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INTRODUCTION

On January 11, 1999, Intervenors Eastern Navajo Din6 Against Uranium Mining

(ENDAUM) and Southwest Research and Information Center (SRIC) (collectively,

"Intervenors") filed a joint written presentation on air emissions issues,' pursuant to

10 C.F.R. § 2.1233. In accordance with the Presiding Officer's Memorandum and Order

(Scheduling and Partial Grant of Motion for Bifurcation), dated September 22, 1998

(unpublished) (September 22 Order), and the subsequent Joint Notice of Modification of

Schedule for Written Presentations, dated November 5, 1998, SRIC's Air Brief is part of a

series of written presentations to be filed on issues involving the proposed in situ leach (ISL)

uranium mining by licensee Hydro Resources, Inc. (HRI).

'Eastern Navajo Din6 Against Uranium Mining And Southwest Research Center's
Brief Regarding Air Emissions At The Crownpoint Project, dated January 11 (SRIC's Air
Brief) Attached to the brief is "Testimony of Bernd Franke," dated January 6, 1999 (Franke
Testimony), which is not notarized.
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Pursuant to the September 22 Order (as later modified by the Presiding Officer), HRI

filed its response to SRIC's Air Brief on February 11, 19992, (HRI's Response), including

as part thereof an affidavit of Dr. Alan Eggleston, dated February 10, 1999, (Eggleston

Affidavit). As discussed below, Intervenors' arguments rely on a misinterpretation of

10 C.F.R. Part 20 requirements and on an invalid exposure scenario posited by their

consultant. Intervenors' request that HRI' s 10 C.F.R. Part 40 license be revoked (see SRIC' s

Air Brief, at 1, 23) should accordingly be denied.

BACKGROUND

Proposed operations at HRI's Church Rock Section 8 site, located about five miles

north of the town of Church Rock, and the consequences of ISL mining on Section 8,

delineate the scope of issues relevant to this phase of the proceeding. See September 22

Order, at 3.3 Contrary to this limited scope, some of SRIC's Air Brief and the supporting

Franke Testimony concerns proposed ISL operations at HRI's Crownpoint site. The

discussion below, and the Affidavit of Christepher A. McKenney, dated February 18, 1999

(McKenney Affidavit or Staff Exhibit 1) (attached), address only those issues relevant to

HRI's Church Rock site.

2Hydro Resources, Inc.'s Response To [ENDAUM's and SRIC's] January 11, 1999
Brief Regarding Radioactive Air Emissions At The Crownpoint Project, dated Feburary 11,
1999 (HRI's Response).

3The Commission's January 29, 1999 Order reinforced this limited scope by directing
the Presiding Officer to "complete his series of merits decisions on all matters related to the
Church Rock Section 8 property" by June 15, 1999. CLI 99-1, 49 NRC _, slip op. at 4.
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DISCUSSION

For the most part, SRIC's Air Brief closely tracks a report dated January 5, 1999,

(Franke Report) authored by Mr. Franke, which is Exhibit 2 to the Franke Testimony. The

Staff has reviewed the Franke Report and disagrees with its findings, as discussed in the

McKenney Affidavit. The Staff agrees with the points made in HRI's Response and the

Eggleston Affidavit. As shown therein, and in the discussion below, neither the Franke

Report nor the additional contentions set forth in SRIC's Air Brief, support the revocation

of HRI's license.

A. Intervenors Misread 10 C.F.R. Part 20 Regulations

Based on their reading of various 10 C.F.R. Part 20 regulations, Intervenors contend

that radiation contamination from previous uranium mining cannot be treated as part of the

background level at HRI's Church Rock site in evaluating whether HRI will be in

compliance with air emission requirements. See SRIC's Air Brief, at 3-7, 13; see also

Franke Report, Section 2. Based on this premise, and an erroneous interpretation of

10 C.F.R. § 20.1302(b),4 the Intervenors argue that Part 20 limits for doses to members of

the public are already exceeded at Church Rock, and that HRI's proposed operations there

would only add to the existing problem. See SRIC's Air Brief, at 5, 13.

Intervenors mischaracterize 10 C.F.R. § 20.1302(b)(1) in stating that HRI must

"demonstrate that the total effective dose above background to any individual in the

unrestricted area does not exceed 100 millirem per year." SRIC's Air Brief, at 5 (emphasis

4Intervenors also misinterpret the 10 C.F.R. Part 20 term "background radiation," as
discussed in Section L.A of HRI's Response, at 5-7.
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added); see also Franke Report, at 3. The regulation actually refers to "the total effective

dose equivalent to the individual likely to receive the highest dose from the licensed

operation." 10 C.F.R. § 20.1302(b)(1) (emphasis added). This mischaracterization warps

the meaning of this provision, which allows a licensee to calculate (or measure) the dose to

the real individual who is likely to receive the highest dose from licensed operations, rather

than a hypothetical individual. Intervenors' erroneous reference to "any individual" thus

improperly permits Mr. Franke to use very conservative and unrealistic exposure

assumptions in which he posits an individual's location (100 meters away from the building

vent) and constant presence there. See Franke Report, at 10-11; see also Staff s Exhibit 1,

at ¶9.

As indicated above, pursuant to 10 C.F.R. § 20.1302(b), a licensee can show

compliance with the annual dose limit in one of two ways: (1) by calculating that the annual

dose to the actual highest exposed individual does not exceed 100 millirem; or (2) by

meeting the effluent levels in Appendix B of 10 C.F.R. Part 20 and the external dose

standard (e.g., the dose would not exceed 50 millirem in a year). Intervenors have focused

for the most part on the second approach, and in doing so mischaracterize the effluent levels

as limits. The Appendix B levels are limits only that if a licensee meets them, the licensee

can demonstrate compliance with 10 C.F.R. § 20.1301 (with a low gamma dose also). If

a licensee, during operations, exceeds the Appendix B "limits" (which, it must be recognized,

are annual average concentrations) for a number of days or months, the actual highest

exposed individual may still receive far less than 50 millirem. See Staff's Exhibit 1, at
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¶¶ 9-10. The effluent levels in Appendix B are very conservative (i.e., they assume an

individual is constantly at the fence line for a year).

Intervenors make vague references to radiation exposure threats to "the public" (see

SRIC's Air Brief, at 14, 22), or to "the neighboring population" at Church Rock (see, at 22),

but provide no explanation as to how many people are allegedly at risk, who they are, or how

far away they live from HRI's Church Rock site. The Franke Report, at 11, is equally

vague. This lack of specificity, when combined with the misreading of regulatory

requirements as discussed and referenced above, merits rejection of Intervenors' 10 C.F.R.

Part 20 analysis.

B. Mr. Franke's Worst Case Exposure Scenario Is Not Valid

Intervenors rely on Mr. Franke's worst (or "upper") case scenario in arguing that

HRI's proposed operations at Church Rock would probably violate the 10 C.F.R. Part 20

annual dose limits. See SRIC's Air Brief, at 16-17, citing Franke Report, at 10-11.

Mr. Franke's worst case exposure scenario relies in part on low wind speed. See Franke

Report, at 11, positing "a few hours in a given year" when radiation releases "are diluted only

little by means of atmospheric dispersion." Mr. Franke provides no wind data supporting

this hypothesis, and the only such data of which the Staff is aware is annual wind speed data

for Gallup, New Mexico, showing that low wind speed (0-3 knots) occurs from the west-

southwest or southwest only about 8% of the time. See FEIS, at 3-3 to 3-5. The Franke

Report is silent as to what, if any, wind data supports Mr. Franke's hourly analysis.

Moreover, as discussed in the McKenney Affidavit (see Staff Exhibit 1 at ¶9), in

building his worst case scenario, Mr. Franke fails to explain the exposure assumptions he



-6-

used, the radiation sources he relied on, and the orientation between the sources and the

hypothetical receptor (i.e., where the sources are relative to the receptor). The basis of the

"results" reached by Mr. Franke is thus quite vague.

Accordingly, Intervenors have failed to show that Mr. Franke's upper case scenario

provides a reasonable basis for concluding that HRI's operations at Church Rock would

violate the requirements of 10 C.F.R. Part 20.

CONCLUSION

The Staff has considered the relevant arguments contained in SRIC's Air Brief, and

HRI's rebuttal thereto. As discussed above, Intervenors have failed to identify any air

emissions matters that would warrant a revocation of the license. Accordingly, the Staff

requests the Presiding Officer to deny the relief sought by Intervenors.

Respectfully submitted,

'Counsel for NRC Staff

Dated at Rockville, Maryland
this 18th day of February 1999
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AFFIDAVIT OF CHRISTEPHER A. MCKENNEY

I, Christepher A. McKenney, being duly sworn, declare as follows:

1. I am competent to make this affidavit, and the opinions expressed herein are

based on my best professional judgment. I am employed by the U.S. Nuclear Regulatory

Commission in the Office of Nuclear Material Safety and Safeguards. As part of my duties,

I have worked on the Hydro Resources, Inc. (HRI) license application since 1995. I have

reviewed HRI submittals in the areas of health physics, operations, and radiological impacts

from potential land application. My resume, attached hereto as Attachment 1, describes my

general background, training, and other qualifications to express the opinions stated herein.

2. In this declaration I will evaluate some of the comments and conclusions

reached by Mr. Bernd Franke, as expressed in the Testimony of Bernd Franke, January 6,

1999, and his report on radon levels and gamma radiation, dated January 5, 1999 (Franke

Report), which is Exhibit 2 to his testimony.

3. The Franke Report, at 2, states that "existing radon levels generated by

previous uranium mining" must be considered in evaluating whether HRI would be able to

comply with 10 CFR Part 20 requirements. I disagree. The statement of consideration
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(SOC) for Part 20 states that the licensee is not responsible for sources beyond the licensee's

control. See 56 Fed. Reg. 23360, at 23374 (May 21, 1991). The basis of this SOC guidance

lies in the fact that the pedigree of airborne radon (or other nuclides) cannot be determined.

Thus, one cannot distinguish between radon produced by the NRC-licensed activities of one

or more licensees, and radon emanating from natural background sources. Similarly, one

cannot distinguish radon produced by windblown uranium mill tailings from that released

as part of in-situ leach mining or from the natural surrounding environment. The pedigree

of the radon is based on what the source is, not where the source is located. Moreover, as

a practical matter, if licensees had the responsibility to modify their effluents based on the

action of other sources nearby, licensees could violate a license condition or the dose limit

in Part 20 without releasing anything. Additionally, the Franke Report's discussion of

10 C.F.R. Part 20 requirements failed to address the ALARA requirements embedded

therein. See 10 C.F.R. § 20.1101(b).

4. Mr. Franke's discussion regarding Appendix B, Table 2, of 10 CFR Part 20

(see Franke Report, at 3) is misleading. Appendix B, Table 2, lists the annual average air

concentrations equivalent to a 50 millirem (0.5 mSv) annual dose, rather than listing a

maximum allowed dose of instantaneous or short-term duration, as implied by Mr. Franke's

discussion.

5. I disagree with Mr. Franke's assertion regarding typical outdoor background

levels of radon in the United States, and his focus on monthly rather than annual averages.
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See Franke Report, at 4, and n.3, and 16. Eisenbud (1987)1 cites a broader range of radon

studies (e.g., Gesell (1983))2 than does the report cited by Mr. Franke. Gesell (1983) was

a review of the reported data for various parts of the United States, which resulted in a range

of estimated annual average radon concentrations, from 0.0 16 pCi/L for Kodiak, Alaska, to

0.75 pCi/I for Grand Junction, Colorado. Based on four more "normal" locations, the annual

"average had less variation, ranging from 0.22 pCi/L to 0.30 pCi/L. The measurements in

Figure 6.1 (see Franke Report, at 16) are average concentration values for periods of four

weeks. Instantaneous airborne radon concentrations depend highly on the specific weather

conditions and, therefore, radon levels can fluctuate daily, weekly, and seasonally. Since

the 10 C.F.R. Part 20 dose limit is for annual dose, the average radon concentration over the

year is the concentration level of interest.

6. I agree that the background radon concentrations at HRI's Church Rock site

are much higher than those at Crownpoint or the national averages. See Franke Report, at 6.

While the elevated radon levels there may be due to venting from mill tailings and/or mining

area vents and exposed overburden, it is possible that the very localized increases for 8R1

may be due, in part, to normal human activities (i.e., vehicles increasing dust levels, less

vegetation due to ranching, etc.). Additionally, the major source of radon release at Church

Rock did not cease until 1995, when the temporary radon cover was in place on the mill

tailings cells there. Therefore, the radon readings for all of the studies of the Church Rock

'Eisenbud, M. 1987. "Environmental Radioactivity: From Natural, Industrial, and
Military Sources, Third Edition." Academic Press, Inc., San Diego, CA., pp. 138-142.

2Gesell, T.F. (1983). Background Atmospheric 222Rn Concentrations Outdoors and
Indoors: A Review. Health Physics, Volume 45, pp. 289-302.
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area were possibly influenced by this now-covered radon source. Moreover, the under-

ground mine site on the adjacent Section 16 (see FEIS, at 3-20) has never been completely

remediated, and remains a potential source of technologically enhanced background radon

emissions.

7. The Franke Report's discussion, at 7, regarding gamma radiation, does not

..-.establish that any 10 C.F.R. Part 20 violations would occur due to HRI mining at Church

Rockl In addition to the points made by Dr. Eggleston at ¶15 of his rebuttal affidavit, it

should be realized that gamma intensity falls as the square of the distance (1/r2) from the

source. From Figure 6 (Franke Report, at 21), it. appears the dose rate isopleth is between

25 and 50 pR/hr, leading to a technically enhanced background component of between

10 pR/hr and 40 pR/hr. For the annual dose numbers, Mr. Franke has assumed a

hypothetical individual stands 24 hours per day, 365.25 days per year at the road edge

receiving the external dose, and he uses the conservative conversion factor of 1 R equals

1 rem, instead of the more precise 1 R equals 0.88 rem. Therefore, the dose range is highly

conservative (i.e., continuous exposure, conservative conversion factor, and only the high

range of possible values).

8. I disagree with Mr. Franke's analysis regarding the use of computer codes.

See Franke Report, at 9. In addition to the points made by Dr. Eggleston at ¶¶ 6, 13, and 16

of his affidavit, I have the following comments. The deficiency noted in the CAP88-PC code

cited by Mr. Franke is not in regard to the Gaussian plume modeling (i.e., air transport and

dispersion calculations), but with the dose conversion factors which calculate the individual

doses received through intake of a specific radionuclide. This is not due to the air transport
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modeling (although a case could be made on the validity of the wind rose for short releases

(less than a day or two)), but is instead due to the assumptions used in calculating the dose

conversion factors that translate an intake of radioactive material into the dose that the

individual will receive from the intake. Certain assumptions and simplifications have been

made to develop models of element transport in the body. The models should not be used

for very short single intakes, nor really short half-lived material (minutes to seconds), nor for

really large intakes, which may invalidate the assumed biological uptake and elimination

rates for the element. The body regulates the uptake of material from the digestive system

to the blood. For most trace materials, the body will reduce its average uptake rate if the

person ingests a large amount of the material. For example, a regular adult needs a set

amount of iodine in their diet. If the person ingests more than the daily amount, which is

common in the U.S. diet, the body will reduce the rate of uptake. Therefore, if you were

modeling the dose from radioactive iodine using the general uptake rate, the model would

overestimate the dose (excessively in some circumstances). Moreover, in parts of his

discussion, it appears that Mr. Franke continues to use a standard air dispersion model, such

as a Gaussian dispersion model, even though he has said it is not appropriate.

9. In constructing his worst-case exposure scenario, Mr. Franke fails to explain

the exposure assumptions he used, the radiation sources he relied on, and the orientation

between the sources and the hypothetical receptor (i.e., where the sources are relative to the

receptor). The basis of the "results" reached by Mr. Franke is thus quite vague. In support

of his unsubstantiated scenario, Mr. Franke claims that "a large part of the annual average

expsoure [sic] to radon-222 is due to exposure over a few hours in a given year." Franke
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Report, at 11 (emphasis added). He then states that his "calculations show that up to 50%

of the annual average exposure can occur in a single hour." Id. I disagree with this analysis

because based on the conversion that four working level months (WLM) time-weighted

exposure results in a 5 rem dose, to receive a 50 millirem dose, an individual would need to

have a time-weighted exposure of 0.04 WLM. To receive half of this exposure in a single

hour (or 0.0014 months), an individual would need to be exposed to 28.8 working levels of

radon (2,880 pCi/1 of radon at 100% equilibrium). Using the lowest dispersion coefficient

from Figure 8 (8.0X10-6 s/m 3 , see Franke Report, at 23), the radon source would need to have

a release rate of 3.6x10l1 pCi/s. The largest possible source of radon (i.e., a concentrated,

acute release) that can be produced during normal ISL mining operations is a release from

the resin columns. When the resin columns are emptied to recover the uranium on the resins,

part of the radon contained in the column will vent. The columns have a physical volume

of 13,230 liters. If you disregard the resin beads volume (which in reality fills a significant

volume of the column), 13,230 liters of process water would be in the column. If you

assumed that 100% of the radon is vented from the process water during the transfer in a total

of only one minute, both of which are highly conservative assumptions, a source release of

3.6x 1011 pCi/s would require that an average radon concentration of 1.6x 109 pCi/l be present

in the water, which is 1000 times the highest value cited by Mr. Franke. Nearly every

assumption in this derivation is worst-case or nearly impossible, which has lead to an

incredibly conservative estimation of impacts.

10. During my review of Mr. Franke's scenario, I explored an alternate worst-case

scenario, which is again highly conservative. I assumed that an individual is 100 meters



Affidavit of Christepher A. McKenney -7-

downwind of an ISL facility every time a resin transfer occurs (which, during full operations,

would be three times per day), and that this occurs every day for an entire year. The average

radon concentration is assumed to be 1,000,000 pCi/1 in the resin column and 100% of the

radon is released in 15 minutes. Using a very conservative value (less than 10% probability

of occurrence) of the average dispersion factor of 5x10-5 (from Mr. Franke's Figure 8),

assuming 100% equilibrium, and an exposure time of two hours for each event, the

individual would receive an annual dose of 28 millirem from the exposure.

11. The foregoing and attached statement of professional qualifications are true

and correct to the best of my knowledge, information and belief.

.ýr-istephWA. McKen-n-e-y

Sworn and subscribed to before me
this i day of February, 19 9 9 .

.XPU L,c

Notary Public
My commission expires:

CIRa V. MAWT6
PUBLICS STATE OF MARYIAN

A"Oftmhic; EVqUIre March~ 29, 1999



McKENNEY AFFIDAVIT: ATTACHMENT 1

Christepher A. McKenney

U.S. Nuclear Regulatory Commission
Office of Nuclear Material Safety and Safeguards
Division of Waste Management
Performance Assessment and

HLW Integration Branch

Mail Stop T7F3
11545 Rockville Pike
Rockville, MD 20850
INTERNET: CAM1@NRC.GOV
Phone: (301) 415-6663
FAX: (301) 415-5399

EXPERIENCE:

Mar 1994 - present

Oct 1993 - Mar 1994

July 1991 - Oct 1993

June 1993 - Oct 1993

System Performance Analyst (Engineer), Division of Waste
Management, Activities include biosphere modeling for high-level waste
disposal, low-level waste disposal, decommissioning activities and
uranium recovery wastewater disposal options; NRC Representative to
the International Atomic Energy Agency's Biosphere Modeling and
Assessment Methods (BIOMASS) program; technical reviewer of
operational health physics.

Nuclear Engineer, Low-Level Waste Management and
Decommissioning Division, Activities included biosphere modeling for
low-level waste disposal, decommissioning activities, and uranium
recovery wastewater disposal options; technical reviewer of operational
health physics.

Nuclear Engineer - Intern, Office of Nuclear Material Safety and
Safeguards, Activities included multiple rotations to numerous NRC
offices and divisions.

Rotation with Region Ill/Division of Nuclear Materials Safety, Activities
involved inspection of NRC licenses including hospitals, universities,
military applications, and radiography.

Rotation with Division of Industrial and Medical Nuclear Safety,
Director's Office, Activities included paper for European Union Council
and project management of NRC's safety assessment of the Leksell
Gamma Unit, a gamma stereotactic radiosurgical device.

Rotation with Division of Industrial and Medical Nuclear Safety,
Operations Branch, Activities included drafting inspection guidance,
answering generic questions for Part 20 implementation.

Rotation with Region IV/Uranium Recovery Field Office, Activities
included safety and environmental reviews of licensee requests and
inspections of uranium recovery facilities.

Rotation with Office of State Programs, Activities included technical
support of Agreement State programs, and assisting in coordination of

Jan 1993- June 1993

Oct 1992- Jan 1993

Aug 1992 - Oct 1992

July 1992
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an All-Agreement States meeting on Low-Level Radioactive Waste.

July 1991 - July 1992 Initial assignment to Low-Level Waste Management and
Decommissioning Division, Activities included biosphere modeling for
low-level waste disposal, and decommissioning activities; technical
reviewer of operational health physics; member of Low-Level Waste
Performance Assessment Working Group.

June 1990 - Sept 1990 Summer Intern, Westinghouse-Hanford Company, Health Physics
Support, Activities included coordinating bioassay program.

Education

Oregon State University Bachelor's of Science in Nuclear
Corvallis, Oregon Engineering, Radiation Protection

Option, June 1991


