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INTERVENORS' REPLY TO HRI's AND NRC STAFF'S JANUARY 22, 2001,
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On behalf of Eastern Navajo Dine Against Uranium Mining ("ENDAUM") and

Southwest Research and Information Center ("SRIC"), Dr. Richard J. Abitz submits the

following testimony regarding the Nuclear Regulatory Commission ("NRC") Staff's and

Hydro Resources Inc.'s ("lIRI's") responses to Intervenors' response to HRI's Restoration

Action Plan (RAP) and Cost Estimates of November 21, 2000.

1. I am competent to give this testimony, and the factual statements herein are

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

expressed herein are based on my best professional judgment and extensive expertise and

experience in geochemistry, groundwater treatment and aquifer restoration, with

particular emphasis on the treatment of groundwater contaminated with uranium and

other heavy metals.

2. I am giving this testimony on behalf of ENDAUM and SRIC to respond to the

NRC Staffs and HRI's responses to Intervenors' response on the HRI RAP for the

Church Rock Section 8 site of the proposed Crownpoint Uranium Project (CUP).
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3. My qualifications to give this testimony are contained in my resum6, which is

appended hereto as Attachment A.' I previously submitted testimony in this proceeding

with respect to groundwater protection issues.2 My relevant education, training and

experience are summarized on pages 1-3 of my January 1999 Testimony. As stated

therein, I have a Ph.D. in geology and extensive professional experience in the

remediation of soil and groundwater contaminated by uranium and hazardous metals

(e.g., arsenic, barium, cadmium, chromium, lead, mercury, selenium, silver). Currently, I

am the senior geochemist overseeing restoration of uranium-contaminated groundwater at

the U.S. Department of Energy ("DOE") former uranium plant in Fernald, Ohio, where

approximately 100 million gallons of groundwater are extracted and treated each month.

I have also reviewed and evaluated clean-up plans for groundwater contamination at the

United Nuclear Corporation uranium mill tailings site located 2.5 miles from the

proposed HRI Section 8 in situ leach ("ISL") mining operation.

4. In preparing this testimony, I reviewed the following documents:

A. NRC Staff's Response to Intervenors' Financial Assurance Brief (January 22,
2001) ("Staff's Response"), with the attached affidavit of Mr. William H. Ford
("Ford January Affidavit");

B. Reply of Hydro Resources, Inc. (HRI) to Intervenors' Response to HRI's Cost
Estimates for Decommissioning and Restoration Action Plan (January 22,
2001) ("MI Response"), with the attached affidavits of Mr. Mark S. Pelizza
(January 18, 2001) ("Pelizza January Affidavit") and Mr. Richard A. Van
Horn (January 19, 2001) ("Van Horn Affidavit");

C. Intervenors' Motion for Leave to Submit Reply Brief and Rebuttal Testimony
in Response to HRI's and Staff's Presentations Regarding HRI's Restoration
Plan and Cost Estimates (January 29, 2001);

Attachments to the testimony will hereinafter be designated as ("Att. ").

2 See Exhibit I of Intervenors' Brief With Respect to Groundwater Protection, Written
Testimony Dr. Richard J. Abitz (January 11, 1999) ("Abitz January 1999 Testimony"); Affidavit
of Dr. Richard J. Abitz, In Response to the Presiding Officer's Questions In the Memorandum
and Order of April 21, 1999 (May 21, 1999) ("Abitz May 1999 Affidavit").
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D. NRC Staff's "Request for Additional Information Concerning Restoration
Costs for Hydro Resources In Situ Uranium Mining Project" (February 16,
2001) ("NRC RAI");

E. HRI's Response to NRC Staff's Request for Additional Information (March
16, 2001) ("HRI RAI Response");

F. Intervenors' Renewed Motion for Leave to Submit Reply Brief and Rebuttal
Testimony (April 24, 2001);

G. Presiding Officer's order granting Intervenors leave to file a reply brief (April
26, 2001); and

H. Various briefs and documents associated with the filing record, as noted in my
previous affidavits.

I am also familiar with the contents of the December 19, 2000, testimony of Steven Ingle

("Ingle Affidavit") in support of the Intervenors' Response to ERI's RAP and Cost

Estimates and the May 23, 2001, testimony of April Lafferty ("Lafferty Affidavit") in

support of Intervenors' Reply to HRI's and the NRC Staff's responses to the Intervenors'

Response to HRI's RAP and Cost Estimates.

A. Response to Affidavit of Mr. Pelizza

5. Mr. Pelizza is incorrect when he asserts that groundwater restoration at the

Fernald site and Church Rock in situ mining site is not comparable (Pelizza January

Affidavit, ¶ E.1). Mr. Pelizza admits that he does not "know" the Fernald site, but then

conjectures on the "significant" differences that he would expect between the Fernald and

Church Rock sites. Id. at 23. In his response, Mr. Pelizza completely misses the key

point I made in my December 2000 testimony (¶ 7): the physiochemical processes

responsible for mobilizing uranium will occur in any part of the world if sufficient

oxygen is available to oxidize uranium to the plus six (VI+) oxidation state and

bicarbonate ions are present in groundwater, regardless of the physical similarities of the

aquifer. This is the scenario for the Fernald site and will be the scenario for the Church

Rock site as soon as lixiviant is injected into the uranium ore zones.
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6. As Mr. Pelizza is no doubt aware, HRI's proposed lixiviant contains oxygen

and bicarbonate salts and that the addition of this lixiviant to the uranium ore zone results

in the formation of the aqueous complexes UO2 (CO3 ), 2 and UO2 (CO3 )3 "4 (see, FEIS Table

2.2 at 2-6), which are identical to those that exist at the Fernald site. Therefore, I am

perplexed as to why Mr. Pelizza is comparing the pre-mining conditions at the Church

Rock site with the Fernald site when the clear intention of uranium in situ leach mining is

to transform the geochemical environment to one that is similar to Fernald. In contrast to

Mr. Pelizza's contention (Pelizza January Affidavit, ¶ E. 1) that I make no comparison of

the geochemistry at the Fernald and Church Rock Section 8 sites, I clearly state in my

previous testimony that, "[i]f mining occurs at the CUP, the aqueous form of the uranium

contamination in the Westwater Canyon Aquifer will be identical to that in the aquifer

below the Fernald site (i.e., UO2 (CO3 ),-2 and UO2(CO 3)3-4)" (Abitz December 2000

Testimony, 1 7). There is a voluminous public record on the Fernald site that contains

thousands of groundwater analyses that demonstrate uranium, oxygen and bicarbonate

ions are present in the Fernald groundwater. If HRI injects lixiviant into the uranium ore

zone, the Church Rock and Fernald sites will have similar geochemical environments

with respect to uranium mobilization. Therefore, in contrast to Mr. Pelizza's-conjecture,

the two aquifers are indeed comparable when discussing groundwater remediation as it

pertains to the aqueous uranium complexes UO2 (CO3)2
2 and UO2 (CO3 )3

4 .

7. I disagree with the implication of Mr. Pelizza's testimony that a "fundamental

regulatory distinction" between the Fernald site and the Church Rock site make the two

sites incomparable (Pelizza January Affidavit, ¶ E.2 at 24-25). The fact that HRI will

have to obtain an aquifer exemption from EPA pursuant to requirements of the federal

Safe Drinking Water Act's ("SDWA") Underground Injection Control ("UIC")

regulations (40 CFR 144) is irrelevant to the issue of the geochemical similarities

between the sites and the implications of those similarities for restoration of uranium-

contaminated groundwater. As Mr. Pelizza asserts, the aquifer at the Fernald site indeed
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"does not contain producible minerals" and therefore would not be eligible for an aquifer

exemption under the UIC rules (id. at 25). But his insistence that Section 8 would qualify

for an aquifer exemption' has nothing to do with the technicalities and costs of restoring

the groundwater at the site following ISL mining. Indeed, the common goal of

restoration at the two sites is returning contaminated groundwater to baseline levels or

drinking water standards.

8. Mr. Pelizza is wrong when he states that drinking water limitations have been

demonstrated for the aquifer below the Church Rock site (Pelizza January Affidavit, ¶ E.3

at 25). In previous testimony, Mr. Ford clearly stated:

"Pursuant to HRI License Condition 10.21, restoration goals will
be established before lixiviant is injected into a well field, and how
these goals are established will be subject to NRC inspection.
Moreover, HRI License Condition 10.21 also specifies that
groundwater restoration goals shall be established by analyzing
three groundwater samples of formation water from: (1) each
monitor well in the well field; and (2) a minimum of one
production/injection well per acre of well field. Accordingly, pre-
mining water quality from non-ore zone monitor wells will be
averaged with the pre-mining ore-zone water quality, which will
result in a more stringent primary restoration goal than if only ore-
zone water quality values were used." (Ford February 1998
Testimony, T 40.)

9. In Table 2 of my January 1999 testimony (at p. 14), I summarized average

uranium values for four wells placed in the Section 8 ore bodies (CR-3, CR-4, CR-5 &

3 I detect, here, an inference by Mr. Pelizza that HRI already possesses an aquifer exemption
from EPA, or will obtain one soon. This suggestion was also made in HRI's Response Brief at 4-
5 ("Section 8 operations are proposed for a roll-front uranium deposit in a heavily mineralized,
exempt aquifer") (emphasis added)). HRI and Mr. Pelizza are wrong on two counts. First, HRI
does not now posses a valid aquifer exemption for the Church Rock site as a result of a January
2000 1 0th Circuit Court of Appeals decision in HRI Inc. v. EPA. (See, Intervenors' Motion to
Supplement the Record (January 27, 2000), wherein Intervenors informed the NRC that the
United States Court of Appeals for the Tenth Circuit established that HRI has no valid UIC
permit, nor a valid aquifer exemption under SDWA for Section 8 of the Crownpoint Uranium
Project.). Second, as discussed in 11 8-10, the Westwater Canyon Aquifer below the Church
Rock site may well qualify as a future source of drinking water.

5



CR-6) and one well in the non-ore portion of the aquifer (CR-7). A portion of this table

is reproduced below as Table I. Clearly, most uranium concentrations measured in the

ore bodies show levels nearly an order of magnitude below NRC's secondary restoration

standard of 0.44 mg/L and some results are near or below EPA's uranium drinking-water

standard of 0.030 mg/L. The uranium concentration in the non-ore portion of the aquifer

is well below the EPA drinking water standard of 0.030 mg/L. Therefore, averaging

uranium concentrations in water samples obtained from non-ore zone and ore-zone wells

will most likely result in a uranium baseline level that is less than the NRC secondary

standard of 0.44 mg/L, and may meet the EPA drinking water standard. Mr. Pelizza is

premature to conclude that drinking water limitations have been demonstrated.

Table I

Uranium Concentrations in Westwater Canyon Groundwater Below Section 8

Monitor Well # I CR-3* | CR-4* CR-5* CR-6* CR-7**
Uranium (mg/L) 0.060 0.035 0.013 0.474 0.002

* ore-zone monitor wells; ** non-ore zone monitor wells

10. Mr. Pelizza is incorrect when he contends that the pre-mining uranium

concentrations at the Church Rock site are greater than the maximum observed Fernald

level of 1 mg/L (Pelizza January Affidavit, ¶ E.4). As clearly shown in Table I, pre-

mining uranium concentrations in the Section 8 ore bodies are below 1 mg/L. In support

of this clearly erroneous conclusion, Mr. Pelizza cites data on Church Rock water quality

contained in his February 19, 1999,4 affidavit on groundwater protection issues. "There it

was established that Churchrock water quality was high in naturally occurring

radionuclides and high in naturally occurring baseline concentrations of uranium" (id.,

E.3). To ascertain the basis and accuracy of this statement, I reviewed Mr. Pelizza's

4The date of this affidavit is given in Mr. Pelizza's January 18, 2001, affidavit as "February 19,
1997." I believe that "1997" was a typographical error.
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February 1999 testimony, and in particular, Attachment 4 thereto, which contains water

quality data for four mine shafts located on the Section 17 mining site located directly

south of and contiguous to the Section 8 site. The water quality in the four shafts is

clearly poorer than the water quality in the Section 8 ore-zone and non-ore zone wells. In

fact, the average uranium concentration of four samples from the shafts is 2.5 mg/L.

Perhaps Mr. Pelizza thinks that the high uranium levels measured in the post-

underground mining waters associated with the Old Church Rock Mine in Section 17 are

part of the pre-mining conditions at Section 8. Clearly, higher uranium concentrations

measured at the Old Church Rock Mine workings are not indicative of pre-mining

conditions below Section 8.

11. In my December 2000 testimony (¶ 10), I expressed concern that the high

concentrations of uranium in the pregnant lixiviant could make post-mining restoration

efforts more difficult. Mr. Pelizza responded by asserting that I do not understand that

uranium levels of 50 mg/L to 250 mg/L are the levels of uranium in production lixiviant

(Pelizza January Affidavit, I E.5). However, in my December 2000 testimony (I 10), I

clearly referenced the range of uranium levels in pregnant lixiviant to FEIS Table 2. 1,

which is titled, "Anticipated concentrations of principal chemical species in HRl's

pregnant lixiviant from the well fields for processing" (FEIS at 2-6). Mr. Pelizza also

argued that when the ore body has been economically depleted and lixiviant injection has

ceased, uranium levels typically drop quickly and are generally found to be about 10

mg/L, thereby facilitating initiation of restoration (id.). Yet the Mobil Section 9 data

cited frequently by Mr. Pelizza and attached to his January testimony as Attachment 1

show clearly that uranium concentrations typical of those in lixiviant (i.e., 142-145 mg/L)

were present in the Mobil Section 9 groundwater at the start of restoration on October 8,

1980. (See, HRI Section 9 Pilot Summary Report, Attachment C, table titled "Mobil

Section 9 Pilot Cumulative Results".) The uranium level in the Mobil Section 9

groundwater did not decrease to less than 10 mg/L until May 1981, or seven months later.
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After six years of restoration efforts by Mobil, the "restored" value for uranium was

0.319 mg/L, or more than 30 times the pre-mining baseline level of 0.01 mg/L. (See,

FEIS Table 4.13 at 4-38.) Against this background, then, I am not dissuaded from my

December concern that the high uranium levels in the groundwater at the beginning of

restoration will make restoration take longer, and therefore, be more expensive.

12. Mr. Pelizza misconstrues my concern regarding high contaminant levels for

uranium, radium, arsenic, selenium and molybdenum as a concern for only high TDS

levels (Pelizza January Affidavit, I E.6). He completely ignores the relevant point of my

discussion, which is that many of these contaminants are mobilized by the injection of

lixiviant into the ore body, and that the diversity of these contaminants makes

groundwater restoration much more challenging at the Church Rock site relative to the

Fernald site, which only deals with uranium contamination. Notably, Mr. Pelizza does

not refute my statement that "the mix of contaminants [will be] far more complex than at

Fernald" (Abitz, December 2000 Testimony, ¶ 10). Yet, he addresses only the restoration

of TDS levels, rather than the remediation efforts required to return the listed

contaminants to their baseline levels.

13. Mr. Pelizza is wrong when he asserts that I present no facts or other basis to

compare restoration costs at Fernald to the remediation scenario proposed for Church

Rock (Pelizza January Affidavit, m¶ E.7, E.1 1 and E.12). In Attachment C of my

December testimony, I present fiscal year 2000 costs for labor associated solely with the

restoration of groundwater at the Fernald site. I appropriately scaled the labor value for

Fernald to Church Rock, based on the total number of processed gallons. Given that

labor is generally the highest cost associated with restoration activities, my method of

using a scaled comparison of labor costs, based the volume of water processed, is a

reasonable method for evaluating the labor costs that are likely to be incurred by HRI for

groundwater restoration at Church Rock. In fact, I believe my comparison is
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conservative, given that many more contaminants will be remediated at Church Rock

relative to Fernald. (See, ¶ 12 above.)

14. As noted in my December testimony (¶ 20), the operating efficiency of the

water treatment facility at Fernald is approximately 80 percent, which is considered

excellent by industry standards. HRI failed to account for operating efficiency in its cost

estimate, instead making the unreasonable assumption of 100 percent efficiency in

processing the groundwater. This leads to an inaccurate estimate of the time and cost

required for restoration. Mr. Pelizza seems disingenuous when he responds that,

although downtime due to repair and maintenance is expected, "there is simply not

enough operating data to specify what the efficiency will be" for groundwater restoration

activities (Pelizza January Affidavit, ¶ E.10). Given that Mr. Pelizza relies on the

affidavit of Mr. Van Horn (Van Horn Affidavit, IT C. 1 through C.3) for a detailed

operational and cost accounting of the URI South Texas operations, it is remarkable that

he was able to obtain no information from Mr. Van Horn on the efficiency of the South

Texas restoration treatment equipment. Contrary to Mr. Pelizza's assertion, omitting the

margin of inefficiency in a uranium restoration operation is not a small matter than can be

cured sometime later in a "surety update." The information should have been provided in

the RAP.

15. Mr. Pelizza is incorrect when he opines that labor costs for Fernald cannot be

compared to estimates for Church Rock (Pelizza January Affidavit, m¶ E.I 1 and E. 12).

At Fernald, groundwater restoration is being performed by an independent contractor,

which is a requirement similar to that stated in Criterion 9 of Appendix A, "In

establishing specific surety arrangements, the licensee's cost estimates must take into

account total costs that would be incurred if an independent contractor were hired to

perform the decommissioning and reclamation work" (emphasis added). Mr. Pelizza's

basis for not comparing the costs seems to rest on HRI's use of its "multiple hats" labor

pool, which performs both mining and groundwater restoration efforts simultaneously
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(RAP, ¶ E.2.d). In his response to the Mr. Ingle's December testimony, Mr. Pelizza cites

the RAP language that indicates HRI personnel will be performing the restoration in

parallel with mining operations:

"HRI assumed employment of technical professionals whose
expertise is needed on a limited basis during the restoration mode.
Anticipated positions are listed in the Restoration Budget rows 1-
15. However, to justify their fuill time status and utilize their time
on the job, it is assumed that they are required to provide a
multitude of services, i.e., every employee will be wearing multiple
hats. As such, individual job descriptions are difficult."

(Pelizza Affidavit, ¶ D.15.) This approach of restoration being performed in-house using

mining personnel does not seem to comport with the spirit or the language of Criterion

9's mandate to take into account costs incurred if an independent contractor performed

the work. In effect, HRI is avoiding adding independent contractor costs to the total

surety estimate by substituting its own mining employees for those of an independent

contractor.5

1 6a. Mr. Ingle (December Affidavit, 1 28 at 19-20) and I (Abitz December

Testimony, 1 26 at 16) both raised concerns that the well plugging method chosen by HRI

in the RAP is not consistent with more costly method recommended by EPA. In

response, Mr. Pelizza stated that the method it proposes to use has been applied

successfully at ISL sites in Texas and has been approved by Texas regulatory agencies

'In its March 16, 2001, response to NRC's February 16 Request for Additional Information, HRI
provided a revised RAP Attachment A-I ("Financial Assurance Plan for Churchrock Section 8
and Crownpoint Central Plant Summary"). The replacement sheet differs from the original
Attachment A- I in that the total surety was decreased by about $27,000, and a new column titled
"Contingency/Profit 25%" was added. However, nowhere on this summary sheet or in the text
that accompanies it or in Mr. Pelizza's written responses to the NRC's RAI does HRI explicitly
address independent contractor costs. Hence, I remain of the mind that HRI is not calculating its
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(Pelizza January Affidavit, ¶ D.14 at 18 and ¶ E.13 at 28). But what works and is

acceptable in Texas's poorer-quality groundwater may not work or be acceptable for

protection of the higher-quality groundwater at the Section 8 site in New Mexico. My

central point, which Mr. Pelizza does not address, is that HRI should use the plugging

method best suited for the special conditions at the Church Rock site - high-quality

groundwater and well depths ranging from 600 to 800 feet. Both Mr. Ingle and I agreed

that the tremie line method recommended by EPA is the most appropriate to use at

Section 8.

16b. Even the NRC Staff was not convinced that the plugging and abandonment

method proposed by ERI would be acceptable in New Mexico. In its February 16, 2001,

Request for Additional Information ("RAI"), the Staff directed HRI to "[c]onfirm that

HRI's proposed well plugging methodology is acceptable to the New Mexico State

Engineer," and if it's not, "provide a description of the methodology acceptable to the

New Mexico State Engineer and a revised cost estimate" (HRI RAI Response, Item No. 3

at 3). ERI's response was to cite certain applicable provisions of the New Mexico State

Engineer Office ("NMSEO") rules and regulations governing well drilling and assert that

its plugging methodology is designed to satisfy the rules' broad performance standard

(id.). HRI did not state, nor provide any documentation, that its methodology is

acceptable to the NMSEO. In light of the fact that HRI cites no information that the

plugging and abandonment method it uses in Texas will be approved by authorities in

New Mexico, its cost estimate for plugging and abandonment cannot be justified.

surety based on the costs of a third party carrying out decommissioning, decontamination and
restoration. As such, I do not believe that the RAP, as amended, complies with Criterion 9.
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17. Mr. Pelizza does not refute my conclusion (December 2000 Testimony, T 25

at 15) that proper plugging and abandonment of wells is essential to prevent the creation

of preferential flow paths between the poorer-quality water in mined ore zones and good-

quality water outside of the production area and in underlying and overlying non-ore

zones (Pelizza January Affidavit, 1 E.14). He simply notes that the FEIS (at 3-35) states

that the hydrostatic pressure in the overlying Dakota Sandstone aquifer is greater than the

underlying Westwater Canyon aquifer, inferring that leaks from improperly plugged

wells are not much of a concern because their effects will be confined to the Westwater

and controlled by the overlying strata. Mr. Pelizza does not say specifically how his

plugging method will prevent leaks in the first place.

B. Response to Affidavit of Mr. Van Horn

18. Mr. Van Horn presents manpower requirements and operating costs for URI's

sites in Kingsville and Rosita, Texas, and concludes that these costs are representative of

costs that will be incurred at Church Rock (Van Horn Affidavit, m¶ C.2 and C.3). Absent

from his testimony is information on the total gallons of water processed on a month-to-

month basis and detailed data to support his contention of minimal down time. In my

comparison of Fernald labor costs to those proposed by HRI for Church Rock, I assumed

labor costs were linear to the total number of gallons processed each year (Abitz

December 2000 Testimony, ¶ 22). Since the total volume of restoration water that must

be processed controls most of the labor cost associated with groundwater remediation, a

comparison between the Texas sites and Church Rock must take into consideration the

volume of water processed at the Texas sites and the efficiency factor for the groundwater
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treatment equipment. Mr. Van Horn has not provided this crucial information to support

his extrapolation of URI costs in Texas to proposed operations at Church Rock.

C. Response to Affidavit of Mr. Ford

19. Mr. Ford incorrectly concludes that I do not provide sufficient detail to

support a comparison of groundwater restoration at the Fernald site and the proposed

Church Rock in situ mining site (Ford January Affidavit, 1 23). In particular, he said I

should have provided "[d]ata on the number of wells at Fernald, the location of those

wells, pumping efficiencies, management efficiencies, and contractor administration

costs" (d.). Making a comparison based on the information suggested by Mr. Ford

would have been difficult given that HRI has not presented information on pumping and

management efficiencies and contractor administrative costs. Even the exact number of

wells that are planned to be installed at Section 8 is up in the air (see, e.g., Ingle

Affidavit, 1 27 at 19; Pelizza January Affidavit, ¶ D.3 at 17-18; COP Rev. 2.0, Fig. 1.4-8

at 22). The comparison I made (see, Abitz December 2000 Testimony, ¶ 9-11) was

based on the relevant restoration characteristics and restoration costs of the two sites,

and was and remains a reasonable comparison.

20. Mr. Ford is wrong to speculate that "existing baseline levels of uranium at

HRI's Section 8 site may be higher than (1) HRI's secondary restoration goal for uranium

of 0.44 mg/L stated in HRI's license (see LC 10.21A); and (2) EPA's new drinking water

standard for uranium" (Ford January Affidavit, T 24). First, as I mentioned in Paragraphs

8 and 9 above - by citing, in part, language from Mr. Ford's February 1998 affidavit -

the uranium baseline has not been established for the Church Rock Section 8 site; that

will be done before lixiviant is injected pursuant to License Condition 10.21. Second, as
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demonstrated in Table I above, the average uranium concentration for four Section 8 ore-

zone wells (CR-3, CR-4, CR-5 & CR-6) is nearly an order of magnitude below HRI's

proposed restoration standard of 0.44 mg/L and some results are near or below EPA's

drinking-water standard of 0.030 mg/L. Furthermore, there is no reasonable expectation

that uranium baseline levels in the Section 8 ore bodies would greatly exceed the values

in Table I. Mr. Pelizza's testimony (¶ E. 1 at 24) supports this statement by noting,

"[u]ranium deposition in the Churchrock area, and in roll front uranium deposits in

general, result from strong natural reducing conditions that render uranium insoluble" in

undistributed rocks (emphasis added). It is also noteworthy that all baseline uranium

levels at the URI Benavides and Longoria Mines in Texas were below the NRC's

proposed uranium restoration standard of 0.44 mg/L (see, Table III below) for the Church

Rock Section 8 site. These facts belie Mr. Ford's erroneous view that uranium levels are

likely to be much higher than 0.44 mg/L in undisturbed uranium ore zones at Section 8.

Accordingly, given the low-to-moderate concentrations of uranium in the ore-body

groundwater of in Section 8 (Table I), and the known reducing conditions in pre-mined

ore bodies, I can reasonably infer that baseline uranium levels are likely to be below the

proposed secondary uranium restoration standard of 0.44 mg/IL. This condition will make

the restoration task more challenging than Mr. Ford predicts.

21. Mr. Ford incorrectly concludes that restoration efforts at Fernald are not

comparable to Church Rock because the uranium restoration goal at Fernald is much

lower than the baseline level that will be established at Church Rock (Ford January

Affidavit, ¶ 25). As noted in Paragraphs 8, 9 and 20 above, Mr. Ford's conclusion has no

basis at this time because the baseline level for uranium at Church Rock has not been
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established. Based on known information presented in Table I, it is likely that the

baseline uranium levels at Church Rock will be of the same order of magnitude as the

EPA drinking water standard, which justifies my comparison of the Fernald restoration

effort to the Church Rock site.

D. Flare Factors and Pore Volumes

22. Mr. Pelizza and Mr. Ford both advance the peculiar and confusing notion that

that flare factors and pore volumes are inversely related, that is, as the flare factor is

increased, the number of pore volumes needed to achieve restoration standards goes

down. (See, Pelizza January Affidavit, I D-3 at 8-9; Ford January Affidavit, ¶¶ 15-17).

They both advance this notion to discredit Mr. Ingle' s application of a higher horizontal

flare factor ("HFF") to the Section 8 restoration water volume estimate without lowering

the number of pore volumes needed to "flush" the aquifer. In her testimony supporting

the Intervenors' Reply, Ms. Lafferty explains in substantial detail why Mr. Pelizza's and

Mr. Ford's analysis of the relationship between flare factors and pore volumes has no

technical merit, and obfuscates the real issue - that HRI has not accurately estimated the

total volume of its restoration water because it has no basis for the flare factors it chose.

In the paragraphs that follow, I explain why Mr. Pelizza's and Mr. Ford's analysis is

patently misleading.

23. First, I will explain how a pore volume is derived, using Table 1 in ¶ E.2 of

the RAP as a guide. By definition, a pore volume is the volume of water, expressed in

gallons, that is contained within the pore, or void, space between the tiny grains of sand

in a given volume of rock. As shown in the second through sixth columns of RAP Table

1, the pore volume is derived by multiplying the area and thickness of each ore zone by
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-

the porosity (or percentage of void space) of the rock and by a conversion factor for

gallons per cubic foot. The resulting value is also referred to as the initial pore volume

("IPV"). The IPV is then increased to account for fluids that spread both horizontally

(i.e., laterally) and vertically (i.e., up and down) throughout the mining area. This

spread, or dispersion, is informally called the "flare" and is accounted for by multiplying

the IPV by the horizontal and vertical dispersion factor values to derive a corrected pore

volume ("CPV"). In RAP Table 1, the CPV is shown in Column 10 and the HDF and

VDF are accounted for in the columns headed "H-PI" and "V-PIF". The CPV is then

multiplied by the number of pore volumes that must be processed to restore the

groundwater to baseline conditions. By license condition, the NRC has decided that 9

pore volumes will be sufficient to achieve restoration to primary and secondary

restoration standards at Section 8. That is why the CPV is multiplied by 9 in Column 11

of RAP Table 1. The resulting value is the total volume of restoration water, expressed in

gallons, for each ore zone. The restoration water volumes for each zone are summed to

derive the total volume of restoration water that will have to be processed at Section 8.

Restoration of this total volume of 1.33 billion gallons accounts for at least 75% of the

total costs of decommissioning, decontamination, and restoration of the Section 8 site

(RAP, Attachment A-1, Cost Summary).

24. For Section 8, the total restoration volume must be estimated because, since

no mining operations have started, the total volume of groundwater that will have to be

processed to restore the aquifer is not now known. That is exactly why RAP Table 1 was

constructed as it is, with the total volume of restoration water needing processing the end

product of the calculation. Yet, mysteriously, Mr. Pelizza and Mr. Ford both insist that
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the total restoration volume must be known in order to accurately compare restoration

experience from one site to another (Pelizza January Affidavit, ¶ D-3 at 9; Ford January

Affidavit, Im 9-10). Using the Mobil Section 9 project as his example, Mr. Pelizza

(January Affidavit, Table 1 at 9) starts with the total volume of restoration water

processed by Mobil and back-calculates pore volumes needed to restore the aquifer by

altering the horizontal flare factor.' He does this to support his argument that,

"[rfegardless of the HDF, the gallons processed and the cost of the test remain

unchanged" (Pelizza January Affidavit at 9). But Mr. Pelizza's exercise means nothing

for the Section 8 site because the total restoration water volume is not known, and is in

fact the variable that must be calculated. As shown clearly in RAP Table I and in

Attachment 3 to Mr. Pelizza's January affidavit ("Churchrock Pore Volume

Calculation"), changing the HDF or the initial pore volume will change the volume of

water that must be processed and the costs associated with processing that groundwater.

25. A simple illustration of this linear relationship between flare factors and

corrected pore volumes is shown in Table II below. The first row of data shown in Table

II is taken directly from the first row of RAP Table 1 for the "UA" ore zone. Then, in

row 2 of Table II, I substituted an HDF of 3.0 for HRI's value of 1.5 to show the effect of

an increased flare factor on the CPV for the UA zone and the total restoration volume for

6 In trying to show an inverse relationship between HDFs and number of PVs needed to achieve
restoration standards, Mr. Pelizza omitted a key value from Table I of his January affidavit-
the Initial Pore Volume (IPV), which is 1,817,101 gallons.
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the UA zone after 9 pore volumes of flushing.7 In Row 3 of Table II, I changed the initial

pore volume by arbitrarily changing the thickness of the unit to simply illustrate that by

changing the initial pore volume, the amount of water that must be restored also changes.

This simple exercise alone refutes Mr. Pelizza's contention that increasing the HDF does

not effect the total restoration process volume and illustrates why an accurate flare factor

is so important in estimating total restoration water, and in turn, the total estimated cost

of restoration.

Table II
Effect of Changes in Initial Pore Volume and Horizontal Dispersion Factors

on the Total Volume of Restoration Water that Must be Processed

ZONE I Area I Thick I Volume Porosity gal/ft3 | IPV HDF I VDF CPV I 9*CPV

l (Fly) | (ft) | (fl 3) | | | (gal) | | (gal) (gal)
Church Rock, Section 8
UA 318700 8.6 2740820 0.25 7,48 5125333 1.5 1.3 9994400 89949601
UA 318700 8.6 2740820 0.25 7.48 5125333 3.0 1.3 19988800 179899202
UA 318700 10.5 3346350 0.25 ] 7.48 6257675 1.5 1.3 12202465 109822188

Mobil, Section 9
Area Thick Porosity gal/ ft3  IPV HDF VDF CPV # PVs Total

(ft) flushed Restoration
Volume

40488 24 0.25 7.48 1817101 1.5 1.3 3543321 16.7 59173469
40488 24 0.25 7.48 1817101 1.4 1.4 3561519 16.6 59173469
40488 24 0.25 74.8 1817101 I .9 I .0 3452493 17.1 59173469

1PV = initial pore volume
HDF = horizontal dispersion factor, or flare factor
VDF = vertical dispersion factor, or flare factor
CPV = corrected pore volume

26. As shown in Table II, the formula to calculate the total restoration water

volume that must be processed is:

'This is virtually the same example used by Mr. Ingle in his December affidavit (at 12-18),
except that he used an HDF of 2.94, based on a technical evaluation of flare factors at the Power
Resources, Inc., Highland Uranium Mine in Wyoming.
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IPV * HDF * VDF * number of pore volumes processed = total restoration volume

What Mr. Pelizza and Mr. Ford should have said about using the Mobil Section 9 data is

that the aquifer had to be flushed 16.7 times to obtain compliance with less than half of

the primary restoration standards established for the project. (See, Ford January

Affidavit, 1 7; FEIS, Table 4.13.) More important, though, is what Mr. Pelizza and Mr.

Ford did not say: the HDF and VDF attributed to the Mobil Section 9 experience were

not based on site-specific analysis of restoration there, but picked by HRI based on what

Mr. Pelizza said was "operating experience at other restoration demonstrations and

commercial operations" (Pelizza January Affidavit at 5). As noted by Ms. Lafferty in her

testimony (¶¶ lOa and 12), the HRI horizontal and vertical flare factor values of 1.5 and

1.3, respectively, have no basis in Mobil's documentation, and appear only in the Section

9 Summary Report prepared by HRI and attached to Mr. Pelizza's January affidavit. As I

show in Table II in the rows using the Mobil data, HRI could have picked virtually any

combination of horizontal and vertical flare factors to match Mobil's actual total volume.

The number of pore volumes that Mobil flushed through its aquifer could have been 16.6

or 17.1, depending on the flare values selected.

27. I conducted this exercise to demonstrate that Mr. Pelizza's and Mr. Ford's

notions about the relationships between flare factors and pore volumes (1) are not

appropriate for a site where the total restoration volume is not known; (2) make no

mathematical or technical sense; and (3) served only to obscure and confuse the

correctness of the principal finding of Mr. Ingle and myself in December and Ms.

Lafferty today: HRI has substantially underestimated the total volume of restoration

water that it must process at Section 8, and therefore, underestimated the total cost of

restoration.
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E. Comparability of URI's Restoration Efforts in South Texas with Future
Restoration Conditions at the Church Rock Section 8 Site.

28. HRI notes that its sister company, URI, has completed groundwater

restoration activities at its Longoria and Benavides projects in Texas, and that the

restoration requirements at these South Texas operations are similar to those proposed at

the Church Rock site (Pelizza January Affidavit, ¶ C. 1). As I discuss in the paragraphs

that follow, URI's purported successful restoration at Longoria and Benavides was due in

large part to a relaxation of restoration standards for key constituents, especially uranium.

However, with respect to water quality, I still do not believe that the Texas sites are

comparable to the Church Rock site. As shown several times in previous testimony in

this case,' the baseline water quality at the Longoria and Benavides sites is characterized

by high levels of dissolved solids that range from more than two times to as much as

eight times the TDS levels inproduction area monitor wells in Section 8. Radium-226

concentrations also are much higher than those observed at the Church Rock site.9 As a

general matter, the aquifers in Texas have poorer water quality than is found in the

Westwater Canyon aquifer at the Church Rock site. Moreover, as I discussed above in

Footnote 3, HRI does not have a valid aquifer exemption for the Westwater Canyon

Aquifer at the Church Rock site. Accordingly, HRI's restoration target for uranium may

be the newly promulgated EPA uranium drinking-water standard of 0.03 mg/L, which is

8 See, e.g., Abitz January 1999 Testimony at 25 and Exhibit H; Testimony of William Staub
(January 11, 1999) (at 23-25) in support of Intervenors' Groundwater Presentation; and Affidavit
of Mark Pelizza, February 19, 1999, Table 3 at 29 (attached as Exhibit I to HRI's response to
Intervenors' Groundwater Presentation).

9 Id.
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comparable to the uranium restoration standard at the Fernald site. Therefore, total

restoration costs associated with the poor quality water at the south Texas projects cannot

be used as a template for the cost to restore the higher-quality drinking water in the

Westwater Canyon aquifer below the Church Rock Section 8 property.

29. As HRI asserts, Texas regulatory agencies approved final restoration for the

six production areas at the URI Benavides and Longoria ISL mines between 1986 and

1991. (See, HRI Response at 2, n.3, and Attachment 1; Pelizza January Affidavit, ¶ C.1)

However, HRI fails to acknowledge important information about how restoration was

achieved at these sites. As demonstrated in Table III for uranium (below), in Tables I and

2 in Attachment B to this testimony, and in the relevant supporting documentation

contained in Attachment C, achieving restoration goals at Benavides and Longoria was

enabled when URI obtained regulatory approval to increase the restoration standards over

the original, or baseline, levels for the constituents bicarbonate, calcium, sulfate and

uranium. The increases in uranium restoration levels approach two orders of magnitude.

In virtually all of the cases, the final restoration levels certified by Texas regulatory

agencies achieved the revised standards, but exceeded the original standard established by

the baseline levels. If the original standards had remained in effect, restoration would

have undoubtedly taken longer and been considerably more expensive.

30. Texas's rationale for approving the increased uranium levels was based in

part on "achievability" of compliance, use of the groundwater at the mine sites, and what

was known at the time about uranium toxicity. Here are some examples:
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Table III
Summary of Changes in Uranium Groundwater Restoration Standards for
URI Benavides and Longoria Uranium ISL Mines in Duval, County, Texas

Baseline Level Revised Final * EPA Drinking
mg/L Restoration Level Restoration Value Water Standard

_mgL mg/L mgfL
Benavides Mine (UR02312)
PAA1 0.083 2 1.04
PAA2 0.078 2 0.279 0.030
PAA3 0.120 3 1.50
Longoria Mine (UR02222)
PAA1 0.047 2 1.20
PAA2 0.037 3 1.80 0.030
PAA3 ---- _---- _----

"The new uranium value requested [by URI] is more realistic in terms of
achievability in comparison with TWC [Texas Water Commission] approved
levels for other restoration parameters. No federal drinking water limits exist for
uranium. Considering baseline water quality and pre-mining uses of water at the
Longoria site, we feel that raising the uranium value as requested will not render
the aquifer unsuitable for any purpose for which it was reasonably suited prior to
mining." (Thiel, 1987b, appended hereto as Attachment C-10.)

"Although the recommended [uranium] value [of 2 mg/L] is above
baseline average values for all three production areas [Benavides PAA-1 and
Longoria PAA-1 and PAA-2], it is equal to or less than many uranium drinking
water standards. Moreover, the average quality of the production zone water is
considerably only marginally suitable for drinking water purposes (average TDS
content ranges from about 1100 to 1900 mgIL)." (Thiel, 1987a, appended hereto
as Attachment C-9.)

"We don't entirely understand the company's reasons for splitting old
production area 1 [at the Benavides Mine] into two parts, especially since no
further production is contemplated. There are certainly some questions on the
validity of applying the original baseline values to both new production areas. If
the sole reason is to enable URI to claim they have indeed restored a wellfield,
then we see little merit in it.... Similar requests for departures from baseline to 2
mg/L have been made by other in situ operators for production aquifers with
much worse water quality. We have granted those requests because 2 mg/L has
been cited as a common drinking water standard and because companies appear
to have no problems in achieving that lever' (emphasis added). (Thiel, 1986, 9,
appended hereto as Attachment C-11.)
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When making these determinations, Texas regulators did not have the benefit of the

results of recent health studies that demonstrate that long-term ingestion of uranium at

even low levels in drinking water is associated with subclinical kidney damage."0 Nor

were they aware at that time that EPA eventually would propose a drinking water

standard for uranium of 0.02 mg/L and later promulgate a standard of 0.03 mg/L.

31. In summary, the Benavides and Longoria restoration data are not reliable

indicators of whether HRI will be able to restore the Section 8 high-quality aquifer to the

NRC's "secondary" uranium restoration standard of 0.44 mg/l, or to an even more

restrictive value based on the new federal drinking water standard.

32. This concludes my testimony.

10 I discussed the basis for uranium standards in my January 1999 testimony (at 44-47; see, also,
Exhibits 0, P and Q). In his two affidavits filed in support of Intervenors' Motion to Reopen the
Record on the uranium restoration standard (March 23, 2000, and April 15, 2000), Dr. John
Fogarty summarized the findings of the recent health studies on uranium ingestion and point out
what we sees as flaws in NRC's adoption of the 0.44 mg/l restoration standard for uranium.
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Richard J. Abitz

Professional Qualifications

Dr. Abitz is a geochemist with over twelve years of experience in the analysis of chemical and radiological
data, modeling of soil/water systems and radioactive waste streams with experimental methods and
geochemical computer codes, and development of work plans for CERCLA and RCRA sites. His expertise
includes the application of geochemical principles, experimental methods, and computer models to
problems involving the solubility and mobility of hazardous and radioactive elements in the environment,
the remediation of waters and soil contaminated by hazardous and radioactive wastes, and the design and
treatment of mixed and radioactive waste streams. Dr. Abitz has published over twenty-five technical
papers in his area of expertise.

In his twelve years of environmental consulting, Dr. Abitz has developed a thorough understanding of
geochemical processes responsible for the mobilization of radioactive and hazardous wastes associated with
a number of enviromnental programs administered by the U.S. Department of Energy (DOE). At Los
Alamos National Laboratory (LANL), Dr. Abitz developed waste analysis and radioactive material
management plans for transuranic and low-level mixed wastes generated, treated, and stored on site. For
the Idaho National Engineering Laboratory (INEL), he evaluated the waste characterization program for
high-level radioactive and hazardous waste processed at the Idaho Chemical Processing Plant (ICPP). Dr.
Abitz also directed geochemical studies at the Waste Isolation Pilot Plant (WIPP) that evaluated the
composition and origin of saline groundwater and brine in the vicinity of and within this underground
repository for transuranic waste.

Presently, Dr. Abitz serves with Fluor Fernald, Inc on the Fernald Environmental Restoration Management
Contract (FERMCO). Dr. Abitz serves FERMCO and DOE as the project manager responsible for
remediation of the former production area, where uranium metal was produced for over 30 years, and as the
senior geochemist for groundwater restoration activities associated with removal of uranium from the Great
Miami aquifer. He is also a senior consultant to the DOE Technology Development Program and oversees
active research projects at several universities. These projects include laboratory studies on the
mobilization and removal of uranium from soil/water systems, including the passive removal of uranium
from groundwater using inorganic and organic systems.

Education and Training

Ph.D., Geology, University of New Mexico, Albuquerque; 1989
M.S., Geology, University of New Mexico, Albuquerque; 1984
B.A., Geology, Humboldt State University, Arcata, California; 1981
Environmental Risk Assessment Communication and Application Workshop, INEL

Oversight Program, Boise, Idaho; 1992
OSHA Hazardous Waste Operations Training, 29 CFR 1910.120 (40 hours, IT

Corporation, 1994)

Abitz Attachment A
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Experience and Background

1998 - Project Manager/Senior Consultant, Fluor Fernald, Inc., Cincinnati, Ohio.
present

As a project manager, Dr. Abitz oversees a remediation design budget of six million
dollars and is responsible for Title 1II//1 design work that will lead to removal of all
contaminated soil and subgrade structures within the former Production Area. Dr.
Abitz leads a team of engineers and scientists who integrate the remedial design with
regulatory issues, sampling and analysis plans, waste management operations,
demolition and construction activities, health and safety issues, radiological controls,
and quality assurance protocols.

Dr. Abitz serves as a senior consultant to the DOE Technology Development
Program, where he is tasked with technical oversight of several university studies
dealing with the mobilization of uranium and its removal from groundwater.
Laboratory investigations examine the leaching behavior of uranium from
contaminated soil, contaminated soil treated with phosphate, and aggregate materials
used to construct liners in the Fernald On-Site Disposal Facility (OSDF). This
research established baseline levels for uranium in OSDF construction materials and
evaluated the effectiveness of phosphate in reducing the solubility and mobility of
uranium in the disposal cell.

Dr. Abitz also participates in research that evaluates the natural attenuation of
uranium by the using a combination of passive inorganic and organic systems. The
inorganic systems include rip-rap channels constructed with rock containing iron
oxyhydroxide phases (e.g., goethite and hematite) or phosphate minerals (e.g.,
apatite) and flow-through cells using zero-valent iron. Organic systems that show
potential promise include sulfate-reducing bacteria, microbial mats, lichen, and
phytoextraction. A combination of these systems may prove to be practical and cost
effective in the treatment of low leachate volumes generated by the OSDF after its
closure.

President/Owner, Geochemical Consulting Services, Albuquerque, New Mexico.
1997 - Dr. Abitz served as a geochemical consultant to FERMCO and the WIPP Project.
1998 * At FERMCO, he evaluated the efficiency of selected alternatives for soil and

groundwater remediation, including in situ uranium leaching methods. This effort
involved supervising the technical team, assisting in the negotiation of clean-up
levels with DOE and EPA, developing soil-treatment protocols, and interacting with
public-interest groups as needed.

* At the WIPP site, Dr. Abitz provided the operating contractor with expertise in the
area of brine geochemistry. He was responsible for oversight of laboratory analyses
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and QA/QC, data analysis, and geochemical interpretation of the composition and
origin of fluids in the vicinity of underground operations. Dr. Abitz also provided
knowledge on the solubility of transuranic elements in sodium-chloride brine and in
brine containing organic-complexing agents such as citric acid, oxalic acid, and
EDTA.

Project Manager/Senior Staff Consultan4 IT Corporation, Albuquerque, New Mexico.
1994 - Dr. Abitz served as project scientist/manager on geochemical tasks associated with the
1997 WIPP Project, Norton AFB Groundwater Study, FERMCO Operable Units 5 and 3 RI/FS,

and Wright-Patterson AFB RI/FS. Specific activities include:

Conducted a rerun of the chemical compatibility analysis of TRU waste forms and
container materials for Appendix Cl of the WIPP RCRA Part B permit. The
chemical compatibility analysis was carried out with all defense generated,
contact-handled (CH) and remote-handled (RH) transuranic-mixed waste streams
reported in the 1995 WIPP Transuranic Waste Baseline Inventory Report
(WTWBIR). Chemicals reported by the generator sites were classified into
reaction groups as defined by the U.S. Environmental Protection Agency (EPA)
document "A Method for Determining the Compatibility of Hazardous Wastes."
The list of potential chemical incompatibilities reported by the program was hand
checked using the EPA document as a reference to assure proper functioning of
the program. All potential chemical incompatibilities were then evaluated on a
case-by-case basis to identify which of the reactions could occur, given the nature
of the waste, its chemical constituents, and final waste form.

Assisted in evaluating the geochemical performance of backfill configurations
proposed in the WIPP Compliance Certification Application. Modeled the
interaction of Salado Formation brine with MgO placed in the backfill to estimate
the quantity of MgO required to buffer the pH of the indigenous brine between 8
and 9. This pH range is desirable for minimizing the solubility of plutonium and
neptunium contained within the waste forms, and lowers the solubility of uranium
and americium relative to lower pH values found in Salado Formation brine.

Project scientist responsible for developing the background groundwater report for
Norton AFB This report established background radionuclide concentrations in
local and regional groundwater and provided a robust scientific model to explain the
presence of elevated levels of naturally-occurring uranium. The task required
coordination of scientific and support staff to produce a principal milestone
document that was delivered to the client one week ahead of schedule.

Project manager and scientist on FERMCO OU5 FS task to evaluate aqueous
reactions of metal and radionuclide complexes in proposed injection zones of the
Great Miami Aquifer. Responsible for oversight of technical tasks, budget,
schedule, and final technical report.
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* Senior staff consultant responsible for oversight on geochemical issues related to the
mobility of 15 metals in the soil/groundwater environment at Wright-Patterson AFB.
Provided guidance on evaluating the control of pH, Eh, groundwater chemistry, and
adsorption on contaminant mobility.

* Project scientist tasked with overseeing archive activities and development of
sampling and analysis plans for two RFI Work Plans at SNL/NM. The work plans
deal with historical and active SNIINM test ranges were a variety of DoD and DOE
weapons testing was/is conducted. Archive activities include record searches,
personnel interviews, and abstracting classified documents. Sampling and analysis
plans cover sites that include detonation and burn tests with mock nuclear weapons
containing HE and DU, anti-armor munitions, calibration of target sensing
equipment for naval gun fire, impact testing of containers and weapons accelerated
with rocket pulldown techniques, and hazardous and mixed-waste disposal mounds.

* Project manager and scientist on FERMCO OU3 RI/FS task to evaluate the release
of radionuclides and metals from the proposed on-site disposal facility. Responsible
for oversight of technical tasks, budget, schedule, and final technical report.

1991 - Senior Geochemist, IT Corporation, Albuquerque, New Mexico Dr. Abitz evaluated the
1994 radiochemistry of transuranic elements in sodium-chloride brine for the WIPP Project and

served as the project geochemist for four operable units on the FERMCO RI/FS. He was
also active setting up the LANL RMMA concept and provided radiochemistry support to
INEL in developing a No Migration Variance Petition (NMVP) for the INEL calcine
facility.

* Developed solubility database for the WIPP EATF. Evaluated the solubility of
thorium, uranium, neptunium, plutonium, and americium in sodium-chloride brine
and in the presence of organic complexing agents, such as EDTA and citric acid.
Prepared charts that plotted the solubility curves of the radionuclides over the pH
range of 2 to 12.

* Authored white paper on geochemistry of FERMCO site for OU 5 RI/FS. This
paper discusses leaching, dissolution, and desorption processes that release uranium
and its progeny from surface sources, adsorption and aqueous complexation of the
solubilized uranium and progeny with subsurface soils and groundwater, and
predicts secondary uranium phases that may form in the soils.

* Conducted site-surveys and interviewed LANL personnel on radiation practices
associated with the handling, packaging, labeling, storage, transport, and disposal of
transuranic materials. Information was used to develop LANL RMMA concept,
where each RM1MA is held accountable for all radiaoactive materials that enter and
exit the area.
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Developed waste analysis plans for transuranic and low-level mixed wastes present
at LANL. This activity was conducted to complete RCRA Part B permits and
ensure regulatory compliance to DOE orders for all LANL facilities that generate,
store, or dispose of mixed waste.

Managed and had technical oversight on $250,000 geochemical program associated
with FEMP RI/FS. Program tasks include the characterization of soil mineralogy by
polarized light microscopy and x-ray diffraction studies, design and implementation
of laboratory tests to characterize the composition of leachate derived from
cemented and vitrified waste samples, evaluation of contaminant adsorption ratios,
data validation, and tracking of labor and material costs.

* Designed laboratory experiments for FEMP RI/FS to measure adsorption ratios of
radionuclides and metals and implemented ANSIIANS-l 6.1 leach tests to evaluate
the performance of cemented waste forms. Results were used to evaluate the most
effective alternative for immobilizing radionuclides and metals from a near surface
disposal cell.

* Led INEL waste characterization program on calcined solid waste. Responsible for
evaluating radiochemistry data on uranium fission products and transuranic elements
in aqueous and calcined waste forms. Provided assistance in the development of
EPA approved sampling and analytical plans to support a NMVP for the radioactive
calcined waste stored at the ICPP.

1988 - Geochemist, IT Corporation, Albuquerque, New Mexico Dr. Abitz played the principal
1991 role in providing geochemical support to the Fernald Environmental Management Project

(FEMP). He also established his expertise in geochemical modeling by applying
geochemical models to the study of the fate and transport of radionuclides and metals at the
FEMP, investigating cement seals and backfill at Yucca Mountain, and elucidating the
origin and evolution of brines present at the WIPP repository horizon.

Modeled geochemistry of leachate, groundwater, and surface waters to support
FEMP RI/FS Program. Remedial investigation work includes solubility, speciation
and reaction-path modeling with the EQ316 code to assess the mobility of buried and
stored mixed-waste forms. This activity includes the development of conceptual
models, the simulation of geochemical scenarios, and the evaluation and analysis of
migration pathways. In support of the feasibility study, modeling was conducted to
estimate the optimum pH for removal of uranium from groundwater by anion
exchange or precipitation. This information was used in laboratory bench-scale
experiments to minimize schedule delays and costs and to achieve full-scale
capabilities in the shortest period of time.

* Authored sampling and analytical plans and reports issued as part of the FEMP
RI/FS Programs, and coordinated review and resolution of all technical comments.
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* Assessed the performance of cement seals and backfill in volcanic rock for the
Yucca Mountain high-level nuclear waste repository program. This assessment
consisted of computer simulations to evaluate the chemical integrity and longevity
of cement seals in the presence of site groundwater and to rank a variety of ash-flow
tufffclay mixtures for their ability to seal drifts and prevent the migration of
radionuclides.

* Managed project on interlaboratory comparison of synthetic brine samples to assess
precision and accuracy of analytical techniques used to characterize WIPP brine
samples.

* Evaluated analytical data obtained on brine samples recovered from the WIPP
repository horizon. Task responsibilities include the monitoring of laboratory
QA/QC procedures to ensure database integrity, supervision of the statistical and
geochemical modeling conducted on the database, and development of hypotheses
and conceptual models to investigate the origin of the brine.

* Conducted geochemical modeling with the EQ316 code to calculate solubility limits
of toxic metals in Salado Formation brine and Culebra groundwater. This data was
used to support work carried out for the WIPP Supplemental Environmental of the
Pretest Waste Characterization Plan, SEIS, and NMVP documents.

* Participated in the SW-846 Sampling and Monitoring Working Group assisting the
EPA in the development of mixed-waste protocols for DOE sites that generate and
store transuranic waste, and ensuring that the developed protocols are integrated
with the WIPP Pretest Waste Characterization Plan.

1987 - Geology Instructor, University of New Mexico, Albuquerque, New Mexico. Developed
1988 lectures for Physical Geology and Historical Geology, supervised 30-40 students in class

and field projects, organized and conducted field-trips, and evaluated student performance.

1985 - Research Technician, Department of Geology, University of New Mexico, Albuquerque,
1987 New Mexico. Instructed and supervised students in the proper and safe use of analytical

instruments (x-ray fluorescence and solid-source mass spectrometer). Maintained ultra-
clean rock digestion laboratory and prepared a variety of solutions and distilled acids used
in ion-exchange columns. Developed computer programs for analytical equipment and
data base analysis.

1981 - Teaching Assistant, Department of Geotogy, University of New Mexico, Albuquerque,
1985 New Mexico. Supervised 10-20 students in mineralogy and petrology laboratories,

developed laboratory exercises, evaluated student performance, and maintained mineral
and rock collections.
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1981 Field Geologist, California Department of Water Resources, Red Bluff, California.
Conducted field investigations and developed slope stability maps of the drainage basins
for the South Fork Trinity and Middle Fork Eel Rivers, California.

Professional Affiliations

American Geophysical Union
Geological Society of America
International Association of Geochemistry and Cosmochemistry

Publications

Abitz, R., 1996, "Novel Use of Geochemical Models in Evaluating Treatment Trains for
Radioactive Waste Streams" Second International Symposium on Extraction and
Processingfor the Treatment and Minimization of Wastes, The Minerals, Metals, and
Materials Society, pp 167-176, Phoenix, Arizona.

Buck, E.C., N.L. Dietz, and R.J. Abitz, 1995, "The Nature of Uranium Phases at Fernald"
American Chemical Society Book ofAbstracts for Emerging Technologies in Hazardous
Waste Management VII, Vol. I.

Deal, D. E., R. J. Abitz, D. S. Belski, J. B. Case, M. E. Crawley, C. A. Givens, P. James-
Lipponer, D. J. Milligan, J. Myers, D. W. Powers, and M. A. Valdivia, 1995, "Brine
Sampling and Evaluation Program, 1992-1993 Report and Summary of BSEP Data Since
1982," DOE-WIPP 94-O1i, U.S. Department of Energy, WIPP Project Office, Carlsbad,
New Mexico.

Abitz, R.J., 1994, "Uranium Specie Optimization in Carbonate Groundwater Prior to Anion
Exchange Recovery," American Chemical Society Book of Abstractsfor Emerging
Technologies in Hazardous Waste Management P7, Vol. IA, p. 1124.,

Beard, J.S., R.J. Abitz, and G.E. Lofgren, 1993, "Experimental Melting of Crustal
Xenoliths from Kilbourne Hole, New Mexico and Implications for Magma Contamination
and Genesis," Contributions to Mineralogy and Petrology, Vol. 115, pp. 88-102.

Abitz, R. J., and M. Furhmann, 1993, "Adsorption of Radionuclides and Metals Below a
Mixed-Waste Disposal Cell: Implications for Risk- Assessment Calculations," Geological
Society of America Abstracts wIPrograms, Vol. 25, No. 6, p. A-I 85.
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Abitz, R. J. and M. Fuhrmann, 1993, "A Case Study Comparing Site-Specific Distribution
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TABLE 1. Changes in Ground-water Restoration Standards and Final Restoration Levels at URI Benavides ISL Mine, Duval County, Texas
(TNRCC Permit No. UR02312)

PAA-01 1 (Areas A and B) PAA-021 (Area C) PAA-031 (Area D) PAM-041 Federal

Constituent 1979 1987 1988 [1981 1990 1991 J 1982 1988 1989 1986 na 1986 Drinking
(mg/I), unless ORL RRL FLR ORL RRL FRL ORL RRL FRL ORL PRL FRL Water

indicated Stds.
References 13 2 3,4 5 5,6 6,7 8 9 9,10 10 11 12 16,17

Calcium 22 75 67 35 100 39 32 76 76 50 PAA041 37
Magnesium 6.2 6.2 13 13.1 13 20 9.4 9.4 18.6 15 was split 9
Sodium 402 402 418 559 559 601 475 475 442 410 from 372
Potassium 14 14 11.5 19.9 19.9 16 13.6 13.6 12.6 14 PAA011 in 7
Carbonate 2 2 0 0.1 0.1 0 5 5 0 2 1986. 0
Bicarbonate 239 350 303 181 325 176 218 300 224 400 Original 254
Sulfate 69 300 265 85 300 105 86 300 188 250 restora- 107 250
Chloride 517 517 432 814 814 903 653 650 629 517 tion levels 497 250
Fluoride 0.48 0.48 0.29 0.43 0.43 0.44 0.55 0.55 0.32 0.48 for 0.37 1.6
Nitrate-N 2.87 2.87 0.53 1.3 1.3 2.1 2.25 2.55 0.41 2.87 PM041 0.1 10
Silica 26 26 14 20.4 20.4 23 21 21 18 26 were esta- 16
pH (std units) 6.0 - 9.0 6.5 - 8.5 8.36 8.1 8.1 8.17 8.6 8.6 8 7 blished at 7.7
TDS 1211 1211 1359 1663 2100 1875 1356 1356 1560 1211 thattime. 1088 500
EC (umhos) 2161 ns 2383 2689 2982 3448 2269 2269 2715 2161 No 2173
Alkalinity (std uni 199 ns 253 149 149 145 184 184 184 199 revisions 208
Arsenic 0.004 0.004 0.002 0.008 0.008 0.004 0.037 0.037 0.002 0.004 to those <0.01 0.05
Cadmium 0.0003 0.0003 <.01 0.01 0.01 0.0001 0.01 0.01 <0.001 0.003 levels <0.01 0.01
Iron 2.45 2.45 0.01 1.2 1.2 0.01 0.1 0.01??? <.01 2.45 were 2.37 0.3
Lead 0.023 0.023 0.03 0.05 0.05 0.004 0.05 0.05 <0.001 0.023 made <.02 0.05
Manganese 0.365 0.365 0.01 0.41 0.41 0.01 0.01 0.01 0.18 0.365 prior to 0.18 0.05
Mercury 0.0003 0.0003 <.001 0.001 0.001 0.0001 0.001 0.0001?? <0.001 0.0003 the end of <0.001 0.002
Selenium 0.004 0.004 0.005 0.01 0.01 0.033 0.025 0.025 0.04 0.004 restora- 0.01 0.01
Ammonia 0.03 0.03 0.1 0.03 0.03 0.04 0.05 0.05 0.16 0.03 tion. nv
Uranium 0.083 2 1.04 0.078 2 0.279 0.12 3 1.5 2 0.95 0.03
Molybdenum 0.01 0.01 0.05 0.1 0.1 0.01 0.1 0.1 0.02 0.01 <0.01 0.1
Radium (pCi/I) ns 83 17.4 45.17 83 5.2 ns 173.1 40.5 83 61.3 5

Abbrev'ns.: EC = Electrical conductivity. FRL Final Restoration Level, based on HRI-reported data. mg/l = milligrams per liter. ns = no standard
established; nv = no value given. ORL = Original Restoration Level, based on average levels within Mine Area or Production Area, whichever was
higher. pCi/l = picoCuries per liter. RRF = Revised Restoration level, based on regulatory determinations. TDS = Total Dissolved Solids.

Notes: Boldface numbers in "RRL" columns indicate restoration standards that were increased from Original Restoration Levels. Italicized numbers
indicate Final Restoration Levels that exceeded Orginal Restoration Levels only. Boldface Italicized numbers indicate Final Restoration Levels
that were greater than both Original and Revised levels.
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TABLE 2. Changes in Ground-water Restoration Standards and Final Restoration Levels at URI Longoria ISL Mine, Duval County, Texas
(TDH/BRC Lic. No. L02704 [or, 8-27041; TNRCC Permit No. UR02222)

JAPM-1 PAA-2 I Federal
Constituent (mg/g), 1979 1987 1988 1988 1980 1987 1988 Drinking

unless otherwise ORL 1 RRL 2RRL FRL ORL RRL FRL Water
indicated Stds.
References 9,10 9 2,10 2, 6 2,10 2 2, 7 16,17

Calcium 54.5 100 100 85 77 100 116
Magnesium 15.5 15.5 15.5 20.6 19 19 29
Sodium 619.3 619 619 562 610 610 652
Potassium 20.2 20 20 13 23 23 17
Carbonate nv 2.33 [213] 6 3.4 3 3
Bicarbonate 239.6 400 400 315 238 400 366
Sulfate 182.5 350 450 265 206 450 381 250
Chloride 854.5 854 856 712 856 856 905 250
Fluoride 0.56 0.56 0.56 0.55 0.62 0.62 0.51 1.6
Nitrate-N 0.82 0.82 0.82 0.28 2.68 2.68 0.59 10
Silica 36 36 36 30 42 42 30
pH (std units) 6.0-9.0 6.5-8.5 8 8.33 8.28 8 8.27
TDS 1928 1928 1920 1860 2013 2200 2208 500
EC (umhos) nv nv nv 3200 3509 nv 3697
Alkalinity (std units nv nv nv 269 201 nv 307
Arsenic 0.023 0.023 0.023 0.025 <.01 <.01 <.01 0.05
Cadmium 0.0001 0.0001 <0.01 <0.01 0.0001 [0.24] <.01 0.01
Iron 0.04 0.04 0.04 <0.01 0.26 [0.03] <.02 0.3
Lead 0.003 0.003 0.003 0.041 0.028 [0.111] <.01 0.05
Manganese 0.02 0.02 0.02 0.1 0.111 0.11 <.01 0.05
Mercury 0.0003 0.0003 <0.001 <0.001 0.0003 <0.001 <0.001 0.002
Selenium 0.002 0.002 0.002 0.003 0.003 0.003 0.008 0.01
Ammonia 0.01 0.01 0.05 0.161 0.01 0.01 0.17
Uranium 0.047 2 3 1.2 0.037 3 1.8 0.03
Molybdenum 0.03 0.03 0.03 <0.01 0.03 0.03 <.01 0.1
Radium (pCi/I) 97 97 97 49.71 36.72 37 27 5

Abbrev'ns.: EC = Electrical conductivity. FRL Final Restoration Level, based on HRI-reported data. mg/l = milligrams per liter. ns = no standard
established; nv = no value given. ORL = Original Restoration Level, based on average levels within Mine Area or Production Area, whichever was
higher. pCi/I = picoCuries per liter. RRF = Revised Restoration level, based on regulatory determinations. TDS = Total Dissolved Solids.

Notes: Boldface numbers in "RRL" columns indicate restoration standards that were increased from Original Restoration Levels. Italicized numbers
indicate Final Restoration Levels that exceeded Orginal Restoration Levels only. Boldface italicized numbers indicate Final Restoration Levels
that were greater than both Original and Revised levels.
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References to Tables 1 and 2 in Attachment B to Abitz Reply Testimony

(1) Greene, 1986.

(2) HRI, 1996.

(3) Pruett, 1991.

(4) Pruett, 1989.

(5) Pruett, 1988a.

(6) Pruett, 1988b.

(7) Pruett, 1988c.

(8) Pruett, 1986.

(9) Thiel, 1987a.

Greene, C.J. (Texas Water Commission), letter to D.K. Lacker
(Bureau of Radiation Control, Texas Department of Health), re:
"Radiological Parameter Levels to be met during Restoration at
Uranium Resources, Inc.'s Benavides Site, Permit No. UR02312-
041, Duval County, Texas" (March 3, 1986).

HRI Response to NRC Request for Additional Information (April
1, 1996); Response to Question 52, Attachment 52-6 at 1-6. (In
Hearing Record Notebook 9.1.)

Pruett, H.D. (Texas Water Commission), Restoration
Determination Letter for Benavides Mine PAA-021 (May 16,
1991); contained in Attachment 1 (fourth page) to HRI Financial
Assurance Response (January 22, 2001).

Pruett, H.D. (Texas Water Commission), Restoration
Determination Letter for Benavides Mine PAA-031 (June 5, 1989);
contained in Attachment 1 (fifth page) to HRI Financial Assurance
Response (January 22, 2001).

Pruett, H.D. (Texas Water Commission), Restoration
Determination Letter for Benavides Mine PAA-01 1 (Feb. 10,
1988); contained in Attachment 1 (third page) to HRI Financial
Assurance Response (January 22, 2001).

Pruett, H.D. (Texas Water Commission), Restoration
Determination Letter for Longoria Mine PAA-01 1 (Feb. 11, 1988);
contained in Attachment 1 (first page) to HRI Financial Assurance
Response (January 22, 2001).

Pruett, H.D. (Texas Water Commission), Restoration
Determination Letter for Longoria Mine PAA-021 (Feb. 11, 1988);
contained in Attachment 1 (second page) to HRI Financial
Assurance Response (January 22, 2001).

Pruett, H.D. (Texas Water Commission), Restoration
Determination Letter for Benavides Mine PAA-041 (October 31,
1986); contained in Attachment 1 (sixth page) to HRI Financial
Assurance Response (January 22, 2001).

Thiel, J.F. (director, Division of Environmental Programs, Texas
Department of Health), memorandum to License File #8-2704
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through E.D. Bailey (director, Division of Licensing, Registration
and Standards), subject: "Recommended Radiological Restoration
Values for Uranium Resources Inc.'s (URI) Benavides and
Longoria Projects" (May 4, 1987).

(10) Thiel, 1987b.

(11) Thiel, 1986.

(12) TWC, 1990.

(13) TWC, 1987.

(14) TWC, 1986a.

(15) TWC, 1986b.

(16) USEPA

(17) USEPA

Thiel, J.F. (director, Division of Environmental Programs, Texas
Department of Health), memorandum to License File #8-2704
through E.D. Bailey (director, Division of Licensing, Registration
and Standards), subject: "Modification to URI Longoria
Restoration Table for Uranium to 3.0 mg/l" (May 29, 1987).

Thiel JF (director, Division of Environmental Programs, Texas
Department of Health), memorandum to E.D. Bailey (director,
Division of Licensing, Registration and Standards), subject:
"Radiological Parameters for Amended Restoration Table:
Uranium Resources, Inc., Benavides Mine (Lic. # 8-2704)" (March
25, 1986).

Texas Water Commission, UIC Permit No. UR02312-021, URI
Benavides Mine, Production Area Authorization 21 (June 28,
1990), Attachment G at 9 for PAA021 ORL, and Attachment A at
2 for PAA021 RRL.

Texas Water Commission, UIC Permit No. UR02312-01 1, URI
Benavides Mine, Production Area Authorization 11 (Aug. 6,
1987), Table 4 at 9 for PAA01 ORL, and Attachment A at 3 for
PAA01 RRL.

Texas Water Commission, UIC Permit No. UR02312-031, URI
Benavides Mine, Production Area Authorization 31 (April 26,
1982), Attachment F at 7 and Attachment G at 9 for ORL.

Texas Water Commission, UIC Permit No. UR02312-041, URI
Benavides Mine, Production Area Authorization 41 (May 6, 1986).

U.S. Environmental Protection Agency. National Primary
Drinking Water Regulations, 40 CFR 141 Subpart B; National
Secondary Drinking Water Standards, 40 CFR 143; 65 Federal
Register 76708 (December 7, 2000), inclusive of 0.03 mg/l
standard for uranium.

U.S. Environmental Protection Agency. 40 CFR 192 Subpart A -
Standards for the Control of Residual Radioactive Materials from
Inactive Uranium Processing Sites (molybdenum standard of 0.1
mg/L.)
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TEXAS WATER COMMISSION -

Paul Hopkins, Chairman ._, '5 Larry R. Soward, Executive Director

Ralph Roming, Commissioner hMary Ann Hefner, Chief Clerk

John 0. Houchins, Commissioner 'K James K. Rourke, Jr., General Counsel

March 3, 1986

Mr. David K. Lacker, Chief
Bureau of Radiation Control
Texas Department of Health
1100 West 49th Street
Austin, Texas 78756-3189

Dear Mr. Lacker:

Re: Radiological Parameter Levels to be met during Restoration
at Uranium Resources, Inc.'s Benavides Site, Permit
No. UR02312-041, Duval County, Texas

Pursuant to the Memorandum of Understanding on In Situ Uranium
Mining between the Texas Department of Health and the Texas
Department of Water Resources (now the Texas Water Commission),
the Texas Department of Health is responsible for specifying
the radiological parameters to be met for aquifer restoration.

Uranium Resources, Inc. (URI) has requested an amendment to the
Restoration Table in Production Area Number 1. Production Area
No. 1 is being split with half of it remaining as PAA No. 1 and
the other half becoming a new production area, PAA #4. The
amended restoration table will be incorporated into PAA #4.
URI feels they have restored the aquifer in the PAA #4 area to
the requested Restoration Table values. Once the table is
amended, verification sampling will begin. If the Commission
certifies that the aquifer is restored, the wells in this area
can be plugged and abandoned.

Enclosed is a copy of baseline conditions at the site, the
existing restoration table values and the values proposed by
URI. We are presently processing the application and would
appreciate receiving restoration values for Radium 226 and
Uranium at your earliest convenience.

Attachment
n , re.A,;. lc . .*.. e_ -. 1-_. . C
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Mr. David K. Lacker
Page 2
March 3, 1986

If you have any questions or comments, please call Mr. Dale P.
Kohler of the Solution Mining Unit at 512/463-8278.

Sincerely,

Charles J. Greene, Head
Solution Mining Unit
Underground Injection Control Section

Enclosures

cc w/encl.: TWC District 11 Office - Weslaco
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HRI, INC.
(A Subsary of Uranium Resources, inc.)

5656 South Staples 12750 Merit DOrve P.O. Box 7m7
Suite 250, LB 8 Suite 1020, LB 12 Crownpoint, New Mexico 87313

Corpus Christi, Texas 78411 Dallas, Texas 75251 Telephone: (505) 786-5845
Telephone: (512)993-7731 Teephone: (214) 387-7777 Fax: (505) 786-5555

Fax: (512) 993-5744 Fax: (214)387-7779

April 1, 1996

Mr. Joe Holonich, Chief 40 8 9( '
High-Level Waste and Uranium Recovery Projects Branch
United States Nuclear Regulatory Commission
Division of Waste Management
Office of Nuclear Materials Safety and Safeguards
Mail Stop T-7-J9
11545 Rockville Pike
Rockville, MD 20850

RE: Request for Additional Information, Questions 49-91, Water Resources and Protection
and Cost/Benefit Analysis; Safety Analysis Review and Environmental Review for Hydro
Resources, Inc. (HRI) Uranium Solution Mining License Application, Crownpoint, New
Mexico.

Dear Mr. Holonich:

Please find attached the responses to the subject request for additional information. The response
to question #92 will be mailed under separate cover.

The responses addressed herein cover many different technical concerns, however, they all are
centered around two basic questions pertaining to the proposed mining operations, namely:

1. Can water be controlled during mining?

2. Can restoration be accomplished after mining is completed?

In the case of the Crownpoint properties, these questions require careful consideration due to the
location of the community water supply wells.

We believe that our operations will not affect water supply wells because mine solutions cannot
reach them during mining activities. We have documented through conservative model output in
these responses, that under static conditions, (i.e., mine or restoration bleed is shut off) that water
in the Crownpoint mine zone would require 35+ years to migrate to the closest community water

9604030208 960401 Attachment
PDR ADOCK 04008968
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Letter to Joe Holonich
April 1, 1996
Page 2 of 2

supply well. Thirty-five years is effectively u times the anticipated life of the mine. It is
unrealistic to assume that thirty-five years of static conditions would occur under any
circumstance because either a minimum bleed would be required, or if HRI was not performing
mining or restoration properly, NRC would step in and redeem the financial assurance and have
the required remediation performed by a third party contractor. Should a third party be necessary,
such remediation action would be undertaken over months, not years. Therefore, when
considering the potential impact of mining on local wells, the realistic evaluation should be framed
over months, not years. During such a time frame, mining impact on local wells is physically
impossible. While ongoing mining or restoration activities are conducted, a bleed will be
maintained, and with such bleed, it is physically impossible for mine solution to reach community
wells, even after long periods.

If hydrodynamic control during operation is indisputable - and we believe it is - the other question
involves the adequacy of the restoration demonstration, which is presented in the attached
response. HRI has presented a number of laboratory studies, and field studies and has reviewed
industry experience as it relates to the level of restoration which can be expected for the proposed
operations. We believe that both NRC and IRI agree that restoration will be achieved after
mining. We also believe that NRC and HRI agree, in principal, to the degree to which restoration
will occur. Restoration to baseline on a parameter-by-parameter basis has not been the historical
standard of either the industry at large, our tests, nor is it our proposal. Restoration, to what we
believe is pre-mine water quality conditions, has been successfully demonstrated in all of the
presented tests, and by the industry in general. The Company believes it will be achieved to these
standards at the proposed mines. The question of the NRC is, in this particular application, does
restoration to the level presented in our applications and this response meet the regulatory
standards? If so, then what remains is the establishment of the proper bonding level to achieve
restoration. This is calculated by determining the volume of water which will require processing
and the applicable costs to complete such processing.

Please feel free to contact me with additional questions. We look forward to working with you
and your staff to bring this review to a conclusion.

:Si X:

Vice President
Health, Safety and Environmental Affairs

MSP/dlg
Enclosures (via Federal Express)



ATTACHMENT 52-6

TEXAS PROJECTS

RESTORATION RESULTS



LONGORIA PRODUCTION AREA #1
BEFORE, DURING AND AFTER LEACH
WATER QUALITY SUMMARY

PARAMETER BASELINE PREG.LIX. RESTORED DRINKING

CALCIUM 100.0 286.0 85.0
MAGNESIUM 15.50 71.00 20.60
SODIUM 619 982 562
POTASSIUM 20.00 38.00 13.0
CARBONATE 213 0 6
BICARB 400 604 315
SULFATE 450 1231 265 600
CHLORIDE 856.0 1,025.0 712.0 250.0
NITRATE 0.56 0.23 0.28 10.00
FLUORIDE 0.82 0.35 0.55 1.60
SILICA 36 3.4 30
TDS(1 80) 1920 3970 1860 1000
EC(25C) 5820 3200
ALK 495 269
PH 8.00 6.97 8.33
ARSENIC 0.023 0.007 0.025 0.100
CADMIUM <.0 0.0004 <.01 0.01 00
IRON 0.04 0.17 <.01 1.00
LEAD 0.0030 0.0050 0.0400 0.0500
MANGANESE 0.02 0.23 0.1 0.20

MERCURY <.001 0.0002 <.001 0.0020

.MOLY. 0.03 0.03 <.01
SELENIUM 0.002 0.034 0.003 0.050
URANIUM 3.000 12.700 1.210 5.000
AMMONIA 0.05 0.08 0.16
RA226 97.0 66.0 49.7 30.0



LONGORIA PRODUCTION AREA #2
BEFORE. DURING AND AFTER LEACH
WATER QUALITY SUMMARY

PARAMETER BASELINE PREG.LIX. RESTORED DRINKING

CALCIUM 100.0 286.0 116.0
MAGNESIUM 19.00 71.00 29.00
SODIUM 610 982 652
POTASSIUM 23.00 38.00 17.0
CARBONATE 3 0 3
BICARB 400 604 366
SULFATE 450 1231 381 600
CHLORIDE 856.0 1,025.0 905.0 250.0
NITRATE 2.60 0.23 0.59 10.00
FLUORIDE 0.62 0.35 0.51 1.60
SILICA 42 34 30
TDS(l180) 2200 3970 2208 1000
EC(25C) 5820 3697
ALK 495 307
PH 8.00 6.97 8.27
ARSENIC <.01 0.007 <.01 0.100
CADMIUM 0.2400 0.0004 <.01 0.01 00
IRON 0.03 0.17 <.02 1.00
LEAD 0.1110 0.0050 <.01 0.0500
MANGANESE 0.11 0.23 <.01 0.20
MERCURY <.001 0.0002 <.001 0.0020
MOLY. <.01 0.03 <.01
SELENIUM 0.003 0.034 0.008 0.050
URANIUM 3.000 12.700 1.800 5.000
AMMONIA 0.01 0.08 0.17
R.A226 37.0 66.0 27.0 30.0



BENAVIDES PRODUCTION AREA 1
BEFORE, DURING AND AFTER LEACH
WATER QUALITY SUMMARY

ALL VALUES MG/L EX RA226 - PC IlL. EC - mMHO, PH - SU

PARAMETER BASELINE PREG.LIX. RESTORED Ref. Std.

CALCIUM 75.0 218.0 67.0
MAGNESIUM 6.20 64.00 13.00
SODIUM 402 926 418
POTASSIUM 14.00 33.00 11.5
CARBONATE 2 0 0
BICARB 350 531 303
SULFATE 300 1123 265 250
CHLORIDE 517.0 942.0 432.0 250
NITRATE 2.87 0.37 0.53 10.00
FLUORIDE 0.48 0.30 0.29 1.6
SILICA 26 15 14
TDS(l 80) 1211 3710 1359 500
EC(25C) 5460 2383
ALK 435 253
PH 8.00 7.00 8.36
ARSENIC 0.004 <.01 0.002 0.05
CADMIUM <.01 <.01 <.01 0.010
IRON 2.45 5.90 0.01 0.3
LEAD 0.0230 <.02 0.0300 0.05
MANGANESE 0.37 0.04 0.01 0.05
MERCURY <.001 <.001 <.001 0.002
MOLY. 0.01 0.02 0.05
SELENIUM 0.004 0.020 0.005 0.01
URANIUM 2.000 41.600 1.040
AMMONIA 0.03 0.12 0.10
RA226 83.0 17.4 30.0



BENAVIDES PRODUCTION AREA 2
BEFORE, DURING AND AFTER LEACH
WATER QUALITY SUMMARY

ALL VALUES PPM EX. RA226 - PCI/L, EC - mMHO, PH -SU

PARAMETER BASELINE PREG.LIX. RESTORED Ref. Std.

CALCIUM 100.0 218.0 39.0
MAGNESIUM 13.00 64.00 20.00
SODIUM 559 926 601
POTASSIUM 19.90 33.00 16.0
CARBONATE 0 0 0
BICARB 325 531 176
SULFATE 300 1123 105 250
CHLORIDE 814.0 942.0 903.0 250
NITRATE 1.30 0.37 2.10 10.00
FLUORIDE 0.43 0.30 0.44 1.6
SILICA 8 15 23
TDS(180) 2100 3710 1875 500
EC(25C) 2982 5460 3448
ALK 149 435 145
PH 8.10 7.00 8.17
ARSENIC 0.008 <.01 0.004 0.05
CADMIUM 0.0100 <.01 0.0001 0.010
IRON 1.20 5.90 0.01 0.3
LEAD 0.0500 <.02 0.0040 0.05
MANGANESE 0.41 0.04 0.01 0.05
MERCURY 0.0010 <.001 0.0001 0.002
MoLy. 0.10 0.02 0.01
SELENIUM .0.010 0.020 0.033 0.01
URAN IUM 2.000 41 .600 0.279
AMMONIA 0.03 0.12 0.04
RA226 83.0 5.2 30.0



BENAVIDES PRODUCTION AREA 3
BEFORE. DURING AND AFTER LEACH
WATER QUALITY' SUMMARY

ALL VALUES PPM EX. RA226 - PC IlL, EC - mMHO, PH - SU

PARAMETER BASELINE PREG.LIX. RESTORED Ref. Std.

CALCIUM 76.0 218.0 76.0
MAGNESIUM 9.40 64.00 18.60
SODIUM 475 926 442
POTASSIUM 13.60 33.00 12.6
CARBONATE 5 0 0
BICARB 300 531 224
SULFATE 300 1123 188 250
CHLORIDE 650.0 942.0 629.0 250
NITRATE 2.55 0.37 0.41 10.00
FLUORIDE 0.55 0.30 0.32 1.6
SILICA 21 15 18
TDS(180) 1356 3710 1560 S0o
EC(25C) 2269 5460 2715
ALK 184 435 184
PH 8.60 7.00 8.00
ARSENIC 0.037 <.01 0.002 0.05
CADMIUM 0.0100 <.01 <.0001 0.010
IRON 0.01 5.90 <.01 0.3
LEAD 0.0500 <.02 <.001 0.05
MANGANESE 0.01 0.04 0.18 0.05
MERCURY 0.0001 <.001 <.0001 0.002
MOLY. 0.10 0.02 0.02
SELENIUM 0.025 0.020 0.040 0.01
URANIUM 3.000 41.600 1.500
AMMONIA 0.05 0.12 0.16
RA226 173.1 40.5 30.0



BENAVIDES PRODUCTION AREA 4
BEFORE. DURING AND AFTER LEACH
WATER QUALITY SUMMARY

ALL VALUES PPM EX. RA226 - PCIIL, EC - mMHO, PH - SU

PARAMETER

CALCIUM
MAGNESIUM
SODIUM
POTASSIUM
CARBONATE
BICARB
SULFATE
CHLORIDE
NITRATE
FLUORIDE
SILICA
TDS(1 80)
EC(25C)
ALK
PH
ARSENIC
CADMIUM
IRON
LEAD
MANGANESE
MERCURY
MOLY.
SELENIUM
URANIUM
AMMONIA
RA226

BASELINE PREG.LIX.

50.0 218.0
15.00 64.00

410 926
14.00 33.00

2 0
400 531
250 1123

517.0 942.0
2.87 0.37
0.48 0.30

26 15
1211 3710
2161 5460

199 435
7.00 7.00
<.01 <.01
<.01 <.01
2.45 5.9C

0.0200 <.02
0.37 0.04

<.001 <.001
0.01 0.02
<.01 0.02(

2.000 41.60(
0.1:

83.0

RESTORED Ref. Std.

37.0
9.00
372
7.0

0
254
107 250

497.0 250
0.10 10.00
0.37 1.6

16
1088 500
2173

208
7.70
<.01 0.05
<.01 0.010
2.37 0.3

2 <.02 0.05
0.18 0.05

<.001 0.002
<.01

3 0.010 0.01
0 0.950

61.3 30.0
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iEXAS WATER COMMISSkAN

B. .1. %Vw~e, MI. Chainnan John J. Vay. General Counsel
John E. BfrdwoU, Comrn~siaaOner 'Midhaal L Fk.1d. Chief Hearings Exaftner'
curffJohymon. Comissioner Gloria A. Vampu.z, Chaef Cierk

AMien Bemnke. Executive Director

May 16, 1991

Mr. Mark Pelizza
URI, Inc. 7
12377 merit Drive
Suite 750, LB14
Dallas, Texas 75251

Re: Restoration Determination of Production Area No. 2 of.-the
Benavides Mine Site, Permit No. UJR02312-021

Dear Mr. Pelizza:

The Texas Water Commission has received the restoration data for
Production Area No. 2 of the Benavides Mine Site. A review of
the data indicates that Production Area No. 2 has been restored
in accordance with the specifications contained in permit number
UR02312-021 as required by 31 TAC Section 331.107. Your are
hereby authorized to cease any restoration activities, including
monitoring, at Production Area No. 2.

Within 120 days of receipt of this letter closure of the
wellfield shall be accomplished in accordance with the approved
plugging and abandonment plans for this Production Area. Any
modifications to the plugging and abandonment procedures must be
approved in writing by the Commission.

Please notify the Commission prior to commencing plugging
activities to provide the opportunity for TWC personnel to be
present. If you have any questions please contact Dale P.Xohler
of the Ground Water Section at 512/371-6322.

Sincerely,

V,

Hrry D. Pruett, P .E.
Director, Water R.ights& Uses Division

MMA -71""
HDP /DP(/kLm

cc: TWC District Office #11- Weslaco
David L~acker - Texas Department of Heal

Bureau of Radiation Control

Attachment

C-3
P. 0. Box 13087 Caphio~ Stations 17D0 North Congtmi Ava.* Aj.win. Taxas 78713-3087* Area Cod 512/463-7830
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- S WATER COMMISSWr"

. J. Wynne. 1Ll. Chaiwmar
-Paul Hopkins. Comm,'isiuoner
John~ 0. Houchins, Cornr-siorwT

Allen Beinise. Eecvw1e Dinenor

Mic hael E. Field. G&'rera¶ Coun&0e
Brzrnds W.. Fasier. Chief Cit'

t.(7 .
e.0-

June 5, ige9

1Mr. Mark S. Pelizza
Environmental Manager
Uranium Resources, Inc.
12377 Merit Drive
Suite 750. LB14
Dallas, Texas 75251

Re: Restoration Determination of Production Area No. 3 of the
Senavides Mine Site, Permit No. UR02312-031

Dear Mr. Pelizza:

The 'Texas Water Commission has received the restoration data for Production Area
No. 3 of the Benavides Mine Site. A review of the data indicates that Production
Area No. 3 has been restored In accordance with the specifications contained in
permit number UVRO2312-031 as required by 31 TAC Section 331.107. You are hereby
aut'horized to cease any restoration activities, including mlonitoring, at Production
Area No. 3.

Within 120 days of receipt
actomplished in accordance
this Production Area. Any
procedure miust be approved

of this letter closure of the wellfield shall be
with the approved plugging and abandonment plans for
modifications to the plugging and abandonment
in writing by the Commission.

Please notify the Commission prior to commencing plugging activities to provide
the opportunity for TWC personnel to be present. If you have any q'uestions please
contact Dale P. Kohler of the In Situ Uranium Mining Unit at (512) 463-827B.

Sincerely,

Harry D. Pruett
Director, Water Rights L Uses Division

DPK:aa

r~c: TWC District 2) Office * Weslaco
Mr. David Lacker - Texas Department of Health

Bureau of Radiation Control

URIN1C.
u~al DAJ±AS

JUN 9)1989

Po Boxs jX 7 captolto S cm *l' )7W NarTi C~u'igVg Awe - Au0 ~ I s e A,,, Crd -1 4 7FL1

AttachmentC-4
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'.%AS WATER COMMISSI( ;

u.. D. Htid, General Couniel
John 0. Iouchins. Camruioniaiorwy Michael E. Field, Choef Exa-miner
ID. J. Wynn~e, W.l Corisioy _ Kavren A. PhWips, Chiel Clerk

AJk^n Bginke, Exezutive Direcor

February 10, 1988

Mr. )Mark S. Pellta
ETvirommental Manager
Urrmium Resourtes, 'Ie.
12377 Merit Drive
Suite 750, LU14
Dallas, Texas 75251

Re: Restoration Determination of Production Area Wo. 1 of the 3enevides Mine
Site, Permit No. UR02312-011

Dear Mr. Pelizza:

The Texas Water COm=SSBon has Teoeived the restoration data for Production Area
'No. I of the Benavides Mine Site. A review of the data Indicates that Production
Area 'No. I has been restored in accordance vith the specifications contained in
pcrsit rumber UR02312-011 as required by 3) TAC Section 331.107. Your are hereby
authorized to cease a&ny ?*sto0attin actixitits, Including 0otitosing. St
Production Area ND. 1.

S

within 120 days of reteipt of this letter elosure of the wellfitld chall be
acconplished in accordance vith the approved plugging &nd obmtdoamhent plans for
this Production Area. Any modifications to the plugging and abandonment procedure
must be approved in writing by the Conission.

Please notify the Comisseion prior to comencing pluggtig activities to provide
the opportunity for TYC personnel to be present. If you have any questions
please contact Dale P. lohler of the In Situ VUSnTur Mining Vnit at (512)
463-8278.

Sincerely,

-4r oy D. et4
Director. Water Right. & Does Division

DK :jt
ec TSC District 11 DffIce - Weslaco

Mr. David Lacker - Texas Departuent of Bealth
Sureau of Radiation Control

P.O Io. UsJ7 Cawxol Statimr. 17o Naunh C~wyiw Ap.., 6 AutiTe.sm 737113MX7 * Area Co&r !.2 '463tacm

Atta chmen t
C-,;
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*LAS WATER COMMISSI

'41 '

- Paul Hoplins, Chbirmn J. D. Head, General Counsel
John 0. Houchins, Cvi ner Michael EL FVld, Chief Examiner
B. J. Wynne. li, Commissioner Karen A. Phillips, Chief Cierk

Allen Semile,. Execufivt DIreCIo:
Tebruary 11, 1988 ) C

FE I 6 :

Mr. Mark S. Peltiza
JEntvironenta1 Manager
Uranium Resources, Inc.
12377 Merit Drive
Sui5te 750, 1.M14
Dallas, Texas 7S251

Ite: Restoration Determination of Production Area No. I of the Longoria Mine Site,
Permit No. lJR02222-011

Dear Mr. Palizza:

The Texas Water Coilssion has received the restoration data for Productlon AreA
No.- 1 of the Longoria Mine Site. A revlew of the data indicates that Production
Arte No. I has been restoTed in accordance with the specifications contained in
perzit number UR02222-011 as required by 31 TAC Section 331.107. Your are hereby
authorized to cease Tany restoration activities, including, monitoring, at
Production Area No. 1.

Within 120 days of recaipt of this letter closure of the wellfield shall be
accomplished in accordance with the approved plugging and abandonment plans for
this Production Area. Any modifications to the plugging and abandonment procedure
must be approved in writing by the Comission.

Pleast notify the CommlssiON prior to couencing plugging activities to provide
the opportunity for T'C personnel to be present. If you have *ry questions
please contact Dale P. lohler of the In Situ Uranium Mining tnit at (512)
463-827B.

Sineere~y.

Director, Water Rights & Dises D1ialon

cc: 7VC Dist 11 Office - Weslaco
Mr. David Lacker - Texas bepsrtrent of Health

Bureau of Radiation Control

P 0 60o 1X*7 C.D S.PA0 * 1700 Na Cw7n pe1A * a m. TeI. X S11 M AS7 & * aC Attachment

C-6
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AS WATER COMMISSI`

wI Hopkins. Chairman . S J. D. Head, General Counsel

.~iohsz 0. Houchins, C ssionev (II1< ~ -Michael E. FieWd. Chief EXamineT
B. J. Wymne. D), Carmueoner Karenr A. Phillips, Chief Ceyk

Allen Beinke. E, culivje Dreclol

Tebruary 11, 1988

Mr. Mark S. PelizZA
nviTronsDental manager
Uranium Resoucecs. inc.
12377 Merit Drive
Suite 750, LB14
Dallas, Texes 75251

Re; Restoration Deteruination of Production Area 1Ro. 2 of the Longoria line Site,
Perdt No. UR02222-021

Dear Mr. Pelizza:

The Texas Water Comisslon has received the restoration dots for Production-Are 'No.
2 of the Longoria Mine Site. A review of the data ,ndicates that Production Area
No. 2 his been restored in AccordAnsc vith the specifications contained in permit
iuwner UR02222-021 as tequired by 31 TAC Section 331.107. Tour Are hereby

-authorized to cease any restoration activities, including Monitoring, at. Production
Area No. 2.

Vithin 120 days of receipt of this letter closure of the wellfield shall be
accovplished in accordance vith the approved plugging and abandonment plans for
this Production Area. Any modifications to the plugging and abandonuent procedure
must be approved in writing by the Cowmission.

Please notify the Commission prior to comencing plugging activities to provide
the opportunity for TWC personnel to be present. If you have any questiotis
please contsct Dale P. lohler of the In Situ Uranium Mining Unit at (512) 463-8278.

Sincerely,

*rr Druet&t

Director, Water 11ghts 'Oats Division

Cc: TVC Dist 11 Office - eslaco
Mr. David Lacker - Texas Department of Health

sureau of Radiation Control

P. 0 Boi 1XS7 Capd rm.w * 17 Nowh Cwoem AN*. a Awsm.Temai 75711 35 a Ate& CCo& 612 -6 701

Attachment
C-7
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-ie "XAS WATER COMMISSakA

-Paul Hopkins, Chaimn&r Lamy R. Soward. Executive Direri~r
Ralph Rominsn, Caffv8iOI~e K.Mary Ann~ HefRTier Chief Clerk
Johni 0. Houchins, CO~~ir Jarnes K. Rowagke. Jr., General Counsej

Oct'obet 31, 1986-

Mr. Mark S. Pelizza
Environmental manager
Uranium Resources, Inc.
Suite 735, Promenade Bank Tower
1600 Promenade Center
Richardson, Texas 75080

Re: Res torati on de term inati on, Ura nium Resources , Inc., Sena vi des
Mine Site. Permit No. URD2312-041, Duval County

Dear Mr. Pelizza:

The Texas Water Commission has received the three consecutive
sampling sets as required by 31 TAC Section 331.107. A review of
the restoration data indicates that Production Area No. 4 at the
Benavides Mine Site has been restored in accordance with the
specifications contained in permit number UR02312-041 and as
re-quired by 31 TAC Section 331.107. You are hereby authorized to
cease any restoration activities including monitoring at this
production area.

Within 120 days of receipt of this'letter, closure of the wellfield
shall be accomplished in accordance with the approved plu'gging and
abandonment plans submitted as part of the permit application. Any
modification to plugging and abandonment plans must be approved in
writing by the Commission. Please notify the Commission prior to
conducting plugging activities.

If yo u have any questions, please call Mr. Dale Kohler of the
Commission's Ground water Conservation Section at (512) 463-8278.

Sincerely,

Larry R. Soward
Executive Director

cc: TWC District 11, Weslaco
Mr. David Locker, Chief, Bureau of Radiation Control,

Texas Department of Wealth

Attachment
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TF" AS DEPARTMENT OF
AUSTIN

INTER-OFFICE

HE'TH
TEXAS -,

A TACHNrEN r
THRU: David K. Lacker, Chief

Bureau of Radiation Control

i-0

THRU:f j dgar D. Bailey, C.H.P., P.E., Director
A Division of Licensing, Registration,

and Standards
Joseph F. Thiel, Director

FROM Division of Environmental Programs TO License File #8-2704

SUBJECT Recommended Radiological Restoration Values for 1Trani im RPCetrr'cs Tinc-r

(URI) Benavides and Longoria Projects

Enviropmental Programs staff have.reviewed the request from the TWC to
specify radiological parameters to be included in amended restoration
tables for URI's Benavides (PA No. 1) and Longoria (PA Nos. 1 and 2)
projects. We make the following recommendations:

Uranium: 2mg/l.

Although the recommended value is above baseline average values
for all three production areas, it is equal to or less than many
uranium drinking water standards. Moreover, the average quality
of the production zone water is considered only marginally
suitable for drinking purposes (average TDS content ranges from
about 1100 to 1900 mg/l).

Radium 226: Benavides No. 1, 83 pCi/l; Longoria No. 1, 97 pCi/l;
Longoria No. 2, 37 pCi/l.

The recommended Ra-226 values are baseline levels.

Attachment

SDE/cal
cc: Board/JFT/SDE/CDR/Inspector's File (#8-2704)

sle 4

SGNED Attachment

DATE y 4, 1987 C-9
FORM NO. A(



TEX - DEPARTMENT OF HEAt-'i
AUSTIN TEXAS

~INTER-OFFICE
THRU: David K. L , Chief THRU: Edgar D. Bail,

Bureau of Radiation Control Ah. Division of L

ey, C.H.P., P.E., Director
icensing, Registration,
ds

VI"
and Standar

Joseph F. Thiel, Director

Division of Environmental Programs TO License File #8-2704FROM

SUBJECT Modification to URI Longoria Restoration Table for Uranium to 3 0 mg/1

Division of Environmental Programs staff have reviewed the letter dated

5/12/87 from the Texas Water Commission (TWC), enclosing a request from URI

for increasing the uranium value in the restoration table for the Longoria

production area No. l aquifer to 3.0 mg/I. The earlier uranium value was
2.0 mg/i (see memo dated 5/4/87), which itself was a revision from the

baseline value of 0.047 mg/l.

The new uranium value requested is more realistic in terms of achievability

in comparison with TWC approved levels for other restoration parameters.

No federal drinking water limits exist for uranium. Considering baseline

water quality and pre-mining uses of water at the Longoria site, we feel

that raising the uranium value as requested will not render the aquifer

unsuitable for any purpose for which it was reasonably suited prior to

mining.

Any questions should be referred to Stephen D. Etter.

CDR/cal
cc: Board/CDR/SDE/JFT/Inspector's File (#8-2704)

. I)
SIGNED

DATE

Attachment
C-10

FORM NO. AG-2



TF'XS DEPARTMENT OF HEUTH 2 '>i
AUSTIN TEXAS

INTER-OFFICE

THRU: Davi . acker, Chief
Bureau of Radiatio C ro

Edgar D. Bailey, , P., Director
Joseph F. Thiel, Director Division of Licensi , Registration,

FROM Division of Environmental Programs TO and Standards -

ATTN: Warren D. Snell;Ak '1'W

SUBJECT Radiological Parameters for Amended Restoration Table: Uranium Resourcps. Tnc ,
Benavides Mine (Lic. # 8-2704)

Environmental Programs staff have reviewed the request from the Texas Water
Commission to set radiological parameters for an amended restoration table for
PAA Nos. 1 and 4 at Uranium Resources, Inc.'s (URI) Benavides in situ mine.
The company requests limits of 83 pCi/l and 4 mg/l for RA-226 and uranium
respectively. Staff concurs with 83 pCi/l for radium but recommends 2 mg/l for
uranium.

We don't entirely understand the company's reasons for splitting old production
area 1 into two parts, especially since no further production is contemplated.
There are certainly some questions on the validity of applying the original
baseline values to both new production areas. If the sole reason is to enable
URI to claim they have indeed restored a wellfield, then we see little merit in
it. However, we have no objection as long as the TWC concurs.

The radium value requested is the baseline value and we have no objection to
using it.

The 4 mg/l requested for uranium, however, is much higher than baseline (.083
mg/l). Overall the water quality in the production aquifer is quite good.
The baseline TDS content of 1211 mg/l indicates quality comparable to drinking
water sources in other areas of the state. Similar requests for departures
from baseline to 2 mg/l have been made by other in situ operators for
production aquifers with much worse water quality. We have granted those
requests because 2 mg/I has been cited as a common drinking water standard and
because companies appear to have had no problems in achieving that level. We
feel 2 mg/l is appropriate as well in this instance. If 2 mg/l uranium is not
acceptable to URI, then we would request a report from the company specifying
the number of pore volumes already pumped, the current average uranium level,
and an explanation as to why a level of 2 mg/l could not be achieved.

SDE:lk

cc:Board, SDE TWD, JFT, Lic. No. 8-2704, Inspectors file

SIGNED K Attachment

DATE _U X; C-11
FORM NO. AG-2



Proof 4ia C

PRODUCTION AREA AUTHORIZATION
Mine: Benavides
Production Area: UR02312-021

TEXAS WATER COMMISSION
Stephen F. Austin State Office Building

Austin, Texas

This production area
authorization supersedes and
replaces PAA UR02312-021 approved
April 26, 1982.

AUTHORIZATION to conduct underground
injection under provisions of
Permit No. URO UR02312

I. Name of Permittee:

A. Name URI, Inc.

B. Address 12377 Merit Drive
Suite 750, LB14
Dallas, Texas 75251

II. Name of Mine: Rosita

III. Standard Provisions

A.
B.
C.
D.
E .
F.
G.

Restoration Table
Control Parameter Upper Limits Table
Designated Monitor Well Table
Permit Area Map
Mining and Restoration Schedule
Plan View of Mine Area
Baseline Water Quality Table

CONTINUED on Pages 2 through 9.

The permittee is authorized to conduct injection
limitations, requirements, and other conditions
Authorization is granted subject to the provisions
Authorization is valid until amended or revoked by

APPROVED, ISSUED, AND EFFECTIVE this 28th day of JtL

ATTEST: kZAU4--_ X~
For th4

activity in accordance with
set forth herein. This
of Permit No. UR02312. This
the Commission.

mie .1990

e Com~ission

Attachment

C-12IWC.0076C (Rev.10-22-86)



ATTACHMENT A

RESTORATION TABLE

Parameter Unit Concentration

Calcium
Magnesium
Sodium
Potassium
Carbonate
Bicarbonate
Sulfate
Chloride
Fluoride
Nitrate-N
Silica
pH
TDS
Conductivity
Alkalinity
Arsenic
Cadmium
Iron
Lead
Manganese
Mercury
Selenium
Ammonia
Uranium
Molybdenum

mg/i
mg/l
mg/l
mg/i
mg/i
mg/l
mg/l
mg/l
mg/l
mg/i
mg/l
Std. Unit
mg/l
umhos
Std. Unit
mg/l
mg/l
mg/i
mg/i
mg/l
mg/l
mg/i
mg/i
mg/l
mg/l

100
13

559
19.9

0.1
325
300
814

.43
1.3

20.4
8.1

2100
2982
149

.008

.01
1.2

.05
.41
.001
.01
.03

2.0
0.1



Attachment B

CONTROL PARAMETER UPPER LIMITS TABLE

Wells 690 through 699

Control Parameter

Conductivity (pmhos)

Chloride (mg/1)

Uranium (mg/1)

Production
Zone

4,338

1,088

5.07

First Overlying
Non-Production Zone

4,588

1,254

5.009

Second Overlying
Non-Production Zone

3,775

1,013

5.006

Conductivity (pmhos)

Chloride (mg/i)

Uranium (mg/i)

Wells 841 through 844, and 62

4,919 4,588

1,331 1,254

5.87 5.009

3,775

1 ,083

5.006



N

Attachment C

DESIGNATED MONITOR WELL TABLE

Production
Zone

First Overlying
Non-Production Zone

Second Overlying
Non-Production Zone

690
691
692
693
694
695
698
699
62

841
842
843
844

681
682
683
684
685
687
846

676
677
678
680
847
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Attachment E

MINING AND RESTORATION SCHEDULE

Mine Area

A

B

C

D

E

. Begin

March M9E

March 191

May 1981

March 191

January

Production

Complete

30 December 1981

30 December 1981

June 1983

32 February 1984

1983 December 1984

Restoration

Begin Complete

January 1982 June 1983

January 1982 June 1983

July 1983 November 1984

March 1984 August 1985

January 1985 January 1987



844
0 62

0843
0

697
0

691
0

842
0 808 816

0 8470
696 46
o 44696 780

0
¢
r.

t44
0

H
,4

PJ

a)

F3

(I1

841
0

770
0
A 68C

688 0

695
0

3 699

678

760 752 687
o & 720

O *Q-685

708
7277Q684

77 727 t1o 70'

0 653
0

646
o 677

683 (647

693 658 0

0 0

692
O 0e%

681

16769
9A 609

175

6820
0

694
0

690
0

URANIUM RESOURCES INC.

BENAVIDES PROJECT
AREA C

BASELINE AND MONITOR WELL LOCATIONS

LEGEND

0 MONITOR WELL

o BASELINE WELl

I

L

CYI

o

I
aI

biM..AC YVVA -

SCALE; I"- 300
nce? iqAl

au-t-L--, 11 -1 mmm� � -,- .--. M - - -



GROUND WATER ANALYSIS REPORT SUMMARY And
BASELINE WATER QUALITY - In Situ Mining

Company: ijr nnin 1 nczr\11r:srr .nr

Mine Name: Benavides
Mine Area: C (revised)

Date Summarized: 12/28/81

4j

Eli

U
Cd
4il

d

'-4

A

E-4

4-i

Cd

d-i
co)
I B

"E" Sand

NON PRODUCTION PRODUCTION ZONE WELL I.0. BY AREA
ZONE MINE AREA" PRODUCTION AREA NON PROD ZONE

PROD.
PARAMETER UNIT Low Average High Low Average High Low Average High ZONE Mine Product.

I Calcium mg/I .22 f n 2 n 1 Rh.| h7
_ _ _ _ _i f)__ _ _ _ _ _ _ _ _ _ A__ _6 7 7

2 Magnesium mg/I 7 . 9 20 .6 3 2. 0 6 7 7

3 Sodium mg/I 3_ 393 466 520 678
4 Potassium mg/I 18 . 19. 3 2 4 . 0 6 80 ._I

5 Carbonate mg/I 0 1 5 V.,i ( ) 2
6 Bicarbonate mg/I 31 155 2 12
7 Sulfate mg/I 84 14 6. 8 18 4
8 Chloride mg/I 508 68 8 866 6

9 Fluoride mg/I .31 .3 6 .43 3
10 Nitrate - N mg/I < . 01 .7 6 5 . 2

11 Silica mg/I 10. 0 17. 8 22. 0

12 pH Std. unit 7. 89 8. 27 8. 99 .

13 TDS mg/I 1240 1517 17 30
14 Conductivity pmhos 2 110 2 7 2 8 300 20

15 Alkalinity Std. unit 3 3 129 174 4 .

16 Arsenic mg/I _< .001 .002 .012 __

17 Cadmium mg/I 0 01 . 0 01 .0 01_

18 Iron mg/I <. 02 .19 .51_
19 Lead mg/I . 007 J1J . n 1 s__
20 Manganese mg/I __ n 1c; n j 7

21 Mercury mg/I < .001 . 001 .001
22 Selenium mg/I <. 001 .0 0 2 .004 4 _____

23 Ammonia mg/I < _ n I n 4 n 4 9 ______

24 Uranium mg/I <. 0 01 .0 0 3 .0 0 6
25 Molybdenum mg/I < . 01 . 0 l . _

26 Radium 226 mg/I .6 2 .37 4.9 .9

* LIST THE IDENTIF ICATION NUMBERS OF WELLS USED TO OBTAIN THE LOW, AVERAGE AND HIGH VALUES. *-MONiTOR WELLS



GROUND WATER ANALYSIS REPORT SUMMARY And
BASELINE WATER QUALITY - In Situ Mining

Cornpanv: tI t fl 1 1Itfln IQj1 I IfLrI

Mine Name: Benavides
Mine Area: C (revised)
Date Summarized: 12/2 8/8 1

CJ

0
C-
r.

(3

Elia)

C"3
4-i4J
-.4

NON PRODUCTION PRODUCTION ZONE WELL lD. BY AREA'
ZONE'. MINE AREA" PRODUCTION AREA NON PROD. ZONE

PROD.
PARlAMETER UNIT Low Average High Low Average High Low Average High ZONE Mine Product.

I Calcium mg/I _____ ~ -2 .si1 i30 ..iv.o - m.n i _n 2rL..3 5±1- 6..a 6ThL r% L9
2 Magnesium mg/I 1.3 - n 4 n A 422-a 0 n - n h23.1 &R. 69L .I 6A&
3 Sodium mg/I 522 593 632 441 559 693 437 507 632 683 692 647
4 Potassium mg/I I____ n S. j i 122Q 11i.n 19.93J4 14.1 1 .. R29.- n 1l4 6 h' I
S Carbonate mg/I O O t) Q O L O O ;1 I 6 8 5 6 94_ 6 58
6 Bicarbonate mg/I 165 189 222 113 181 218 96 181 306 687 695 708
7 Sulfate mg/I I 1 1 A48 hl J.R7 41 R'i . 49 R'. 7Rfi 8AS h9R 219
8 Chloride mg/I __ 768 905 1003 570 814 1065 590 732 998 _699 720
9 Fluoride mg/I .28 3.0 .35 .33 .43 .50 .11 .37 .46 62 727
10 NiIrate N mg/I IL 4 4 5 n1 < ni 16 rn R0 < 01 -71O R4L 721M
II Silica mg/l I n -n 91 -n 14 -n 1 1 -nL 2L 9 .7 -22 hL - u.n .- n _ L42 7 12 :
12 pH Std. unit 7.72 8.04 8.34 7.84 8.10 8.41 7.68 8.07 8.48 843 740
1J TDS mg/I 1670 1962 2150 1250 1663 2174 1240 1521 1990 844 752
14 Conductivity pmhos _ 2R9Q 3372 .367L0 .2 5& .29- -J 9 -92$. 99 220 026a9.. -A 7n ... 3.
15 Alkalinity Std unit 135 155 182 92 149 179 105 149 251 770
16 Arsenic mg/I __ - DOC) .034 .068 00 I .008 02 < .001 008 73 88 ___

1 7 Cadmium mg/I 1Q nl nnl < nl_ AW1l Sf1110] l(nl IfL3 1 ___

18 Iron mg/l < .02 _ 1. 18 5.30 < .02 .08 .20 < .02 1.2 4.8 | 496
19 Lead mg/I < ___- n_2 r_ -_ n7?i <'.0z .m A.5. < 0.L. ns15 9 __ RnR
20 Manganese mg/I < < .01 .14 1 .470 < .02 .012 .06 < .01 .41 4.30 816
21 Mercury mg/I DnnL_ -_U C . 001 . 003Q .- f-U -&l1 C-0001 .non __ 696
22 Selenium mg/I .003 .005 .008 .001 .001 .025 <.001 .01 .042
23 Ammonia mg/I <.01 .03 .089 < .02 .03 .158 <.01 .02 .144
24 Uranium . mg/I nn ((-I .. nn1 1. nfnL UJ.R .R <1 .7 <i .J3 6
25 Molybdenum mg/I < .01 .01 .01 < 0 .1 0 .1 0 .1 < .01 .01 .02 |_.
26 Radium226 mg/I 1. 97 3.62 6.0 1.5 -13.38 95.1 6.5 15.17 132

* LIST THE IDENTIFICATION NUMBERS OF WELLS USED TO OBTAIN THE LOW. AVERAGE AND HIGH VALUES. "MONITOR WELLS

hi
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TEXAS WATER COMMISSION
Stephen F. Austin State Office Building

Austin, Texas

PRODUCTION AREA AUTHORIZATION
Mine: Benavides
Production Area: UR02312-011

This authorization supersedes
and replaces Production Area
Authorization No. UR02312-011
issued May 6, 1986

AUTHORIZATION to conduct underground
injection under provisions of
Permit No. UR02312

I. Name of Permittee:

A. Name Uranium Resources, Inc.

B. Address Suite 735, Promenade Bank Tower
1600 Promenade Center
Richardson, Texas 75080

II. Name of Mine: Benavides

III. Standard Provisions

A.
B.
C.
D.
E.
F.
G.

Restoration Table
Control Parameter Upper Limits Table
Designated Monitor Well Table
Permit Area Map
Mining and Restoration Schedule
Plan View of Mine Area
Baseline Water Quality Table

CONTINUED on Pages 2 through 10.

The permittee is authorized to conduct injection activity in
accordance with limitations, requirements, and other conditions set
forth herein. This Authorization is granted subject to the provisions
of Permit No. UR02312. This Authorization is valid until amended or
revoked by the Commission.

APPROVED, ISSUED AND EFFECTIVE this 11th ay of Atgust

AITESTB #
For the Comimissiion

TOwn-oO7Bc Attachment

C-13



Production Area Authorization Page 2
Permit No. UR02312-011
Uranium Resources, Inc.
Benavides Mine

IV. Special Provisions

A. This authorization regulates activities only in the area
presently known as URI Wellfield II (shown on the Mine
Area Map as PAA No. 1).

B. The monitor wells for this production area no longer
function in conjunction with the monitor wells of
Mobil's production area III contiguous to this area on
the northeast side.



Production Area Authorization Page 3
Permit No. UR02312-011
Uranium Resources, Inc.
Benavides Mine

ATTACHMENT A

RESTORATION TABLE

Parameter Unit Concentration

Calcium mg/i 7 5Magnesium mg/i 6.2Sodium mg/i 402Potass iurn mg/i 14Carbonate mg/i 2Bicarbonate mg/i 350Sulfate mg/i 300Chloride mg/i 5 17Fluoride mg/i .48Nitrate-N mg/i 2.87Silica ing/ 1 26pH Std. Unit 6.5-8.5
TDS mg/i 1211
Arsenic mg/i 00Cadmium mgi.0003
Iron mg/i 2.45Lead mg/i .023
Manganese mg/i .365Mercury mg/i .0003
Selenium mg/i .004Ammonia mg/i .03
Molybdenum mg/i .01Radium 226 pCi/l 83Uranium mg/i 2



Production Area Authorization
Permit No. UR02312-011
Uranium Resources, Inc.
Benavides Mine

ATTACHMENT B

CONTROL PARAMETER UPPER LIMITS TABLE

Page 4

CONTROL
PARAMETER PRODUCTION ZONE

Conductivity (umhos) 3,750.0
Uranium (mg/i) 5.314
Chloride (mg/i) 986.0

CONTROL
PARAMETER NON PRODUCTION ZONE

1st Overlying 2nd Overlying

Conductivity (umhos)
Uranium (mg/i)
Chloride (mg/i)

4,150
5.005
1,063

2,050
5.00.5

370



Production Area Authorization
Permit No. UR02312-011
Uranium Resources, Inc.
Benavides Mine

ATTACHMENT C

DESIGNATED MONITOR WELL TABLE

Page 5

Production Zone

181
3 2
47
163
164
.699

Non-Production Zone
First Overlying

51
52

Second-Overl~yingq

184
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Production Area Authorization Page 7
Permit No. UR02312-011
Uranium Resources, Inc.
Benavides Mine

Attachment E

Mining and Restoration Table

All production areas are currently undergoing restoration.

Area Restoration Schedule

PAA #1 May, 1985 - August, 1987
PAA #2 July, 1986 - July, 1988
PAA 13 Nov., 1985 - Oct., 1987
PAA #4 Plugged
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PRODUCTION AREA AUTHORIZATION

Mine: Benavides

PRODUCTION AREA: 02312- 031

TEXAS WATER COMMISSION
Stephen F. Austin State Office Building

Austin, Texas

AUTHORIZATION to Conduct Underground
Injection Under Provisions of
Permit No. 02312

I. Permittee:
A. Name Uranium Resources, Incorporated

Suite 735, Promenade Bank Tower
B. Address 1600 Promenade Center

Richardson, Texas 75080
II. Name of Mine

Benavides
III. Standard Provisions

A. Mine Plan Map
B. Mining and Restoration Schedule
C. Plan View of Mine Area D
D. Designated Monitor Well Table
E. Control Parameter Upper Limits Table
F. Restoration Table
G. Baseline Water Quality Table

IV. Special Provisions

Rule 156.27.02.003(b)(2) (demonstration of mechanical integrity by temperature
or noise log) is waived in accordance with rule 156.27.02.007(b). Mechanical
integrity for all injection wells shall be demonstrated by pressure testing ac-
cording to rule 156.27.02.003(b)(1).

The permittee is authorized to conduct injection activity in
accordance with limitations, requirements and other conditions
set forth herein. This Authorization is granted subject to the
provisions of Permit No. 02312 . This Authorization
is valid until amended or revoked by the Texas Water Commission.

APPROVED, ISSUED AND EFFECTIVE this 26th day of April , 1982

ATTEST: L For The Commission Attachment

v Attachmen

. .

3W Pt 87



WUFFER AREA

0D

X: C_
I-

-
C: S

MINE AREA

A

B
C

D
E

TOTAL

ACREAGE

9.17

7.06
2222

8.45
22.95

69.86

N
URANIUM RESOURCES INC

AVERAGE

AVERAGE

DEPTH - PRODUCTION ZONE, 230'

ELEVATION - PRODUCTION ZONE: 460 ms

BENAVIDES PROJECT

MINE PLAN

CONFIGURATION OF MINE AREAS

SCALE : I" a
I.,,



ATTACHMENT B

MINING AND RESTORATION SCHEDULE

Mine Area

A

B

C

D

E

Begin

March 198

March 19E

May 1981

March 19E

January 1

Production

Complete

30 December 1981

30 December 1981

June 1983

32 February 1984

983 December 1984

Restoration

Begin Complete

January 1982 June 1983

January 1982 June 1983

July 1983 November 1984

March 1984 August 1985

January 1985 January 1987

1,



i ':: - i vI

1001
0;

1002

0 1003
0

1000

0

1004

0
990

0944
0

95 997
0 0

699
0 958

0

934
0 998

0932
0

901
0

918
0

LEGEND

0 MONITOR WELL

o BASELINE WELL

URANIUM RESOURCES INC.

GENAVIDES PROJECT
AREA D

BASELINE AND MONITOR WELL LOCATIONS

SCALE: I -200
DEC 19of 1DALLAS. TEXASD A L S T E A S E 9



ATTACHMENT D

DESIGNATED MONITOR WELL TABLE

Production Zone

1000

1001

1002

1003

1004

First Overlying
Non-Production Zone

997

Second Overlying
Non-Production Zone

999

998



ATTACHMENT E

CONTROL PARAMETER UPPER LIMITS TABLE

Production First Overlying Second Overlying
Control Parameter Zone Non-Production Zone Non-Production Zone

Conductivity ('pmhos) 4,096 3,870 2,141

Chloride (mg/l) 1,060 1,055 443

Uranium (mg/l) 5.3 5.08 5.01

J



Parameter

Calcium

Magnesium

Sodium

Potassium

Carbonate

Bicarbonate

Sulfate

Chloride

Fluoride

Nitrate-N

Silica

J pH

TDS

Conductivity

Alkalinity

Arsenic

Cadmium

Iron

Lead

Manganese

Mercury

Selenium

Ammonia

Uranium

Molybdenum

ATTACHMENT F

RESTORATION TABLE

Unit

mg/il

mg/i

mg/il

mg/l

mg/i

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

Std. Unit

mg/l

,Pmhos

Std. Unit

mg/l

mg/l

mg/l

mg/l

mg/i

mg/l

mg/l

mg/i

mg/l

mg/l

Value

32

9.4

475

13.6

5

218

86

653

.55

2.25

21

8.6

1356

2269

184

.037

.01

. 1

.05

.01

.001

.025

.05

.12

.1



ATTACHMENT G
Comoanv: _ i lanItIL I 1 uesuurCeS ifnc .

Mine Nams: BenavidesGROUND WATER ANALYSIS REPORT SUMMARY And
BASELINE WATER QUALITY - In Situ Mining BASELINE WATER QUALITY TABLE Mine Area: D

Dmie Sumnmarized: 12/28/81
.

11D 2e and
NON PRODUCTION PRODUCTION ZONE WELL I.D. BY AREA'

ZONE" MINE AREA` PRODUCTION AREA NON PROO.ZONE
______PROD.

PARAMETER UNIT Low Average High Low Average HiAverage verage High ZONE Mine Produc

1 Calcium mg/36. 41.7 4 7.4 23.4 32.4 60.8 16.6 21.0 29.6 997 1000 901
2 Magnesium mg/I 2_ 21.6 22.3 22.9 4.8 9 .41 22.0 5.0 I 6.8 8.8 998 1001 918

3 Sodium mg/I cn ; h c79 441 - A 373 .;Ai_. 51L _______ 1 n 932
4 Potassium mg/I 15.5 18.9 22.3 9 .40: 12.8 .16.0 1.2.0[ 13.6 17.4 1003 934
5 Carbonate mg/I 0 0 0 0 5 11 0 2 9 1004 944

6 Bicarbonate rmg/l ! 95 142 188 c 8i188.8 219 183 1 218 239 954

7 Sulfate mg/I I 12?1 | 4 2 1 1 hl ' 85.6 1 2 3 49 79

8 Chloride j mg/I 790 !823 844 573 653 348 477 559 757 t 990
Fluoride mgI 0 . 2 8 ,0. 3 2  0.37 0.34 0.50, 0.56 0.422 0.55 0.64

_0 Nir.e .gI .. /

10 Nitrate. N mg/ 3.801 3.85 3.90 c0.10 2.25, 3.5 <0.10 1 1.51 3.80
111 Silica m g/I I o 2 ~ ~ 2I ~ ~ ~ 1 Z L . _ _ _ _ _ _ _ _ _ _ _1_ mgl17 9 1 R 9-1 9 < C4 | 1. 01 2 2. 27 20.7 2 4 .2_
12 pH Std. unit 8.2718.31 ! 8.34 8.17 8.601 8.81 8.25 r 8.42 8.57
13 TDS mg/I 16101 1704 j 1798 1208i 1356 1718 1076 T 1211 1498

14 Conductivity umhos 2. 28731 2985 3 3096 1297 226° 3277 1958) 2193 2766 6
15 Alkalinity Std. unit 78 116 154 fl6 163 190 . 150 | 184 197

16 Arsenic mg/I 0. 007 0. 009 0. 013 0 0 0 .0370. 0. 0010 . 003 0. 008 I

17 Cadmium mg/I <l_ <. 01 0.01 0.01 < 0 .011 0 . i 0.011 <0 .0 0.01 0 . 01

18 Iron mg/I 0._2_ 0_ 0_35 0,05 <0.O2 0.10 10 - 49 <0 _ ()2 | 0 _6 0_ 10
19 Lead mg/I 0.02 0.03 0.04 <0.02 0 0.02 0.02 <0.02 0.05 0.11 _

20 Manganese mg/I <0 .01 0.03 0 . 06 <0 .01 0.01 0.01<0.01 0 . 01 0.01
21 Mercury mg/I <0 . 001_0. 0 . 0011 0001<-0.00 I 0.001 0. 001<0. 001 O . 00 Q_001

22 Selenium mCA < 0.00 0 Q 00 0.001 <OOl 0. 007 0 .0310. 00 0.025 0.160
23 Ammonia mn/_ <0.02 0. 14 0.26 <0.02 0.04 0.086 6<0.02 0.05 0.137|
24 Uranium mg/I _ 0 . 0 1 0.05 0 . 08 < 0 . 0 1 0. n 4 2 0.08 |<0.01 0.12 0.3 _

25 Molybdenum mghI <0.1 0.1 0.1 < 0 . 11 0.1 0.1 <0 . 1 0.1 0.

26 Radium 226 mg/ 2.722 3.24 | 3.76 .83 14.27 |7.42 |4.1 ¢73.1 433 | _

* * LIST THE IDENTIFICATION NUMBERS OF WELLS USED TO OBTAIN THE LOW, AVERAGE AND HIGH VALUES. '4MONITOR WELLS
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PRODUCTION AREA AUTHORIZATION
Miqe: Benavides
Production Area: UR02312-041

TEXAS WATER COMMISSION
Stephen F. Austin State Office Building

Austin, Texas 0
AUTHORIZATION to Conduct Underground
Injection Under Provisions of
Permit No. UR02312

I. Name of Permittee:

A. Name Uranium Resources, Inc.

B. Address Suite 735, Pr-omenade Bank Tower
1600 Promenade Center
Richardson, Texas 75080

II. Name of Mine: Benavides

III. Standard Provisions

A. Mine Area Map
B. Plan View of Mine Area
C. Mining and Restoration Schedule
D. Designated Monitor Well Table
E. Baseline Water Quality Tables
F. Restoration Table
G. Control Parameter Upper Limits Table

CONTINUED on Pages 2 through 10.

The permittee is authorized to conduct injection activity in
accordance with limitations, requirements, and other conditions set
forth herein. This Autorization is granted subject to the provisions
of Permit No. UR02312. This Auathorization is v-alid until amended or
revoked by the Texas Water Commission.

APPROVED, ISSUED AND EFFECTIVE this 6th day of May 1986

ATTEST:_ ___ L___ _

For the Commissio

Attachment
C -15

TDWR -0076C



Permit No. UR02312-041 Page 2

Uranium Resources, Incorporated
Benavides Mine Site

IV. Special Provisions

A. This authorization regulates activities only in the area
known as URI Wellfield III (shown on the Mine Area Map as
PAA no. 4).

B. The monitor wells for this production area no longer
function in conjunction with the monitor wells of Mobil's
production area III contiguous to this area on the northeast
side.

C. This production area authorization regulates URI's Wellfield
III which was previously part of Production Area
Authorization No. 1. The Baseline Water Quality Tables
included as part of this Authorization (Attachment E) are
the same as those in PAA No. 1. The Control Parameter Upper
Limits Table (Attachment G) is modified slightly to reflect
current water conditions. The Restoration Table (Attachment
F) values have been amended from the ones in PAA No. 1 to
levels consistent with baseline and in accordance with
approved water quality standards.
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B

MOBIL
IN SITU

HOLI DAY
PROJECT

BENAVIDES LEACH
PROJECT

)I-k

0 0

C

I
co -j
CO qq
14i
�1:

Q

-- LEASE BOUNDARY (337 AC.1P

-- PERMIT AREA BOUNDARY (187.2 AC. -

MINE AREA (TOTAL)

BUFFER AREA
PRODUCTION FACILITIES

-- SURFACE LANDL OWNER BO(JNDARIEE

BOWNER IDENTIFICATIO leV
MAN MADE FEATURE 7

STREAM COURSE/ TAHMN

BENAVIDES PROJECT

PERMIT AREA MAP

SCALE It:3000'



Permit No. UR02312-041 Page 5
Uranium Resources, Incorporated
Renavides Mine Site

ATTACHMENT C

Mining and Restoration Table

Area Restoration Schedule

PAA #1 May, 1985 - July, 1986
PAA #2 July, 1986 - December, 1987
PAA #3 November, 1985 - December, 1986
PAA #4 January, 1984 - October, 1985



Permit No. UR02312-041
Uranium Resources, Incorporated
Benavides Mine Site

ATTACHMENT D

DESIGNATED MONITOR WELL TABLE

Page 6

PRODUCTION ZONE NON PRODUCTION ZONES

32
70
72

137
182
160
161
162

55
163

47

First Overlyi n
53
54

Second Overlying
183
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- , . »; C2At'. . ~ 7: 7' TA2L2 : -Sk "

TABLE 4
MKnt NJ-e: ENAVIDES

%`ineAreA: A 6 B Production Area IN,. 1

DaOt StimmarizeC: 1 NOVEMBER 79

rPRODUCTION ZONE �/JELL a.D. 8Y AREA
NON PRODUCTIOI

ZONE'

PRODUCTION ZCNE WE LL i.D. BY ARFEA -NO P;D ZN

MINE AREA * - PRODUCTION AREA NON I PROO. ZONE
PROD. 6 II C I *1.

PARAP1E T ERA UN IT Lo~'v I Avcr~i@' NHch Aveda Hiah Low Average ZONE Mine Proiovct.

I_________ __ ____ __ 46_ 18-13 22 42 9.7 20 51 U-Si1 IU-55 U-5

CL c Ja" .Wm mft _____6_ 15 84 2 8 2.6.. -. - 48 9.1 U-52 Iu-160 u-6

...L _____ __ -~L 556 568 1 n2 53660 454 U-53 IU-161 U-10

_______ mnn 20 1 4j 1_ 127 20 VU=54 U-162 JU-14
5 Carboni.,e ms/r ___ 3 16 0 2 7 0 2__ 7 ___U-163 'L-20

6 Gscalbo"a.e -- nmfl 12 166I - .187. 165 5 283 190 23 273 U-164 U-23

7 Sulfate mollI ~23 132 143 40 61.. 87 41 §9 95 ____U-175 U-28

Chlorie~ 7nI46 812 850 296 S1 789 288 670 1U-176 U-35
9Fluoriedt_______ 0.25 .30- 0.36 0.30 0.4p 0.89 .318 *45 .59 1U-177 UJ-47

10 Nitrate.P ____ 6.9 7.6 T7W 0.01 2.87 11 .02 .59 -4.2_ U-178 U-75
Ii S's1____ ___ 14 1610 26 -8 - InLU-179 U-79

12__ _ __a -U-15180i... E ... U-93
- - - - --- _

12 §rse in,* 0.004 21.78 2802.6. 6. 8.3 8.06 7.9 .83 8.61 U 2 1 U-6

13 Bariuunmt 533 55 61 _0.1 _0._1___ -05 -3 -44 U - U-161
40 Boron U mg/l 1 8 R9 I 206 0_10 1419_ 8.71 912 12 0 U - 5 U-162 ]4

74 TOS u _ mg/i 150 172 1850 10211 1620 0581 10 143 _U1 U- ___

28 Chrdomim mn- 2 3185 3320 2 191 3008 508 192 250 003 U -176U-35
23 _C pr__ _ _ __ _ _ . 6__.0_9 7. 6 7.9_ . 004 01 0 2033 .00 2_ _ 4.2_ . U0277

12 SIron 01~ . 1 14 .29 0104 2G 958 156 L. 111 1 U93

25 Csadutiv prnsw _ <2950 18 _13327 07 <59 2016-1(r 3040Qc 0154 1923 25016!

26 Mange Std. Unit <_ 105 |4 153 02 5 - 180 240 158 199 224 I _238 903

_7 _ _ _ _ _ _ _ _ _ __ ___ ___ _ I __ __ __ __ __ __ __U- 144

18 AMenrcury ___ _ _ <_ 0.004 .0081 .8002 001 | *004 .016 JQQ00 .003 .014 __ |U-155 |

19 Oium m/! ____ .06 0.10 j1 0.16 0.28 .5 .23I.44 I -U-

20 Ororon mi/l ___ .86 1 97 |1_Q.4 0.65 |0.89 1.12 .7 L.91 ^.2 - U

21 CNdicuk mg/I _I_ __ c.o00<..001i < .0001 <.0001 .0003 .0008 .0001 .01 .0003
22 eChrnisum mg/l .001 .002 .00.0 0002 .004 .008 .001 .003 .008 _17 _ _ _

23 1 Copprr g mr) .003 1 .006 .010 .02 0331 .003 .01 .0270

24 |Iron rrng'I ___ |<.01 |.11 |.29 0.4 .4 9.4 .06 L.55 .7 - -1

28 0 AimonI 9 .01 .0-01 0.02 0.04 .01 .03 .16
25 Lead mg=i: ____l___ - ' -_ - !-°4 <-ol -w00 1-o° -<07 1t

16 3ngans/ fi! ___<.001 !.009I .026 j .006 .238 .903- ! ___ -

3| Uwn irsl_ .003 U.00 5 .00 1 < .015 .049 .00108 _ |
_-___ __ 1a .0 n01 n.003 & .01 7

rD

Molybdenum I mIll U 1 .01 jl .SU . r L j<. uJ U1 I -

Vmnrtdum IM,!i _no I T I T T .04 _ _ lI ni I hi

I u . vw
I
-1
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Permit No. UR02312-041
Uranium Resources, Incorporated
Benavides Mine Site

ATTACHMENT F

Restoration Table

Page -9

Parameter
Unit Concentration

Calcium
Magnesiurn
Sodium
Potassium
Carbonate
Bicarbonate
Sul fate
Chloride
Nitrate
Fluoride
S il1i ca
TDS
p H
Arsenic
Cadmium
I r on
Lead
Manganese
Mercury
Molybdenum
Sel en iurn
Urani um
Radium 226
Ammoni a

I,mg/i
mg/i
mg/i
mg/i
mg/i
mg/I
mg/ I
mg/i
mg/l
mg/i
mg/i
mg/i
Std.
mg/i
mg/i
mg/i
mg/ I
mg/i
mg/i
mg/i
mg/i
mg/i
pCi/i
mg/i

I4

4

U n ft

50
1 5

410
14
2

400
25 0
5 17
2. 87

. 48
26

121 1
6 .5 - 8. 5

004
0. 1
2 .4 5
.023
.36 5
.000 3
.01
.004
2. 0
83
.03

9

4



Permit No. UR02312-041 Page 10
Uranium ResourcTe-sflIncorporated
Benavides Mine Site

ATTACHMENT G

Control Parameter Upper Limits Table

Control Parameter Production Zone Ist Oerlyinq 2ndOverlyi n2

Uranium (mg/1) 6.6 5.005 5.005
Chloride (mg/i 1045 1063 370
Conductivity (umhos) 407.5 4,150 2050



§ 141.6

breakdown of the public water system
or a portion thereof, or

(b) Except for intake structures. Is
within the floodplain of a 100-year
flood or is lower than any recorded
high tide where appropriate records
exist. The U.S. Environmental Protec-
tion Agency will not seek to override
land use decisions affecting public
water systems siting which are made
at the State or local government
levels.

i 141.6 Effective dates.
(a) Except as provided in paragraphs

(b) through (g) of this section, the reg-
ulations set forth in this part shall
take effect on June 24, 1977.

(b) The regulations for total trihalo-
methanes set forth In I 141.12(c) shall
take effect 2 years after the date of
promulgation of these regulations for
community water systems serving
75.000 or more individuals, and 4 years
after the date of promulgation for
communities serving 10,000 to 74,999
individuals.

(c) The regulations set forth in
if 141.11 (a). (d) and (e); 141.14(a)(1);
141.14(b) 1 }(i): 141.14(b)(2)(i),
141.14(d); 141.21 (a), (c) and (1); 141.22
(a) and (e); 141.23 (a)(3) and (a)(4);
141.23(f); 141.24(a)(3); 141.24 (e) and
(f): 141.25(e); 141.27(a); 141.28 (a) and
(b); 141.31 (a), (d) and (e); 141.32(b)(3);
and 141.32(d) shall take effect immedi-
ately upon promulgation.

(d) The regulations set forth in
5141.41 shall take effect 18 months
from the date of promulgation. Suppli-
ers must complete the first round of
sampling and reporting within 12
months following the effective date.

(e) The regulations set forth in
5 141.42 shall take effect 18 months
from the date of promulgation. All re-
quirements in 5 141.42 must be com-
pleted within 12 months following the
effective date.

(f) The regulations set forth in
5141.11(c) and § 141.23(g) are effective
May 2, 1986. Section 141.23(g)(4) is ef-
fective October 2, 1987.

(g) The regulations contained in
5 141.6. paragraph (c) of the table in
141.12, and 141.62(bXl) are effective
July 1, 1991. The regulations con-
tained in if 141.11(b), 141.23, 141.24,
142.57(b), 143.4(bA12) and (b)(13). are

40 CFR Ch. I (7-1-92 Edition)

effective July 30, 1992. The regula-
tions contained in the revisions to
55 141.32(e) (16), (25) through (27) and
(46); 141.61(c)(16); and 141.62(bX3) are
effective January 1, 1993. The effec-
tive date of regulations contained In
I 14L61(c) (2), (3). and (4) is post-
poned.
(44 FR 68641, Nov. 29, 19T9, as amended at
45 FR 57342, Aug. 27. 1980; 47 FR 10998,
Mar. 12, 1982; 51 FR 11410, Apr. 2. 1988; 56
FR 30274, July 1, 1991; 57 PR 22178, May
27, 19921

Subpart B-Maximum Contaminant
Levels

§ 141.11 Maxinum contaminant levels for
Inorganic chemicals.

(a) The MCL for nitrate is applicable
to both community water systems and
non-community water systems except
as provided by in paragraph (d) of this
section. The levels for the other Inor-
ganic chemicals apply only to commu-
nity water systems. Compliance with
MCLs for inorganic chemicals is calcu-
lated pursuant to § 141.23.

(b) The following maximum con-
taminant levels for cadmium. chromi-
um, mercury, nitrate, and selenium
shall remain effective until July 30,
1992, The following maximum con-
taminant level for lead shall remain
effective until December 7, 1992.

Environmental Protection Agency

(1) Such (vater will not be available
to children under 6 months of age; and

(2) There will be continuous posting
of the fact that nitrate levels exceed
10 mg/I and the potential health ef-
fects of exposure; and

(3) Local and 8tate public health au-
thorities will be notified annually of
nitrate levels that exceed 10 mg/l; and

(4) No adverse health effects shall
result.

(40 PR 69570, Dec. 24, 1975, as amended at
45 FR 57342, Aug. 27, 1980; 47 FR 10998,
Mar. 12,1982. 51 PR 11410, Apr. 2, 1986: S6
FR 8578, Jan. 30, 1991; 56 FR 26148, June 7,
1991; 56 PR 30274, July 1. 19911

EmW rcvz DAuo No=a 1: At o FPR 3578,
Jan. 30. 1991, 1 141;11 was amended by revis-
ing the introductory text of paragraph (b),
and by removng the entry for 'silver" from
the table in paragraph (b), effective July 30.
1992. At 56 FR 30274, July 1, 1991, 5 141.11
was amended by further revising the Intro-
ductory text of paragraph (b), effective July
30, 1992. For the convenience of the user,
the revised text as of July SO, 1992, reads as
follows:

1141.11 Maximum contaminant levels for ienr-
ganic levels.

* * * S S

§ 141.12

E(b The foilowing are the maximum con-
taminant levels for Inorganic chemicals
other than fluoride:

* i * * *

§ 141.12 Maximum contaminant levels for
organic chemicals

The following are the maximum con-
taminant levels for organic chemicals.
The maximum contaminant levels for
organic chemicals in paragraph (a) of
this section apply to all community
water systems. Compliance with the
maximum contaminant level in para-
graph (a) of this section is calculated
pursuant to 6 141.24. The maximum
contaminant level for total trihalo-
methanes in paragraph (c) of this sec-
tion applies only to community water
systems which serve a population of
10,000 or more individuals and which
add a disinfectant (oxidant) to the
water in any part of the drinking
water treatment process. Compliance
with the maximum contaminant level
for total trihalomethanes is calculated
pursuant to 5 141.30.

rnWgrarns
per Kar

is) Chlnabbes hywcaibons: Endln
(1.5S.4.0,104wmarh~orob.7-epocy-l,4,
4a5.8.7A,61-ctho1.4rd, endor8 .
ditthao naplhae............._............ 0.0002

Ib) (Reserved) ......... ........................................
(c) Total tblh&Wmsa (the sum of the

comncerations of bornodctororrww,
dltWromotronsWW, tribrornoralheno
(bromotnn) and OlcmmesUmn (Edoro.
o 0 . .m-.. . .... ...................... 0.10

Conterinant ndrmAma
pter ter

Arenic .. - ............... 0.05
sadurn......................... ........................ I ... ........11,
Gedmium ......... ........................ 0.010
ChfnI n ................................................ 0.05
Lead........................................... ........... 0.05
Mercury .. ..... _ . ... 0.002
wtos (AS N).......................-..................... ... 10
setanium ..... . _ 0.01

(c) The maximum contaminant level
for fluoride is 4.0 mg/I. See 40 CFR
143.3, which establishes a secondary
maximum contaminant level at 2.0
mg/L

Id) At the discretion of the State, ni-
trate levels not to exceed 20 mg/l may
be allowed in a non-community water
system if the supplier of water demon-
strates to the satisfaction of the State
that:

98

(b) The Maximum contaminant lees for
cadmium, chromium, mercury, nitrate and
selenium shall remain effective until July
30, 1992; the maximum contaminant level
for lead shall remain effective until Decem-
ber 7, 1992; the maximum contaminant level
for barium shall remain effective until Jan-
uary 1, 1993.

S . * .. *

(56 FR 10274, July 1. 19911
Ercuvg DAsy NoTz 2: At 56 FR 28548,

June 7, 1991. 1141.11 was amended by revis-
ing the introductory text of paragraph (b),
effective November 6. 1991. At 55 FR 32113,
July 15, 1991, 1141.11 was further amended
by revising the second sentence of the Intro-
ductory text and the effective date was cor-
rected to December 7, 1992. For the conven-
ience of the user, the superseded text Is set
forth below.

6 141.11 M3iaimum contaminant levels for lnor-
anke levels

55 PFR 3578, Jan. 30, 1991]
AVrrvx DATS NoMs: At 58 FR 3678, Jan.

30, 1991, £ 141.12 was revied, effective July
30, 1992. For the convenience of the user,
the superseded text follows:

6 141.12 Maximum contaminant levels forrgan.
IC chemicals

The following are the maximumr contaml-
nant levels for organic chemicals. The maxi-
mum contaminant levels for organic chemi-
cab in Paragraphs (a) and (b) of this section
apply to all community water systems. Com-
pliance with the maximum contaminant
levels In paragraphs (a) and (b) of this sec-
tion. in calculated pursuant to 5 141.24. The
maximum comtaMInalt level for total triha-
lomethanes in paragraph (ce) of this section

CDl
rt

p a C
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l

§ 141.13

applies only to community water systems
which serve a population of 10Q00 or more
individuals and which add a dixifectant
(oxidant) to the water in any part of the
drinking water treatment process. Compli-
ance with the maximum contaminant level
for total trlhalomethanes is calculated pur-
suant to 1 141.30.

Level,

pe lit Ms

40 CFR Ch.'I (7-1.92 Edition)

ErcrzCTv DATE NoTz: At 54 FR 27027,
June 29, 1988, § 141.13 was amended, adding
introductory text, errective December 31,
1990. This section already contains an intro-
ductory text. EPA will pUblish a document
at a later date clarifying the status of the
current introductory text. For the conven-
ience of the user, the added material fol-
lows.

I 141.13 -Maximum tontaminant levels for tur-
bidity.

The requirements in this section apply to
unfiltered systems until December 30, 1991,
unless the State has determined prior to
that date, in writing pursuant to
I 1412(b)(7XC)(Ui). that filtration is re-
quired. The requirements in this section
apply to filtered systems until June 29.
1993. The requirements In this section apply
to unfiltered systems that the State has de-
termined, in writing pursuant to
I 1412(b)(7)(0Ci), must Install filtration,
until June 29, 1993, or until filtration Is In-
stalled, whicheVer is later.

Environmental Protection Agency

intake using the 168 hour data listed
in "Maximum Permissible Body Bur-
dens and MaxiAmum Pev-mistble Con-
centration of Radionuclides in Air or
Water for Occupational Ezposure, "
NBS Handbook 69 as amended August
1963, U.S. Department of Commerce.
If two or more radionuclides are
present, the sum of their annual dose
equivalent to the total body or to any
organ shall not exceed 4 millirem/
year.

TABLE A-AVERAGE ANNUAL CONCENTRATIONS
ASSUMED TO PRODUCE A TOTAL BODY OR
ORGAN DOSE OF 4 MREM/YR

Raionuctlde Ct organ t

Tint . .... Total body..... ................ ,000
Stro tlm-fso, ...... ....... now m m ....... , a

I

(a) chionniated hydlrOcarbvn5:
Endrin (1,2,3,4,.1, 10-hexachloro,6, 7-

epoxy-1,4 4e,5,6,7,8,810crtahyro-1.
4
-

enti. endo o.6. dmeten0 naphthstenel.,.
Undane (I,2,3,4,6,8-htxahliorroycio-

hexane, gamma Isomer) ...............................
Methoxychlor (1,1,1-TrIchllor-2, 2-t. l-

mtlthoxyphenryl) ethanel . ...............
Toxepchene (C,.H,,CI.-TechnIcI chlormnated

campheare, 87-49 percent chfortne)............
(by Chlorophenoxys

2,-0 (2,4-Clchloronphnoxycyetic acid).
2,4.5-TP Silvex (2.4.5-Trchlorophefnoxyprno

pionic acd).................................................
(c) Total trihalometheneA (the sum of the con-

cantratlons of bromodiclloromethano, dubin-
mochloromttwnsne. tbiromomathane (bromo-
form) and trichlonomellrane chlorotorm))..........

§ 141.21

TOTAL COLIFORM MONITORING FREQUENCY
FOR COMMUNITY WATER SYSTEMS-Continued

winimum
number

Population evNedsamples

prr'month

21,501 to 25,000 . . . 26
25.001 to 33,000 . . .30
33,001 to 41,000 .... 40
41.001 to 50,000 .......... . ., so
60,001 to . .9..000 . . . so
65,001 to 70.000 . . .70
70.001 to 83,000 .. . . ............. , s
83.001 to K6,000 . ............ ,. ... ,.. s0
50.001 to 130,000 .... _00
130,001 to 220,000.. .. ............ 120
220.001 to 320,000 . ............,,.. 150
320.001 to 450,000 .... 180
460.001 to 500,000 , ....... 210
600,001 to 780,oo.0 . ............,., . 240
760.001 to 970,000 . . . 270
970.001 to 1.0,000 . . . 300
1,230,001 to 1.520,00.. . 330
1,620.001 to 1,850000 . . . 380
1,850,001 to 2,270,000 .............. 0. .. _ . Soo
Z270,001 to 3,020,00 0 .. . .......... 420
3,020,001 to 390.0009. . . 450
3,S960.001 or more ......... .. 4_0

0.0002

0.004

0.1

0,005

0.1

0.01

.1

a , * * a

0.10

(40 FR 59570, Dec. 24, 1975, as amended at
44 FR 68641, Nov. 29. 1979; 56 FR 30274,
July 1, 19011

5 141.13 Maximum contaminant levels for
turbidity.

The maximum contaminant levels
for turbidity are applicable to both
community water systems and non-
community water systems using sur-
face water sources in whole or in part.
The maximum contaminant levels for
turbidity in drinking water. measured
at a representative entry point(s) to
the distribution system, are:

(a) One turbidity unit (TU), as deter-
mined by a monthly average pursuant
to * 141.22, except that five or fewer
turbidity units may be allowed if the
supplier of water can demonstrate to
the State that the higher turbidity
does not do any of the following:.

(1) Interfere with disinfection;
(2) Prevent maintenance of an effec-

tive disinfectant agent throughout the
distribution system or

(3) Interfere with microbiological de-
terminations.

(b) Five turbidity units based on an
average for two consecutive days pur-
suant to j 141.22.
(40 PR 59570, Dec. 24, 19765

* 141.16 Maximum contaminant levels for
radium-226, radium-228, and gross
alpha particle radioactivity In commu-
nity water systems.

The following are the maximum con-
taminant levels for radium-226,
radium-228, and gross alpha particle
radioactivity:

(a) Combined radlum-226 and
radium-228-5 pCi/l.

(b) Gross alpha particle activity (in-
cluding radium-226 but excluding
radon and uranium)-15 pCi/i.

(41 FR 28404, July 9, 1976]

§ 141.16 Maximum contaminant levels for
beta particle and photon radioactivity
from man.made radlonuclides in com-
munity water systems

(a) The average annual concentra-
tion of beta particle and photon radio-
activity from man-made radionuclides
in drinking water shall not produce an
annual dose equivalent to the total
body or any internal organ greater
than 4 millirem/year.

(b) Except for the radionuclides
listed in Table A, the concentration of
man-made radionuclides causing 4
mrem total body or organ dose equiva-
lents shall be calculated on the basis
of a 2 liter per day drinking water

98

141 FR 28404, July 9. 19761

Subpart C-Monlforlng and
Analytical Requirements

I 141.21 Coliform sampling.
(a) Routine monitoring. (1) Public

water systems must collect total col-
form samples at sites which are repre-
sentative of water throughout the dis-
tribution system according to a writ-
ten sample siting plan. These plans are
subject to State review and revision.

(2) The monitoring frequency for
total coliforms for community water
systems is based on the population
served by the system, as follows:

TOTAL COLFORM MONITORING FREQUENCY
FOR COMMUNITY WATER SYSTEMS

* Includes public water ysems which have at least 1s
arvIce caonnections; but eve Iewer than 26 persons.

If a community water system serving
25 to 1.000 persons has no history of
total coliform contamination in its
current configuration and a sanitary
survey conducted in the past five years
shows. that the system is supplied
solely by a protected groundwater
source and is free of sanitary defects,
the State may reduce the monitoring
frequency specified above, except that
in no case may the State reduce the
monitoring frequency to less than one
sample per quarter. The State must
approve the reduced monitoring fre-
quency In writing.

(3) The monitoring frequency for
total coliforms for non-commnunity
water systems is as follows:

(i0 A non-community water system
using only ground water (except
ground water under the direct influ-
ence of surface water, as defined in
§ 141.2) and serving 1,000 persons or
fewer must monitor each calendar
quarter that the system provides
water to the public, except that the
State may reduce this monitoring fre-
quency, in writing, if a sanitary survey
shows that the system is free of sani-
tary defects. Beginning June 29, 1994,

Minimum
number

Populalion served mp

par
month

I

4

25 to 1 .000. ......... .,.
1,001 to 2.600 .............................................................
2,501 to 3,300................. ....................... ..........
3,301 10 4,100.............................................................
4,101 to 4.900..,.......................................................
4,901 to 5,.00 ........... ,._.
5.601 to 6t70.............................................................
6,701 to 7.60..................0...........................................
7,601 to 6.600 .. ....... .
8,501 to ...00 .. ... ....... .
1Z.901 tO 17,200....................................................
17,201 to 21.500 ........... . _

2
3
4

7
at

10
15

20
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days of the ds )f receipt of pro-
posed administrm. e compliance order
noticed under § 142.204.

(c) For purposes of this subsection
receipt occurs at the time of personal
service or three days after the date of
mailing or other means of substituted
service. except that if receipt Is provid-
ed by certified mail, return receipt re-
quested, notice occurs when the return
receipt is signed. For the purpose of
computation of time, the day of the
mailing, Saturdays, Sundays, and fed-
eral holidays are excluded.

§ 142.206 Conduct of public hearings.

(a) The purpose of the public hear-
ing shall be to determine whether a
proposed administrative order:

(1) Has correctly stated the extent
and nature of a party's violation of
any regulation, schedule, or other re-
quirement of the SDWA referenced in
§ 142.202(b) and

(2) Has provided, where appropriate,
a reasonable time for the party to
comply with applicable requirements
of the SDWA and its implementing
regulations.

(b) Prior to convening a public hear-
ing under this subsection, the Admin-
istrator shall appoint a Hearing Offt-
cer. The Hearing Officer shall preside
over any public hearing convened
under this section. The Hearing Offi-
cer shall determine the form and pro-
cedures of the public hearing, and
shall maintain complete and accurate
record of the proceedings In written or
other permanent form. The Hearing
Officer shall provide the Administra-
tor with the record of any public hear-
ing conducted under this subsection.

(c) The party, any member of the
public, or the State may present infor-
mation to the Hearing Officer at the
public hearing (or to the Administra-
tor in writing before the date set for
the public hearing) relevant to wheth-
er:

(1) The party has violated the appli-
cable regulation, schedule, or other re-
quirement referenced in the proposed
administrative compliance order;

(2) The party has violated any other
applicable regulation, schedule, or
other requirement of the SDWA refer-
enced in § 142.202(b); and

(3) The proposed order, where a
propriate, provides a reasonable tit
for the party to comply' with apPlI
ble requirements of the SDWA and.1
implementing regulations.

.5 Compliance with secondary maxi-
u m~ contanigiant level and public noti-

., ieation for fluoride.
4&mtloislr: 42 U.S.C. 300f et seq.

6uacs:: 44 FR 42198, July 19, 1979, unless
gVberwise noted.§142.207 Issuance, amendment or wi

drawal of administrative complia
order.

(a) Based on the administrat
record, the Administrator shall efit
issue the order as proposed, amend
proposed order or withdraw the pl
posed order.

(b) Any order issued shall ream
the party to comply with any app
ble regulation, schedule, or other
quirement of the SDWA reference.
§ 142.202(b) and may establish a t
or date for compliance which the
innistrator determines is reasona

based on the administrative record.
(c) The Administrator shall det

mine within a reasonable time whet
er to issue, amend or wlthdrawn
proposed order and shall prompt
notify in writing the party, all memag
bers of the public participating undeg
§ 142.2.06(c) and the State, In the ca~e
of a State with primary enforcem
authority over public water systena
pursuant' *to section .1413(a) of t-s
SDWA, or in the case of a 8tate pat
ticipating under I 142;206(c).

§ 142.208 Administrative assessment ob,
civil penalty for. violation of adminl
trative compliance order.

In the event the Administrator
cides to seek a penalty under the
thority provided in sect
1414(g)(3)(B) of the SDWA 42 U.c
300g-3(g)(3)(B), for violation of,
failure or refusal to comply with,
order, the procedures provided in
CFR part 22 shall govern the asses%
ment of such a penalty.

PART 143-NATIONAL SECONDARY
DRINKING WATER REGULATIONS

Sec.'
143.1 Purpose.
143.2 Definitions.
143.3 Secondary maximum contaminant

143.4 Monitoring.

Ou1 Purpose.
I is part establishes National See-
Sdr Drinking Water Regulations
Msuant to section 1412 of the Safe

Water Act, as amended (42
$. 300g-1). These regulations con-

contaminants in drinking water
, primarily affect the aesthetic
ol~tes relating to the public accept-

. of drinking water. At consider-
higher concentrations of these

taminin~lt5, health implications
also exist as well as aesthetic deg-

brationh The regulations are not Fed-
illy enforceable but are intended as
gdelines for the States.

Mu3.2 Definitions.
G, Act means the Safe Drinking
Wter Act as amended (42 U.S.C. 3001

ib) Contttmilant means any physi-
, chemical, biological, or radiologi-

e!aubstance or matter in water.
: %XPublic ater system means a
tem Ifor the provision to the public
ipiped water for human consump-

tin, if such a system has at least fif-
teen service connections or regularly
8rves an average of at least twenty-
ffew individuals daily at least 60 days
'out of the year. Such term includes (1)
.,P~collection, treatment, storage, and
distribution facilities under control of
tCAe operator of such system and used
ViWearily in connection with such
asistem, and (2) any collection or pre-
treatment storage facilities not under
such control which are used primarily
1w connection with such system. A
public water system is either a "com-
muunity water system" or a "non-com-
munity water system."

(-cd) State means the agency of the
State or Tribal government which has
jurisdiction over public water systems.
During any period when a State does
not have responsibility pursuant to
section 1443 of the Act, the term
MState" means the Regional AdmXinis-

trator, U.s. Environmental P'-ntection
Agency.

(e). Supplier of water x. is any
Derson who owns or operates a public
water system.

(f) Secondary mnaZimum contami-
nant levels means SMCLs which apply
to public water systems and which, in
the Judgement of the Administrator.
are requisite to protect the public wel-
fare. The SMCL means the maximum
permissible level of a contaminant in
water which is delivered to the free
flowing outlet of the ultimate user of
public water system. Contamimants
added to the water under circum-
stances controlled by the user, except
those resulting from corrosion of
piping and plumbing caused by water
quality, are excluded from this defini-
tion.
E44 FR 42198. July 19, 1979, as amended at
53 PR 37412, Sept. 26, 1988)

§ 143.3 Secondary maximum contaminant
levels.

The secondary maximum contami-
nant levels for public water systems
are as follows:

Contaminant Level

Alnum..........,,,,,... . 0.00 to 0.2 mg/l.
Chlorides.........................250 mg/I.
Cotor ..... 15 color units.
Copp.' .... ,.,, . 1.0 mg/i.
Cornosivity ................ ,. Nown tOrroGve.

Fluorde...................... 2.0 mg/I.
Foaming agents.0.5 mg/I.
Iron , ... , . 0.3 mg/I.

M.0....... .................... ; .06 m g/i.
Odor ........ ......................... 3 threshold odor number.pH . ........... I .5-8,..

.li ..r . . 0.1 mg/I.

Sve.......,...........,...........,..........1m/..
Sulfate . .................... 250 mg/I.
Total dissolved solids (TOS) 500 mg/I.
Zinc. . 5 mg/i.

These levels represent reasonable
goals for drinking water quality. The
States may establish higher or lower
levels which may be appropriate de-
pendent upon local conditions such as
unavailability of alternate source

waters or other compelling factors,
provided that public health and wel-
fare are not adversely affected.
t44 PR 42198, July 19, 1979, as amended at
51 PR 11412, Apr. 2, 1986; 56 FR 3597, Jan.
30, 1991)

r13
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EmCCTIVE DATS At I
30, 1991, i 143.3 was amen
the table, effective July 3(
convenience of the user, the
follows:

§ 143.3 Secondary maximum c

*

Contaminant

Chlonde ................................. 250
C olor. .......................... 15.......... c
Copper ......... , . ...... I rn
Corrovvity ..... Non
FluorIde .......................................... 2.0
Foaming agents .............................. 0 5
Irg n ................................................ 3 i
Manganese ...................... 0.05
Odor .. . ......... . . . . 3 thi
p H ................................................... 6 .65
Sulfate . 250
Total dissolved solids (TDS) . , 500
Zi.. 5 mi

§ 143.4 Monitoring.
(a) It Is reconmuended

rameters in these regulh
be monitored at interval:
quent than the monitoril
for inorganic chemical t
listed in the National Inti
Drinking Water Regulati
cable to community wa
More frequent monitori
appropriate for specific
such as PH, color, odor or
certain circumstances as
the State.

(b) Analyses conducted
compliance with § 143.3
made in accordance with I
methods:

(1) Chloride-Pc
Method, "Standard Mett
Examination of W
Wastewater," 14th Edition

(2) Color-Platinum-Cot
"Methods for Chemical
Water and Wastes," p.
Office of Technology Traw
ington, DC, 20460, 1974, c
Methods for the Exar
Water and Wastewater," I
pp. 160-162, 14th Edition, x

(3) Cooper-Atomic
Method, "Methods for Chi
ysis of Water and Waste

56 FR 3597, Jan. 109, EPA, Office of Technology Transk
ded by revising fer, Washington, DC 20460, 1974, or
0, 1s92. For the "Standard Methods for the Examina-

p te tion of Water and Wastewater," 13th
Edition, pp. 210-215, 14th Edition, pp.

ontaminant levels. 144-147; or Inductively Coupled
Plasma Method, "Inductively Coupled,
Plasma-Atomic Emission Spectromet-
ric Method for Trace Element Analy4

Level sis of Water and Wastes-Method
200.7," available from EPA Environ-

nmg/. mental Monitoring and Support Labo..
color units ratory, Cincinnati, Ohio 45268.
corrosgive. (4) Foaming Agents-Methylene
mg/I. Blue Method, "Methods for Chemical
Mg/I. Analysis of Water and Wastes," pp.
mg/I. 157-158, EPA, Office of Technology
reshold odor number. Transfer, Washington, DC, '20460;,
8.5. 1974, or "Standard Methods for the
mg/I. Examination of Water and
;/I Wastewater," 13th Edition, pp. 339-.

342, 14th Edition, p. 600.
(5) Iron-Atomic Absorption

Method, "Methods for Chemical Anal
* * ysis of Water and Wastes," pp. 110-

111, EPA, Office of Technology Trans-
fer, Washington, DC 20460, 1974, or

that the pa- "Standard Methods for the Examina-
ttions should tion of Water and Wastewater," 13th
s no less fre- Edition, pp. 210-215, 14th Edition, pp.
ig performed 144-147; or Inductively Coupled
contaminants Plasma Method, "Inductively Coupled
Irim Primary Plasma-Atomic Emission Speotromet-'
ons as appli ric Method for Trace Element Analy-
ter systems. sis of Water and Wastes-Methodt
ag would be 200.7," available from EPA Environ.

parameters mental Monitoring and Support Labo-i
others under ratory, Cincinnati, Ohio 45268.
directed by (6) Manganese-Atomic Absorption

Method, "Methods for Chemical Anal-i
to determine ysis of Water and Wastes," pp. 116-

should be 117, EPA, Office of Technology Trans,
,he following fer, Washington, DC 20460, 1974, or

"Standard Methods for the Examina-.
itentiometric tion of Water and Wastewater," 13th
iods for the Edition, pp. 210-215, 14th Edition, ppe
'ater and 144-147: or Inductively Coupled
I, p. 306. Plasma Method, "Inductively Coupled
)alt Method, Plasma-Atomic Emission Spectromet-
Analysis of ric Method for Trace Element Analy-
36-38, EPA, sis of Water and Wastes-Method
nsfer, Wash- 200.7" available from EPA Environ.
ir "Standard mental Monitoring and Support Labo-
nination of ratory, Cincinnati, Ohio 45268.
.3th Edition, (7) Odor-Consistent Series Method,
p. 64-66. "Methods for Chemical Analysis of
Absorption Water and Wastes," pp. 287-294, EPA;

eemical Anal- Office of Technology Transfer, Wash-
s," pp. 108- ington, DC, 20460, 1974, or "Standard

lethods for the Examination of
Water and Wastewater," 13th Edition,
pp. 248-254, 14th Edition, p. 75-82.

(8) pH-Glass Electrode Method,
"Methods for Chemical Analysis of
Water and Wastes," pp. 239-240, EPA,
Office of Technology Transfer, Wash-
ington, DC, 20460, 1974, or "Standard
Methods for the Examination of
Water and Wastewater," 13th Edition,
pp. 276-281, 14th Edition; pp. 460-465.

(9) Sulfate-Turbidimetric Method,
"Methods for Chemical Analysis of
Water and Wastes," pp. 277-278, EPA,
Office of Technology Transfer, Wash-
ington, DC, 20460, 1974, or "Standard
Methods for the Examination of
Water and Wastewater," 13th Edition,
pp. 334-335, 14th Edition, p. 496-498.

(10) Total Dissolved Solids-Total
Residue Methods, "Methods for
Chemical Analysis of Water and
Wastes," pp. 270-271, EPA, Office of
Technology Transfer, Washington,
DC, 20460, 1974, or "Standard Meth-

i/t for the Examination of Water and
Wastewater," 13th Edition, pp. 288-
290, 14th Edition, p. 91-92.

(11) Zinc-Atomic Absorption
Method, "Methods for Chemical Anal-
ysis of Water and Wastes," pp. 155-
156, EPA, Office of Technology Trans-
fer, Washington, DC 20460, 1974, or
"Standard Methods for the Examina-
tion of Water and Wastewater," 13th
Edition, pp. 210-215, 14th Edition, pp.
144-147; or Inductively Coupled
Plasma Method, "Inductively Coupled
Plasma-Atomic Emission Spectromet-
ric Method for Trace Element Analy-
sis of Water and Wastes-Method
200.7," available from EPA Environ-
mental Monitoring and Support Labo-
ratory, Cincinnati, Ohio 45268.

(12) Aluminum-Method 1 202.1
Atomic Absorption Technique-Direct

" "Methods of Chemical Analysis of Water
and Wastes." EPA, Environmental Monitor-
ing and Systems Laboratory, Cincinnati, OH
45268, EPA 600/4-79-020, March, 1983.
Available from ORD Publication, CERI,
EPA, Cincinnati, OH 45268.

Aspiration; or Method 2 3C .r Meth-
od 1 1-3051-85, or Method l 2wU.Z Atomic
Absorption-Graphite Furnace Tech-
nique: or Method2 304; or Method '
200.7 Inductively-Coupled Plasma
Technique; or Method 6 200.8 Inductive-
ly Coupled Plasma-Mass Spectrometry
or Method 200.9 Platform Technique;
or Method 3120B Inductively-Coupled
Plasma Technique.

(13) Silver-Method ' 272.1 Atomic
Absorption Technique-Direct Aspira-
tion: or Method 2 324A; or Method S I-
3720-85; or Method ' 272.2 Atomic Ab-
sorption-Graphite Furnace Technique;
or Method 2 304; or Method 4 200.7 In-
ductively-Coupled Plasma-Technique;
or Method 5 200.8 Inductively-Coupled
Plasma-Mass Spectrometry; or
Method 6 200.9 Platform Technique;
or Method 7 3120B Inductively-Cou-
pled Plasma-Technique.

" 'Standard Methods for the Examination
of Water and Wastewater," 16th Ed.. Amern-
can Public Health Association. American
Waterworks Association, Water Pollution
Control Federation, 1985.

3 'Methods for the Determination of Inor-
ganic Substances in Water and Fluvial Sedi-
ments," Techniques of Water-Resources In-
vestigations of the United States Geological
Survey Books, Chapter Al, 1985. Available
from Open File Services Section, Western
Distribution Branch. U.S. Geological
Survey, Denver Federal Center, Denver, CO
80255.

" 'Determination of Metals and Trace Ele-
ments by Inductively Coupled Plasma-
Atomic Emission Spectrometry," Method
200.7, version 3.2, August, 1990, EPA Envi-
ronmental Monitoring and Systems Labora-
tory, Cincinnati, OH 45268.

"'Determination of and Trace Elements
in Water and Wastes by Inductively Cou-
pled Plasma-Mass Spectrometry," Method
200.8, version 4.3. August, 1990, EPA, Envi-
ronmental Monitoring and Systems Labora-
tory, Cincinnati, OH 45268. Available from
ORD Publication, CERI, EPA. Cincinnati,
OH 45268.

' "Determlnation of Metals and Trace Ele-
ments by Stabilized Temperature Graphite
Furnace Atomic Absorption Spectrometry,"
Method 200.9, version 1.1, August, 1990,
EPA, Environmental Monitoring and Sys-
tems Laboratory, Cincinnati, OH 45268.7 "Standard Methods for the Examination
of Water and Wastewater," 16th ed., Ameri-
can Public Health Association, American
Waterworks Association, Water Pollution
Control Federation, 1985,
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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Parts 9,141, and 142

[FRL-6909-3]

RIN 2040-AC98

National Primary Drinking Water
Regulations; Radionuclides; Final Rule

AGENCY: Environmental Protection
Agency.
ACTION: Final rule.

SUMMARY: Today, EPA is finalizing
maximum contaminant level goals
(MCLCs), maximum contaminant levels
(MCLs), and monitoring, reporting, and
public notification requirements for
radionuclides. Today's rule is only
applicable -to community water systems.
Todav's rule includes requirements for
uranium, which is not currently
regulated, and revisions to the
monitoring requirements for combined
radium-226 and radium-228, gross alpha
particle radioactivity, and beta particle
and photon radioactivity. Based on an
improved understanding of the risks
associated with radionuclides in
drinking water, the current MCL for
combined radium-226/-228 and the
current MCL for gross alpha particle
radioactivity will be retained. Based on
the need for further evaluation of the
various risk management issues
associated with the MCCL for beta
particle and photon radioactivity and
the flexibility to review and modify
standards under the Safe Drinking
Water Act (SDWA], the current MCL for
beta particle and photon radioactivity
will be retained in this final rule, but
will be further reviewed in the near
future.

Some parts of EPA's 1991 proposal,
including the addition of MCLGs and
the National Primary Drinking Water
Regulation (NPDWR) for uranium, are
required under the SDWA. Other
portions were intended to make the
radionuclides NPDWRs more consistent
with other NPDWRs, e.g., revisions to
monitoring frequencies and the point of
compliance. Lastly, some portions were
contingent upon 1991 risk analyses, e.g.,
MCL revisions to the 1976 MCLs for
combined radium-226 and -228, gross
alpha particle radioactivity, and beta
particle and photon radioactivity. The
portions required under SDWA and the
portions intended to make the
radionuclides NPDWRs more consistent
with other NPDWRs are being finalized
today. The portions contingent upon the
outdated risk analyses supporting the
1991 proposal are not being finalized
today, in part based on updated risk
analyses.

DATES: This regulation is effective
December 8, 2003. The incorporation by
reference of the publications listed in
today's rule is approved by the Director
of the Federal Register as of December
8, 2003. For judicial review purposes.
this final rule is promulgated as of 1
p.m. Eastern Time on December 7, 2000.
ADDRESSES: The record for this
regulation has been established under
the docket name: National Primary
Drinking Water Regulations for
Radionuclides (W-00-12). The record
includes public comments, applicable
Federal Register notices, other major
supporting documents, and a copy of
the index to the public docket. The
record is available for inspection from 9
a.m. to 4 p.m., Eastern Standard Time,
Monday through Friday, excluding
Federal holidays, at the Water Docket,
401 M Street SW, East Tower Basement
(Room EB 57), Washington, DC 20460.
For access to the Docket materials,
please call (202) 260-3027 to schedule
an appointment.
FOR FURTHER INFORMATION CONTACT: For
technical inquiries, contact David
Huber, Standards and Risk Management
Division, Office of Ground Water and
Drinking Water, EPA (MC-4607), 1200
Pennsylvania Avenue, NW.,
Washington, DC 20460; telephone (202)
260-9566. For general inquiries, the
Safe Drinkdng Water Hotline is open
Monday through Friday, excluding
Federal holidays, from 9:00 a.m. to 5:30
p.m. Eastern Standard Time. The Safe
Drinking Water Hotline toll free number
is (800) 426-4791.
SUPPLEMENTARY INFORMATION:

Regulated Entities
Entities potentially regulated by this

rule are public water systems that are
classified as community water systems
(CWSs). Community water systems
provide water for human consumption
through pipes or other constructed
conveyances to at least 15 service
connections or serve an average of at
least 25 people year-round. Regulated
categories and entities include:

Category Examples ofregulated entities

Industry .......... Privately-owned com-
munity water sys-
tems.

State, Tribal, Local, Publicly-owned com-
and Federal Gov- munity water sys-
emments. tems.

This table is not intended to be
exhaustive, but rather, provides a guide
for readers regarding entities likely to be
regulated by this action. Other types of
entities not listed in the table could also

be regulated. To determine whether
your facility is regulated by this action.
you should carefully examine the
applicability criteria in
§§ 141.26(a)(1)(i), 141.26(a)(1)(ii),
141.26(b)(1), and 141.26(b)(2) of this
rule. If you have questions regarding the
applicability of this action to a
particular entity, consult the person
listed in the preceding FOR FURTHER
INFORMATION CONTACT section.

Abbreviations and Acronyms Used in
This Document

ASTM: American Society for Testing and
Materials

AWWA: American Water Works Association
BAT: Best available treatment
BEIR: Biological effects of ionizing radiation
CFR: Code of Federal Regulations
CWS: Community water systems
EDE: Effective dose equivalent
EML: Environmental Measurements

Laboratory
FR Federal Register
ICRP: International Commission on

Radiological Protection
IE: [on exchange
kg: Kilogram
lUday: Liter per day
LET: Low energy transfer
LOAEL: Lowest observed adverse effect level
MCL: Maximum contaminant level
M9ICLG: Maximum contaminant level goal
mg/L: Milligram per liter
igg/L: Microgram per liter
mGy: MilliGray
mrem: Millirem
mrem/yr: Millirem per year
NBS: National Bureau of Standards
NDWAC: National Drinking Water Advisory

Committee
NIRS: National Inorganic and Radionuclide

Survey
NIST: National Institute of Standards and

Technology
NODA: Notice of Data Availability
NPDWRs: National Primary Drinking Water

Regulations
NRC. National Research Council
NTIS: National Technical Information

Service
NTNC: Non-tansient, non-community
NTNCWS: Non-transient, non-community

water systems
pCi: Picocurie
pCiJL: Picocurie per liter
PE: Performance evaluation
PNR: Public Notification Rule
POE: Point-of-entry
POU: Point-of-use
PQL: Practical quantitation level
PT: Performance testing
RADRISK: A computer code for radiation risk

estimation
RfD: Reference dose
RO: Reverse osmosis
SM: Standard methods
SMF: Standardized monitoring framework
SSCTL: "Small Systems Compliance

Technology List"
SWTR: Surface Water Treatment Rule
TAW: Technical Advisory Workgroup
UCMR: Unregulated Contaminant Monitoring

Rule
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of gross alpha, while keeping the gross
alpha MCL at 1S pCi/L. since the
proposed radium-226 MCL was greater
than the gross alpha MCL.

* Change dose limit from critical
organ dose (millirems) to "weighted
whole body dose' (millirems-effective
dose equivalent).

* Require communitv water systems
which are determined bv the State to be
vulnerable or contaminated to monitor
for beta particle and photon
radioactivity, rather than at all surface
water systems serving a population over
100,000 people (as under the current
1976 rule].

* Establish a monitoring framework
more in line with the standardized
monitoring framework used for other
contaminants.

* Exclude compositing for beta
particle and photon emitters.

* Include non-transient, non-
community water systems (NTNCWSs)
in the regulation.

* Require that each entry point to the
distribution system be monitored to
ensure that each household in the
system received water protective at the
MCL.

B. Why Did EPA Propose Changes to the
Radionuclides Drinking Water
Regulations in 1991?

In 1976, National Interim Primary
Drinking Water Regulations were
promulgated for radium-226 and -226.
gross alpha particle radioactivity and
beta particle and photon radioactivity.
The health risk basis for the 1976
radionuclides MCLs was described in
the recent radionuclides Notice of Data
Availability (NODA), (65 FR 21575,
April 21, 20oo). The 1986
reauthorization of the Safe Drinking
Water Act (SDWA) required EPA to
promulgate MLCLGs and National
Primary Drinking Water Regulations
(NPDWRs) for the above radionuclides.
radon and uranium. Also in 1986, EPA
published an Advance Notice of
Proposed Rulemaking for the
radionuclides NPDWRs (EPA 1986),
which stated EPA's intent to accomplish
this goal. In 1991, EPA proposed
changes to the current radionuclides
standards and new standards for radon
and uranium. EPA determined that both
combined radium-226 and -228 and
uranium could be analytically
quantified and treated to 5 pCi/L.
However, EPA concluded that, given the

much greater cost-effectiveness of
reducing risk through radon water
treatment relative to radium and
uranium, the feasible levels were 20
pCi/L each for radium-226 and -228 and
20 gg/L (or 30 pCi/L) for uranium.
Between 1986 and 1991, EPA made risk
estimates based on then-current models
and information, as described in the
NODA (EPA 2000e) and its Technical
Support Document (USEPA 2000h). The
1991 risk estimates I indicated that the
proposed MCL changes would result in
lifetime cancer risks within the risk
range of 10- 6 and 10-4 (one in one
million to one in ten thousand) that EPA
considers in establishing NPDWRs The
1991 proposed uranium MCL was based
on both kidney toxicity risk and cancer
risk. All MICLGs For radionuclides were
proposed as zero pCi/L, based on a
linear no-threshold cancer risk model
for ionizing radiation. A summary of the
difference between the 1976 rule and
the 1991 proposal are presented in
Table I-1. The detailed differences
between the 1976 rule and the 1991
proposal can be found in the record for
this rulemaking (EPA 1976; 1986; 1991;
2000a).

TABLE I-1.-COMPARISON OF THE 1976 RULE, 1991 PROPOSAL, ANo 2000 FINAL RULE

Provision 1976 rule (current rule) 1991 proposal 2000 final rule

Affected Systems ....
MCLG for all radio-

nuclides.
Radium MCL ...........

Beta/Photon Radio-
activity MCL

Gross alpha MCL ....

Polonium-210 ..........

Lead-21 0 ................

Uranium MCL .........

CWS ..... CWS + NTNC ......... CSW.
No MCLG ......... MCLG of zero .MCLG of zero.

Combined Ra-226 + Ra-228 MCL of Ra-226 MCL of 20 pCi/L ..............
5pCVL Ra-228 MCL of 20 pCV/L

* < 4 mrem/y to the total body or any
given internal organ

* Except for H-3 and Sr-90, derived
radionucide-specific activity con-
centrations yielding 4 mremly based
on NSB Handbood 69 and 2Ud

* H- = 20,000 pCi/L; Sr-90 = B pCVL
* Total dose from co-occurring beta/

photon emitters must be s 4 mrerrmy
to the total body of any internal
organ

15 pCi/L excluding U and Rn, but in-
Cuding Ra-226.

Included in gross alpha ......................

. 4 mrem/y effective dose equivalent
(ede)

* Re-derived radionuclide-specific ac-
tivity concentrations yielding 4
mrerrmy ede based on EPA
RADRISK code and 2 Ud

. Total dose from co-occurring beta/
photon emitters must be < 4 mrem/y
ede

"Adjusted" gross aplha MCL of 15 pCVl
L, excluding Ra-226, radon, and ura-
nium.

Included in gross alpha ......................

Maintain current MCL based on the
newly estimated risk level associ-
ated with the 1991 proposed MCL

Maintain current MCL based on the
newly estimated risk level associ-
ated with the 1991 proposed MCL
This MCL will be reviewed within 2
to 3 years based on a need for fur-
ther reevaluation of risk manage-
ment issues.

Maintain current MCL based on the
newly estimated risk level associ-
ated with the 1991 proposed MCL

Included under gross alpha, as in cur-
rent rule. Monitoring required under
the UCMR rule. Further action may
be proposed at a later date.

No changes to current rule. Monitoring
required under the UCMR rule. Fur-
ther action may be proposed at a
later date.

30 pIL

Not Regulated .......... .,. ! . Included in beta particle and photon
i radioactivity; concentration limit pro-
; posed at I pCi/L.

Not Regulated ........... ,. . 20 g/L or 30 pCi/L w/ option for 5 pCi/
L_80 g/L.

and its Technical Support Document. USEPA 2000e
' The 1991 cancer risk estimates were based on d i

the now-outdated RADRISK model (see the NODA and hI.
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Appendix A to Subpart O-Regulated Contaminants

To con-
Cnaiatuis Traditional MCL vert for MCL in

in mg&L CCR unit MCLG dinking water Health effects language

by

Radioactive contami-
nants:

Beataphoton 4 mremlyr .........- 4 0 Decay of natural and Certain minerals are radioactive and may
emitters man-made depos- emit forms of radiation known as pho-
(mremlyr). its_ tons and beta radiation. Some people

who drink water containing beta par-
ticle and photon radioactivity in excess
of the MCL over many years may have
an increased risk of getting cancer.

Alpha emitters 15 pCi/L ...........- 15 0 Erosion of natural Certain minerals are radioactive and may
(pCiO/1. deposits. emit a form of radiation known as

alpha radiation. Some people who
drink water containing alpha emitters in
excess of the MCL over many years
may have an increased risk of getting
cancer.

Combined ra- 5 pCiL .........- 5 0 Erosion of natural Some people who drink water containing
dium (pCiIL). deposits. radium-226 or -228 in excess of the

MCL over many years may have an in-
creased risk of getting cancer.

Uranium (pCi/L) 30 jgg/L 30........... 30 0 Erosion of natural Some people who drink water containing
deposits. uranium in excess of the MCL over

many years may have an increased
risk of getting cancer and kidney tox-
icity.

Subpart Q0{Amendedl a. Revising entries 1. 2, and 3; d. Adding new endnotes 9 and 10.

9. Appendix A to subpart Q under LF b. Adding entry 4;
"Radioactive contaminants" is amended c. Redesignating endnotes 9 through
by: 17 as endnotes 11 through 19: and

Appendix A to Subpart Q-NPDWR Violations and Other Situations Requiring Public Notice'

MCUMRDL/IT Violations2  Monitoring and testing
procedure violations

Contaminant Tier of pub- Tier of pub
lic notice Citahon lic notice Citation
required required

1. Violations of National Primary Drinking Water Regulations (NPDWR)3

F. Radioactive contaminants
1. Beta/photon emitters ............. 21............................... . ..................... 2 41.66(d) 3 141.25(a)

141.26(b)
2. Alpha emitters .......... 2 . ....................................... ....................... 2 14166(c) 3 141.25(a)

141.26(a)
3 Combined radium (226 and 228) ................................. .................................. 2 141.66(b) 3 141.25(a)

141 .26(a)
4. Uranium .................................................................. 92 141.66(e) 103 141.25(a)

141,26(a)

Appendix A-Endnotes i. Violations and other situations not listed
in this table (e.g.. reporting violations and
failure to prepare Consumer Confidence

Reports), do not require notice, unless
otherwise determined by the primary agency.
Primacy agencies may. at their option. also
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require a more stringent public notice tier
(e g.. Tier 1 instead of Tier 2 or Tier 2 instead
of Tier 3) for specific violations and
situations listed in this Appendix. as
authorized under Sec. 141.202(a) and Sec.
141.203(a).

2. MCL-Maximum contaminant level,
MIRDL-Maximum residual disinfectant
level. TT-Treatment technique.

3. The term Violations of National Primary
Drinking Water Regulations (NPDWR) is used

here to include violations of MCL. MRDL.
treatment technique, monitoring, and testing
procedure requirements.
* * . * *

9. The uranium MCL Tier 2 violation
citations are effective December 8. 2003 for
all community water systems.

10. The uranium Tier 3 violation citations
are effective December 8. 2000 for all
community water systems.
* * * * *

10. Appendix B to Subpart Q is amended
by:

a. Redesignating entries 79 through 84 and
86 through 88 as 80 through 85 and 87
through 89. respectively, and entries 85a and
85b as 86a and 86b. respectively;

b. Adding a new entry 79 for uranium
under "G. Radioactive contaminants";

c. Redesignating endnote entries 16
through 21 as 17 through 22: and

d. adding a new endnote 16.

Appendix B to Subpart I-Standard Health Effects Language for Public Notification
Natinal rimay Onki.

Contaminant MCLG' mg/L MCL2 mg/L Standard health effects language for public notificalion

National Pnrimary Drinkting
Water Regulations (NPOWR)

G. Radioactive contaminants

79. Uraniume ... ........... . Zero . 30 gg/L . Some people who drink water containing uranium in excess of the MCL over
many years may have an increased risk of getting cancer and kidney tox-
icity.

Appendix B-Endnotas
1. MCLG-Maxdmum contaminant level

goal
2. MCL-Maximunm contaminant level

* * * * *

16. The uranium MCL is effective
December 8, 2003 far all community water
systems.
* * * * *

PART 142-NATIONAL PRIMARY
DRINKING WATER REGULATIONS
IMPLEMENTATION

1. The authority citation for part 142
continues to read as follows:

Authority. 42 U.S.C. 300f, 300g-1, 300g-2,
300g-3, 300g-4, 300g-5, 300g-6, 300W4,
300H-, and 300-11.

Subpart B-Primary Enforcement
Responsibility

2. Section 142.16 is amended bv
adding and reserving paragraphs (ii. (j),
and (k) and adding a new paragraph (1)
to read as follows:

§ 142.16 Special primacy requirements.

addition to the general primacy
requirements enumerated in this part,
including that State regulations be at
least as stringent as the Federal
requirements):

(1) If a State chooses to use
grandfathered data in the manner
described in § 141.26(a)(2X(ii)(C) of this
chapter, then the State must describe
the procedures and criteria which it will
use to make these determinations
(whether distribution system or entry
point sampling points are used).

(i) The decision criteria that the State
will use to determine that data collected
in the distribution system are
representative of the drinking water
supplied from each entry point to the
distribution system. These
determinations must consider.

(A) All previous monitoring data.
(B) The variation in reported activity

levels.
(C) Other factors affecting the

representativeness of the data (e.g.
geology).

(ii) [Reserved]
(2) A monitoring plan by which the

State will assure all systems complete
the required monitoring within the
regulatory deadlines. States may update
their existing monitoring plan or use the
same monitoring plan submitted for the
requirements in § 142.16(e)(5) under the
national primary drinking water

regulations for the inorganic and organic
contaminants (i.e. the phase [I/V rules).
States may note in their application any
revision to an existing monitoring plan
or note that the same monitoring plan
will be used. The State must
demonstrate that the monitoring plan is
enforceable under State law.

Subpart G-JAmended]

3. Section 142.65 is added to read as
follows.

§ 142.65 Variances and exemptions from
the maximum contaminant levels for
radionuclides.

(a)(1) Variances and exemptions from
the maximum contaminant levels for
combined radium-226 and radium-228,
uranium, gross alpha particle activity
(excluding Radon and Uranium), and
beta particle and photon radioactivity.
(i) The Administrator, pursuant to
section 1415(a)(1](A) of the Act, hereby
identifies the following as the best
available technology, treatment
techniques, or other means available for
achieving compliance with the
maximum contaminant levels for the
radionuclides listed in § 141.66(b), (c),
(d), and (e) of this chapter, for the
purposes of issuing variances and
exemptions, as shown in Table A to this
paragraph.

* * * S

(iHk) (Reserved]
(1) An application for approval of a

State program revision for radionuclides
which adopts the requirements
specified in § 141.26(a](2)(ii)(C) of this
chapter must contain the following (in
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§192.00

192.41 Provisions.
192.42 Substitute provisions.
192.43 Erfective date,

APPZNDIX I TO PART 192--LlSTrD CoNsTrru-
ENT8

AUTHORrrY: Sec. 275 of the Atomic Energy
Act of 1954. 42 U.B.C. 2022. as added hy the
Uranium Mill Tailings Radiation Control
Act of 1978, Pub. L. 95-604, as amended.

SOURCe: 48 PR 602, Jan. 5. 1983, unless oth-
erwise noted,

Subpart A-Standards for the
Control of Residuol Radio-
active Materials from Inactive
Uranium Processing Sites

9 192.00 Applicability.
This subpart applies to the control of

residual radioactive material at des-
ignated processing or depository sites
under section 109 of the Uranium Mill
Tailings Radiation Control Act of 1978
(henceforth designated "the Act"), and
to restoration of such sites following
any use of subsurface minerals under
section 104(h) of the Act.

i 192.01 Definitions.
(a) Residual radioactive material

means:
(1) Waste (which the Secretary deter-

mines to be radioactive) in the form of
tailings resulting from the processing
of ores for the extraction of uranium
and other valuable constituents of the
ores; and

(2) Other wastes (which the Secretary
determines to be radioactive) at a proc-
essing site which relate to such proc-
essing, including any residual stock of
unprocessed ores or low-grade mate-
rials.

(b) Remedial action means any action
performed under section 108 of the Act.

(c) Control means any remedial ac-
tion intended to stabilize, Inhibit fu-
ture misuse of, or reduce emissions or
effluents from residual radioactive ma-
terials,

(d) Disposal site means the region
within the smallest perimeter of resid-
ual radioactive material (excluding
cover materials) following completion
of control activities.

(e) Depository site means a site (other
than a processing site) selected under
Section 104(b) or 105(b) of the Act,

40 CFR Ch. 1 (7-1-00 Edition)

(f) Curie (Ci) means the amount of ra-
dioactive material that produces 37 bil-
lion nuclear transformation per second.
One picocurie (pCi) 2 10 ' i2 Ci.

(g) Act means the Uranium Mill
Tailings Radiation Control Act of 1978.
as amended.

(h) Administrator means the Adminis-
trator of the Environmental Protection
Agency.

(I) Secretary means the Secretary of
Energy.

(M) Commission means the Nuclear
Regulatory Commission.

(k) Indian tribe means any tribe,
band, clan, group, pueblo, or commu-
nity of Indians recognized as eligible
for services provided by the Secretary
of the Interior to Indians.

(1) Processing site means:
(1) Any site. including the mill, des-

ignated by the Secretary under Section
102(a)(l) of the Act; and

(2) Any other real property or im-
provement thereon which Is In the vi-
cinity of such site, and Is determined
by the Secretary, in consultation with
the Commission, to be contaminated
with residual radioactive materials de-
rived from such site.

(m) Tailings means the remaining
portion of a metal-bearing ore after
some or all of such metal, such as ura-
nium. has been extracted.

(n) Disposal period means the period
of time beginning March 7, 1983 and
ending with the completion of all sub-
part A requirements specified under a
plan for remedial action except those
specified in 5192.03 and § 192.04.

(o) Plan for remedial action means a
written plan (or plans) for disposal and
cleanup of residual radioactive mate-
rials associated with a processing site
that Incorporates the results of site
characterization studies, environ-
mental assessments or impact state-
ments, and engineering assessments so
as to satisfy the requirements of sub-
parts A and B of this part. The plan(s)
shall be developed in accordance with
the provisions of Section 108(a) of the
Act with the concurrence of the Com-
mission and In consultation, as appro-
priate, with the Indian Tribe and the
Secretary of Interior.

(p) Post-disposal period means the pe-
riod of time beginning immediately
after the disposal period and ending at !

I

I

I

I
I

I

i

I

I
I
I

II
I

Environmental Protection Agency

termination of the monitoring period
established under 5192.03.

(q) Groundwater means water below
the ground surface In a zone of satura-
tion.

(r) Underground source of drinking
water means an aquifer or its portion:

(1)(s) Which supplies any public water
system as defined in §141.2 of this chap-
ter; or

(it) Which contains a sufficient quan-
tity of groundwater to supply a public
water system; and

(A) Currently supplies drinking water
for human consumption; or

(B) Contains fewer than 10,000 mg/I
total dissolved solids; and

(2) Which is not an exempted aquifer
as defined in 5144.7 of this chapter.
(48 FR 602. Jan. 5, 1983. as amended at Go FR
2856, Jan. il. 19951

§192.02 Standards.
Control of residual radioactive mate-

rials and their listed constituents shall
be designed I to:

(a) Be effective for up to one thou-
sand years, to the extent reasonably
achievable, and, In any case, for at
least 200 years, and,

(b) Provide reasonable assurance that
releases of radon-222 from residual ra-
dioactive material to the atmosphere
will not:

(1) Exceed an averages release rate of
20 picocurles per square meter per see-
ond, or

(2) Increase the annual average con- I
centration of radon-222 In air at or v
above any location outside the disposal g
site by more than one-half picocurie t
per liter.

(c) Provide reasonable assurance of
conformance with the following (,
groundwater protection provisions:

'Because the standard applies to design,
monitoring after disposal Is not required to
demonstrate compliance with respect to
1192.02(a) and (b). pi

3This average shall apply over the entire s
surface of the disposal site and over at least cc
a one-year period. Radon will come from pi
both residual radioactive materials and from hi
materials covering them. Radon emissions
from the covering materials should be esti-
mated an paet of developing aL remedial ac-
tion plan for each mite. The standard, how- co
ever. applios only to emissions from residual I
radioactive materials to the atmosphere. tej

S 192.02

(1) The Secretary shall, on a site-spe-
cific basis, determine which of the con-
stituents listed In Appendix I to Part
192 are present in or reasonably derived
from residual radioactive materials
and shall establish a monitoring pro-
gram adequate to determine back-
ground levels of each such constituent
In groundwater at each disposal site.

(2) The Secretary shall comply with
conditions specified In a plan for reme-
dial action which includes engineering
specifications for a system of disposal
designed to ensure that constituents
identified under paragraph (c)(1) of this
section entering the groundwater from
a depository site (or a processing site.
if residual radioactive materials are re-
tained on the site) will not exceed the
concentration limits established under
paragraph (c)(3) of this section (or the
supplemental standards established
under §192.22) in the uppermost aquifer
underlying the site beyond the point of
compliance established under para-
graph (c)(4) of this section.

(3) Concentration limits:
(I) Concentration limits shall be de-

termined in the groundwater for listed
constituents identified under para-
graph (c)(1) of this section. The con-
centration of a listed constituent in
groundwater must not exceed;

(A) The background level of that con-
stituent in the groundwater; or

(B) For any of the constituents listed
n Table 1 to subpart A, the respective
value given in that Table if the back-
ground level of the constituent Is below
he value given in the Table; or
(C) An alternate concentration limit

stablished pursuant to paragraph
n)(3)(ii) of this section.
(ii)(A) The Secretary may apply an

Iternate concentration limit if, after
onsidering remedial or corrective sc-
Ions to achieve the levels specified in
aragraphs (c)(3)(1)(A) and (B) of this
iction, he has determined that the
)nstituent will not pose a substantial
-esent or potential hazard to human
ealth and the environment as long as
e alternate concentration limit is
Pt exceeded, and the Commission has
rocurred.
B) In considering the present or po-
atial hazard to human health and the

rt
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§ 192.03

environment of alternate concentra-
tion limits, the following factors shall
be considered!

(1) Potential adverse effects on
groundwater quality, considering:

(I) The physical and chemical charac-
teristics of constituents in the residual
radioactive material at the site, in-
cluding their potential for migration;

(if) The hydrogeological characteris-
tics of the site and surrounding land;

(ilU) The quantity of groundwater and

the direction of groundwater flow;
(Iv) The proximity and withdrawal

rates of groundwater users;
(v) The current and future uses of

groundwater in the region surrounding
the site;

(vi) The existing quality of ground-
water, including other sources of con-
tamination and their cumulative im-
pact on the groundwater quality;

(vni) The potential for health risks
caused by human exposure to constitu-
ents;

(liffl) The potential damage to wild-
life, crops. vegetation, and physical
structures caused by exposure to con-
stituents;

(ix) The persistence and permanence
of the potential adverse effects;

(x) The presence of underground
sources of drinking water and exempt-
ed aquifers identified under 1144.7 of
this chapter: and

(2) Potential adverse effects on hy-
draulicall y-connected surface-water
quality, considering:

(I) The volume and physical and
chemical characteristics of the resid-
ual radioactive material at the site;

(it) The hydrogeological characteris-
tics of the site and surrounding land;

(ii*) The quantity and quality of
groundwater, and the direction of
groundwater flow;

(iv) The patterns of rainfall in the re-
gion;

(v) The proximity of the site to sur-
face waters;

(vi) The current and future uses of
surface waters In the region sur-
rounding the site and any water qual-
ity standards established for those sur-
face waters;

(vi1) The existing quality of surface
water, Including other sources of con-
tamination and their cumulative im-
pact on surface water quality:

40 CFR Ch. I (7-1-00 Editlon)

(vilU) The potential for health risks
caused by human exposure to constitu-
ents;

(1I;) The potential damage to wildlife,
crops, vegetation, and physical struc-
tures caused by exposure to constitu-
ents; and

(I) The persistence and permanence
of the potential adverse effects.

(4) Point of compliance: The point of
compliance is the location at which the
groundwater concentration limits of
paragraph (c)(3) of this section apply.
The point of compliance is the inter-
section of a vertical plane with the up-
permost aquifer underlying the site, lo-
cated at the hydraulically
downgradient limit of the disposal area
plus the area taken up by any liner,
dike, or other barrier designed to con-
tain the residual radioactive material.

(d) Each site on which disposal oc-
curs shall be designed and stabilized in
a manner that minimizes the need for
future maintenance.

(60 FR 2865, Jan. 11, 1995]

w192.0S Monitoring.
A groundwater monitoring plan shall

be implemented, to be carried out over
a period of time commencing upon
completion of remedial actions taken
to comply with the standards in
§192.02, and of a duration which is ade-
quate to demonstrate that future per-
formance of the system of disposal can
reasonably be expected to be in accord-
ance with the design requirements Of
§192.02(c). This plan and the length Of
the monitoring period shall be modi-
fied to incorporate any corrective ac-
tions required under 5192.04 or
1192.12(c).

(50 FR 2866. Jan. 11. 1995]

* 192.04 Corrective action.
If the groundwater concentration

limits established for disposal sites
under provisions of 5192.02(c) are found
or projected to be exceeded, a correc-
tive action prograun shall be placed
into operation as sOOD as is prac-
ticable, and in no event later than
eighteen (18) months after a finding of
exceedance. This corrective action pro-
gram will restore the performance of
the system of disposal to the original
concentration limits established under

Environmental Protoction Agency

§192.02(c)(3). to the extent reasonably
achievable, and, in any case, as a min-
imum shall:

(a) Conform with the groundwater
provisions of §192.02(c)(3), and

(b) Clean up groundwater in conform-
ance with subpart B, modified as appro-
priate to apply to the disposal site.

(60 FR 2866, Jan. 11. 19951

TABLE 1 TO SUBPART A-MAXIMUM CON-
CENTRATION OF CONSTITUENTS FOR GROUND-
WATER PROTECTION

Constituent conc ntlatIon

Arsenic .....................................
Sedium ................ ... ......... ... ........... ...
Cadmium . ...
Chrorntum ............. ............. ...... .. .....
Lead ..................................
Mwercury .................... ............ ... ...........
Swerleum .... ..... .. .. ........
SlIver. .... ; .. ..
Nitrate (as TV .....................
Maokbdenurn ....... . ..
Combined ,edlum.220 and readm-220
Combined uranlum.234 and uranoumr235'.

Oross alpha-particle activity (excluding
adon and uranium).

Endrin (1,2,3,4,10,10-helachloro 6.7-
expoasy.t,4,4a.5 6.7,8.85-ocsIhydro-
1,4-endo.enddow-5.
dlmethanofnaphthdlene).

Lboarn, (1,2.3,4.5.6.
hiachltorcycloltheant. gamma
msomer).

Motnhorysthor e 1 .1 . 1 .1choforo2.2 -
bil(p.malhoryphernylelhmlne)).

Toxaphens (C,, tH,, cl. technical
chlorlnaled campiena, 57-85 Per.
cant chloilne).

2,4.0 (2.4.dltilorophanoxyaceftc acid)
2.4.5 TP Silven (2,4,5-

=rchlorophanoeyproplonic acId).

Maximum
0.05

0.01
0.05
0.05
0.002
0 01
0.05to.
001

5 p~i/liter
30 pCVMflte

IS pCIAlair

0.0002

0.004

0.1

0.0050004

ot

001

§ 192.11

section 101 of the Act, states, in part,
that "processing site" means-

(a) Any site, including the mill, con-
taining residual radioactive materials
at which all or substantially all of the
uranium was produced for sale to any
Federal agency prior to January 1,
1971, under a contract with any Federal
agency, except in the case of a site at
or near Slick Rock. Colorado, unless-

(1) Such site was owned or controlled
as of Januray 1, 1975, or is thereafter
owned or controlled, by any Federal
agency, or

(2) A license (issued by the (Nuclear
Regulatory) Commission or its prede-
cessor agency under the Atomic En-
ergy Act of 1954 or by a State as per-
mitted under section 274 of such Act)
for the production at site of any ura-
nium or thorium product derived from
ores is in effect on January 1, 1970, or
is issued or renewed after such date;
and

(b) Any other real property or Im-
provement thereon which-

(1) Is in the vicinity of such site, and
(2) Is determined by the Secretary, in

consultation with the Commission, to
be contaminated with residual radio-
active materials derived from such
site.

6 192,11 Definitions.

(a) Unless otherwise indicated in this
subpart, all terms shall have the same
meaning as defined in subpart A.

(b) Land means any surface or sub-
surface land that Is not part of a dis-
posal site and is not covered by an oc-
cuplable building.

(c) Working Level (WL) means any

combination of short-lived radon decay
products in one liter of air that will re-
sult in the ultimate emission of alpha
particles with a total energy of 130 bil-
lion electron volts.

(d) Soil means all unconsolidated ma-
terials normally found on or near the
surface of the earth Including, but not
limited to, silts, clays, sands, gravel,
and small rocks.

(e) Limited use groundwater means
groundwater that is not a current or
potential source of drinking water be-
cause (1) the concentration of total dis-
solved solids Is in excess of 10,000 mg/I,

_-

MillIgisms pat Star. unless elated otherwIse.'Wttsre seculal e5uIllbdum obtaIns. thIs CrIterlOS WII be
; M111grams pat list. unless stated otherwise.
whee s cula, equilibrumn obilluns. this criterion will be

satlatied by a concetratIon ot 0.044 nmiligrams per liter J0.044
m9ng. For condItions of other than secular equlubiurn, a cOr-
reaponding velue ray be derived and applied, based on the
mreaured he-opeCltC ratio of the two isolopes Of uJaniwm

(60 FR 2866. Jan. It, 19951

Subpart B-Standards for Cleanup
of Land and Buildinas Con-
taminated with Resoiual Ra-
dioactive Materials from Inac-
tive Uranium Processing Sites

J 192.10 Applicability,

This subpart applies to land and
buildings that are part of any proc-
eesing site designated by the Secretary
of Energy under section 102 of the Act.
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..A UNITED STATES
; iNUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-001

April 16, 2001

Mr. Mark S. Pelizza, President
Hydro Resources, Inc.
12750 Merit Drive
Suite 720, LB 12
Dallas, TX 75251

SUBJECT: ACCEPTANCE OF RESTORATION ACTION PLAN FOR HYDRO
RESOURCES IN-SITU URANIUM MINING PROJECT, LICENSE SUA-1580

Dear Mr. Pelizza:

The U S. Nuclear Regulatory Commission (NRC) staff has reviewed the Hydro Resources, Inc.
(HRI) responses, dated March 16, 2001, to the NRC's February 16, 2001, "Request for
Additional Information Concerning Restoration Costs for Hydro Resources In-Situ Uranium
Mining Project." The specific questions in the staff's Request for Additional Information (RAI)
were based on its review of the November 21, 2000, Restoration Action Plan (RAP) submitted
by HRI in response to the Commission's Memorandum and Order, CLI-00-08, dated May 25,
2000.

The Commission's Order added a condition to HRI's license prohibiting HRI from using its
license "until the NRC Staff has approved its decontamination, decommissioning, and
reclamation plan, including the requisite financial-assurance plan and cost estimate." CLI-00-8,
51 NRC 227, at 242. With respect to the cost estimates on which HRI's initial surety would be
based, the Commission further stated that HRI need only address anticipated costs related to
operations at its Church Rock Section 8 site, and that an NRC-approved surety arrangement
need not be in place until HRI is ready to begin its mining operations at Section 8. See id., at
242 and n.19, citing HRI License Condition 9.5. Pursuant to Condition 9.5, the initial surety will
be subject to annual updates.

The RAP, and the Crownpoint Uranium Project Consolidated Operations Plan, Rev. 2.0, August
15,1997 (COP), which is referenced throughout the RAP, state that the preliminary well field
design(s) for Church Rock Section 8 will be further refined based on the results of additional
exploratory drilling prior to the start of operation. The well fields will be sequentially developed,
and HRI anticipates that reclamation of the well field(s) will be in phases. The COP predicts
that four Church Rock Section 8 well fields will be operated and reclaimed over five-and-a-half
years.

At this time, HRI has not established a projected date to begin work at the Church Rock Section
8 site, and it has not obtained other regulatory agency permits required prior to operation.
Consequently, before mining begins at Section 8, HRI must update the RAP and submit to the
NRC for review and approval of any changes as part of the process of establishing the requisite
NRC-approved surety mechanism. After the start of operations at the Church Rock Section 8
site, information gained on the site characteristics will be factored in to each annual surety
update.
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The staff has determined that the HRI responses to the RAI are adequate. These responses, in
combination with the information in the RAP and the COP, provide an acceptable plan and cost
estimate for the decontamination, decommissioning, and restoration of the first well field that
could be established at Church Rock Section 8, and the related processing area located in
Crown Point, New Mexico. Accordingly, the staff is hereby approving the RAP.

Please contact Ken Hooks, the NRC Project Manager for the Hydro Resources, Inc. site, at
301- 415-7777or by e-mail at krhlnrc.gov, if you have any questions concerning this matter.

In accordance with 10 CAR 2.790 of the NRC's "Rules of Practice," a copy of this letter will be
available electronically for public inspection in the NRC Public Document Room or from the
PUBLICLY Available Records (PARS) component of NRC's document system (ADAMS).
ADAMS is accessible from the NRC Web site athttp:l/www.nrc.pov/NRC/ADAMS/index.html
(the Public Electronic Reading Room).

Sincerely,

Daniel M. Gillen, Acting Chief
Fuel Cycle Licensing Branch
Division of Fuel Cycle Safety

and Safeguards
Office of Nuclear Material Safety

and Safeguards

Docket No.: 40-8968
License No.: SUA-1580

cc: See attached mailing list


