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UNITED STATES OF AMERICA January 19, 2007 (4:47pm)

NUCLEAR REGULATORY COMMISSION OFFICE OF SECRETARY
RULEMAKINGS AND

ADJUDICATIONS STAFF
BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

)
In the Matter of ) Docket No. 40-8838-MLA

)
U.S.ARMY ) ASLBP No. 00-776-04-MLA

)
(Jefferson Proving Ground Site) ) January 19, 2007

MOTION OF SAVE THE VALLEY, INC. TO ADMIT FOR HEARING

ADDITIONAL CONTENTION AND SUPPORTING BASES

Intervener Save the Valley, Inc. ("STV") respectfully moves the Board to admit for hearing

in this matter its additional Contention B-2 and supporting Bases a through d, as follows:

I. Contention B-2: The Army's implementation of the Field Sampling Plan (FSP) is

inadequate to achieve its objective of appropriate characterization of the Jefferson Proving

Ground (JPG) Depleted Uranium (DU) Site.

The FSP (ML051520319) is a general description of the overall goals and objectives, on-site

sampling activities, laboratory tests, data analysis protocols, and other procedures which the Army's

contractor SAIC proposes to use to characterize the JPG DU site as a necessary prerequisite to the

development and implementation of a decommissioning plan for the site. The FSP is intended to be

implemented through successive addenda detailing specific procedures and subsequent reports

compiling and analyzing particular data yielded by those procedures so that the JPG DU site

characterization will be a dynamic, iterative process in which the various Plan components inform

and influence one another, both sequentially and concurrently. As a result, the design and

performance of the various FSP components are critical to the Plan's adequacy in achieving its
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objective of appropriately characterizing the JPG DU site for decommissioning purposes. Thus far,

FSP implementation has been inadequate for this purpose in several crucial respects.

A. Basis a. The Fracture Trace Analysis as implemented is inadequate to serve its

intended purpose.

The FSP describes the purpose and methodologies for a "fracture trace analysis" (FTA) as

part of the characterization program for JPG's DU impact area (pp. 5-1 and 5-2). The stated

purpose for the FTA is that it "will be used to further refine the areas or lines that will be completed

as part of the geophysical investigation." The interplay between the FTA and the geophysical

investigation is reiterated in the discussion of the geophysical investigation (FSP, p. 6-2) where it is

stated that the "final design, location, and orientation of the geophysical investigation lines" will be

contingent upon the final FTA. The methodologies described in the FSP were a) identifying semi-

linear and linear features on pre-JPG air photos, b) mapping those features which represent

fractures, after quality scoring, into a shape file, c) comparing or integrating the results of the air

photo analysis with previous USGS fracture trace work in the area (Greeman, T., 1981, United

States Geological Survey Open File Report 81-1120, Lineaments and Fracture Traces, Jennings

County and Jefferson Proving Ground), and d) "conduct a site walkover to field verify and evaluate

the completed aerial photography analysis."

The results of the FTA were presented in the report Fracture Trace Analysis Jefferson

Proving Grounds of June 2006 (ML061670091). The methodologies departed from the FSP

description (p. 3-1) by a) considering only linear features on the air photos, b) providing no

comparison or integration of the results of the new air photo interpretation to previous USGS work,

and c) providing no evaluation or field verification of the aerial photography analysis based upon a
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site walkover. Each of these departures reduces the adequacy of the study and any conclusions.

Mapping only linear features in an area of rolling terrain limits the analysis to the potential

identification of vertical fractures. Dipping fractures intersect the earth's surface to produce the

semi-linear features anticipated in the FSP methodologies.

The FTA mapped interpreted fractures (Figure 1, p. 3-2) that differ from the USGS study in

direction, location, length, and number, all without comment in the FTA report. This is the fracture

trace study referenced and shown in Army's Final Responses to NRC's RAIs, November, 2004

(ML043360318). FTA analysis is a highly subjective activity at all stages, from the selection of the

photographic medium, spectrum, and scale to the choice of visible features deemed traces. The

FTA report (p. 3-1) cites one definition of fractures trace that dates back to 1958. Based upon the

results presented in Figure 2 (p. 3-3), the analyst for the FTA, at least in part, chose to use different

criteria than those laid out in even that definition. For example, the FTA analyst clearly chose not to

interpret some straight-line stream segments of less than one mile as fractures traces, in departure of

the provided definition. Because of the inherent subjectivity of the analysis process, it is important

to consider differences between or among other trace analyses that used alternative methods,

criteria, or data types. Important insights into the geology of a site result from comparing the

multiple interpretations that derive from multiple analyses that use different criteria when they exist,

as they do for this site with the USGS study.

The failure to discuss field verification (or, even worse, failure to have done it) is a

significant inadequacy of the FTA. Fracture trace analysis presumes bedrock fractures may manifest

themselves through "soil and regolith" (p.3 -1) in sufficient detail to be visible on air photos. In the

case of JPG, however, bedrock fractures can be visible and mapped only if they somehow propagate
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themselves through the young glacial tills that blanket much of JPG. As noted in the FTA (p. 3-1),

"compared to other karst areas mapped by the analyst, fracture traces were generally less distinct."

Field verification would have established the degree to which mantling by glacial sediments limited

the utility of air photo analysis using visible light and potentially an understanding of why the SAIC

and USGS FTAs differ so much.

These inadequacies are significant to proper FSP implementation and site characterization

because the information derived from the FTA (along with information from other procedures,

notably the Electrical Imaging survey (ED)) will be used to determine the number and placement of

FSP sampling wells. See further discussion in Basis b below, which is incorporated here by

reference. In light of these inadequacies, the FTA must be repeated correctly in order to serve its

intended purpose within the FSP.

B. Basis b. The Electrical Imaging Survey as implemented is inadequate to serve its

intended purpose.

The FSP (ML051520319) describes the purpose and methodologies for a geophysical

investigation consisting of an electrical imaging (ED) survey as part of the characterization program

for JPG's DU impact area (pp. 6-1 and 6-2). The starting premise for the EI is that the FTA has, in

addition to mapping visible-spectrum linear anomalies that represent bedrock fractures, identified

"... possible areas of preferential flow pathways (groundwater conduits) ...", although such

identification is not among the stated objectives of the FTA as described in Section 5.2 of the FSP.

The stated purpose for the EI on page 6-2 of the FSP is "... to refine the locations of the potential

preferred groundwater flow pathways and to further characterize the subsurface features." The FSP

also describes on page 4-2 of the FSP, in Table 4-1, an additional purpose of the El survey, which
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states that the "[s]urvey will be conducted to identify entry and exit pathways."

The methodologies described in the FSP were a) the "final design, location, and orientation

of the geophysical investigation lines" is dependent upon the completion of the FTA, b) electrodes

are placed along each survey line, c) an electrical current is placed into the ground between two

electrodes, d) the resulting voltage is measured at two other electrodes, and d) a two-dimensional

model of the resistivity field is calculated and contoured for interpretation. [Note: Section 6.1.1, p.

6-2 of the FSP erroneously states that the EI measures resistivity, rather than voltage drop from

which apparent resistivity is obtained. Appendix B of the FSP, Geophysical Procedure GPOIJ

Surface Electrical Inaging Survey, dated June 1998, correctly states (Section B.5.4, page B-5) that

the measurements are not resistivity, but apparent resistivity and similar to electromagnetic (EM)

methods. The final EI result is calculated by a computer model that computes an inversion of the

data to represent an inferred resistivity field. These results are then contoured using another

program, prior to display for interpretation.] Section 6.1, on page 6-2, of the FSP specifies that well

locations will be picked only where (SAIC) FTA lineaments coincide with EI resistivity anomalies.

The results of the complete El program have not yet been released, nor has an EI report, so a

point by point comparison of the proposed and used methodologies cannot yet be made. From other

data, however, inadequacies are identified.

First, the orientation of the El survey lines were to have been determined based upon the

final FTA results. The FTA results showed lineament traces overwhelmingly with a NE-SW or

NW-SE orientation (Figure 1, page 3-2 of the FTA report.). Geophysical methods, including

electrical methods, are most precise and most reliable when survey lines are oriented normally to

geologic features of interest or cultural features that may provide interference (see page B-3 of
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Appendix B). The lines for the EI survey are shown on Figure 2, page 3-3, of the FTA report. With

a single exception, the orientation of the El survey lines are oblique to the mapped FTA lineaments.

Further, EI results are best when laid out as straight lines (Appendix B, page B-3). EI Line 4

follows the sinuous path of D Road.

One processed and interpreted El survey line, EI Line 1, was included as Figure 19 of 30 in

Selection of Monitoring Well Locations to Characterize the Groundwater For the Jefferson Proving

Ground Depleted Uranium License Decommissioning (ML062900028), presented to NRC October

12, 2006. That line demonstrates the inadequacy of locating wells using only the coincident criteria

of a mapped FTA lineament and an EI resistivity anomaly, as well as fundamental flaws in the

conceptual basis for using those coincident criteria. EI Line 1 shows no resistivity anomalies

closely associated with most surface lineaments and no surface lineaments closely associated with

most resistivity anomalies. The interpreted fractures on EI Line 1 are shown as dipping features, not

vertical. The FTA identified only linear features. Linear surface traces on rolling terrain may be a

result of vertical fractures traces, but not dipping fractures.

The distribution of anomalies on EI Line 1 do not conform to the simplistic picture depicted

in the schematic block diagrams of Figures 6 and 7 the Selection presentation, in large part because

those diagrams are predicated on a conceptual model of karst conditions propagating from the

present land's surface downward into the bedrock. EI Line 1 shows shallow anomalies that, in the

line of the section, do not have an underlying deep anomaly, deep anomalies that do not have an

overlying shallow anomaly, instances where disconnected shallow and deep anomalies coincide, and

instances where coincident shallow and deep anomalies appear connected by a resistivity anomaly.

The observed complexity is consistent with a more general and applicable model for karst
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development. (The complexities of karst development in terms of geology and geochemistry are

often best described in hydrogeology textbooks such as Freeze and Cherry's Groundwater, 1979, in

Section 11.4 Groundwater and Geomorphology.) Major karst development occurs initially at

varying depths below the surface, and may or may not propagate to the surface. Karst development

occurs whenever and where ever the conditions for the strata are conducive to development, not just

in response to current conditions. The carbonate strata beneath JPG may have been subject to karst

development at any time, and at multiple times, in the last 400 million years, when surface and

drainage conditions were far different than exist today. The expected result is an anastomosing

network of all previous and contemporary karst systems, with each successive karst system

modifying earlier ones, particularly in response to flooding events of the networks with oxygenated

and/or unsaturated surface water. Such a composite network would look, on a single cross section,

like what is seen on EI Line 1. At JPG, young glacial sediments cover and mask even those

elements of the complex karst network that do propagate to the surface of the bedrock. The

"generally less distinct" lineaments that were mapped in the FTA are visible at the top of the till are

not well associated with the resistivity data as seen on El Line 1. It is wholly inadequate for the

Army to persist in locating wells on the criterion of the coincident occurrence of two phenomena

that empirically are poorly related.

In view of these multiple, significant deficiencies, the El Survey must be repeated or

significantly supplemented to achieve its intended purpose within the FSP.

C. Basis c. The initial Deer Sampling Study as implemented is inadequate to serve its

intended purpose.

A fundamental inadequacy of the Deer Sampling Study (ML062210019) as implemented is
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the evaluation of the data as being non-indicative of uranium from DU projectiles in the deer tissue

sampled. This conclusion is predicated upon such uranium having an isotope activity ratio that is

characteristic of the uranium of the DU projectiles, rather than that of the medium or media from

which the deer are exposed. This conclusion also reflects the related discussion in Basis d below,

which is incorporated here by reference.

The results of the deer tissue studies confirm uptake projectile-derived uranium when one

considers the likely media through which exposure occurs. The deer from the background hunting

area had an average isotope activity ratio of 0.94, from those samples for which a ratio could be

calculated. This ratio is just what would be expected from an exposure to only natural uranium (p.

1-2, Table 1-2, Deer Sampling report). It is not clear, as discussed below, that any deer native to the

DU impact area were harvested. Taking all deer but those from the background hunting area as a

single population, the average isotope activity ratio is only 0.61. This is an activity ratio that is

consistent with the deer having consumed groundwater from the area around the impact area, base

flow from streams around the impact area, and vegetation with uranium compositions that reflect

those waters. As discussed in Basis d , the activity ratios of those media are what would be

expected if they are impacted by projectile-derived uranium.

A second basic inadequacy is the failure to meet specified accuracy in the chemical analysis

of the deer samples. This deficiency is demonstrated by the discrepancy between the results of the

few duplicate samples that were taken and chemically analyzed (one per JPG region). According to

Table A3-1 on page A3-3 of the FSP, all duplicate samples are supposed to have less than a 50%

difference in value to be considered acceptable. In fact, in the results of the first deer sampling

event, as released in the August 2006 report, many of the duplicate sample sets have a measurement
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difference of 50% or greater, with some showing differences as great as an order of magnitude ( i.e.

ten-fold). By region, the duplicate sample values with the differences noted are as follows (with the

individual samples separated by semi-colons, the isotope measurements (U-234, U-235, U-238)

separated by commas within the sample groupings, and sample pairs that fall outside the designated

acceptable range' marked in BOLD):

For the Background Hunting Zone

Deer sample #DR-BHZ-02 -

BONE 0.0104/0.0108/96%, 0.0015/0.0036/42%, 0.0086/0.0016/537.5%;

LIVER 0.0127/0.033/38.5%, 0.0024/0.0005/480%, 0.0014/0.0032/43.75% ;

MUSCLE 0.0036/0.0072/50%, 0.0005/0.0009/55.55%, 0.0006/0.0056/10.7% ;

Deer sample #DR-BHZ-04* -

KIDNEY 0.0043/0.0023/187%, 0.0031/0.0026/119%, 0.0038/0.0015/253%;

* For some inexplicable reason, a duplicate kidney sample was alleged to have been taken from a

different deer than all other duplicate samples for this region. By itself, this is reason to question the

validity of all of the sample results, as it indicates that either in the laboratory or in the field or in the

analysis and documentation of the data someone made a mistake in labeling. Since there is no way

to tell where the quality assurance/quality control procedures fell drastically short, the reliability of

all data collected and analyzed during this sampling event are called into question.

'For methodological consistency's sake, all difference ratios were calculated by dividing
the first sample's value by the comparable duplicate value. Since the first sample's value is
sometimes larger and sometimes smaller than the duplicate value, the acceptable range is defined
as: 50% < acceptable range < 200%. All percentages at or below 50%, and all percentages at or
above 200% fall outside the acceptable range as stated in the FSP.
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For the Depleted Uranium Area:

Deer Sample #DR-DUA-04 -

BONE 0.016/0.0041/39%, 0/0.0046/NO RATIO POSSIBLE , -0.0011[counts as 0]/0.0014/

NO RATIO POSSIBLE;

KIDNEY 0.0022/0.0034/65%, 010.00151NO RATIO POSSIBLE, 0.014/0.0018/78%;

LIVER 0.0106/0.0117/91%, 0.0007/0.0038/18%, 0.0028/0.0008/350% ;

MUSCLE 0.0095/0.0073/130%, 0.0045/0.001/450% , 0.0003/0.0001/300%

For the Nearby Hunting Zones:

Deer Sample #DR-NHZ-02 -

BONE 0.0112/0.021/53%, 0.0052/0.0064/81%, 0.0021/0.0323/6.5%;

KIDNEY 0.0017/0.0054/31.5%, 0.0035/0.0036/97%, 0.0053/0.0045/118%;

LIVER 0.0086/0.0116/74%, 0.0014/0.0041/34%, 0.0016/0.0058/28%;

MUSCLE 0.0122/0.0135/90%, 0.0016/0.0026/61.5%, 0.0029/0.003/97%

Thus, the differences between initial samples and duplicates fall outside the acceptable range

as specified in the FSP in 20 out of 36 duplicates, or 56% of the time; the differences effectively

reach or exceed an order of magnitude in four out of 36 duplicates, or 11% of the time. In addition,

there is a huge question about the accuracy of the sample labeling and tracking that calls into

question the entire data set.

The third inadequacy of significance is the failure to properly and consistently collect

information on the deer samples as they were conducted. This is indicated by observing the field

notes in Appendix B: The Log Book, as not all of the data collected are in the formal part of the
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report. It is clear from the Log Book that some in-field measurements were only made for the NHZ

and BHZ deer, and not at all for the DU Area deer. Specifically, ovary information was recorded

periodically for female deer collected at NHZ as well as for BHZ, but not at all for the DU Area

deer. Similarly, on-the-spot radiation readings were taken of all deer collected in the NHZ and for 9

out of 10 (90%) of the deer or deer tissues collected in the BHZ. None of the deer samples collected

in the DU Area have on the spot radiation readings recorded. This type of data can be used to

double check the comparability of the data and demonstrate some differences between the groups, if

present. For example, readings in the BHZ samples, taken in the hunting zones about 5 miles from

the DU Area, ranged between 6 and 8 uR/hr, with a mean of 6.7 uR/hr. For the NHZ samples, taken

in the hunting zones within 2 miles of the DU Area, the readings ranged from 5 to 11 uR/hr, with a

mean of 7.6 uR/hr and with 30% higher than the highest readings (8 uR/hr) in the BHZ samples.

One can only speculate what the DU Area deer tissue readings might have been, but undoubtedly

higher than those at either the NHZ and the BHZ.

The fourth inadequacy is the failure to fully collect, preserve, and analyze information about

the deer sampled so that a more accurate assessment of potential ecological impacts could be made.

In this context, it is initially important to note that some data are collectable from the field notes

(Log Book) that indicate clear differences between the three populations in size and health.

However, some data, such as ovarian tissues and health, were apparently observed and collected in

the BHZ and the NHZ, but seem to have been completely ignored in the DU area. Yet this kind of

information and analysis would be useful in documenting differences in radiation-related effects

between the populations and needs to be consistently noted and collected in all regions in all future

sampling events.
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However, as mentioned above, some telling data are revealed in the Log Book but not

included in the Deer Sampling Report which absolutely should have been included and analyzed

further. First, and most important from an effects perspective, there is a clear difference in health

and fecundity between the three deer populations, assuming as do the Army and SAIC that the

meager deer sample of 10 per region is in any way representative. (The assumption that a sample

size of 10 is sufficient is not shared by STV and is referenced but not conceded for purposes of this

observation.). The differences are as follows:

1. The percent of each population that was female was very different between sampling

regions: 80% (i.e., 8 out of 10 deer sampled) in both the BHZ and the NHZ, and only 40% (i.e., 4

out of 10 deer) in the DU Area. If the assertion made by the Army and SAIC is even partially

accurate, and these deer are from relatively separate populations, this difference in the gender ratio

indicates a severe effect on wildlife in the DU area. Even if there is migration between the

populations, as we suspect, this is an observation that merits additional field analysis and the

initiation of a tracking study to monitor the migration and movements of the deer population at JPG.

2. There is a significant difference in fecundity between the three populations, and this

fecundity is clearly related to the Army/SAIC's stated difference in expected exposure to the

radiation present in the DU Area (i.e. exposure is greatest for the deer in the DU area, middle for

the NHZ deer, and lowest for the BHZ deer). Fecundity as measured by the percent of pregnant

female deer is significantly higher in both the NHZ (75%) and the BHZ (67%) than in th DU area

(0%). Further, if the number of viable fetuses carried by the pregnant female is an indication of

health, as it is considered to be, then the deer in the NHZ (50% the full load of two fetuses, 50%

with the reduced load of one fetus) are clearly less healthy than the female deer in the BHZ (83%
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carrying two fetuses, 17% carrying one fetus).2

One could speculate that size and age contributes to these two clear dose-related differences,

but a quick evaluation of the data in the Log Book demonstrates that the female deer in the DU area

are the largest over all (115 Ib, 125 lb, 150 Ib, 170 lb), while those in the BHZ and NHZ areas are

similar in size (NHZ - Pregnant: 75 lb, 102 lb, 115 Ib, 125 lb, 130 Ib, 145 lb; NHZ - Not Pregnant:

801b, 110 Ib; BHZ - Pregnant: 105 lb, 120 lb, 130 lb, 135 lb, 145 Ib, 150 lb; BHZ - Not Pregnant: 60

Ib, 75 lb, 125 lb). Without an analysis of the bones to determine true age of each deer, it is not fully

possible to determine whether age contributes to the slight discrepancy in weight for the

non-pregnant and (evaluated separately) pregnant females of which the BHZ are on average smaller.

Without monitoring and tracking the deer populations, one could also not determine whether the

differences in size are due to a shifting in birth times during the year, which might also indicate an

effect of the DU exposure on wildlife health and function. The number of males collected in the

BHZ and NHZ are small, but overall, the males in the DU area appear to be larger, although this

could be due to a skewing from the sample size (BHZ: 100 lb; NHZ: 110 Ig, 130 lb; DU Area: 75 lb,

75 lb, 110 lb, 130 lb, 140 Ib, 160 Ib).

Moreover, some of the observed differences discussed above with respect to the deer

populations correspond not only to geographic variation but also to temporal variation, i.e., the

impact area deer were taken during the fall kill and the other deer during the winter kill. Some

differences may causally relate to the temporal variation independent of the geographic distribution,

or both variations may act in consort. The failure of the deer tissue study to independently isolate

2Another indication of the likely poor health of at least some of the sampled deer in the
NIIZ is the observation in the field notes / log book for dr-nhz-02 that the pregnant deer carrying
only one fetus had only one ovary and that the existing ovary was abnormal, having ovarian
cysts.
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major variables like time and space is another measure of the inadequacy of the implemented study

to test a hypothesis of DU uptake by deer.

There are also two structural inadequacies of the Deer Sampling study that became apparent

after its completion. The first relates to the origin of the deer that were killed and the second to the

representativeness of the uranium composition of the deer killed relative to deer with a natural diet.

Deer could not be harvested during the initial fall kill from the nearby hunting zones, due to

displacement resulting from the hunting season that had just ended. The likeliest displacement

would be from the areas of hunting toward areas without hunting, the DU impact area. Except for

the background hunting area with limited success, the only deer taken during the fall kill were at the

perimeter of the DU impact area or along D road. Whether the deer from the nearby hunting areas

displaced and compressed the deer native to the DU impact area or freely mixed with that limited

population, the deer that were attributed to the DU impact area are more likely to deer from the

nearby hunting area than deer native to the DU impact area.

The choice of baiting as an integrated portion of the harvest for the deer tissue study

introduces another uncertainty in the results and how properly to evaluate them. The Deer Sample

study observes that the uranium content of wildlife reflects what an animal's recent diet (p 1-6). By

providing the deer an alternative to their natural diet, the design of deer tissue sampling study

introduces yet another unevaluated and undiscussed variable that will impact the data collected and

the meaning of the results.

A fifth deficiency is that a another analysis needed to be conducted on the deer sampling

data but was not performed in the Deer Sampling Study, namely an assessment of bioaccumulation.

Due to the very poor reliability of the data compiled in the initial study, such an assessment using its
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data would be equally unrelaible. In the future, however, with a larger sample size, more duplicates,

and consistent collection and measurement procedures, and thus reliable sample results, the study

results need to include an evaluation of bioaccumulation rates based on a correction for estimated

age of the animals, as uranium does bioaccumulate and thus increases in the animals with age. Until

such corrections are done, the differences in the exposures even between different populations in

different parts of JPG are simply not subject to reliable interpretation.

The results of the Deer Sampling Study indicate that projectile-derived uranium has moved

into the deer population, directly counter to the conclusions of the SAIC tissue study. Since these

results document biological uptake, the proper implementation of the FSP should be follow-up

testing and the testing of other biota. The implementation of the FSP planned by the Army

following the deer study, however, is to forego any additional biota sampling. Moreover, a detailed

analysis of the data collection and analysis procedures used in the initial Deer*Sampling Study raise

serious questions about the reliability of the resulting data. In view of these multiple, significant

deficiencies, the Deer Sampling Study must be redone and supplemented by additional biota

sampling in order to have any utility for its intended purpose within the FSP.

D. Basis d. The analytical and field collection methods planned and used to document

and evaluate data yielded by FSP implementation to date are inadequate to serve their

intended purposes.

The results of the various data collection programs of the FSP are only beginning to be

released. As observed to date, the evaluation of the FSP isotope data is being performed in a

manner consistent with the evaluation of recently released ERM data, and the ERM data can be used

as well to illustrate the inadequacies. The comments in this basis also reflect relevant evaluations of
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isotope data from the initial Deer Sampling program discussed in Basis c above, which are

incorporated here by reference.

The inadequacies of the data evaluations fall into two areas. The first inadequacy is a failure

to acknowledge the validity and significance of environmental samples with high U-238/U-234

activity ratios as representative of transport of uranium from DU projectiles in the impact area to

areas outside the impact area. The second inadequacy is the failure to acknowledge that uranium

derived from the DU projectiles in the impact area will not retain the U-238/U-234 activity ratios of

the uranium in the projectiles.

The first inadequacy can be illustrated with data from the recent ERM data for April, 2006

(ML062900028). Among those samples, two had isotope data with U-238/U-234 isotope activity

ratios high enough to approach those characteristic of the DU of projectiles. These were samples

SWS02, with a ratio of 3.75, and SWS08, with a ratio of 3.08 (p. 3-1). It is of note that these

samples are from the locations where Big Creek leaves the JPG site and the impact area,

respectively. Consequently, any uranium derived from projectiles that is in these surface water is

not only migrating beyond the DU impact area, it is migrating beyond the site boundary, as well.

The ERM report describes "further investigation" that was performed for each of these

samples. The result of that investigation was a conclusion that DU was "not indicated" in either

sample. The further investigation for each consisted of three elements. First, it was noted that the

concentrations of the uranium isotopes in each sample was low. Second, it was noted that the

uncertainties associated with the results of each sample, particularly the isotope U-234, were high

relative to the detected concentrations. Third, a propagation of error calculation was referenced for

the respective ratios. The inadequacy of each element of this further investigation is discussed
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below.

With respect to the first element, a low concentration of DU is still DU. The concentration

of DU in a sample will have significance with respect to standards or compliance, but it has no

significance with respect to whether or not DU is present. The low total concentration is significant,

however, in that it is the likely result of a deviation of the field collection program from that

specified in the Standard Operating Procedure (SOP), provided as Appendix A to the ERM data

report. The SOP specifies on page A-5 that the one-gallon surface-water sample will not be filtered

or preserved in the field. This procedure allows DU entrained in the surface water flow as

suspended particles, colloidal particles or in uranium-bearing organic particles be analyzed as part of

transport from the DU by surface water. The SOP is the appropriate sampling protocol since any

DU transported from the site represents potential risk, not just DU dissolved in surface water. The

sampling procedure that was used in the field did not comply with the SOP. The field notes that are

provided in Appendix B of the ERM data report show that the surface water samples were both

filtered and preserved, e.g., field logbook entry for April 11, 2006 at 13:10 and 13:20. A low

concentration that results from this departure from the SOP reflects the field decision not to collect

part of the mass transported by the stream, including any uranium in that mass.

With respect to the second element, the relative uncertainty of an activity measurement of an

isotope is a function of the mass of the isotope that is being counted and the length of the count

time. Increasing either mass or count time will decrease the relative uncertainty associated with the

measurement. Thus, the relative uncertainty is something that can be controlled as part of the

collection and analytical specifications for a project. The uncertainties for these samples, which

resulted in the U-234 results to be "J"-flagged, are partially the result of another departure from the
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SOP for the surface water samples. As indicated above, the SOP called for a sample size of one

gallon. The sample size that was collected, according to field logbooks, was 500 ml. The potential

reduction of U-234 due to filtering and the absolute loss of U-234 mass resulting from a collection

of a sample 1/9 that specified in the SOP unquestionably contributed to the relative uncertainty

reported by the laboratory. The uncertainties that are associated with a particular sample have

absolutely nothing to do with whether or not the source of that uranium is DU or natural uranium

and that uncertainty is not an indication of the source of the uranium. It is noted that the sample size

specified in the FSP for each ground water and surface water is further reduced by a factor of 5, to

100 ml (Appendix A, page A.4-2, Table A.4-3). By cutting the sample mass yet further, the FSP

ensures even higher levels of relative uncertainty in any analyses that may detect an isotope, with

concomitant opportunity to reject the results.

The third element used to infer that DU is not indicated is a something the investigator calls

the combined propagation of error for the activity ratio calculation. (The term "error" in this context

is the statistical uncertainty of a reported analysis. It represents the range about the reported value

within which a second analysis of that sample would fall 95% of the time, i.e., +/- 1.96 sigma about

the reported value (p. 4-1 of ERM data report).) The results of the calculation are provided, although

the calculation itself is not presented. For sample SWS02, as the result of this calculation, it is

asserted that the U-238/U-234 activity ratio is properly represented as 3.75 +/- 3.7, suggesting that

the propagated error implies the U-238/U-234 ratio is anywhere between 0.05 and 7.45. The lower

number is well below that of natural uranium and the higher number is about twice that of DU. The

resulting conclusion that this uncertainty range precludes an indication of DU in the sample does not

follow from the data for the sample.
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The analytical result for U-234 and for U-235 each has its own reported uncertainty and each

of those uncertainties affects the uncertainty of the activity ratio, a "propagated error," in the terms

of the discussion in the ERM report. From the reported concentrations and error (1.96-sigma

uncertainty) values for SWS02 reported in Appendix C, page Att-3, the combined uncertainty can

be evaluated. The likeliest ratio is simply the ratio of the results, 3.75 for this sample.

Incorporating the uncertainties for each isotope, 95% of the time the activity ratio will exceed 1.75

and 91% of the time it will exceed 2.00. The appropriate evaluation of the analyses for that sample

is that DU is likely present. [Note, the lower range value of 0.05 in the ERM discussion

corresponds to a ratio representing 3.92-sigma departures from the reported concentrations for each

isotope, plus for U-234 and minus for U-238. The probability for such combined measurements is

vanishingly small and indicates nothing about the source of the uranium in the analysis.]

The second inadequacy is the failure to consider isotope activity ratios other than those

representative of the DU in projectiles as indicative of projectile-derived uranium. Were particles of

metallic uranium from projectiles the only concern, one could look only for activity ratios

characteristic of the projectiles themselves. However, the projectiles oxidize, and in doing so, the

uranium in from the projectiles fractionate. That fractionation is observed on the site in root wash

from plants growing on weathering projectiles, which has been analyzed at JPG. The isotope

activity ratios for the root wash are not those of projectile uranium; they are 3- to 4 times as high.

Oxidation, and removal, of U-234 occurs sooner and faster than that ofU-238, leaving in the

residual at higher relative concentration ofU-238, a lower relative concentration of U-234, and,

therefore, a higher activity ratio. Thus, soil washed from an area with weathered projectiles will not

be characterized by activity ratios of 3 or 4, but activity ratios of 6, 8, or 12, as confirmed in root
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wash data.

Mass balance mandates that, if fractionation relatively concentrates U-238 in the residual

that is left in soils upon oxidation, the uranium that is removed from the residual is correspondingly

depleted in U-238 and enriched in U-234, and the activity ratio of the mobile component will be

proportionately lower. This too is empirically observed in the ERM monitoring data from the site.

Ground water samples from the ERM data of April 2006 show activity ratios below natural uranium

(Table 3-1, pp. 3-4 and 3-5). These values are consistent with a proportionate isotope activity ratio

reduction below metallic DU that residual soils have above metallic DU. Surface water samples

typically show either activity ratios similar to ground water as would be expected from base flow to

a stream, or high activity ratios representing transport of residual DU or metallic DU associated with

run-off. Stream sediments show natural uranium activity ratios or, episodically, ratios consistent

with some residual or metallic DU. The empirical observations from JPG that oxidation/reduction

reactions fractionate uranium is confirmed from laboratory data as well. In their paper

Experimentally Determined Uranium Isotope Fractionation During Reduction ofHexavalent U by

Bacteria and Zero Valent Iron, Rademacher, et al., (Environ. Sci. Technol. 2006, 40, 6943-6948)

documented preferential reaction of lighter uranium isotopes during redox reactions, leading to

reverse fractionation for mobile and immobile products.

Decisions as part of the FSP characterization programs are inadequate if reached simply

upon the whether or not there is an observation of activity ratios that are characteristic of projectiles.

Each medium must be considered with respect to its expected activity ratio. Projectile-derived

uranium in ground water would be expected to have activity ratios below unity. Plants or animals

exposed to uranium from ground or spring water with projectile-derived uranium would also be
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expected to have low activity ratios. Alternatively, animals consuming residuum from oxidized

projectiles, a salt-lick analogy, might demonstrate activity ratios above the nominal activity ratio of

projectiles.

The other deficiencies in data collection and analysis methods being used to implement the

FSP are the signficiant methodological problems associated with identification and assessment of

biological impacts, which are discussed in detail in Basic c above as specific inadequacies three

through six in the Deer Sampling Study. Because of their detail, the discussions above of these

deficiencies are incorporated by reference here in Basis d. In combination, these multiple

deficiencies demonstrate that the analytical and field collection methods being used to document

and evaluate data yielded by FSP implementation to date are inadequate to serve their intended

purposes

II.. Support for Contention B-2:

Contention B-2 is technical in character. STV will support this contention at the hearing

with the expert testimony of Charles Norris, President, GeoHydro, Inc., and Diane Henshel, Ph.D.,

Associate Professor, School of Public and Environmental Affairs, Indiana University. Mr. Norris

will support Bases a and b, Dr. Henshel will support Basis d, and Mr. Norris and Dr. Henshel will

both support Basis c. The professional resumes of Mr. Norris and Dr. Henshel have been previously

submitted in support of STV's original contentions. In preparing their expert analyses in support of

Contention B-2, Mr. Norris and Dr. Henshel have been and will be guided by their professional

training and experience within their particular areas of expertise, as well as by applicable NRC

guidance such as the criteria in NUREG-1757, Vol.2, Section 4.2, and NUREG-1575, Section 5.3.

III. Legal Standards for Admission of Additional Contention and Supporting Bases
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All contentions, no matter when submitted, must meet the requirements outlined at 10

C.F.R. § 2.309(0(1). For each contention, the intervenor must provide: (1) a specific statement of

the issue of law or fact to be raised; (2) a brief explanation of the basis for the contention; (3) a

demonstration that the issue raised in the contention is within the scope of the proceeding; (4) a

demonstration that the issue raised in the contention is material to the findings the NRC must make

to support the action that is involved in the proceeding; (5) a concise statement of the alleged facts

or expert opinions which support the requestor's position; and (6) sufficient information to show

that a genuine dispute exists on a material issue of law or fact, including references to specific

portions of the application that the petitioner disputes and the

supporting reasons for each dispute or the identification of each failure to include necessary

information in the application and the supporting reasons for the petitioner's belief. 10 C.F.R. §

2.309(0(1).

After the filing of an intervener's initial contentions, contentions may be amended or

supplemented upon a showing that: (1) the information upon which the amended or new contention

is based was not previously available; (2) the information upon which the amended or new

contention is based is materially different than information previously available; and (3) the

amended or new contention has been submitted in a timely fashion based on the availability of the

subsequent information. 10 C.F.R. § 2.309(0(2).

In the event that the amended or new contention is not submitted in a timely fashion, the

petition must meet the requirements of 10 C.F.R. § 2.309(c)(1). In order to determine whether or not

a late-filed contention should be entertained, the Board will balance the following factors to the

extent that they apply to the particular nontimely filing: (1) good cause, if any, for the failure to file
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on time; (2) the nature of the requestor's/petitioner's right under the Atomic Energy Act to be made

a party to the proceeding; (3) the nature and extent of the requestor's/petitioner's property, financial,

or other interest in the proceeding; (4) the possible effect of any order that may be entered in the

proceeding on the requestor's/petitioner's interest; (5) the availability of other means whereby the

requestor's/petitioner's interest will be protected; (6) the extent to which the requester's/petitioner's

interests will be represented by existing parties; (7) the extent to which the requestor's/petitioner's

participation will broaden the issues or delay the proceeding; and (8) the extent to which the

requestor's/petitioner's participation may reasonably be expected to assist in developing a sound

record.

IV. Application of Legal Standards for Admission to Additional Contention Proposed by

STV

STV submits that its additional Contention B-2 meets all applicable standards for admission

for hearing in this proceeding, as follows.

A. 10 C.F.R. § 2.309(0(1) Requirements

STV submits that the requirements of 10 C.F.R. § 2.309(f)(1) are met because:

(1) the contention clearly states a specific issue of fact to be raised, namely the adequacy of

the Army's implementation of the FSP to achieve its stated objectives,

(2) brief explanations of four separate bases for the contention are provided;

(3) the issue raised in the contention is within the scope of the proceeding because it relates

only to implementation of the FSP, which the Board ruled in its December 20, 2006 Memorandum

and Order on STV's original contentions defines the scope of this proceeding,

(4) each of the four bases cited in support of the contention includes a specific explanation
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as to why the deficiencies claimed with respect to each challenged component of FSP

implementation is material to the adequacy of the characterization of the Jefferson Proving Ground

(JPG) Depleted Uraniium (DU) site that is involved in this proceeding;

(5) each of the four bases cited in support of the contention includes a concise statement of

the alleged facts and expert opinions which support STV's position, and

(6) each of the four bases cited in support of the contention contains sufficient information to

show that a genuine dispute exists on a material issue of FSP implementation between STV and the

Army, with the supporting information (a) including references to the specific sections or provisions

of the FSP, its Addenda, or other related documents that STV disputes as well as the supporting

reasons for each dispute or, alternatively, (b) providing the identification of each failure by the

Army to include necessary information or procedures in FSP implementation as well as the

supporting reasons for STV's belief regarding each alleged failure.

B. 10 C.F.R. § 2.309(0(2) Requirements

STV submits that the requirements 10 C.F.R. § 2.309(0(2) are met because:

(1) The critical information regarding implementation of the FSP upon which the new

contention is based was not available when STV filed its original contentions in final form on May

31, 2006, because each of the documents or other sources of information which is central to each

basis only became available to STV after May 30, 2006, as follows:

(a) The Fracture Trace Analysis (FTA) report (ML061670091) was added to ADAMS on

June 16, 2006;

(b) FSP Addendum 2 (part of ML061930256) was added to ADAMS on July 12, 2006;

(c) FSP Addendum 3 (part of ML061930287) was added to ADAMS on July 12, 2006;
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(d) Deer Tissue Sampling results (ML062210019) were added to ADAMS on August 9,

2006;

(e) The Summary Report of Results for May 23-26, 2005 Radiation Monitoring Sampling

Event at Jefferson Proving Ground.(ML062140532) was added to ADAMS on August 11, 2006;

(f) The Electronic Imaging Survey results have not to date been added to ADAMS in

completed form, although the Army's detailed plans for the EIS were discussed orally with STV

during settlement negotiations which occurred during August and September, 2006 and partial

results from the Survey were made available to STV at the time of the public meeting of October 12,

2006 (ML062920232 and ML062930035);

(g) The Army's detailed Sampling Well Placement Plan has not been finalized to date,

although the Army's preliminary plan for well placement was discussed orally with STV during

settlement negotiations which occurred during August and September, 2006, and discussed orally

with the Staff while STV listened during the public meeting of October 12, 2006 ((ML062920232

and ML062930035).

(h) The Summary Report of Results for April 10-13, 2006 Radiation Monitoring Sampling

Event at Jefferson Proving Ground (ML062900028) was added to ADAMS on October 17, 2006;

(i) Subsequent to the October 12 public meeting, he Army deferred implementation of its

FSP Sampling Well Placement Plan pending further review with the Staff, notice of which was

posted to ADAMS on November 13, 2006 (ML063170367). Subsequently also, the summary

results of the October 12 public meeting were conveyed to the Board, notice of which was posted to

ADAMS on November 21, 2006 (ML063000190).

(2) The information upon which the amended or new contention is based is materially
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different than information previously available, in that the FSP itself described the Army's plans for

the Fracture Trace Analysis, Electronic Imaging Survey, Sampling Well Placement and Deer

Sampling in only general terms and reported no results whatsoever from those activities, expressly

leaving the detailed plans for and results of specific site characterization activities to subsequent

addenda and reports.

(3) The amended or new contention has been submitted in a timely fashion based on the

availability of the subsequent information because (a) the information only became available after

STV submitted its original contentions in final form on May 31, 2006; (b) there was no realistic

basis or opportunity for STV to submit the new contention prior to the prehearing conference

conducted on July 19, 2006, because most of the underlying information was unavailable prior to

that time and the limited information which was available at that time was insufficient by itself to

frame the new contention, (c) from July 19, 2006, through November 9, 2006, the parties were

engaged in active settlement discussions, during the pendency of which STV's obligation to file any

amended or new contention(s) had been suspended by the Board's Memorandum and Order of July

26, 2006, (d) from November 9, 2006, through December 20, 2006, the parties were awaiting a

determination from the Board as to whether they would continue their settlement negotiations with

additional direction from the Board (as requested by STV) or proceed to hearing on one, some or all

of STV's original contentions and supporting bases; (e) during the period between July 19 and

December 20, 2006, STV seasonably notified the Board and the parties of all the critical documents

which contain the subsequent information on which it now relies for its new contention; and (0

STV is filing its new contention and supporting bases on January 19, 2007, which is within thirty

(30) days of the Board's Memorandum and Order of December 20, 2006, notwithstanding the

26



intervening holiday period.

C. 10 C.F.R. § 2.309(c)(1) Requirements

As explained above, STV contends that its additional contention is timely filed under 10

C.F.R. § 2.309(f)(2). However, in the event that the Board should conclude that STV's new

contention has not been submitted in a timely fashion under that rule, STV submits that it should

nonetheless be admitted as a late-filed contention under 10 C.F.R. § 2.309(c)(1). In support of this

alternative basis for admitting its new contention, STV would request the Board to determine that

balancing the relevant factors under the applicable rule leads inescapably to the conclusion that the

contention should be admitted for hearing:

This conclusion rests on the following considerations:

(1) Good cause exists for any failure by STV to file on time. By any reading of the Board's

Memorandum and Order of July 26, 2007, STV's obligation to file any new contention based on the

additional information cited in this motion was suspended at least through November 9, 2006, when

the parties filed their Joint Status Report with the Board reporting the existence of an impasse in

their settlement negotiations. However, the parties differed in the means they preferred the Board to

adopt to address the impasse, with STV expressly requesting the Board to continue the settlement

discussions but to provide additional direction to the parties regarding the scope of the issues to be

addressed in those dicussions. It was therefore reasonable for STV to await the Board's

Memorandum and Order of December 20, 2006, prior to devoting its limited resources to framing

its new contention.

(2) STV has already been determined to have the necessary standing to be a party to this

proceeding as an appropriate representative of its numerous members who live and work in the
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immediate vicinity of JPG and its several members who reside in very close proximity to the site.

(3) The nature and extent of STV's interest in the proceeding on behalf of its members is

associated with the public health and the environment and is very strong, as evidenced by its non-

profit status, its support within the local community, and its extensive involvement not only in this

proceeding, but in several prior proceedings preceding this one as well as the JPG RAB, in which it

has aggressively and effectively asserted the need for adequatge characterization of the JPG DU

site..

(4) An order refusing to admit the contention on the basis of it being technically untimely

would severely impair STV's ability to contest the adequacy of the FSP as implemented, thereby

negatively affecting its long-time, strongly expressed interest in adequate characterization of the

JPG DU site.

(5) The only means available to vindicate its interest in the adequacy of the FSP as

implemented is this proceeding.

(6) STV's interest regarding the adequacy of the FSP as implemented is clearly adverse to

that of the Army. There is no other intervener in the proceeding to vindicate STV's interest, and the

Staffs position on the adequacy of the FSP and its implementation is clearly not the same as STV's

notwithstanding certain potential points of agreement.

(7) The extent to which admission of the additional STV contention and supporting bases

will broaden the issues or delay the proceeding is warranted by the Board's separate finding that

they are admissible on all grounds other than timeliness. Moreover, the additional contention and

supporting bases do not broaden the issues beyond the core hydrogeology and biology sampling,

data evaluation, and conceptual site modeling concerns which STV has advanced from the outset of
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its participation in this and prior JPG proceedings.

(8) The Board determined in its July 26, 2006 Memorandum and Order that the technical

expertise and community interests which STV brought to this proceeding suggested that it could

make a contribution to JPG site characterization which warranted serious consideration by the Army

and the Staff through negotiations. With the case now set for hearing, the Board should give the

same serious consideration to the contribution which STV's expertise and perspective with respect

to FSP implementation would add to the record on which the Board will base its decision.

V. Conclusion

For the foregoing reasons, STV respectfully requests that the Board admit for hearing its

additional Contention B-2 and its supporting bases a through d, as well as grant it all other reliefjust

and proper under the circumstances.

Respectfully submitted, -I
ic I.i ounse

Mullett & Associates
309 West Washington Street, Suite 233
Indianapolis, IN 46204
Phone: (317) 636-0025
Fax: (317) 636-5435
E-mail: mmullett@mullettlaw.com

Attorney for Save the Valley, Inc.
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