenic, and other redox sensitive elements that may be associated with the uranium 20 

ore zone (Abitz testimony at pp. 24-28).  Additionally, I have repeatedly shown that proper 21 

statistical methods were not employed to select the well locations and to determine the number 22 
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of wells needed to make a valid statistical decision at a stated level of confidence on whether 1 

uranium and radium-226 levels in the exempted aquifer exceed the EPA MCL for drinking water 2 

(Abitz testimony at pp. 36-40).  In summary, Criterion 7 states “a preoperational monitoring 3 

program must be conducted to provide complete baseline data,” and for reasons cited above, 4 

Strata has failed to provide a complete (i.e., statistically valid) baseline for the groundwater in 5 

the exempted aquifer.  6 

 7 

Q.4. Staff goes on to state “In addition, we disagree with Drs. Abitz and Larson that the 8 

establishment of background values is only viable if those values are established with samples 9 

collected from wells hydraulically upgradient of the disturbed area. The EPA’s regulations 10 

implementing RCRA, specifically 40 C.F.R. § 264.97(a)(1)(i), allow that a determination of 11 

background groundwater quality may include sampling of wells that are not hydraulically 12 

upgradient of the waste management area where sampling at non-upgradient wells will 13 

provide an indication of background groundwater quality that is representative or more 14 

representative than that provided by upgradient wells.” Staff Testimony at p. 15.  15 

A.4. Staff misunderstands my point and fails to either meaningfully disagree with or refute my 16 

fundamental point that at RCRA and CERCLA sites, baseline or background values (as stated 17 

above, the terms are used interchangeably) are established for the groundwater horizons by 18 

installing wells, under approved procedures and valid statistical sampling plans, upgradient of 19 

known or suspected contamination zones.  This is important at the Ross site because, despite 20 

Staff’s determination to ignore the issue, the site has been contaminated in the area of the Nubeth 21 

ISL mining and by the drilling of thousands of exploration boreholes.  NRC’s Standard Review 22 
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Plan for In Situ Leach Uranium Extraction License Applications, NUREG 1569, (SEI007 at 1 

Section 2.9.3, p. 2.32) notes: 2 

“Monitoring programs to establish background radiological characteristics, including sampling 3 
frequency, sampling methods, and sampling location and density are established in accordance 4 
with pre-operational monitoring guidance provided in Regulatory Guide 4.14, Revision 1, 5 
Section 1.1 (NRC, 1980).” 6 
 7 
Section 1.1.2 of Regulatory Guide 4.14 goes on to state: 8 
 9 
“Samples of ground water should be collected quarterly from at least three sampling wells 10 
located hydrologically down gradient from the proposed tailings area, at least three locations 11 
near other sides of the tailings area, and one well located hydrologically up gradient from the 12 
tailings area (to serve as a background sample). The location of the ground-water sampling wells 13 
should be determined by hydrological analysis of the potential movement of seepage from the 14 
tailings area, and the basis for choosing these locations should be presented when data is 15 
reported.” 16 
 17 
Therefore, Regulatory Guide 4.14 clearly requires at least one well up gradient to serve as a 18 

background sample and that the basis for choosing the locations be presented when the data are 19 

reported.  Neither Strata nor the Staff provided a basis to justify the location of Strata’s 6 20 

monitoring well clusters.   21 

Further, of course RCRA at 40 C.F.R. § 264.97(a)(1)(i) allows for a determination of 22 

background groundwater quality that may include sampling of wells that are not hydraulically 23 

upgradient of the waste management area, when sampling at non-upgradient wells will provide 24 

an indication of background groundwater quality that is representative or more representative 25 

than that provided by upgradient wells.  However, what the NRC Staff fails to acknowledge is 26 

that the representative area is the entire aquifer exemption zone and this includes wells 27 

upgradient and downgradient of the ore zone.  This is the fundamental basis for randomly 28 

locating wells on a systematic grid across the exemption zone to evaluate groundwater quality 29 

upgradient and downgradient of the mine zone. Moreover, the monitoring-well ring around the 30 
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mining zone places wells upgradient and downgradient of the ore zone.  Therefore, both 1 

upgradient and downgradient wells can be representative of the aquifer exemption area if they 2 

are randomly located and constructed with proper methods (i.e., no oxidizing fluids or air) and if 3 

proper statistical protocols are used to evaluate a sufficient number of samples to make a valid 4 

statistical decision at a stated level of confidence.   5 

 6 
Q.5. Staff (at 14-15) went further and made the specific point that “[u]pgradient wells are 7 

not always necessary, nor do they necessarily provide valid background values for ISR 8 

projects. Because of the way uranium roll-fronts are formed, the groundwater upgradient of 9 

the ore body contains oxygen and is geochemically distinct from the groundwater in the same 10 

horizon through the production zone, which is generally oxygen deficient (Ex. NRC007 at 3.1-11 

6; Ex. NRC009A at 3-8 and B-80). Therefore, upgradient water quality is not necessarily 12 

representative of the background water quality in the ISR production zone.” What is your 13 

response to this point?  14 

A5. Although Staff points to Regulatory Guide 4.14 (the previous question), they continue to 15 

ignore the guidance in Regulatory Guide 4.14 and miss the point of why upgradient wells are 16 

part of the randomly selected pool of wells when a random grid is used to locate a sufficient 17 

number of wells across the entire aquifer exemption area.  Staff opines that oxygen is up gradient 18 

of the ore body, and this is nothing short of stating the obvious because oxygen is in all 19 

groundwater at some activity level.  As I have shown in my testimony (Abitz at pp. 19-20), the 20 

oxygen activity around a uranium ore body containing uraninite is about 1 x 10-65 to 1 x 10-60 21 

moles per liter.  Further, there is a gradual change in oxygen levels as groundwater moves across 22 

the oxidation-reduction front of uranium ore deposit – the change is not an abrupt jump from 23 
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oxygen rich (e.g. 1 x 10-45), such as occurs when highly oxidized drilling fluids and air are used 1 

to construct wells, to oxygen poor (1 x 10-65) and upgradient wells can be located in oxygen-2 

depleted zones.  The Staff has presented no evidence to show that pyrite is oxidized upgradient 3 

of the ore zone, which would indicate oxidizing conditions above about 1 x 10-60 moles per liter.  4 

As noted in the response to Q4, the aquifer exemption zone surrounds the ore zone, so by 5 

definition it must contain upgradient and downgradient wells.  Lixiviant injection is to be 6 

maintained within the monitoring-well ring, so the ISL production zone is not representative of 7 

the water quality within the monitor-well ring.  Staff has cited no information in the FSEIS or 8 

technical documents that indicates the oxygen levels to be expected in the monitoring-well ring 9 

around the mining zone (containing upgradient and downgradient wells). 10 

  11 

Q.6. Staff also expressed confusion about the point you made with reference to CERCLA 12 

and its application to federal facilities, stating that it was unable to provide testimony as to 13 

that provision’s applicability to the siting of monitoring wells for a privately owned and 14 

operated ISR project. Can you clarify for them the point you made?  15 

A.6. Yes. CERCLA and RCRA regulations and guidance have become the industry and 16 

government standard benchmark for developing a scientifically and statistically valid baseline 17 

water quality to ensure appropriate cleanup goals are established.  Therefore, the regulations and 18 

guidance are applicable to any government or private organization that is required to establish 19 

baseline values for groundwater parameters.  The Staff’s question of applicability is puzzling, as 20 

sound science and statistics do not distinguish between a CERCLA site and a site being 21 

developed by a privately owned company.     22 
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 1 

Q.7. Staff asserts (at 10) gathering more data is superfluous.  What is your response?  2 

A.7. The Staff has no basis to state the collection of additional data would be superfluous 3 

because Strata has failed to demonstrate with the existing water-quality data that the data set is 4 

sufficient to make a statistically valid decision on the water quality at a stated level of 5 

confidence.   6 

 7 

Q.8. Staff asserts (at 12) the sampling and analytical methods used by Strata were 8 

consistent with applicable NRC guidance.  What is your response? 9 

A.8. Although the applicable NRC guidance discusses the collection of groundwater samples 10 

from a well and analytical laboratory protocols for the groundwater samples, they are silent on 11 

the location of wells to obtain representative samples from the aquifer, the proper methods to use 12 

for well installation and development, and the proper statistical methods for evaluating the data 13 

sets.  As noted in my pre-filed testimony (Abitz at page 10), valid baseline requires that 14 

representative samples be obtained from randomly located wells that are installed and developed 15 

in a manner that precludes chemically disturbing the aquifer within the exemption zone.  This 16 

has not been demonstrated in the FSEIS.  Additionally, I have repeatedly cited the EPA Unified 17 

Guidance document on groundwater monitoring data (EPA 2009) as a reference for the proper 18 

statistical methods to establish baseline values (Abitz pre-filed testimony at pp. 6, 7, 8, 12, 14 19 

and 21).  The Staff fails to justify the methods employed by Strata to install and develop wells in 20 

an ore zone and to evaluate the data set in a statistically valid manner. 21 

 22 
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Q.9. Staff asserts (at 16-17) water quality information not biased to high values because of 1 

the use of “conventional techniques” that are “common practice.” Is this accurate? 2 

A.9.  No.  The NRC Staff is well aware that “conventional techniques” will introduce oxygen 3 

into the ore body and bias results to high values, and the Staff knows that “conventional 4 

techniques” are conventional for most industry and private wells because most wells are not 5 

installed in a uranium ore body.    Moreover, Staff has not identified any flaw in my 6 

demonstration that baseline values are biased by improper well installation and development 7 

techniques that oxidize the ore body (Abitz at pp. 24-28) and by well screens that only sample 8 

the sand thickness where the ore is located (Abitz at p. 22).  9 

 10 

Q.10. Although Staff concedes that well construction techniques may have affected water 11 

quality in the short term – stating (at 17), “[i]n fact, Strata observed that the samples 12 

collected at the time of well development (between December 2009 and January 2010) using 13 

the air-lift technique did contain higher concentrations of some constituents compared to the 14 

samples that were collected in March 2010 (Ex. SEI016A at 3-116) – Staff asserts (at 7-18) 15 

this is not of concern because “SEI did not include the water quality analysis from the 16 

sampling at the time of well development in its pre-operational, site-characterization 17 

groundwater quality data reported in the ER.”   What is your response to this assertion?  18 

A.10. Staff admits that impacts occurred to the 2009 samples, but does not address the issue 19 

raised in my testimony (Abitz at pp. 24-28) that clearly shows impacts continued into 2010 for 20 

uranium and impacts remain today for radium-226.  A decrease in uranium is observed in 4 of 21 

the 6 cluster wells for the 2011 data, relative to 2010.  That is, short-term impacts are seen with 22 
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respect to uranium levels for 4 of the 6 cluster wells and the remaining wells may show 1 

decreasing uranium in groundwater with time if no further oxidation of the aquifer occurs.  2 

However, short-term changes are not seen with respect to the radium-226 levels.  Radium is not 3 

redox sensitive, so the effects of anthropogenic oxidation of the ore during well installation and 4 

development are long-term for radium because, once the radium is released from the oxidized 5 

uranium ore, it does not decrease when reducing conditions begin to reestablish in the aquifer.      6 

Therefore, as noted in my pre-filed testimony (Abitz at p. 18), to eliminate the release of radium 7 

by oxidation of the uranium ore, well installation into an uranium ore body must use an 8 

appropriate method; such as air-rotary drilling with recirculated nitrogen gas instead of air and a 9 

foam surfactant that contains organic constituents to eliminate oxygen.  Air-rotary drilling is also 10 

a conventional technique that is easily modified for use with an inert gas, and it is troubling that 11 

the Staff simply chooses to ignore other potential techniques for obtaining a representative 12 

sample from the uranium ore body. 13 

 14 

Q.11. Staff (at 18) purports to explain why you are incorrect in asserting that “the water 15 

quality data from the ore zone that was collected by Strata and reported in Table 3.6 of the 16 

FSEIS are biased towards elevated  concentrations because the samples are selectively 17 

obtained from the ore-rich interval.”  How do you respond?  18 

A.11. The Staff has not refuted the data tabulated in my testimony (Abitz at p. 22) that shows the 19 

well screens do not pass through the entire sand thickness, based on data from Addendum 2.7 F 20 

and Addendum 2.6 C (Figures 7, 9, 11, 16, 17 and 24).  However, Staff does note that the wells 21 

used to establish water-quality parameters will be screened only through the ore zone because 22 
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screening through the entire sand interval diminishes their effectiveness and allows migration of 1 

fluid through the entire aquifer horizon (Staff at p. 19).  It is clear from this statement that the 2 

Staff will allow restoration values to be established with injection wells placed in the ore zone, 3 

which will bias the uranium and radium-226 high values.  This violates every assumption of 4 

collecting a representative sample from the aquifer exemption zone.  Moreover, the Staff’s 5 

argument against screening through the entire sand interval infers that screening only through the 6 

ore zone retains the mining fluids in the ore zone.  This is not a credible statement, as it implies 7 

that advective transport and diffusion will not carry contaminants throughout the entire sand 8 

thickness when lixiviant is injected into the ore body, which is contradictory to the mechanics of 9 

contaminant transport in porous media and all historic data on excursions at ISL mining sites.   10 

 11 

Q.12. Staff asserts (at 19) you are wrong about the environmental impacts of previous 12 

operations at Nubeth. How do you respond?  13 

A.12. The impacts of mining at the former Nubeth site are clearly visible in the uranium vs. 14 

radium-226 plot of groundwater samples from Nubeth wells, which I provided in my testimony 15 

(Abitz at p. 26).  Staff has provided no response to the presentation of this data to refute my 16 

claim that impacts from Nubeth operations are clearly visible in the samples collected from the 17 

aquifer.    18 

 19 

Q.13. Staff asserts (at 21-25) you are wrong about the statistical sampling that has taken 20 

place. How do you respond?  21 
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A.13. The NRC Staff continues to display a misunderstanding on how proper baseline is 1 

established at page 21 of their testimony: 2 

 3 
“If the groundwater quality data in Tables 3.6 are biased to high values as a result of 4 
impacts from the former Nubeth operation, these “high values” are what are 5 
representative of the existing groundwater conditions at the site. The same consideration 6 
applies to the relevance of this information to the establishment of post-licensing, 7 
preoperational background values for the Ross Project. The purpose of defining these 8 
values is not to evaluate the impacts of past uranium mining activities on water quality. 9 
Post-licensing, pre-operational background values are defined in order to establish 10 
standards for a regulatory groundwater monitoring program in order to detect a release, 11 
and to establish standards for aquifer restoration after uranium recovery operations are 12 
complete. Finally, while historical data developed from the former Nubeth operation was 13 
considered as part of a thorough characterization of the existing conditions at the Ross 14 
Project site, the Staff also accounted for the impacts of the Nubeth site in the FSEIS in 15 
the context of cumulative impacts.” 16 

 17 
Existing groundwater conditions in the ore aquifer over the entire Ross site are not represented 18 

by the Nubeth elevated values.  Rather, as discussed in my testimony (Abitz at pp. 10 and 12), 19 

the areal extent of the exempted aquifer must be characterized through the collection of random 20 

and representative samples to establish baseline.  Although it is possible that a random sample 21 

could be drawn from the area impacted by the Nubeth ISL operations, one should simply analyze 22 

that location with the other locations using appropriate statistical methods to determine what the 23 

baseline values are for the exempted aquifer.  An example of this was given in my testimony 24 

(Abitz at pp. 36 - 40) and it demonstrates that using Strata’s six cluster wells, one cannot 25 

conclude that uranium exceeds the EPA drinking water MCL.  Also, as I have discussed above, 26 

there is no basis in 10 CFR 40 Appendix A criteria for two distinct baseline data sets. As for the 27 

Staff asserting that they accounted for the impact of the Nubeth site in their cumulative impact 28 

assessment, they have neither cited the FSEIS nor provided proof of their basis for stating that 29 

they performed a thorough analysis.  30 
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 The NRC Staff again shows their confusion (pages 22 and 23 of their testimony) on 1 

establishing baseline values and on basic geochemical principles that govern short- and long-2 

term impacts associated with anthropogenic oxidation of the ore zone:    3 

 4 
“Although the Staff does not agree that perturbations from well installation and 5 
development or from previous and ongoing drilling have any effect on water quality 6 
except in localized areas around a well during a short period of time after the well is 7 
installed, any long-term effects from well installation and sampling would be equal in 8 
both the post-licensing, pre-operational values and in the monitoring wells during 9 
operations and would not impair the comparative analysis. We do not agree with the 10 
concern raised by Drs. Abitz and Larson that operational wellfields possibly would 11 
degrade post-licensing, pre-operational water quality measurements in subsequent 12 
adjacent monitoring wells targeting the same aquifers. Excursion of lixiviant is the only 13 
process by which an operating wellfield could impact post-licensing, pre-operational 14 
concentrations in subsequent adjacent wellfields. The requirements to prevent, detect, and 15 
correct excursions if they occur are described in Sections 2.1.12 and 4.5.1.2 of 16 
the FSEIS. Condition 10.7 of Strata’s license requires that a net inward hydrologic 17 
gradient be maintained within a wellfield.”  18 
 19 

The Staff confusion on short- and long-term effects from well installation and development (not 20 

sampling) is disconcerting because I have clearly demonstrated the impact of anthropogenic 21 

oxidation at the Ross WY and Goliad TX sites (Abitz testimony at pp. 24 through 28).  What is 22 

most disturbing is the Staff accepts the long-term impacts (elevated radium-226 levels) from 23 

improper installation and development of wells in uranium ore zones simply because the same 24 

methods will be used for all the monitoring wells.  As noted above in A10 of my rebuttal, the use 25 

of oxygen-rich drilling fluids and air-lifting during well development will change the 26 

groundwater chemistry when uranium ore is present.  However, because uranium ore trends tend 27 

to follow a sinuous redox front, the monitoring-well ring is likely to intersect the ore zone in 28 

some spots, but most monitor wells will not intersect the ore zone.  Therefore, neither short-term 29 
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nor long-term effects will be evident in the monitoring wells that miss the ore body and the 1 

Staff’s comparison of production zone wells with monitoring wells is irrelevant.   2 

Further, it is startling to read that the Staff disagrees with our proven statement that the 3 

development of ‘baseline’ in adjacent well fields after lixiviant injection has begun will degrade 4 

water quality.  The operational data from the Kingsville Dome ISL site clearly shows the 5 

degradation in water quality as ‘baseline’ was determined as each new well field was developed 6 

(Abitz testimony at pp. 29-32).  It is perplexing as to how the Staff arrives at their position that 7 

only an excursion would degrade the water quality and excursions will not happen because 8 

Strata’s license states that it must control excursion by maintaining a net inward hydrologic 9 

gradient.  The Staff has provided no evidence to show that Strata can manage this situation, and 10 

the historic record indicates excursions occur at all ISL sites.  A reasonable, fundamental 11 

explanation for excursions occurring at all ISL sites is that heterogeneity in the hydraulic 12 

conductivity (i.e., preferred flow paths) is a characteristic of fluvial deposits.  Predictions on 13 

maintaining a net inward hydraulic gradient are based on simplistic models that assume the 14 

sediments in the aquifer are homogenous and isotropic with respect to hydraulic conductivity.  15 

The Staff has not shown that the hydraulic conductivity throughout the aquifer is uniform in all 16 

directions.  Moreover, the invalid statistical methods used to derive the excursion upper control 17 

limits and failure to include uranium as an excursion control parameter will allow uranium to 18 

migrate beyond the monitor-well ring and contaminate the surrounding aquifer prior to build out 19 

of the next well field. 20 

 21 
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Q.14. In testimony addressed to Contention, SEI’s Mr. Knode asserts “groundwater quality 1 

will naturally attenuate over time. That means with no restoration effort at all, groundwater 2 

will eventually return to its prior undisturbed state. Typically at Ross and other ISR sites in 3 

Wyoming and Nebraska, groundwater moves at very slow rates in the impacted aquifers. So if 4 

natural attenuation returns the groundwater to baseline or near baseline quality over 20-30 5 

years, that same groundwater has only moved 100-200 feet. With those facts in mind, I do not 6 

believe that long-term impacts from ISR R&D projects to the groundwater are possible.” 7 

SEI001 at 8,9 (Q&A 16). What is your response to this?   8 

A.14. Again, it is remarkable that blanket statements are made with no supporting evidence.  Mr. 9 

Knode notes that groundwater movement can be very slow in the aquifer, but he fails to add that 10 

groundwater also moves relatively fast along preferential flow paths, as this is the natural 11 

dynamic condition in heterogenous fluvial sediments.  The enigma of Mr. Knode’s position is 12 

that historic evidence shows excursions occur at all ISL sites, and these excursions are registered 13 

at monitoring-well rings that are generally displaced 400 ft outward from the production well 14 

field.  Therefore, uranium can move over 400 feet in the period of several years of ISL 15 

operations.  It is also astonishing that experts in the ISL mining industry have not produced a 16 

single piece of data on the long-term monitoring of ISL sites to support their speculation of 17 

natural attenuation returning the site to baseline conditions in 20 to 30 years.  One can conclude 18 

that this dearth of knowledge is by design, as ISL mining has at least a 30 year history and there 19 

are many sites where data could, and should, be collected from just outside the aquifer 20 

exemption zones to prove or disprove natural attenuation.  Without data to support his assertions, 21 

Mr. Knode has no factual points to make.  22 
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 1 

Q.15. Earlier, SEI’s Mr. Knode asserted: “In my opinion, it is unrealistic to think that an 2 

entire aquifer could be contaminated by exploration drilling. As I have described above, there 3 

is a very tough and impermeable filter cake that prevents drilling fluids from leaving the 4 

borehole and entering the surrounding materials. Any small amounts of atmospheric air that 5 

might have been in the drilling fluid would have a very limited impact on the aquifer, both 6 

spatially and in time. Another good example of not affecting water quality by exploration 7 

drilling or well development can be seen with the phased manner in which mine units are 8 

installed. Typically the monitor network of a particular mine unit is installed first. These wells 9 

are then sampled over the specified period and Commission-approved background is 10 

determined. At a later date, the remaining mining wells are installed in very close proximity to 11 

the aforementioned monitor wells. At that time one can clearly see, as the monitor wells are 12 

routinely sampled, there is no effect on the water quality by the drilling of development wells 13 

and installation of the associated mining wells.” SEI001 at 6 (Q&A9). What is your response 14 

to this?  15 

A.15.  As I noted in my conclusion to A14, Mr. Knode has presented no facts to back up his 16 

assertions.  It is hard to reply precisely to Mr. Knode without knowing what he implies by an 17 

entire aquifer.  If he is taking about a regional aquifer over hundreds of square miles, I would 18 

agree that exploration drilling in 1 or 2 percent of that area would not contaminate the entire 19 

aquifer.  However, a high density of exploration boreholes, say on a 100-ft grid, will contaminate 20 

the aquifer that is contained within the extent of the boreholes.  Again, the ISL industry has not 21 

demonstrated that the aquifer is unaffected by high-density exploration drilling, they simply 22 
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opine that it does not.  Also, Mr. Knode makes no mention of the contamination of aquifers by 1 

the hundreds to thousands of exploration boreholes that are unplugged or improperly plugged 2 

and abandoned.  As for Mr. Knode’s statement of proof that the aquifer is not affected from the 3 

installation of the monitoring wells, this is hardly surprising – as most monitoring wells do not 4 

intersect the uranium ore body.  Moreover, I have clearly demonstrated in my responses above 5 

that anthropogenic oxidation occurs when wells are installed in a uranium ore body using 6 

conventional techniques and once this has occurred radium-226 levels do not return to baseline.    7 

 8 

 9 

Q.16. In a related vein, SEI’s Mr. Demuth and Mr. Lawrence dispute an assertion 10 

attributed to you that in the course of simultaneously constructing, operating, and 11 

restoring numerous individual wellfields in sequence that post-licensing, pre-operational 12 

water quality may be degraded in adjacent wellfields (Abitz 2013 ¶17). SEI026 (Q&A22) at 13 

11. How do you respond to their answer?  14 

A.16. Mr. Demuth and Mr. Lawrence have no standing in this argument, as I have clearly shown 15 

that the ‘baseline’ values increased as well fields were built out at Kingsville Dome, TX (Abitz 16 

pre-filed testimony at pp. 29-32).    17 

II. Response to Staff and SEI Testimony regarding Contention 3 18 

Q.17.  SEI’s Mr. Demuth and Mr. Lawrence state: “It is common for intervenors in these 19 

proceedings to point to excursions at operating ISR facilities as evidence that uranium ISR is 20 

unsafe or causes significant environmental impacts. However, excursions are merely the 21 

detection of nonhazardous indicator parameters (typically alkalinity, chloride and electrical 22 
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conductivity) at a monitor well that provide early warning that corrective actions are needed to 1 

prevent groundwater contamination outside of the exempted aquifer. The important point here 2 

is that an excursion is not a violation of regulations; rather it is an indication that mining 3 

fluids may be migrating away from the hydraulic control of the wellfield unless corrective 4 

action is undertaken.” SEI-026 at ¶ A.28. How do you respond to this?  5 

A.17.  The response Mr. Demuth and Mr. Lawrence obfuscates the fact that an excursion based 6 

on the detection of elevated levels of nonhazardous indicator parameters fails to account for the 7 

elevated uranium levels that are associated with the elevated nonhazardous chemicals.  A 8 

monitor well that goes on excursion status does not prevent groundwater contamination outside 9 

the exemption zone when corrective actions are implemented, as uranium contamination has 10 

moved past the monitor-well ring when an excursion is reported.  This is clearly observed in the 11 

historical data on excursions at ISL facilities; and I provide an example from the Kingsville 12 

Dome, TX site (Abitz testimony at pp. 29-32) that shows corrective actions did not prevent the 13 

contamination of a private well outside the monitor-well ring. 14 

 15 

Q.18. Does this conclude your testimony? 16 

A.18. Yes.  17 
 18 

19 
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I, Dr. Richard J. Abitz, do hereby declare under penalty of perjury that my statements in 1 
the foregoing testimony and my statement of professional qualifications are true and correct to 2 
the best of my knowledge and belief.  3 

 4 
Executed in Accord with 10 C.F.R. § 2.304(d). 5 
 6 

 7 
/(electronic signature approved)/ 8 
Richard J. Abitz 9 
CEO & Principal Geochemist 10 
Geochemical Consulting Services, LLC 11 
3767 Fallentree Ln 12 
Cincinnati, Ohio 45236 13 


