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REPLY OF INTERVENOR SAVE THE VALLEY, INC.
TO THE

ARMY'S AND THE STAFF'S PROPOSED INITIAL DECISIONS

Pursuant to the Board's Scheduling Order of October 30, 2007, as amended, Intervenor

Save the Valley, Inc., by counsel, respectfully submits its Reply to the Army's and the Staff's

Proposed Initial Decisions in this matter, as follows:

I. BACKGROUND

A. The Armv's Proposed Initial Decision does not acknowledge the lengthy duration

of this proceeding or the primary reason for the extended delay in the decommissioning of

the JPG DU site.

The Army begins its Procedural History for this matter on May 25, 2005. See Army

Proposed Initial Decision, at I ¶ 3. In so doing, the Army disregards almost six years of the

lengthy procedural history of this matter, as well as the fact that the current proceeding is a

continuation of a docketed proceeding which originated in 1999, when the Army submitted to the

NRC Staff its first of several license amendment applications for decommissioning the JPG site.
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See STV Proposed Initial Decision, at 2; Staff Proposed Initial Decision, at 2 ¶ 4. More

importantly, the Army totally disregards the principal reason that this proceeding has become so

protracted, namely that the Army had declined until May, 2005, to undertake the detailed

characterization program required to provide the site-specific data necessary to support

decommissioning of the JPG site. See STV Proposed Initial Decision, at 2-4; Staff Proposed

Initial Decision, at 2-3.

B. The lengthy procedural history of this matter and the primary reason for the
protracted delay in decommissioning the JPG DU site should both be recounted as an
important prelude to the Board's Initial Decision in this matter.

STV submits that the lengthy procedural history of this matter and the principal reason for

the protracted delay in decommissioning of the JPG DU site are relevant to the Commission's

decision in this matter because they impact the "public interest" criterion for alternate schedule

approval pursuant to 10 C.F.R. § 40.42(g)(2). The Commission's Timely Decommunissioning rule

contemplates that a deconmnissioning plan will typically be submitted within 24 months of

cessation of operations and that decommissioning itself will be complete within another 24

months. Even with a complex site like JPG, the expectation is that decommissioning will be

complete in no more than six to seven years following cessation of operations. See Final Rule on

Timeliness in Decommissioning of Materials Facilities, 59 FR 36026 (Aug. 15, 1994), 1994 WL

417298 (N.R.C.), at *8 (hereafter "Timely Decommissioning Rule").

Operations ceased at the JPG DU site in 1994 and the first decomrnissioning plan was

submitted in 1999. With the alternate schedule proposed by the Army and approved by the Staff,

the current deconmmissioning scenario for the site involves submittal of a decommissioning plan in

2011 with decommissioning itself not complete until 2013 or later. This is approximately tnweve
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years later than contemplated by the Timely Decommissioning Rule. By any measure, this is a

vety protracted delay with strong public interest implications. The primary reason for this

protracted delay has been the Army's failure right up until the present time to propose and

perform the adequate site characterization required by law. This consideration also has significant

public interest implications. Thus, STV submits that the procedural history of this matter should

be recounted in its full length and in sufficient detail to establish these public interest implications

preparatory to the Board making its decision whether the Field Sampling Plan as originally

designed and subsequently modified may reasonably be expected to result in "adequate"

characterization of the JPG DU site within the five-year period specified in the Army's alternate

schedule request.

II. GOVERNING LEGAL PRINCIPLES

A. The legal standards for approval of an alternate schedule proposed by the Army
and the Staff are incomplete and incorrect.

STV submits that the correct legal standard for approval of an alternate schedule for

submittal of a decommissioning plan is the one proposed by STV -- the Army has the burden of

proving by a preponderance of the evidence that the FSP may reasonably be expected to result in a

characterization of the JPG DU site by early 2011 sufficient to support the Army's planned

submission of a restricted release decommissioning plan for the site. See STV Proposed Initial

Decision, at 30-31; Hearing Transcript, at 121-127. This standard means that the Army must show

that the FSP may reasonably be expected to result in a site characterization sufficient both to

support the EIS required by 10 CFR §§ 51.45 and 51.50 and the dose determinations required by

10 CFR § 20. 1403 for scenarios in which institutional controls both endure and fail. See STV
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Proposed Initial Decision, at 23, 25.

The Staff does not accept or apply this legal standard to the FSP in any of its three material

respects. See Staff Proposed Initial Decision, at 15-16. The Army accepts, in theory at least, the

legal standard relating to the required dose determination for both a scenario in which institutional

controls endure and one in which institutional controls fail. See Army Proposed Initial Decision, at

13 ¶ 33. However, the FSP and all of the Army's evidence in this matter are directed only to the

scenario in which institutional controls endure. Notably, for example, the Army is proposing

sampling activities limited to locations immediately adjacent to the roads which surround rather than

criss-cross the DU impact area. However, in the institutional control failure scenario, even humans

(e.g., resident farmer) must be assumed to have ready access to and engage in subsistence activities

over all of the DU impact area. In addition, the Army rejects the legal standard relating to the

required EIS. See Army Proposed Initial Decision, at 14-15 ¶ 39. Thus, the legal standards for

approval of an alternate schedule proposed by the Army and the Staff are incomplete and incorrect.

B. The incomplete and incorrect legal standards proposed by the Army and the Staff
are material to the Board's decision in this matter because they have governed the Army's
development and the Staff s review and approval of the FSP with the result that it is
inadequate for its intended purposes.

The FSP was not designed initially and is not being modified subsequently to meet the

complete, correct legal standard proposed by STV. Instead, it was designed initially and is being

modified subsequently to meet the incomplete, incorrect legal standard proposed by the Army and

the Staff. Thus, the FSP as originally designed and subsequently modified may not reasonably be

expected to result in a site characterization which will meet the required legal standard because of

the specific deficiencies detailed in the testimony of STV's witnesses Norris and Henshel.
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III. FINDINGS OF FACT

A. The FSP does not include adequate hydrogeologic sampling of the JPG karst
terrain.

As originally designed and subsequently modified, the FSP does not include adequate

sampling of the JPG karst terrain. In particular, contrary to the position of the Army and the Staff,

(1) a seep study is required to site the sampling wells and it should be conducted as soon as

possible, (2) additional measures beyond those included in the FSP are required to characterize the

karst terrain adequately, and (3) the flexibility of the phased or iterative approach of the FSP will

not overcome the inadequacies. Specifically, the Army and/or the Staff is wrong on the facts as

follows:

1. Contrary to the findings proposed by the Army and the Staff, it is necessary to

supplement stream flow characterizations in the DU impact area by performing a seepage study to

locate and quantify the surface water flows into bedrock and groundwater flows into streams where

significant karst conduits exchange water with streams.

a. In its Finding 147, Staff cites Army for the proposition that

...STV has premised its arguments on speculation, and that the alleged deficiency in
the surface water gauging and staging is based on a highly-speculative scenario
regarding surface water dropping into conduits then resurfacing at a distance. Snyder

* Testimony at 36, Army Exh. 5.

This proposed finding is simply not supported in the record. Creeks that cross the DU

impact area are known to be losing streams over some reaches and it is also known that surface

water in those stream reaches recharges groundwater. STV Exh. 1, Norris Rebuttal at 30. A

monitoring well, MW-09 adjacent to Big Creek consistently shows heads below the approximate

elevation of water in Big Creek, documenting a gradient for water movement from Big Creek into
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the bedrock. Current characterization does not document where such water would discharge. STV

Exh. 1, Norris Rebuttal at 30-3 1,. The need for characterization of these streams using seepage

studies is based upon known site conditions, not a speculative scenario.

Staff Finding 147 continues to cite Army witness Snyder that gains or losses to or from

streams crossing the DU impact area would be detected by the FSP stream gauges and the Army

will determine whether such gains or losses are significant as part of its characterization. Snyder Tr.

at 263. If DU is found in the stream, "... the Army will develop a study to determine where the

flow goes." Snyder Hearing Testimony, Tr. at 264-265.

Bracketing stream losses or gains between FSP gauging stations will not achieve the

purposes sought by STV with the seepage studies, including aiding in locating monitoring wells in

conduits known to be interacting in specific ways with streams and optimizing the locations of

stream gauging stations. STV Exh. 1, Norris Rebuttal at 33. Further, characterizing the discharge

point of the stream loss is not appropriately dependent upon the detection of DU in the stream both

because DU could enter the conduit at locations other than the point of stream recharge (Norris

Hearing Testimony, at Tr. 265-266) and because there is no reason to expect DU concentrations

that exist today necessarily represent potential DU concentrations in the future. Norris Hearing

Testimony, Tr. at 309-3 10.

b. In its proposed Finding 148, the Staff again cites Army witness Snyder, who

asserts the superiority of a permanent stream gauging network included in the FSP over the seepage

run approach advanced by STV. Army Exh. 5, Snyder Testimony at 37. In fact, the STV approach

is not advanced as a substitute for a network of permanent stream gauging station. Rather it

supplements such a network to provide a different type of data and would help optimize such a
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permanent network. STV Exh. 1, Norris Rebuttal at 33,.

c. In its Finding 68a, the Army cites Staff witness Peckenpaugh as indicating such

low-flow studies may not prove necessary. Staff Exh. 2, Peckenpaugh Testimony at 6,. There is no

indication in the Peckinpaugh testimony of criteria upon which necessity would be determined. In

its Finding 151, the Staff states that seepage runs are not needed to locate characterization wells;

the combination of FTA and EI survey will continue to be used. Staff Exh. 7, Peckenpaugh

Surrebutal at 4. At that citation, Peckenpaugh is silent with respect to the other uses for the

seepage runs advanced by STV. STV Exh. 1, Norris Rebuttal at 33.

2. Contrary to the findings proposed by the Army and the Staff, it is essential that the

characterization of the karst terrain at the JPG extend beyond the characterization of fracture-

controlled karst features with visible surface expressions pursuant to the FSP as originally designed

and subsequently modified.

a. Army Finding 68c erroneously states that the implemented program for stream

and cave gauging expanded an original program of five stations to a modified program of 10

stations. In fact, the FSP originally proposed 14 such monitoring stations. Staff Exh. 14 at 6-29.

b. In its Finding 67, the Army cites Staff witness Peckenpaugh where he rewrites

STV's description of the realistic objective "to find all significant karst features" to the impossible

objective "to find all of the karst features at a site." Peckenpaugh Testimony at 6, NRC Staff Exh.

2. In doing so, the Army perpetuates the misrepresentation of STV's position that hydraulically

significant conduits - those that connect to area streams - need to be identified and mapped to

establish how water flows between the karst feature(s) and the streams and to allow other

characterization elements to be optimally placed. STV Exh. 1, Norris Testimony at 3 1.
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c. In its Finding 67, the Army maintains that mapping individual karst conduits is

certainly not practical and probably not possible. Army Exh. 4, Eaby Testimony at 40-41. Staff

Finding 121 cites Army as stating that, although mapping could be done, it would be non-traditional

and there was never an intention on the part of the El study to map conduits. Army Exh. 5, Snyder

Testimony at 29, 31. Staff Finding 139 characterizes the distribution of the karst wells with "The

locations chosen for well placement result in wells that sample the entire periphery of the DU

portion of the site." Snyder Hearing Testimony, Tr. at 267. All of these wells are installed on

fracture-controlled conduits. Id. In contrast to the Army's acceptance of a perimeter fence of wells

around the DU impact area, STV acknowledges the need to map as well as penetrate groundwater

conduits, whether or not such effort is non-traditional. STV Exh. 1, Norris Testimony at 20, 21,

35-36,. This need exists because one-point control in a conduit does not allow flow (and

contaminant transport) directions to be determined. STV Exh. 1, Norris Testimony at 21.

d. In Staff Finding 114, the joint role of the FTA and El survey for selecting well

locations is described. Staff Finding 151 verifies that the FTA/El combination was the basis for the

first six locations for wells and would be the basis for the last four locations. "The area is

surrounded, the DU area is surrounded, by wells on fracture-controlled features." Snyder Hearing

Testinony, Tr. at 267. In Staff Finding 104, the Army is cited dismissing STV's concerns about

deep, alternative karst pathways because such conduits, if present at all, would have no

commnunication with the surface and would not be a pathway for DU migration. Army Exh. 5,

Snyder Testimony at 28. The Staff in Finding 97 maintains that addition geophysical programs

using grid configurations proposed by STV to seek cave-type conduits are redundant and

unnecessary. Staff Exh. 7, Peckenpaugh Surrebutal at 7. It is unclear how the Staff reconciles that
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position with the one expressed in Staff Finding 43, "It is necessary to characterize groundwater

flow and flow pathways in the DU Impact Area." Staff Exh. 26, Well Location Selection Report at

4-I. Finally, in Staff Finding 107, the Staff sees no evidence of deeper karst features. Peckenpaugh

Hearing Testimony, Tr. at 272. The Staff does see evidence that fracture-controlled features appear

to lose fractures and permeability with depth. Peckenpaugh Hearing Testimony, Tr. at 273.

e. The findings in d. above represent collective blinders that are hamstringing site

characterization at JPG. There is certainly evidence of karst features deeper than local stream base

levels in the historic data; at a minimum in the historic understanding of losing streams and the

heads observed in MW-09 as discussed above. Regionally, the strata that underlie the DU impact

area have caves not only in the DU impact area but both east and west of the impact area. STV

Exh. 1, Norris Rebuttal at 3.1. There is certainly evidence of karst features under the JPG that are

not fracture-controlled, but are visible and large enough to enter. These are the caves and sinkholes

that do not manifest themselves on the FTA. Norris Hearing Testimony, Tr. at 250-251. Without

visible fracture traces, they still collect and transmit water. Snyder Hearing Testimony, Tr. at 253.

When these non-fracture-controlled conduits are dry, they do not have a resistivity anomaly on the

El. Snyder Hearing Testimony, Tr. at 253. When they do contain water, they do have a low-

resistivity electrical anomaly, Snyder Hearing Testimony, Tr. at 270, but they are not associated

with mapped fracture traces. Norris Hearing Testimony, Tr. at 275-276. Hence, the FSP site-

generated data provide a description of what a water-filled cave would look like were one to exist

away from or at depths greater than local streams; it would be a strong resistivity anomaly that is

not be associated with a mapped fracture trace. Staff Exh. 26, Figures 5-1 through 5-5, Well

Location Selection Report at 5-7, -8, -11, -12, and -13, display the results from the El survey.
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Nothing is needed beyond the legends on these figures to establish that there are indeed strong

low-resistivity anomalies that are not associated with mapped fracture traces, consistent with what

FSP data predict are characteristic of cave expressions, in a host of depths, positions and

orientations. STV Exh. 1, Norris Testimony at 44-45,. According to Staff Finding 124, the

likeliest cause for these anomalies is clay and silt deposits left behind by groundwater action in karst

conduits. Army Exh. 5, Snyder Testimony at 31-32. No anomaly of this type has been or is

anticipated to be drilled, based upon the combined FTA/EI criteria for location selection.

f Both the Army (Finding 68f) and the Staff (Finding 103) consider STV to overstate

the importance of the fracture traces in the selection of well locations. In each finding the bell of

"flexibility" in the FSP was rung to assure that alternative location criteria could be developed. The

performance of the Army and the Staff, however, refute that tone. The FTA was completed in June

of 2006. Staff Exh. 26, Well Location Selection Report at 8-2,. El data collection was completed by

late August, 2006. Staff Exh. 26, Well Location Selection Report at 5-1. By January 2007, the

report on the selection of the locations of the well pairs was published. Staff Exh. 26, Well Location

Selection Report at cover page. As of June, 2006, it presumably was known that caves did not have

an expression on fracture traces. By January,2007, it presumably was known that caves had a) no

expression on fracture traces and b) had strong resistivity anomalies when water-bearing. As

discussed above, Staff Finding 151 verified all six (6) initial well locations and the then yet-to-be-

drilled remaining four (4) locations were targeted exclusively to resistivity anomalies coincident with

fracture traces. Also as discussed above, at the Board hearings, the Army repeatedly emphasized that

all of the well locations were based upon resistivity anomalies that were coincident with mapped

fracture traces. It is difficult to understand how, in the light of the implementation of the well
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locations selection process, the importance of fracture traces can be overstated, and the peal of

"flexibility" rings hollow.

3. Contrary to the findings proposed by the Army and the Staff, the interactive, phased, or

iterative capacities of the FSP will not allow it to overcome the inadequacies of its original design as

subsequently modified.

a. Flexibility in the FSP is often touted, but seldom implemented. Staff Finding 86

describes a phased relationship between the FTA and El survey to locate preferred groundwater

pathways. Staff Exh. 26, Well Location Selection Report at 4-1. Part of that phasing was that the

"design, location and orientation" of the El survey lines would be determined based upon the results

of the FTA. Staff Exh. 14, FSP at 6-2,. The pre-FTA approximate design, location and orientation

for the El survey is described in Section 6.1.1 of the FSP. NRC Staff Exh. 14, FSP at 6-2. The

implemented design, location, and orientation of the El survey is depicted on Figure 4-2. Staff Exh.

26, Well Location Selection Report at 4-5. It is readily apparent that there was no material change

between the pre-FTA plan and the subsequently implemented plan, and there was no consideration of

orientation of the geophysical lines based upon the results of the FTA. As discussed above, flexibility

in the well location selection is asserted in Army Findings 68f and Staff Finding 103. In fact, even

though FSP-generated site specific data showed a pattern associated with a second type of karst

conduit, one not identifiable with the FTA/EI combination, there has been no flexibility in the

selection of well locations and there is no suggestion that there will be more flexibility in the future.

Army Finding 68h explicitly discusses the opportunity for implementing flexibility in the location

selection for the latter four (4) wells of the well program. But as described in Staff Finding 151, there

was no modification to the original selection criteria and potential cave-type anomalies have yet to be
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evaluated. Army Finding 681 references various addenda that have been added to the FSP as

"evidence of the iterative process at work." A critical review of these modifications establishes that

most are addenda that add detail where that detail fills a deliberate void in the FSP and not a change

in the design or methods of characterization. The most significant change reflecting flexibility was the

decision to core the characterization wells rather than air-drill them. Staff Exh. 18, FSP Addendum 4

at 2-5.

b. The second type of flexibility is flexibility that carries a contingency with it. These

recognize a potential opportunity for a change in the characterization program, but do not commit to

any change. Staff Finding 140 is an example. This finding recognizes the need for flexibility to add

more monitoring wells, if necessary. However, commitment to add necessary wells is withheld by

asserting that they "can be" added if that is necessary, not that they "will be" added. In a related

issue, Staff Finding 149 represents that "STV admits that the Army will use the information from the

wells and stream gauging to decide where next to sample." Norris Hearing Testimony, Tr. at 235.

This representation is misleading. It does not note the conditional nature of the admission or that

Norris was limited to a partial response by interruption before he could expand upon the condition.

Norris Hearing Testimony, Tr. at 235.

c. The third type of flexibility is delaying the collection and analysis of data, or using

such a delay to defer yet additional changes to the characterization program. This is perhaps the most

insidious because it progressively reduces the duration and types of data that can be acquired and

used for and in the decormnissioning plan and environmental evaluation. One example is found in

Staff Finding 154, which states in part, "The Army considers STV's collection of hydraulic data to be

a waste of time, effort, and money, and believes that the phased approach of the FSP is sufficient."
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Army Exh. 4, Eaby Testimony at 30-31,. Hydraulic data, however, are not a waste of time, effort and

money; they are among the fundamental data required by NUREG for groundwater characterization.

STV Exh. 1, Norris Rebuttal at 15. Here playing the phasing approach is simply delaying the data

collection until forced to do so. The same use of the phased approach is referenced in Staff Finding

166. Army witness Eaby calls upon the phased approach to defer aquifer testing to a later time when

it "... will be considered later." Army Exh. 4, Eaby Testimony at 17. As with the Finding 154, the

data in question will have to be collected to characterize the groundwater flow based upon NUREG

requirements. STV Exh. 1, Norris Rebuttal at 15. As in the previous case, the deferral serves no

purpose but to reduce characterization data and delay the time at which that data stream becomes

available. One side effect of the deferral process is described in Army Finding 63. The iterative

process will allow more use of bounding or conservative values in lieu of site characterization. Staff

Exh. 2, Peckenpaugh at 16-17.

d. A fourth type of flexibility that thwarts effective characterization is contingent

deferral of data collection. Army Finding 681 illustrates one example. Finding 681 states in part,

"Later phases of work will be modified as new site-specific data are collected and analyzed." Army

Exh. 5, Snyder Testimony at 50 [sic]. In this case, changes can be initiated only after data are

collected and analyzed from some other characterization effort. An example of how this contingent

delay propagates is the FSP determination of gaining versus losing reaches of streams from the

permanent stream gauging stations. That process does not begin until stage data are converted into

flow data by the development of rating curves. Data have being collected for more than a year, but

no analysis of the data has yet occurred. Peckenpaugh Hearing Testimony, Tr. at 242-245. With only

three of the five years left, there are no gain/loss determinations but until there are gain/loss
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determinations, there can be no approximation of where the losses are occurring, so there can be no

identification of below-stream karst conduits, and no characterization of them. A characterization

program cannot be iteratively modified when the data to be relied upon to trigger iteration are not

collected or, if collected, are not analyzed.

e. STV's frustration at the slow pace of characterization and the nested deferrals of

data collection and analysis is addressed in three (3) proposed findings by Army: Findings 36 (citing

Peckenpaugh Hearing Testimony, Tr. at 244-245 [sic]), 66 (citing Norris Hearing Testimony, Tr. at

237), and 69 (citing Norris Hearing Testimony, Tr. at 237-241). Each represents the record as

indicating that STV has provided no evidence that the five-year clock will expire before a

decommissioning plan can be successfully submitted. A more accurate representation would be that

Norris did not conduct a formal "event tree analysis" (Norris Hearing Testimony, Tr. at 237), but

provided extensive testimony regarding the time requirements he perceived for ongoing hydrologic

characterization. Norris Hearing Testimony, Tr. at 237-241. Subsequent to that Norris testimony,

Staff also expressed its concern over the limited time remaining for the characterization.

Peckenpaugh Hearing Testimony, Tr. at 241.

B. The FSP does not include methods and procedures adequate to detect and measure
DU migrating in the environment.

As originally designed and subsequently modified, the FSP does not include methods and

procedures that are adequate to detect and measure DU migrating in the environment today, as

needed for site characterization. In particular, contrary to the positions of the Army and the Staff, (1)

detecting and measuring low-concentration DU in environmental samples, and not just total uranium,

is important for site characterization purposes; (2) characterization decision points reached by FSP

activities should not be dependent upon the Army's current sampling and analysis methodologies
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which operate at limits of detection that are incapable of discerning DU in most environmental

samples; and (3) the Army is using the wrong statistical framework to assess the meaning of the

uncertainties in the data. Specifically, the Army and/or the Staff is wrong on the facts as follows:

1. Contrary to the findings proposed by the Army and the Staff, it is necessary to detect and

measure concentrations of DU, even at low concentrations, in environmental samples, not just total

uranium, for site characterization purposes.

a. The Staffs Finding 44 is straightforward, stating in part, "DU must be distinguished

from uranium." Staff Exh. 1, McLaughlin Testimony at 10. Distinguishing DU from total uranium

allows an assessment of the degree to which DU movement contributes to the radiological dose from

the sample. This statement correctly refrains from tying the requirement to arbitrarily high

concentrations of total uranium.

The presence of DU in some samples is unambiguous. Staff Finding 49 discusses total

uranium concentrations in the impact area at locations where DU penetrators corrode. Near a

penetrator the uranium concentration in soil "... can be thousands of picocuries per gram."

Anagnostopoulos Hearing Testimony, Tr. at 168; Staff Exh. 14, FSP at 2-12. In materials near these

point sources, DU is readily identified by alpha spectroscopy; "The ratios are clear, the signal is

strong, and the total uranium is elevated." Anagnostopoulos Hearing Testimony, Tr. at 178.

In general, high uranium concentrations presently are found only in the vicinity of

corroding penetrators and they are not yet found in other environmental samples. Anagnostopoulos

Hearing Testimony, Tr. at 293. There is an exception to this general observation. October, 1999, a

water sample and its duplicate from Big Creek analyzed with anomalously high total uranium

concentrations, for which there was no investigation or explanation at the time. The methodologies in
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use at the time did not allow DU to be distinguished from total uranium. (The cause of the high

uranium was not investigated and no conclusions are drawn regarding those water results and a piece

of DU penetrator that was found 6 months later in the stream in the general vicinity of the water

sampling location.) NRC Staff Exh. 37 at 4-2.

According to Army Finding 82, with the exception of that one water sample, the

requirement to distinguish DU from total uranium is not met in most environmental samples at JPG.

This is because the total uranium concentrations are "at levels so low that they were at or near the

detection level in the instrumentation generally." Anagnostopoulos Hearing Testimony, Tr. at

291-293, 301. I.e., the sampling and methodologies that are used by the Army for environmental

samples are incapable of distinguishing DU at the concentrations of uranium that are found. Army

Finding 79 acknowledges the further complexity that is added by firactionation of uranium that can

impact the isotope ratio signatures of natural uranium and depleted uranium.

b. Army Finding 48 and Staff Finding 62 discuss the analytical results for total and

isotopic concentrations of uranium in deer tissue. The interpretations in that discussion are

predicated on a comparison of the results to "background" concentrations of total uranium and

uranium isotope ratios. Army Finding 83 proposes ignoring the Staffs Finding 44 position that DU

must be distinguished from (total) uranium, and, for environmental and biota sampling, concerning

oneself only with DU when total concentrations climb above the expected natural background levels.

Army Finding 84 moves beyond distinguishing DU when uranium concentrations rise above

background or expected natural levels to propose that distinguishing DU is unnecessary until total

concentrations levels approach those that could affect public health.

c. There are basic problems with these above concepts. The first is that there are no
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pre-DU data with which to define background uranium concentrations or natural uranium isotope

ratios. Further, as discussed in Army Finding 78g, is the monitoring locations; "All sample points are

in close proximity to or within the boundaries of the DU Impact Area. The concentration of DU, if

migrating, will be highest and most detectable close to the DU deposits." Thus, using the JPG

environmental monitoring data is inherently using data that is likelier to be contaminated with at some

DU dispersed from the DU impact area.

The second problem is related to the purposes for the site characterization.

Monitoring for the performance of the JPG with respect to compliance with its license does not

require extraordinary precision of effort. It is perfectly reasonable to track changes in uranium

concentrations that are related to total uranium until such point that standard commercial techniques

for distinguishing DU are effective. However, for what is left of the five year extension that was

granted for site characterization, the objective of environmental monitoring is not simply compliance

with the performance standard of the permit. As Staff Finding 208 discusses, one objective of

environmental monitoring during the characterization program is to allow the best data available be

obtained to calibrate the fate and transport models that will be used to project human dose exposure

and environmental impacts from the one hundred fifty thousand pounds of DU that remain in the DU

impact area (Staff Finding 40) for the next thousand years or more. Any data today represents the

earliest degrees of dispersion of the DU into neighborhoods to the impact area. The detection, and

hopefully quantifying, of DU migration beyond the impact area will materially improve the projections

of DU dispersion across the centuries of concern.

2. Contrary to the findings proposed by the Army and the Staff, it is necessary to have

sampling and analysis methodologies which operate at detection limits that allow decision points in
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the FSP characterization program to be evaluated with reliable isotopic uranium compositions in

environmental samples.

a. The performance of certain characterization activities within the FSP is contingent

upon the detection of DU in other environmental sampling, sometimes unrelated, prior to the decision

point. An example is testing of biota. Further biotic studies will not be performed because DU

concentrations in deer could not be reliably determined. NRC Staff Exh. 14, FSP at 4-2 and 6-25;

NRC Staff Exh. 33, Deer Sampling Results at 5-2. This decision is made even though the deer

sampling was performed for purposes largely unrelated to that which would be served by other biotic

sampling. NRC Staff Exh. 14, FSP at 6-24.

Examples of these contingent decision points affect hydrogeologic characterization.

Army Finding 68f references such a contingency, wherein alternative karst pathways to the

fracture-controlled conduits being characterized will not be investigated unless and until DU is

detected in groundwater. Army Exh. 5, Snyder Q. 61, pt. 3 at 49. This contingency and citation is

repeated in Army Finding 68m. Staff Finding 105 parallels that Army Findings 68f and 68m. Therein

it is proposed that conduit systems below the base levels of stream be characterized only if DU is

found currently in the shallow groundwater systems. Army Exh. 5, Snyder Testimony at 29. In

testimony before the Board, Snyder expressed a similar contingency approach. In that case, he

testified that Army would investigate conduits being recharged by streams in the impact area be

investigated only if the DU were currently detected in the streams. Snyder Hearing Testimony at

264-265.

b. There are two flaws with the use of contingencies as illustrated with the above

examples. The first is that the existing sampling and analysis methodologies are insufficiently precise
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to distinguish DU in the majority of the environmental samples. Anagnostopoulos Hearing

Testimony, Tr. at 291-293, 301. Thus, the information needed to make the decision is not reliably

available. The second problem is that characterization decisions that are contingent upon the

presence or absence of DU in contemporary environmental media.are valid only to the extent that

existing distributions and mobility of DU across the media are representative of the maximum

distributions and mobility with respect to human dose estimates and environmental impacts. At

present, it is not even known the degree to which DU in the impact area is still immobile in projectiles

or is available for transport. Army Exh. 5, Snyder Testimony at 16; Anagnostopoulos Hearing

Testimony at 310.

3. Contrary to the findings proposed by the Army and the Staff, the Army's position that DU

is not present in environmental samples is based upon inadequate sampling and analysis protocols and

testing the wrong statistical framework (null hypothesis) to evaluate existing, detection-level data.

a. Sampling and Analysis Issues. The vast majority of environmental samples being

taken at JPG at present do not have the resolution to distinguish DU from natural uranium in the

sample, due to limitations in the methodology and instrumentation being used for the analyses.

Anagnostopoulos Hearing Testimony, Tr. at 291-293, 301. The present analytical methodology is

alpha spectroscopy (AS) performed using standard protocols at commercial laboratories. Alpha

activity measurements are obtained and DU is distinguished based upon the ratio of the activity of

U-238 to U-234. As discussed in Staff Finding 237, radioactive decay is a random process and the

activity count therefore carries a statistical uncertainty. Because the DU evaluation is based upon the

ratio of two activity counts, the ratio carries a propagated uncertainty derived from the uncertainties

of the individual counts, as also discussed in Staff Finding 237. When total concentrations are low,
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and individual activity uncertainties are high, as for example in the case of the deer tissue studies, the

propagated uncertainties are too high to conclude whether DU is or is not present, as discussed in

Staff Findings 63 and 225.

One environmental sample from April 2006 has received considerable attention in

testimony with respect to whether it does or does not present identifiable DU in the water in Big

Creek outside the impact area, at the downstream exit from JPG. The analysis for this sample

produced a U-238/U-234 activity ratio of 3.74 with a propagated uncertainty of +/- 3.7 (two-tailed,

95% confidence interval). Army Exh. 1, Anagnostopoulos Testimony at 20. Anagnostopoulos

concludes that because of the high level of propagated uncertainty, "... the results cannot be used for

decision making." Id. For Staff, Condra's evaluation of the propagated uncertainty is similar, that the

ratio was "... not statistically above 1 and therefore not definitely identified as DU." NRC Staff Exh.

10, Condra surrebutal at 8. As cited in Staff Finding 222, Norris concluded based upon both

analytical results and temporal trends that this sample was best interpreted as indicating the presence

of DU at the JPG margin. STV Exh. 1, Norris Rebuttal at 41.

Since decay is a random process, the resolution of AS can be improved (i.e., lower the

uncertainty for a given concentration) by increasing the total count, as described in Staff Finding 237.

Citing Army witness Anagnostopoulos' testimony, Staff Finding 237 acknowledges that "marginal"

improvements to AS resolution can be gained by increasing the mass of a sample being analyzed and

by increasing the time period of the count in the analysis. Army Exh. 1, Anagnostopoulos Testimony

at 19-20. Anagnostopoulos illustrates the impact of sample size in his testimony by hypothetically

doubling the size of the sample in question. The result, all other things being equal, is that the

analysis would report a ratio and propagated error of 3.75 +/- 2.6, or a two-tailed 95% confidence

20



range of 1.15 to 6.35. Army Exh. 1, Anagnostopoulos Testimony at 21. It is noted that

Anagnostopoulos' numerical experiment produces a result that would allow Staff witness Condra to

conclude DU were definitely identified (i.e., the lower limit is greater than 1), had the larger sample

been the approved protocol. Thus, with even moderate changes to the sampling protocols, such as

sample size or increased count periods, even standard AS analyses from commercial laboratories

could produce undisputed results at current levels of uranium in environmental samples.

b. Evaluation Issues. Staff Finding 223 states that there is not widespread or routine

DU contamination outside DU impact area, citing Anagnostopoulos and based upon existing AS

protocols and evaluations. Army Exh. 1, Anagnostopoulos Testimony at 14. At issue for

characterization purposes, to ensure optimal and conservative parameter choices for fate and

transport modeling, is the ability to find intermittent and/or chronic low-levels of contamination, not

just routine or widespread DU contamination. The ability to improve sample resolution, if only

marginally, is demonstrated as discussed above, by modifying sampling and analytical protocols using

commercially available AS analysis. Two additional steps can further improve site characterizations

for decommissioning purposes. One is the use of analytical alternatives to the traditional AS analyses.

The second is changing the choice of the statistical measure of DU presence.

The primary reason for uncertainty in the uranium isotope compositions by AS is the

low-level uranium activity in most of the environmental samples. Army Exh. 1, Anagnostopoulos

Testimony at 20. An alternative to using AS, and thereby avoiding the activity-dependent

uncertainties, is to use mass-based analyses rather than or in addition to, activity-based analyses.

ICP-MS (inductively coupled plasma - mass spec) and HR-ICP-MS (high resolution ICP-MS) are

two such choices. No analytical technique is without its restrictions, and the - MS procedures will
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not prove a panacea. Army Exh. 1, Anagnostopoulos Testimony at 21-22. The UNEP evaluation of

DU contamination in Bosnia and Herzegovina used a combination of AS for the U-238/U-234 activity

ratio and HR-ICP-MS for the U-235/U-238 mass ratio as a means to evaluate both presence and

relative fraction of DU in samples. STV Exh. 1, Norris Rebuttal at 43. The determination of the

relative mass ofU-235 has the direct advantage of allowing sample analyses to be compared to the

regulatory definition of depleted uranium (.10 C.F.R. § 40.4 (2007)). Staff Finding 45 asserts that,

because U-235 is low in DU, "... it is extremely difficult to detect by mass methods at low

concentrations." However, this assertion is offered without benefit of an evidentiary citation. The

concept of using a hybrid approach of mass- and activity analyses to evaluate relative DU

composition is criticized in Staff Finding 230 as relying in part on assumptions of isotope ratios rather

than solely on analytical measurements. NRC Staff Exh. 10, Condra Surrebuttal at 6. This criticism

is without merit. As pointed out in Staff Finding 229, interpreting the results of AS uranium analyses

similarly relies upon assumption of isotope activity ratios for natural and depleted uranium for

assessment. Anagnostopoulos Hearing Testimony, Tr. at 154.

The interpretation of analytical results for any natural chemical system properly

includes a consideration of uncertainties using accepted statistical methods, as indicated in Staff

Finding 218. The standard approach used to evaluate variability of chemical data in regulatory

scenarios for contamination is that, unless there is at least a 95% confidence that pollution is present,

it is deemed not present for regulatory purposes. (This assumes a two-tailed, 2-standard deviation

confidence interval.) The presumption in this case is that the contamination does not exist. This

approach avoids regulatory response in all but the least ambiguous cases. This is the criteria being

used by the Army and Staff when evaluating the Spring 2006 site-boundary sample discussed above.
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There exists latitude, however, in the choice of accepted statistical methods. In particular, the

statistical analysis can start with the presumption that DU contamination does exist in environmental

samples, and that can be tested statistically. (Le., a different choice of the null hypothesis.) STV

Exh. 1, Norris Rebuttal at 10-12.

It is a reasonable presumption for JPG sampling for characterization purposes that DU

is present in environmental samples. DU is known to exist in the impact area and there is nothing

containing it but natural processes, just as natural processes disperse it around and from the impact

area. Under this statistical approach, the uncertainty results in conservative parameterization of the

fate and transport model, since those parameters must account for the presence of DU that isn't

statistically disproved, i.e., any error over-predicts peak dose exposures, rather than under-predicts it.

Id.

C. The Boad should find that UXO is not a significant impediment to hydrogeologic
site characterization.

1. In their testimony at the hearing and/or in their proposed findings filed with the Board, all

three parties agree and affirm that UXO is not a significant impediment to the implementation of the

FSP as originally designed and subsequently modified by the Army.

Although the Army does not expressly state this conclusion in its proposed findings, its

witness affirmed the conclusion during the hearing. (See Snyder testimony, Transcript, at 280 line 3

through 282, iine 4). This conclusion is also supported by the NRC Staff in its proposed findings

(See Staff's Proposed Initial Decision, at 53 ¶ 175). In fact, the Staff specifically affirms that the

presence of UXO does not prevent the implementation of the FSP on Page 53, ¶¶ 176 & 177, of its

Proposed Initial Decision. STV concurs that UXO does not prevent the implementation of the

sampling required by the current FSP in its Proposed Initial Decision at 64.
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2. The agreement among the parties regarding UXO does not extend to the additional

sampling proposed by STV. It is STV's position that the presence of UXO does not prevent the

additional environmental sampling it has proposed from being performed in the JPG DU Area. STV's

position is duly acknowledged and correctly summarized in the Staff's Proposed Initial Decision, at

53 ¶ 174.

The NRC Staff appears to agree on one hand that UXO is not a serious impediment to

implementing additional sampling in the future while maintaining on the other hand that UXO has

justifiably limited the Army's selection of sampling locations in the past (see Staff's Proposed Initial

Decision, at 53 ¶ 176). In this statement, the Staff says that the Army's El sample locations were

limited to the "cleared" roads due to UXO safety concerns, but that this limitation did not adversely

affect the sampling program. This effectively asserts UXO hazards are a valid reason for liniting the

location of sampling activities when such linitations do not affect the adequacy of the sampling

program. However, the statement also leaves open the real issue posed by STV's additional sampling

recommendations, namely whether UXO hazards are a valid reason for not performing sampling

activities required for an adequate site characterization. The Army's proposed findings are simply

silent on the issue of whether, in its view, UXO hazards foreclose the additional sampling activities

proposed by STV.

3. Both the Staff and the Army have declined to put the UXO issue to rest as a reason to limit

the environmental sampling at JPG. As STV pointed out in its Proposed Initial Decision, at 67, it is

time for this issue to be clearly resolved in favor of designing and implementing the optimal field

sampling plan to support decommissioning the site.

Accordingly, STV urges the Board to find that the Army should develop the sampling plans
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required for adequate site characterization notwithstanding the presence of UXO and then should

allow UXO field experts to implement the requirements of EP 75-1-2 (the U.S. Army Corps of

Engineers guidance document on implementing environmental sampling programs in areas containing

UXO) in supporting the implementation of the desired sampling program. This approach will provide

the best environmental data and maximize the chance of accomplishing a successful field

characterization effort that is adequate to support the decommissioning plan without jeopardizing the

safety of Army or contractor personnel.

D. The Armv's Deer Sampling Study is not sufficient biota sampling for adequate

characterization of the JPG DU site.

The Army and the Staff both maintain that biota sampling in addition to the Deer Sampling

Study is not required for the FSP to be adequate for site characterization purposes. See Army

Proposed Initial Decision, at 19 ¶ 50; Staff Proposed Initial Decision, at 27-28 ¶ 68. STV disagrees.

See STV Proposed Initial Decision, at 64-65.

The issue in this matter is not whether the deer sampling study is adequate to determine

whether hunting and eating deer from JPG is safe for the hunters. The issue is whether the deer

sampling study is adequate to preclude the need for additional biota sampling in the FSP. These are

very different issues. Contrary to the Army and the Staff, the deer sampling study is simply not

adequate, for several compelling reasons, to preclude the need for additional biota sampling in the

FSP. Specifically:

1. The Deer Sampling Study so technically flawed in multiple respects as to be essentially

worthless (see STV Ex. 2, Henshel Direct Testimony, at 14-24);

2. Virtually all standard risk modeling guidance requires that, for an open environmental
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exposure situation such as exists at JPG, there should be at least one airborne species (e.g, a bird or

flying insect), one aquatic species (e.g., a crayfish), and one soil-based species (e.g., an earthworm or

slug), in addition to a terrestrial species eaten by humans (e.g., squirrel or rabbit). (STV Exhibit 2,

Henshel Direct Testimony, at 13).

3. Moreover, if only one species is to sampled initially, the species sampled should not be

deer, but one that is lower in the food chain and a better indicator of DU movement through the

ecosystem (e.g., a small mammunal such as squirrel or rabbit). (Id.)

4. Contrary to the Army (Proposed Initial Decision, at 19 ¶ 50), there is evidence of DU

uptake by biota at JPG. Specifically, Table 2 in the FSP shows that DU is high in vegetation. See

Staff Ex. 14, Table 2; see also Henshel Hearing Testimony, Tr. at 193 line 22 to 194 line 25. This

evidence that DU is taken up into at least some biota (i.e., at least vegetation) is not disputed

anywhere else in the record. Additionally, the loss of invertebrate populations in the caves of the DU

area, and only in the caves of the DU area, while not conclusive, is also suggestive of DU uptake by

other biota. See STV Ex. 2, Henshel Rebuttal Testimony A41 and Henshel Surrebuttal Testimony

A12.

E. Even conservative, bounding estimates of air exposures will result in cumulative
environmental and human health impacts which will require consideration and evaluation in
the Army's Environmental Report and the Staff's Environmental Impact Statement

The Army has proposed and STV has now accepted that conservative, bounding estimates

will be used for air exposures in the dose determinations required by 10 C.F.R. § 20.1403. See Army

Proposed Initial Decision, at 21-22 ¶ 55; STV Proposed Initial Decision, at 68. While small, these

estimates will be positive numbers greater than zero. Thus, the environmental and public health

impacts of DU exposure through the air pathway will need to be considered and evaluated in the
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Army's Environmental Report and the Staff's Environmental Impact Statement submitted in

conjunction with review and approval of the Army's restricted release decommissioning plan. See

STV Proposed Initial Decision, at 69.

In that context, the Staff cites a conflict in the testimony between Army witness

Anagnostopoulos and STV witness Henshel. See Staff Proposed Initial Decision, at 31 ¶ 79.

Specifically, Anagnostopoulos testified that air exposure measurements reported in a study at the Los

Alamos National Laboratory (LANL) were not made at the boundaries of LANL (Anagnostopoulos

Hearing Testimony, Tr. at 200 lines 14-18), while Henshel asserted that the measurements were made

at the boundaries of LAN (Henshel Hearing Testimony, Tr. at 199 lines 3-18). In fact, Henshel is

correct and Anagnostopoulos is wrong. Figure 1 in the journal article reporting the LANL study

results clearly shows sampling transects outlined directly next to the boundary of LANL. Two out of

four of these boundary transects are identifed as "unburned" (open boxes), and two out of four of

these boundary transects are identified as "moderately burned" (hatched boxes). All four boundary

transects are over two kilometers away from the areas marked "severe burn", based on the distance

bar marked on the map of Figure 1. (Whicker et al at 521, Army Ex. 1-I).

F. As originally designed and subsequently modified, the FSP does not provide for site
modeling adequate in nature and scope for hydrogeologic characterization purposes.

In designing and modifying the FSP, the Army and the Staff have been assuming that a

standard RESRAD model will be adequate to meet the applicable regulatory requirements. See Army

Proposed Initial Decision, at 13 ¶ 33. This is incorrect. Specifically, a standard RESRAD model will

not be adequate to address the karst terrain which dominates the JPG hydrogeology.

See STV Proposed Initial Decision, at 72-74.
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IV. CONCLUSIONS OF LAW

A. STV is proposing not that the Board deny the alternate schedule requested by the
Army, but that it condition approval of the alternate schedule on the modifications necessary
for the FSP to meet its intended purposes.

To address the inadequacy of the FSP, STV is not proposing that the Board deny the

alternative schedule, as implied by the Staff. See Staff Proposed Initial Decision, at 1-2 § 2. Instead,

as the Army recognized:

STV 's Contention B-1 does not challenge the need for the granting of the alternate
schedule per se. Indeed, the very foundation of STV's contention is that even more
site specific information must be gathered by the Army to adequately support the
decommissioning plan that it will eventually submit. Rather, STV's Contention B- 1
challenges the adequacy of the Army's FSP, by which the Army will ultimately
characterize the site and eventually produce a decomumnissioning plan.

See Army Proposed Initial Decision, at 10-11 ¶ 28. Specifically, STV is proposing that the Board

condition approval of the alternate schedule on specified modifications to the FSP. See STV

Proposed Initial Decision, at 76-78.

B. The alternate schedule should be conditionally rather than unconditionally
approved.

The Army and the Staff are wrong in proposing that the requested alternate schedule license

amendment be approved without conditions. See Army Proposed Initial Decision, at 41 ¶ 89; Staff

Proposed Initial Decision, at 67 ¶ 256. In particular, the Board should impose conditions

incorporating required modifications to the FSP proposed by STV in the following areas:

1. Hydrogeologic Sampling relating to Karst Terrain (see STV Proposed Initial Decision, at
39-40, 48, 52);

2. Detection and Measurement of DU Migrating in the Environment (see STV Proposed
Initial Decision, at 56, 59-60);

3. Biota Sampling (see STV Proposed Initial Decision, at 67); and
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4. Nature and Scope of Site Modeling (see STV Proposed Initial Decision, at 72-74).

C. There is no legal basis for the Board, as a general rule, to afford greater weight to
the testimony of the Army's and the Staff's witnesses than to the testimony of STV's witnesses.

The Army proposes that the Board, as a general rule, afford greater weight to the testimony of

the Army's and the Staff's witnesses than to the testimony of STV's witnesses on the basis of their

allegedly greater knowledge of the JPG site, the FSP, and NRC rules and regulations. See Army

Proposed Initial Decision, at 7 ¶ 21.

There is no legal basis for such a general rule - and the Army cites none. While problematic

in any context, such a general rule is especially problematic in the context of Board proceedings

where licensee witnesses and, particularly, Staff witnesses will virtually always have more time on a

particular site and with a particular project than an intervener's witnesses. Such a general rule is even

more problematic in a Subpart L proceeding like this one, where interveners lack discovery rights,

including lacking the right to mandated site visits by their experts. Additionally, of course, intervener

experts do have access to public documents, including NRC rules and regulations, relevant to a

particular site and project on which they may justifiably rely as readily as licensee and Staff witnesses

to reach their conclusions and recommendations. See, e.g., Fed. R. Evid. 702 & 703. Accordingly,

the Army's proposed general rule for more weight to be afforded in this case to the testimony of its

own and Staff witnesses should be rejected.

V. INITIAL DECISION

The Army's and Staffs proposed ordering paragraphs are incomplete and incorrect because

they do not incorporate by reference the conditions required for the FSP to be adequate for site

characterization purposes.
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