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4.0 PROPOSED ALTERNATIVE

A preferred corrective action alternative has been selected based on the extensive site
characterization, predictions of future site conditions and evaluation of a range of
potential corrective action alternatives presented in the previous portions of this
submittal. This characterization determined that there are no past or current drinking
water wells impacted by site-derived constituents. In addition, there are no past,
present or potential future public health or environmental hazards associated with site-

derived constituents in the Sweetwater River.

The potential that future human pathways of exposure may develop through use of
ground water as a long-term drinking water source neccessitates the selection of a
corrective action alternative. This alternative must provide a reasonable assurance of
protection to public health, safety and the environment and must satisfy the principles
underlying ALARA analysis.

Based on the screening of technologies and alternatives described in Chapter 3 of this
submittal, the proposed preferred ground water corrective action alternative for the WNI
Split Rock Site is the Pathway Elimination Alternative, previously referred to as
Alternative No. 1 — Institutional Control with Alternate Water Supply, that incorporates
institutional controls and potentially an alternate drinking water supply. This alternative
eliminates the potential future human exposure pathway with institutional controls and
eliminates access to ground water for human consumption within the proposed long-
term care boundary. In addition, it provides for an alternate drinking water supply in the
future, should it be required, for existing or future residents within the proposed long-

term care boundary who use local ground water for their drinking water supply.

Extensive characterization of the site ground water chemistry and flow systems, with
extensive quality control, and modeling of key constituent transport has established the

direction and controlling parameters of the ground water flow system. In addition, it has
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been established that the source of site-derived constituents continues to diminish, and
all site-derived constituents in ground water will not migrate beyond the proposed long-

term care boundary at concentrations above protective values.

The flux of site-derived constituents from the site is decreasing and will continue to
decrease to low levels. Though the concentrations of tailing seepage have been
conservatively assumed not to decrease from “worst-case” levels, the seepage rate,
which has already decreased from over 1,000 gpm in 1986 to present rates of
approximately 150 gprm, is anticipated to decrease to the low, steady-state rate of less
than 5 gpm. Net concentrations of site-derived constituents will continue to decrease
through time.

All ground water constituent concentrations beyond the proposed long-term care
boundary will remain at background levels under all conditions. Furthermore, site-
derived constituents will remain within the range of natural background in the river
except during possible brief periods of extremely low flow. In the relatively near future,
site-derived constituents in the river will not exceed concentrations within the range of

natural background concentrations even during the most extreme low flow conditions.

As described in Chapter 3 and Appendix H, peak loading to the Sweetwater River
occurred in approximately 1996 and loading is decreasing. Future loading, which could
only be detectable during very low flow conditions, would result in concentrations within
the range of natural background for all but the most extreme, worst-case low flow
conditions. Even under the extreme, worst-case low flow conditions (7 day minimum
low flow of 2.1 cfs, see Appendix H) with the entire valley flow at the proposed ACL
values, concentrations in the river would remain lower than aquatic protective values for

all six site-derived constituents of concern (see Table 16).

Evaluation of the entire aquatic ecosystem during the period of peak loading (1995-

1996) indicated that there were no effects to the system from the combined range of
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site-derived constituents in the river. Further, decreased future loading to the river and
the self-flushing nature of the river system assures that there will be no long-term
cumulative impacts to the river. Over time the concentration of site-derived constituents
in the flood plain will return to protective values for all receptors and concentrations in
the river will remain within the range of natural background even during the extreme
worst-case low flow events. Therefore, a reasonable assurance of present and future

protection to all receptors is provided for the surface water system.

The proposed preferred alternative has no impacts on surface lands, traditional land
use, wildlife habitat or on the aesthetics of the area. No changes in ground water use
beyond the long-term care boundary will be required. In addition, all traditional land use
within the long-term care boundary should be allowed with the exception of use of
ground water for domestic drinking water supply. All other alternatives evaluated had
significantly greater impacts on surface lands, traditional land use, wildlife habitat,
aesthetics of the local area and significantly greater occupational risks to workers.
Further, the cost of the proposed preferred alternative is 100 times to 1,000 times less
expensive than the other alternatives. As a result, the preferred alternative provides the
requisite reasonable assurance of protection and satisfies the principles of the ALARA
process.

This alternative has been presented in the previous portion of this submittal in a level of
detail sufficient for screening and aiternative selection. This chapter provides additional
detail regarding the implementation of the alternative. It should be noted that the final
proposed area requiring control for the preferred alternative and the operation and
maintenance assumptions have been slightly refined from the conditions discussed in
Appendix H of this submittal. However, these refinements are minor and do not effect

the screening or selection of the preferred alternative.
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4.1 Alternate Concentration Limits

This section identifies the prdposed point of compliance (POC) monitoring wells, the
hazardous constituents and the limits for the hazardous constituents at the POC wells.
A discussion of the need for compliance monitoring is also provided. Additionally, since
site specific conditions are not readily amenable to the establishment of ACLs, an
alternative approach, supported by the regulations, is also proposed.

4.1.1 Point of Compliance (POC) Wells

The locations of appropriate POC are difficult to establish due to the site specific
conditions. The rates of seepage from the tailings have been demonstrated to be
decreasing and will continue to decrease over the next several decades. However,
tailings seepage is not the only source of hazardous constituents to the ground water
system. As established in the site characterization studies (see Appendix F), significant
amounts of hazardous constituents from the tailings seepage have become associated
with the aquifer solids and will slowly re-mobilize into the ground water over time. The
location of at least some of this secondary source term is beyond the edge of the
reclaimed tailings.

As stated in 10 CFR Part 40 Appendix A, Criterion 5(B)2, the objective of the POC is to
provide “prompt indication of ground-water contamination...”. In addition, the
introduction to 10 CFR Part 40 Appendix A defines the POC as “the site specific
location in the uppermost aquifer where the ground-water compliance standard must be
met”. In this site specific circumstance, the role of the POC is to provide prompt
indication of ground water concentrations that potentially might exceed established
levels that could cause non-protective conditions at exposure points. To this end, and

because of the secondary source terms noted above, the POC wells for this site under
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the proposed altemative should be located down gradient of all known source terms and
existing peak ground water concentrations. In addition, the POC wells should
conservatively evaluate average conditions of the ground water flowing from the site.
Since modeling and predicted loading from the source terms to the point of exposure
are based on average concentrations and predicted flow rates, compliance monitoring
should measure values that represent conditions greater than or, as a minimum, equal
to average valley flux conditions. The proposed POC wells were, therefore, selected to
monitor conditions that represent conditions greater than or equal to average valley flux
conditions. These wells will provide prompt detection of potentially non-protective
conditions, should they occur.

The existing POC well for the NW Valley, identified in WNI's Source Material License
SUA-56 condition No. 74B as WN-4R, is not down gradient of all the identified source
terms or peak ground water concentrations. Well 5 is located down gradient of all
known source terms and existing peak ground water concentrations in the NW Valley.
Well § is screened over a broad portion of the aquifer in the center of the existing and
future site constituent flow path. Consequently, this well will monitor conditions
representative of the core of the constituent flow from the site which is considerably
greater than the average valley concentration. Similarly, WN-21 is down gradient of all
source terms and current peak ground water concentrations. Therefore, Well 5 is
proposed as the POC in the NW Valley while the existing SW Valley POC well WN-21
remain the POC for this area. These wells will provide ground water quality
measurements that are significantly greater than the average concentration of the net
ground water flux from the valleys and will provide prompt detection should non-

protective conditions occur.

41.2 Hazardous Constituents and Proposed Standards

A complete characterization of hazardous constituents was conducted and is presented

in Appendix 1. A list of 25 constituents was originally identified for evaluation (Ag, Al,
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As, B, Ba, Be, Cd, Co, Cr(total), Cu, F, Hg, Mn, Mo, Ni, NH;, NO3, Pb, Ra-226+228, Sb,
Se, Th-230, Tl, U, Zn.). The constituent list includes and exceeds those constituents
listed in criterion 13 of 10 CFR Part 40, Appendix A and 40 CFR Part 192. The list of
constituents was expanded to-include constituents which may impact human health but
for which no regulatory requirements are presented in 10 CFR Part 40, Appendix A. It
should be noted that no volatile and semi-volatile or organic compounds were identified
at the site.

Only 17 constituents (AI, As, Be, Cd, F, Mn, Mo, Ni, NH3, NO3, Pb, Ra-226+228, Sb, Se,
Th-230, TI, and U), referred to as constituents of potential concern (COPC), were
identified above background or protective values (MCLs or risk based concentrations )
anywhere on the site including in the tailings. All but six of these 17 constituents will
never exceed the higher of background or protective values beyond the POC though
they are presently above these standards in the tailings today. Therefore, the proposed
license condition standards for these 11 constituents (Al, As, Be, Cd, F, Ni, Pb, Sb, Se,
Th-230, and T1) are the higher of background or protective values (see Table 17). The
constituents NH;, NO3;, Mn, Mo, Ra-226+228, and U were identified to be above the
protective standards today at or down gradient of the POC wells and potentially above
protective standards in the future. These hazardous constituents, referred to as
constituents of concern (COC) in Appendix | and Appendix H, are the constituents for
which alternate concentration limits (ACLs) and alternate standards are proposed.

4.1.2.1 Selection of Alternative Concentration Limits (ACLs)

Typically, ACLs are developed by determining a protective concentration for each
hazardous constituent at the point of exposure (POE) for either human or environmental
receptors or both. The preferred alternative (Alternative No. 1 Pathway elimination with
institutional controls and alternate drinking water supply) will eliminate any possibility for
human exposure to by-product materials in ground water. Any potential drinking water

well in the area would not have any constituents above background. Additionally, there
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will not be any environmental receptors for flow from the SW Valley. The only potential
receptors from site flow are ecological receptors in the Sweetwater River. As presented
in Appendix | the most sensitive of these environmental receptor is the aquatic life in the
Sweetwater River.

A comprehensive evaluation of the environmental impact from seepage out the NW
Valley was conducted in 1995 (Appendix 1). Subsequent analyses indicated that
maximum loading to the river occurred around 1995 and was in response to the peak
ground water flow ratés out the valleys caused by the maximum pool level in the pond
which occurred in 1986. Ground water flow rates and concentrations in the upper
valleys, and therefore loading to the river, have been demonstrated to be decreasing.
In addition, evaluation of the river system indicates there is no potential for cumulative
effects. Therefore, as long as the concentrations of the hazardous constituents remain

at or below historic levels, all of the environmental receptors will remain protected.

Even if the concentrations could significantly increase over time, the environmental
receptors would still remain protected because the loading to the river is a function of
the concentrations and the flow rate out the valley. The maximum loading to the river
occurred in 1995 which is reflective of both maximum concentrations and maximum flow
rates. The maximum ground water flow rate out the NW Valley was approximately
1,200 gpm and the peak tailing seepage rate was 1,000 gpm. Conditions in the
Sweetwater River remained protective during these conditions. The current flow rate is
approximately 210 gpm (with a current tailings seepage rate of approximately 150 gpm)
and the long-term flow rate is expected to be approximately 100 gpm (with a long-term
tailings seepage rate of less than 5 gpm). Since the long-term ground water flow rate is
approximately 1/10 the maximum historical NW Valley flow rate and tailing long-term
tailings seepage rates will be 1/20 of historical peak seepage rates, the long-term
concentrations could be 10 to 20 times greater than historic levels and still be
protective. This is further shown by modeling presented in Appendix H that within

approximately 50 years ground water concentrations of uranium, for instance, will
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approach background up gradient of the Sweetwater River.

Based on the fact that there are no human receptors and that the environmental
receptors will be protected as long as the future concentrations are less than the historic
concentrations, ACLs were determined for each of the POC welis based on maximum
historic concentrations seen in the valleys. This was done by determining the maximum
values for each of the six identified hazardous constituents that have been observed in
either the proposed POC wells (Well 5 and well WN-21) or the wells closest to the edge
of the tailings (Welvl 4' and well WN-B). These values are shown on Table 18 and are
discussed below for each constituent and for each POC.

Uranium:

Northwest Valley:
The historic maximum uranium value for the NW Valley was determined from well WN-
4/4R and Well 5. The historic data for both of these wells is presented on Figure 53. As

can be seen, the maximum uranium vaiue of 4.8 mg/L from these wells occurred in well
in 1991. The most recent uranium values are 0.3 mg/L in well WN-4R and 1.5 mg/L in
Well 5. From this, an ACL of 4.8 mg/L is proposed for POC Well 5.

Southwest Valley:

The historic maximum uranium value for the SW Valley was determined from wells WN-
B and WN-21. The historic data for both of these wells is presented on Figure 54. As
can be seen, the maximum uranium value of 3.4 mg/L in these wells occurred in well
WN-B in 1982. The most recent uranium values in well WN-B are 1.9 mg/L and 0.06
mg/L in well 21. From this, an ACL of 3.4 mg/L is proposed for POC well WN-21,
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Radium:

Northwest Valley:

The historic maximum radium-value for the NW Valley was determined from wells WN-
4/4R and Well 5. The historic data for both of these wells is presented on Figure 55. As
can be seen, the maximum radium value of 7.2 pCi/L from these wells accurred in well
WN-4/4R in 1992 and in Well 5 in 1992. The most recent radium values are less than
1.2 pCi/lL in both wells. From this, an ACL of 7.2 pCi/L is proposed for POC Well 5.

Southwest Valley:

The historic maximum radium value for the SW Valley was determined from wells WN-B
and WN-21. The historic data for both of these wells is presented on Figure 56. As can
be seen, the maximum radium value of 19.9 pCi/L from these wells occurred in well
WN-B in 1993. The most recent radium values are less than 1.2 pCi/L in both wells.
From this, an ACL of 19.9 pCi/L is proposed for POC well WN-21.

Manganese:

Northwest Valley:

The historic maximum manganese value for the NW Valley was determined from wells
WN-4/4R and Well 5. The historic data for both of these wells is presented on Figure
57. As can be seen, the maximum manganese value of 225 mg/L from these wells
occurred in well WN-4/4R in 1983. The most recent manganese values are 79 mg/L in
well WN-4R and 0.25 in Well 5. From this, an ACL of 225 is proposed for POC Well 5.

Southwest Valley:

The historic maximum manganese value for the SW Valley was determined from wells
B and 21. The historic data for both of these wells is presented on Figure 58. As can
be seen, the maximum manganese value of 35 mg/L from these wells occurred in well

WN-B in 1982. The most recent manganese values are 1.2 mg/L in well WN-B and
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0.14 mg/L in well WN-21. From this, an ACL of 35 mg/L is proposed for POC well WN-
21.

Molybdenum:

Northwest Valley:

The historic maximum molybdenum value for the NW Valley was determined from wells
WN-4/4R and Well 5. The historic data for both of these wells is presented on Figure
59. As can be seen, the maximum molybdenum value 0.66 mg/L from these wells
occurred in Well 5 in 1982. The most recent molybdenum values are less than 0.05
mg/L in both wells. From this, an ACL of 0.66 is proposed for POC Well 5.

Southwest Valley:

The historic maximum molybdenum value for the SW Valley was determined from wells
WN-B and WN-21. The historic data for both of these wells is presented on Figure 60.
As can be seen, the molybdenum has never been identified above detection limits in
either well. The maximum value identified during the site characterization is 0.22 mg/L.
From this, an ACL of 0.22 mg/L is proposed for POC well WN-21.

Ammonia:

Northwest Valiey:

The historic maximum ammonia value for the NW Valley was determined from wells
WN-4/4R and Well 5. The historic data for both of these wells is presented on Figure
61. As can be seen, the maximum ammonia value of 0.61 mg/L from these wells
occurred in well WN-4R in 1996. The most recent ammonia values are 0.1 mg/L in well
WN-4R and less than 0.01 mg/L in Well 5. From this, an ACL of 0.61 mg/L is proposed
for POC Well 5.
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Southwest Valley:

The historic maximum ammonia value for the SW Valley was determined from wells B
and 21. The historic data for both of these wells is presented on Figure 62. As can be
seen, the maximum ammonia value of 0.84 mg/L from these wells occurred in well WN-
B in 1997. The most recent ammonia values are 0.04 in well B and 0.05 mg/L in well
WN-21. From this, an ACL of 0.84 is proposed for POC well WN-21.

Nitrate:

Northwest Valley:

The historic maximum nitrate value for the NW Valley was determined from wells WN-

4/4R and Well 5. The historic data for both of these wells is presented on Figure 63. As
can be seen, the maximum nitrate value of 317 mg/L from these wells occurred in well
WN+4 in 1982. The most recent nitrate values are 42 mg/L in well WN-4R and 90 mg/L
in Well 5. From this, an ACL of 317 mg/L is proposed for POC Well 5.

Southwest Valley:

The historic maximum nitrate value for the SW Valley was determined from weils WN-B
and WN-21. The historic data for both of these wells is presented on Figure 64. As can
be seen, the maximum nitrate value of 70.7 mg/L. from these wells occurred in well WN-
B in 1991. The most recent nitrate values are 35 mg/L in well WN-B and 16 mg/L in
well WN-21. From this, an ACL of 70.7 mg/L is proposed for POC well WN-21.

As stated previously, virtually any value at the POC wells would ensure protection of
human health since there will be no human receptors for any ground water constituent
from the tailings impoundment. There are potential environmental receptors for flow out
of the NW Valley. An evaluation (Appendix 1) demonstrated that the environmental
receptors were not adversely impacted during a time that coincided with the maximum
ground water flow rates and concentrations out of the NW Valley. Since the flow rates

will dramatically decrease and the concentrations of constituents will continue to
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decrease over time, future loading of by-product material to the river should rapidly
g cease as shown by the modeling (Appendix H).

However, an independent evaluation using worst-case assumptions was conducted to
show that even a very conservative evaluation demonstrated that there will be no future
adverse impact to the environmental receptors. This evaluation used the following

boundary conditions:

1. Flow in the SweetWater River was assumed to be at worst-case, low-flow conditions
(2.1 cfs). This is approximately 8 times lower than the monthly average low-flow
conditions (17 cfs). This conservative assumption adds a large factor of
conservatism to the evaluation of protection in the river.

2. Ground water flow rates out the NW Valley remain constant at 1996 levels of 210
gpm. In fact, flow rates out the NW Valley are declining and the estimated current
flow rate out the NW Valley is less than 210 gpm. The flow rate is expected to be

@ approximately 100 gpm in the next 30 years.

3. Concentrations of the constituents seeping from the NW Valley are assumed to be
constant. As shown in Appendix F, the concentrations are expected to decline over
the next several decades.

4. There will be no attenuation of any constituent as the ground water flows from the
NW Valiey to the river. In fact, testing of constituent migration through un-impacted
aquifer materials demonstrates that all of the constituents will have some attenuation
with radium, for example, having very high attenuation characteristics and uranium
being transported with very little attenuation. The assumption of conservative
transport (e.g., no attenuation) is highly conservative, allowing the model to predict
significantly greater amounts of constituents above background concentration to
reach the river than will actually arrive.

Given these assumptions, the maximum hypothetical worst case concentrations for the
6 constituents were calculated for the Sweetwater River. These concentrations, along
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with the protective acute aquatic water quality values are presented on Table 16. As
can be seen, all constituents, under calculated waorst case conditions, are less than the
protective values. Therefore, there can be no adverse environmental impact to the
Sweetwater River.

413 Compliance Monitoring

No ground water compliance monitoring is warranted for the Split Rock site. As
discussed above, the ground water flowing out the SW Valley will not have any human
or environmental receptors. While ACLs are propased for well WN-21, the values could
be essentially at any level, and human health and the environment would still be
protected.

The potential for long-term impacts to aquatic life from flow from the NW Valley was
extensively evaluated. It has been shown that concentrations in the river have not
adversely impacted any environmental receptors and the concentrations and flow rates
from the NW Valley are continuing to decrease. Further, a worst-case hypothetical
evaluation concluded that there is no possibility for any unacceptable impacts to the
Sweetwater River. Therefore, there is no need to perform any additional monitoring at
well WN-5.

Monitoring at the two proposed POC wells (WN-21 and Well 5) has been performed
since 1981. These data clearly show 1) concentrations of virtually all constituents are
decreasing and, 2) that these decreasing concentrations are now changing relatively
slowly. These wells have successfully measured the stable trend of dissipation and
decline of the valley source terms. Therefore, the compliance monitoring history has
demonstrated that no additional monitoring should be required to ensure future
protection, since protection of public health and the environment has been maintained
under historic conditions, and present concentrations have been demonstrated to be
decreasing in a stable manner.
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In addition to the fact that there are no technical reasons to monitor ground water, there
are practical reasons why monitoring is not useful. Ground water flow rates are very
slow (15 ft/yr to 25 ft/year — Appendix D) and geochemical conditions are relatively
stable, and only expected to lead to decreasing concentrations of all constituents.
Long-term historical monitoring of Well 5 and well WN-21 and other wells in the valleys
clearly show these trends (see Figures 53 through 64). Significant changes to ground

water concentrations would not be seen for decades.

4.2 Alternative to ACLs

Inasmuch as site specific conditions do not permit precise adherence to traditional ACL
guidance and format, as an alternative to ACLs the Commission may exclude detected
constituents from the set of hazardous constituents on a site specific basis, if the
Commission finds that the constituents are not capable of posing a substantial present
or potential future hazard to public health, safety and the environment. 10 CFR Part 40,
Appendix A, Criterion 5B(3) specifically authorizes this approach and sets forth that in

deciding whether to exclude constituents, the Commission will consider the following:

(a) Potential adverse effects on ground water quality, considering —
) The physical and chemical characteristics of the waste in the

licensed site, including its potential for migration;

(ii) The hydrogeological characteristics of the facility and surrounding
land;

(iii) The quantity of ground water and the direction of ground water flow;

(iv) The proximity and withdrawi rates of ground water users;

(v) The current and future uses of ground water in the area;

(vi) The existing quality of ground water, including other sources of

contamination and their cumulative impact on ground water quality;

(vii) The potential for health risks caused by human exposure to waste

I\gwppddrftimaindoc\maintext.doc Shepherd Miller, Inc.
108



Western Nuclear, Inc. Split Rock Site
Ground Water Characterization and Evaluation Report

Main Document

(viii)

(ix)

constituents;
The potential damage to wildlife, crops, vegetation, and physical
structures caused by exposure to waste constituents;

The persistence and permanence of the potential adverse effects.

(b) Potentially adverse effects on hydraulically-connected surface water quality,

considering —

(i)
(i)
(iii)
(iv)
(v)
(vi)
(vii)
(viii)
(ix)

(x)

. The volume and physical and chemical characteristics of the waste

in the licensed site;

The hydrogeological characteristics of the facility and surrounding
land;

The quantity of ground water and the direction of ground water flow;
The patterns of rainfall in the region;

The proximity of the license site to surface waters;

The current and future uses of surface water in the area, and any
water quality standards established for those waters;

The existing quality of surface water, including other sources of
contamination and the cumulative impact on surface water quality;
The potential for health risks caused by human exposure to waste
constituents;

The potential damage to wildlife, crops, vegetation, and physical
structures caused by exposure to waste constituents;

The persistence and permanence of the potential adverse effects.

All of the above technical considerations have been addressed in this report and

appendixes. The specific treatments of all these technical considerations have been

discussed in the preceding chapters of this submittal in the attached technical

appendixes. They are summarized briefly below.

Regarding Criterion 5B(3)(a)(i), the physical and chemical characteristics of the waste at
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the Split Rock Site were fully characterized and are described in Section 2 of this
submittal and are documented in Appendix F. The procedures and methods used in
this characterization are included in Appendix A, Appendix B and Appendix F. This
characterization identified the tailings and the aquifer soils, which have become loaded
with site constituents, as the long-term sources of constituents to ground water. In
Section 3.0 and Appendix | of this submittal, 17 constituents of potential concern
(COPC) were identified as existing above the higher of MCLs, background or risk-based
concentrations (RBCs) at the site. Of these 17 COPC, only six constituents of concern
(COC or hazardous constituents) were identified as presently above the higher of
background, MCLs or RBCs down gradient of the reclaimed tailings or potentially above
these protective standards in the future. The potential for migration of all 177 COPC was
evaluated in Appendix F. The transport of the six COC were conservatively modeled,
assuming no retardation to characterize their potential future distribution and loading to
the Sweetwater River.

The hydrogeological characteristics of the facility and the surrounding land, identified in
Criterion 5B(3)(a)(ii), were extensively characterized using over 123 wells, 102
minipiezometers, extensive aquifer testing, review of historical data, surface
geophysical logging, borehole and well geophysical logging, and evaluation of site water
balance. The results of these characterization efforts are documented in Appendix A
through Appendix E. Similarly, the quantity of ground water and direction of flow,
referred to in Criterion 5B(3)(a)(iii), has been extensively evaluated through mapping of
hydrologic conditions and using a 3-dimensional finite element computer model
(MODFLOW) developed from the characterization of hydrogeological conditions. These
results have been discussed in Section 2.0 of this submittal and are documented in
detail in Appendix C, Appendix D and Appendix E.

The site characterization described in Section 2.0, identified all registered wells and
several un-registered in the site vicinity and their ground water uses. This data,
referenced in Criterion 5B(3)(a)(iv) and (v), is also provided in Appendix D of this

I\gwppddrftimaindoc\maintext.doc Shepherd Miller, Inc.
110



Western Nuclear, Inc. Split Rock Site
Ground Water Characterization and Evaluation Report
Main Document

submittal. Similarly, the current uses of the ground water in the area were determined
to include agricultural applications, stock watering, and domestic drinking water use.
Future uses were assumed to be the same as current use due to declining populations
and industry in the area. This topic was addressed in Section 3.0 and Appendix | and
Appendix H of this submittal.

Regarding Criterion 5B(3)(a)(vi), the existing ground water quality was extensively
characterized as described in Section 2.0 and Appendix F of this submittal. Existing
background ground v;/ater quality varies considerably with localized areas of naturally
occurring uranium concentrations above RBC levels identified in areas of existing
ground water use for domestic drinking water to the east of the site and in areas to the
southwest. The existing ground water quality outside the NW and SW Valleys is
presently and will remain suitable for all traditional uses (i.e., stock watering, agricultural
uses, industrial uses, etc.) with the exception of use as a long-term domestic drinking
water supply within the proposed area requiring institutional control. In addition, the
present and potential future extent of all site-derived constituents were characterized.
These results are described in Section 2.0 of this submittal and documented in detail in
Appendix F and Appendix H.

In regard to Criterion 5B(3)(a)(vii) and (viii), there are no present impacts to public
health, safety and the environment. No human receptors are presently using the
ground water containing site-derived constituents for domestic drinking water supply. In
addition, all ecological receptors are and will remain protected even under worst-case
hypothetical exposure conditions. The existing and pending institutional controls and
alternate drinking water supply will completely eliminate any potential for future human
exposure. Therefore, there is no potential for adverse impacts to human health, wildlife,
crops, vegetation or physical structures from site constituents. Because there are no
adverse effects from site constituents, the issue of the persistence and permanence of
adverse effects from waste sources identified in Criterion 5B(3)(a)(ix) does not exist.

Onily restricted access to ground water for domestic drinking water supply over an area
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of approximately 5,196 acres will be required. Of this 5,196 acres, control would be
required over approximately 1,600 acres irrespective of ground water quality due to
surface reclamation issues.

Similarly, the effects on hydraulically-connected surface waters, identified in Criterion
5B(3)(b) have been extensively evaluated and addressed in this submittal. Specifically,
items Criterion 5B(3)(b)(i) through (iii) are the same as Criterion 5B(3)(a)(i) through (iii)
and are discussed above. Site climate and regional rainfall, identified in item (iv), have
been described in Section 2 and Appendix D of this submittal. The site is located in the
high arid west with average annual rainfall of less than 11 inches per year and average
infiltration rates of less than 2 inches per year. This arid climate reduces the recharge
to the hydrologic system and limits the long-term transport of site constituents.

The proximity of the site to surface waters, the current and future uses of these waters
and the existing surface water quality, identified in Criterion 5B(3)(a)(v) through (vii),
were included in the site characterization described in Section 2.0 of this submittal. The
tailings disposal facility is located approximately %2 mile south of the Sweetwater River.
The river water is currently used for agricultural watering through surface diversions and
supports recreational habitat for fish and other aquatic life, birds and waterfowl, deer
and other wildlife. The river is classified as a Class Il river by the State of Wyoming and
this classification will not change under the proposed alternative. Ecological receptors
in the river have been and will remain protected from any adverse impacts, even under
hypothetical worst-case conditions. Other sources of constituent loading to the river
include loading from agricultural runoff upstream and impacts from livestock. These
issues and conditions are described in Sections 2.0 and 3.0 of this submittal as well as
in Appendix F and Appendix .

There is no potential for adverse effects to humans from exposure to site constituents in
surface water as surface water is not used for consumptive purposes and any potential

acute, short duration exposure, even under worst-case river concentration conditions,
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would not exceed protective human or aquatic life levels. Similarly, there are and will be
no adverse impacts to wildlife, crops, vegetation or physical structures from site
constituents in ground water. Consequently, there can be no permanent adverse
effects because there are no present or potential future adverse effects. This topic,
identified by Criterion 5B(3)(a)(viii) through (x), is discussed in Section 3.0 of this
submittal and Appendix | and Appendix H.

The contents of this submittal sufficiently address all of the requisite issues identified by
Criterion 5B(3) and Criterion 5B(6) of 10 CFR Part 40, Appendix A. Additionally, they
satisfy several of the criteria for applying supplemental standards set forth in 40 CFR
Part 192.21 which are applicable to inactive Title Il uranium mill tailings sites. Although
such criteria are, strictly speaking, not applicable to Title 1l sites, NRC itself has stated

“the use of criteria like the Title | supplemental standards established by EPA” provides

an acceptable basis (perhaps in conjunction with other criteria) to make a finding that

public health, safety and the environment will be adequately protected (Memorandum
from Hugh L. Thompson to Robert D. Martin entitled “Use of Title | Supplemental

Standards for Title Il sites, July 17, 1988). Some of those Title | criteria that would

appear relevant are as follows:

¢ Avoiding corrective actions that pose a clear risk of injury to workers notwithstanding
reasonable measures to avoid or reduce risk;

¢ Avoiding environmental harm that is clearly excessive and grossly disproportionate
in proportion to the environmental benefits reasonably expected;

e Avoiding estimated costs that are unreasonably high relative to the long-term
benefits, and the residual radioactive materials pose no clear present or future
hazard;

e Remedial action generally will not be necessary where site specific factors limit their
hazard potential;

o Practically speaking, there is no known remedial action (if one considers active
remediation in perpetuity both impractical and in violation of regulatory references for
long-term “passive” controls).
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As the ICRP has stated, a fundamental premise of any proposed reclamation/corrective
action (i.e., intervention) is that such intervention “should do more good than harm”.
The form, scale and duration of any such intervention should assure that the net benefit
be maximized (ICRP, 1990). This Plan satisfies this fundamental principle which is
essentially as embodied in Criterion 5B(6), 5B(3) and EPA’s Supplemental Standards in
40 CFR Part 192.12.

Because of thé site 'speciﬂc conditions at the Split Rock Site, constituents are not
capable of posing a substantial present or potential future hazard to public health, safety
and the environment. There are no human receptors or even a potential pathway due
to the implementation of enforceable institutional controls over access to ground water.
Therefore, the Commission may exclude the detected constituents as non-hazardous as
an alternative to granting ACLs. In addition, due to the site specific conditions, no
monitoring of the ground water conditions is necessary as no present or potential future
hazard to public health, safety and the environment exists.

4.3 Proposed Implementation Measures

431 Institutional Controls

The institutional controls associated with the preferred alternative include:

e Transfer of title for lands owned by Western Nuclear, inc. (WNI) to the long-term
custodian. The long-term custodian, as owner, can restrict and/or prohibit access to
ground water.

¢ Transfer of control and management of lands owned by the United States from the
Bureau of Land Management (BLM) to the long-term custodian. The long-term

custodian, as representative of the owner, can restrict and/or prohibit access to
ground water.
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e Enforceable restrictive covenants and/or equitable servitudes? on access to or use of
ground water under lands owned by third parties within the long-term surveillance
area. These equitable servitudes and restrictive covenants will benefit and run with
the fee land transferred to the long-term custodian and can be enforced by the
custodian as owner of the transferred land.

¢ Possible restrictions on water use classification by the Office of the Wyoming State
Engineer.

o Possible use of deed annotation and notification in local public land records (see
Criterion 11C of 10 CFR Part 40, Appendix A).

Figure 65 illustrates the area requiring institutional control over access to ground water
for domestic drinking water supply. In addition, this figure illustrates the type of

institutional control provided for the lands within the area requiring institutional control.

WNI presently owns 3,652 acres within the proposed area that require controls, or
approximately 70 percent of the area. In addition, approximately 700 acres within the
proposed control area are owned by the United States and are managed by the Bureau
of Land Management (BLM). Further, WNI has acquired deed restrictions prohibiting
the use of ground water for drinking water for the majority of the remaining area. These
deed restrictions run with the ownership of the land to be conveyed to the long-term
custodian and constitute equitable servitudes. These equitable servitudes include
restrictions on use of ground water for domestic water consumption for all lands with
existing deed restrictions, and restrictions on any use of ground water for selected
portions of these lands (see Figure 65). Future annual inspection by the long-term
custodian will ensure that no future inappropriate use of ground water on these lands is
developed. Therefore, enforceable controls are in place for approximately 97 percent of
the proposed control area.

% Equitable servitudes are a type of land use restriction that limits future property uses and can have
broad applicability and legal enforceability.
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WNI is continuing efforts to acquire the other small areas of private lands within the
proposed control area or to acquire deed restrictions for ground water use on these
lands. This area of land is less than 3 percent of the proposed controi area, and is
where WNI proposes an alternate drinking water supply if and when necessary, though
not for the next 100 to 200 years.

Due to the remote nature of this area and the history of traditional land use, it is highly
unlikely that use of ground water for domestic drinking water within this relatively small
area will devélép ‘in the future. However, via annual inspections by the long-term
custodian and comprehensive notice in the public record regarding the ground water
issues in the area, this alternative provides for the protection of public health, safety and
the environment. Any individual in the future who might potentially attempt to use the
ground water from the land within the proposed long-term care boundary for drinking
water (e.g., 2 liters/day) could only be exposed to sub-chronic concentrations of site-
derived constituents for a very limited period of time (no more than one or two years).
Based on that type of assumed sub-chronic exposure, there would be no adverse health

impacts to an average individual.

4.3.2 Alternate Drinking Water Supply

In order to protect potential new residents from potential risks from site-derived
constituents, an alternate drinking water supply will be provided to eliminate the
potential exposure pathway if and when it becomes necessary. It should be noted that
replacing the existing domestic wells with much deeper wells on their property or
providing the residents with water softening devices would be equally effective in
removing the potential exposure to site-derived constituents. However, the proposed
alternative includes the most comprehensive response to the new contingency by
providing an alternate drinking water supply for new residents who are now using
ground water for domestic water supply within the control area. The alternate water

supply would be installed in the future should site-derived hazardous constituents be
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identified in a monitoring well directly up gradient of the residential drinking water wells
at concentrations above the action levels described in the following section. Figure 66
illustrates all existing drinking water wells within the proposed control area and the
location of the proposed monitoring well to be used to identify concentrations of site-
derived hazardous constituents above the action levels.

4321 Monitoring and Implementation

It is proposed that a new monitoring well, located approximately 750 ft up gradient of the
existing domestic wells of the Red Mule Subdivision (see Figure 66), be installed to
provide monitoring for potential arrival of site-derived hazardous constituents. This well
would be constructed according to appropriate monitoring well standards and would
consist of 100 feet of well screen installed from approximately 10 feet above the water
table, and would monitor the ground water quality over the upper 70 feet of the local
ground water system. This is consistent with the depth interval over which existing

domestic wells access the local ground water.

Because of the slow rate of ground water transport (15 ft/yr to 25 ft/yr.), this monitoring
well would be sampled on 5 year intervals for:

Indicator parameters:

Static Water Level (SWL)

Field pH

Field electrical conductance (EC)
Cations (Na, Ca, K, Mg, Al)
Anions (Cl, SO4, C0;%, HCO3)

Constituents of Concern:

Dissolved uranium
Combined dissolved radium-226 +228
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Dissolved manganese
Dissolved molybdenum
Nitrate (NO3)
Ammonia (NH3;)

The down gradient area where site-derived constituents could potentially reach existing
drinking water wells has been identified to have existing anomalous natural ground
water concentrations. This makes use of the regional background hazardous
constituents values as action levels problematic. For example, existing uranium
concentrations in some domestic wells in that area (up to 0.3 mg/L) are naturally above
the conservative regional background concentration (0.1 mg/L) developed for the site
characterization. Therefore, it is proposed that data from sampling in the early history of
the proposed detection well will be used to develop a set of intra-well, location specific
background statistics as action levels for implementing the alternate water supply. The
proposed action levels would be the well specific background values of the six key
constituents of concem (U, Ra-226+228, NO;, NH;, Mn, Mo), though only U, NO3, and
Mn are ever anticipated to possibly migrate this distance. Background values would be
defined as the upper prediction limit at a 95 percent confidence level for each of these

constituents based on the background data set developed from the detection well.

Sufficient data can be collected to develop a statistically significant data set before
potential future arrival of site-derived constituents. This is largely due to distant location
of the existing site-derived constituents and the slow ground water flow velocities in this
area. Sampling and analysis for additional indicator parameters (e.g., SWL, anions,
cations,) will provide insight into potential future changes in local or background water
quality that may not be related to site-derived constituents, thus preventing false
identification of site-derived constituents.

The proposed implementation process would include confirmation of measured site-
derived constituent concentrations in the detection well. Should any site-derived
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constituents be detected in the monitoring well above the upper prediction limit, review
of the sampling and laboratory QA data would be performed. In addition, review of the
other monitoring parameters would be performed to determine if the elevated values are
due to site-derived ground water or due to other non-site related changes in ground
water quality. If no error in sampling or analysis of the monitoring sample or other non-
site related changes to ground water quality are indicated, confirmation sampling would
be performed within 90 days of data quality confirmation. If the values of the re-
sampling are confirmed to exceed the action levels, the alternate drinking water supply,
or another altemativé approved by the NRC would be implemented. Due to the low
velocity of ground water flow in this area and the very low action level, it would take over
20 years for the hazardous constituents detected in the monitoring well to reach the
existing domestic wells. In addition, it would take many years of actual consumption of
hazardous constituents at these concentrations to pose any potential risk to the
residents. Therefore, this implementation strategy is conservative and provides an

abundance of protection for the existing domestic water users.

It is proposed that the alternate drinking water supply well be located in NW'4 of the
NWY. of Section 17, T29N, R91W (see Figure 66), land presently owned by WNI.
However, it is recognized that a variety of potential locations for the alternate drinking
water supply well exist. As assumed in Appendix H, Attachment H.d, the alternate
drinking water well will consist of a 20,000 gallon storage tank and a pump house which
would contain the pump and a 250-foot-deep, 8-inch-steel well. Electrical power to the
system would be supplied via overhead lines. System piping from the alternate water
supply well to the residents would be supplied.

The present value of the funds necessary for well installation, operation, periodic
maintenance (O&M) and cost of utilities would be added to the prescribed amount of the
long term care fund to be paid by the licensee. Final and detailed costs of this
alternative will be determined through discussions between WNI and the long-term

custodian during development of the Long-Term Surveillance Plan (LTSP).
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