YN ERWM Comments on Remedial Investigation/Feasibility Study for the 100-NR-1 and 100-NR-2
Operable Units (DOE/RL-2012-15, Rev. 0 Draft, 2023)

General Comments

1.

The Yakama Nation (YN) Environmental Restoration/Waste Management (ER/WM) has been told
informally by all of the Tri-Parties that the 100-N proposed plan will remove permeable reactive
barrier (PRB) injection from all the cleanup alternatives. While we appreciate the heads up, we expect
that this drastic change from the current RI/FS will be provided in writing as a complete revision or
an addendum to the RI/FS. Adequate time must be given for review and comment on this material.

The proposed plan should not proceed until all information on alternatives, especially the removal of
PRB from the remediation, is presented, reviewed, and commented on by the regulators and the
Yakama Nation. The National Contingency Plan (NCP) states, “Feasibility study. (1) The primary
objective of the feasibility study (FS) is to ensure that appropriate remedial alternatives are developed
and evaluated such that relevant information concerning the remedial action options can be presented
to a decision-maker and an appropriate remedy selected. The lead agency may develop a feasibility
study to address a specific site problem or the entire site. The development and evaluation of
alternatives shall reflect the scope and complexity of the remedial action under consideration and the
site problems being addressed. Development of alternatives shall be fully integrated with the site
characterization activities of the remedial investigation described in paragraph (d) of this section. The
lead agency shall include an alternatives screening step, when needed, to select a reasonable number
of alternatives for detailed analysis.” It would be inconsistent with the NCP to present a draft
proposed plan that does not include PRB when the current RI/FS includes PRB in every alternative
except the no action. In addition, it is not possible for YN ER/WM to provide complete comments on
this document knowing that such a dramatic change is planned.

It appears that some applicable or relevant and appropriate requirements (ARARs) have not been
fully considered in the document. We believe that there are solutions to the issues we are noting but
the concerns must be addressed if the final remedy at 100-N is going to meet the CERCLA threshold
criteria.

a. Section 404 of the Clean Water Act — EPA put out guidance in 1988 titled, CERCLA
Compliance with Other Laws Manual: Interim Final
(https://semspub.epa.gov/work/HQ/174076.pdf). Section 3.4 details why section 404 of
the CWA is an ARAR that has substantive requirements that must be met if remedial
actions require the dredging or filling of waters of the US. As YN ER/WM has already
detailed to the Tri-Parties (January 17, 2023 meeting & July 24, 2023 email) the actions
taken at the N shoreline constitute filling of the Columbia River and there has been no
mitigation offsetting these actions. Section 1.5.3.5 also provides some information on
shoreline fill. Avoidance of further filling and mitigation for the actions already taken
must be completed. The Yakama Nation ER/WM would be willing to work on
developing a special environmental project (SEP) funded by DOE as part of the solution
to this issue.

b. Washington State’s groundwater cleanup standards and point of compliance, WAC 173-
340-720. As was agreed to at 100-BC, Washington State laws on groundwater cleanup
standards and point of compliance are an ARAR. The discussion at 100-BC was focused
on hexavalent chromium and it appears that this needs to be expanded at 100-N. In our
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specific comments below we discuss why it appears the Cr(VI) plume is connected to the
Columbia River.

100-N also has Sr-90 that needs to be considered. Currently the drinking water standard
is not being applied at the shoreline wells and aquifer tubes. Washington has designated
this section of the Columbia River as a drinking water source under the CWA. In
addition, this standard needs to be applied throughout the plume to be consistent with the
MTCA ARAR. This either needs to be explained better or the adjustments need to be
made to the RI/FS before going to the proposed plan.

Section 106 of the National Historic Preservation Act — The Yakama Nation has sent
several sets of detailed comments on the importance of this area and the requirement to
comply with section 106 of the NHPA. We have attached to those comments again
because the requirements are still the same. In addition, it is not possible to complete the
106 process when an entire portion of the remedy is going to be removed (PRB).

3. Protection of human health and the environment- Another CERCLA threshold criterion is the
protection of human health and the environment. We have concerns with information/analysis being
used for both the human and ecological risk evaluations.

a.

The YN does not believe that current federal and state cleanup levels are fully protective
of traditional practices on the site. The YN is currently in discussions with EPA regarding
the Yakama Nation Risk Scenario and how differences can be resolved with the original
scenario. The current area of focus is the sweat lodge scenario and the proper inputs to be
used for evaluating risks of this traditional practice. There is the potential that the results
of this work could inform how to better evaluate risks to Yakama people when
developing potential remedial goals and cleanup levels.

The evaluation of risks to benthic receptors living in the areas of release from 100-N is
inadequate. The 2005 field studies were conducted in a way that no conclusions can be
made because the methodology is not based on any standard EPA procedure. According
to the report on the work (DOE/RL-2006-26, Rev. 1) the samples were taken like this:
“Aquatic macroinvertebrates were sampled during September and October 2005 in the
near-shore regions at three locations at the 100-N Area (SDA, immediately downstream
of the SPA, and EMA). Macroinvertebrates were also collected at three reference sites:
two of these were upstream of the Vernita Bridge (at both the Benton and Franklin
County shorelines), and the third was approximately 0.8 km (0.5 mi) downstream of the
bridge on the Benton County shoreline. Invertebrates were collected by randomly placing
three 0.1 m2 (1.1 t2) plot frames within a 10-m (32.8-ft) section of shoreline. Samples
were collected just below and adjacent to the elevation where periphyton is persistent
(green line). River elevation was low during all sampling activities and river flows were
50 to 65 thousand cubic feet per second (kefs).

All substrates were placed in a Tutrox square aquatic kick net (45 cm by 22 cm by 25 cm
deep [17.7 in. by 8.7 in. by 9.8 in. deep], 800 um mesh) held downstream of the plot
frames. Plots were excavated to a depth of 10 cm (3.9 in.). All substrates were then
placed into white plastic sorting trays, and all invertebrates were gathered from the
sample using plastic forceps and placed in jars filled with 70 percent isopropyl alcohol.
Asiatic clams from each plot were counted according to size class. Any occurrences of
crayfish or sculpin also were recorded. Water-quality variables measured included
dissolved oxygen, water temperature, and specific conductivity, along with observations



of dominant and subdominant substrates, substrate embeddedness, and presence of
macrophytes. Invertebrates were identified in the laboratory using a dissecting scope with
keys to order and family (An Introduction to the Aquatic Insects of North America
[Merritt and Cummins, 1996]; Fresh-Water Invertebrates of the United States [Pennak,
1978]).”

The placing of the contents of the dipnet into a tray and field sorting invertebrates will
bias the samples to have only taxa that can be seen easily with the naked eye. While
macroinvertebrates are not microscopic, EPA requires samples to be sorted using
magnification in a lab because so many taxa get missed in the field. The results of the
study appear to confirm that the field sorting missed lots of taxa. Samples had total
abundance numbers of 20-74, which is extremely low for the Columbia River. In
addition, the low abundance of taxa like oligochaetes is suspicious. Finally, the
identification of taxa to only order or family level suggests that the firm conducting the
work had little to no taxonomic expertise. Any conclusions from this study should not be
used. In addition, the work done in RCBRA did not help resolve if there are risks to
benthic invertebrates at 100-N due to the way the studies were done.

YN has provided detailed comments to the Tri-Parties about concerns with the existing
PRB injections to the benthos. The ESA Section 10 documentation provided by DOE also
revealed similar concerns. The 100-N area of contaminated groundwater upwelling
should be investigated using standard accepted biomonitoring tactics so a true
understanding of ecological risk can be gained.

Specific Comments

L.

Page xxv, Table ES-1. (i) Under Balancing Criteria, Row of “Waste site cleanup timeframe (years)”,
should the “(100-N-18)” be “(100-N-108)"? (ii) Under Balancing Criteria, Row of “Cmax
groundwater cleanup timeframe in the aquifer”. Why do Alternatives 1 (No Further Action) and 2
(ICs, MNA, and PRB) share the same cleanup timeframe?

Page 1-23, Lines 17-18. Edit “between August 1995 and September 1966” to “between August 1965
and September 1966” (DOE/RL-2017-29, Rev. 0, 2017).

Page 1-63, Lines 17-21, Section 1.5.5.4. Would injection of phosphate solution in the vadose zone
mobilize the Sr-90? What is the percentage of the vadose zone Sr-90 that will be mobilized due to the
phosphate injection? How much more Sr-90 will flux to the Columbia River with injection of
phosphate vs. no injection?

Page 2-29, Table 2-7, Row of Well “199-N-182”, Column of “Depth to Top of RUM, m (ft) bgs”.
Edit “341.1” to 31.1”.

Page 3-18, Table 3-3. The Rwie, Rwic, Rwib, Rlm, and Rwia are all named as part of the “member of
Wooded Island”. The Rwic is within the RUM, and the RUM is in between the Rwie and the Rlm.
Why is the RUM not named as part of the “member of Wooded Island’™?

Page 3-125, Lines 7-8. “Chapters 3 through 7 present the setting, contaminants, and pathways for
contact with human health and the environment and potential harm though relevant exposure
scenarios.” Since Chapters 4—7 are summarized separately already (Pages 3-124-3-125), there is no
need to repeat them.



7. Page 4-41. Lines 39-44. §4.3.1.3. ‘As identified in CVP-2006-00004, a protectiveness comparison
was made based upon the fixed parameter three-phased contaminant leaching model identified in
WAC 173-340-747(4), “Deriving Soil Concentrations for Groundwater Protection.” This model
predicted that a Cr(VI) concentration of 7.7 mg/kg in soil was protective of the Columbia River. Thus,
the maximum detected Cr(VI) in soil of 2.96 mg/kg was determined to be protective of the Columbia
River based on this model.” In the cited reference, Cr(VI) concentration of 20 ug/L was used for the
Columbia River protection (CVP-2006-00004, Rev. 1, 2009). This conclusion needs to be updated
based on the Cr(VI) concentration of 10 pg/L water quality standard.

8. Page 4-41. §4.3.1.3. This section described Sr-90 verification sampling and the evaluation results on
groundwater protection. Based on CVP-2006-00004 (Rev. 1, 2009, Page 12):

The 116-N-1 cleanup verification models as described in the 100-NR-1 RDR/RAWP (DOE-RL
2001) comprise three depth intervals: (1) the shallow zone and overburden, (2) the contaminated
deep zone, and (3) the uncontaminated vadose (deep) zone. Based on the assumption that residual
contaminant levels in the deep zone data set extend uniformly to groundwater (as discussed in the
100-NR-1 RDR/RAWP [DOE-RL 2001]), residual activities of americium-241 , cobalt-60,
cesium-137, nickel-63, plutonium-239, plutonium-240, and strontium-90 would result in
groundwater concentrations that exceeded the groundwater RAGs. Because the assumption that
the deep zone contaminant concentrations extend uniformly to groundwater is too conservative in
the case of these contaminants, the three-layer model (based on boreholes 199-N-107A4 and 199-
N-1084) was applied to the 116-N-1 site.

By using the three-layer model, the report (CVP-2006-00004, Rev. 1, 2009) concludes that radionuclides
except for tritium in the soil of this site would not reach groundwater in 1,000 years. However, the
monitored groundwater Sr-90 concentrations below (Well 199-N-186) and downgradient (199-N-67) of
this site indicate continuing sources from the vadose zone (Figure 1 below). The citation to report CVP-
2006-00004 (Rev. 1, 2009) should be modified based on the recent data with discussions on why the
monitored data contradict the model results.
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Groundwater Results for Strontium-90 (pCi/L) at 199-N-67 (A4711)
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Figure 1. Groundwater Sr-90 Concentration at Wells 199-N-186 and 199-N-67. Source: HEIS.

10.

11.

Page 4-58. Lines 15-18. §4.3.1.4. “Several boreholes have been installed in this area to characterize
the vadose zone associated with 116-N-3. Boreholes installed as a part of this RI are shown as green
symbols. Several LFI boreholes were also installed in this area in 1995. The LFI boreholes that are
discussed in this section are shown as magenta symbols.” There are only three boreholes shown in
Figure 4-20. The RI borehole (C8190) is marked with a red symbol. The LFI boreholes (A9989 and
B2539) are marked with black symbols. Please verify the number of boreholes and symbol colors.

Page 4-62. Lines 1-11. From the soil sampling profile of Borehole B2539 (Well 199-N-109A)
(Figure 4-22 in the report), the soil concentrations of Cs-137, Co-60, and Sr-90 are all the highest at
the depth of 10 ft bgs, much higher than those reported in Table 4-16 for deeper samples. The waste
site was excavated six years after the borehole was drilled, but the radionuclides might have been
mobilized to deeper areas after the well drilling by precipitation or due to dust suppression during
excavation. The original borehole sampling data for deeper depths may not reflect the post-
remediation field condition any more. (i) Please clarify whether dust suppression was used during the
excavation, and whether there were significant precipitation events after the borehole was drilled. (ii)
The highest concentrations (which are closer to the post-remediation sampling results as shown in
Figure 4-23) from all depths should be used for this borehole for groundwater protection evaluation.

Page 4-64. Lines 26-30. “These data provided the basis for a three-layer model of the deep zone at
116-N-3 (CVP-2002-00002). A site-specific model was used to determine whether residual
contaminant concentrations were protective of groundwater and surface water. Based on the model
results, prevention of future irrigation at the site allowed the residual radionuclide concentrations to
meet groundwater protection standards.” The following is a description of the modeling (CVP-2002-
00002, Rev. 0, 2002, Pages 19-20):

Modeling was done because initial RESRAD runs showed that based on the conservative
assumption outlined in the RDR/RAWP (DOE-RL 2000), the Deep Zone Level I contaminant
statistical value concentrations would extend uniformly to groundwater. Based on this, RESRAD
predicted that the concentrations of americium-241, cobalt-60, cesium-137, nickel-63, plutonium-
239, plutonium-240, and strontium-90 in Deep Zone Level I would result in groundwater
concentrations that exceeded the groundwater RAGs. Because the assumption that the Deep Zone
Level I contaminant concentrations extend uniformly to groundwater is too conservative in the
case of these contaminants, contaminant depth distributions were obtained using the data



reported from Borehole 199-N-109A. The borehole data was used to construct a three-layer
model providing RESRAD concentration inputs.

The conclusion of soil cleanup for groundwater protection was based on a method that ignored the high
concentration points from the post-remediation verification sampling and used the deeper part of pre-
remediation sampling data from borehole 199-N-109A. As described in the last comment, radionuclides
might have been mobilized to deeper zones post well drilling, and the original deeper part of the sampling
data from the borehole 199-N-109A may not reflect the post-remediation field condition any more. The
high groundwater Sr-90 concentration at well 199-N-188 (located within the 116-N-3 extent) (Figure 2
below) is proof that the results of the interim closure of the 116-N-3 site were based on wrong
information or the wrong method. The citations to the report (CVP-2002-00002, Rev. 0, 2002) should be
modified to include discussions on why the monitored data contradict the model results.
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Figure 2. Groundwater Sr-90 Concentration at Well 199-N-188. Source: HEIS.

12. Page 4-169, Figure 4-51. From this cross-section view, the groundwater table between Wells 199-N-
123 and 199-N-93A was in the Hanford formation, which usually has much higher permeability than
the Ringold formation. The Sr-90 concentration was also high migrating through this cross-section
area. Would the PRB work in this area?

13. Pages 4-250. Lines 5-10. §4.4.4.6:

Total chromium and Cr(VI) concentrations in the confined aquifer monitored by well 199-N-80
were above the groundwater quality criteria in all samples in the RI groundwater dataset. The
chromium detected in well 199-N-80 is likely the result of high-volume past disposal of
chromium-bearing liquid waste into the nearby 116-N-1 waste site that was driven into this
relatively shallow, confined interval when the water table in the unconfined aquifer was high. The
contamination remains trapped and relatively stagnant in the locally confined interval.

The Cr(VI) concentration at RUM Well 199-N-80 had reached nearly 200 pg/L in 2011, and has been
above 100 pg/L since 2006 (Figure 3 below). High hydraulic head in the unconfined aquifer is only one
of the reasons causing the high Cr(VI) concentration at Well 199-N-80. If the Cr(VI) concentration in the
confined RUM water-bearing zone reached 200 ug/L at some time, the Cr(VI) concentration in the source
(the discharge) and the groundwater mound that spread through portions of the current vadose zone and
the unconfined aquifer upgradient of the confined aquifer should have also reached 200 pg/L or higher for
a period of time, considering the plume attenuation as it migrates downgradient. The maximum Cr(VI)



concentration monitored at Well 199-N-67 shown in Figure 4-103 (of the report) is much lower than that
from the RUM well. Have Cr(VI) concentrations of >200 pg/L been observed at any of the unconfined
aquifer wells near Well 199-N-80 or between this well and the 116-N-1 waste site?

Groundwater Results for Hexavalent Chromium (ug/L) at 199-N-80 (A4720)
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Figure 3. Groundwater Cr(VI) Concentration at Well 199-N-80. Source: HEIS.
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Figure 4-103. Comparison of Water Table Elevations
and Chromium Concentrations Over Time at Well 199-N-67

14. Page 4-263, Lines 21-23. §4.5.2. “However, aluminum, chloride, chromium, cobalt, copper, iron,
lead, manganese, nickel, silver, strontium, and zinc exceeded their associated drinking water
standards or water quality levels in some wells within the apatite treatment zone (some by several



Arsenic(ug/L)

Arsenicf{ug/L)

Arsenic(ug/L)

orders of magnitude).” Arsenic and Sr-90 concentration also exceeded the drinking water standards
(10 pg/L and 8 pCi/L for arsenic and Sr-90, respectively) in many aquifer tubes and groundwater
wells due to the apatite injection (e.g., Figure 4 below for arsenic and Figure 8-18 from this report for
Sr-90). Please note that some data points in the arsenic plots are marked as “Non-detect” due to high
practical quantitation limits (PQLs) of the analyses methods. Please add arsenic and Sr-90 to the list.
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Groundwater Results for Arsenic (ug/L) at APT2 (C5270)
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Groundwater Results for Arsenic (ug/L) at 199-N-138 (C5044)
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Groundwater Results for Arsenic (ug/L) at 199-N-128 (C5034)
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Groundwater Results for Arsenic (ug/L) at 199-N-147 (C5116)
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Figure 4. Groundwater Arsenic Concentration at Some Aquifer Tubes and Groundwater Monitoring
Wells. Source: HEIS.



6,000

—e— 189-N-122
—&— 199-N-123
5 000 T —+—199-N-146
Apalite Injection —a&— 109-N-147
® 2006-2008
g DWS = 8 pCilL
4,000
)
3 }
g
¢ 3,000
=
k=
2
7] 2011 Upriver and
Downriver Injections
2,000 <+
1,000
Jan-05 Jan-06 Jan-07 Jan-08 Jan-09 Jan-10 Jan-11 Jan-12 Jan-13 Jan-14 Jan-15 Jan-16 Jan-17
Collection Date CHSGW2016NR15a
2,000
Note: °
Detail of lower concentration data from 199-N-122
1,800 1/1/2008 through 12/31/2015 —m— 189-N-123
—o— 199-N-146
1,600 —a— 199-N-147
DWS = 8 pCill
1,400
)
= 1,200
[=1
g
¢ 1,000
=
k=
2
& 800
600
3
400
200 \ V‘ __-‘-’ \‘ S / ‘d ok 1
- N —
Jan-08 Jan-09 Jan-10 Jan-11 Jan-12 Jan-13 Jan-14 Jan-15 Jan-16 Jan-17
Collection Date CHSGW2016NR15b

Source: Figure 6-24 in DOE/R1-2016-67, Hanford Site Groundwater Monitoring Report for 2016.

Figure 8-18. Strontium-90 Data for Performance Monitoring Wells
Along the Central Segment of the Apatite PRB
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15.

16.

17.

18.

19.

20.

21.

22.

23.

Pages 5-46-5-47, Table 5-11. Editorial. Footnotes g and 4 should be switched to reflect the correct
radionuclides in the table.

Page 5-67, Figure 5-11. There are two gaps between the Specific Head boundary and the River
boundary (River Cell). Should the Specified Head boundary be extended further towards the River
boundary to close the gaps?

Page 5-68, Lines 37-39. §5.5.1.2. “Lower Boundary Condition. The lower boundary of the model is
a no-flow boundary in keeping with the stratigraphy selected as relatively impermeable units (e.g.,
Columbia River basalt and RUM) to serve as the lower boundary. For the I00NSFT Model, the lower
no-flow boundary corresponds to the top of the RUM.” There should be analyses or discussions on
the uncertainties of this lower boundary condition in §5.5.3, because the no-flow assumption conflicts
with the monitoring results that the so-called confined RUM water-bearing zone well 199-N-80 has
been contaminated (this report, Pages 8-12—8-14, §8.1.1.4.1).

Page 5-86, Line 6. The porosity definition in the brackets would lead to a porosity value of greater
than 1. Please verify.

Page 5-89, Lines 13 and 31. The recharge velocity values of 1.624E-05 m/d (Line 13) and 1.64E-05
m/d (Line 31) are inconsistent with ECF-100NR2-15-0127 (Rev. 0, 2018, Pages 17-18), or ECF-
100NR2-15-0128 (Rev. 0, 2018, Page 18), where the value is 6.14E-05 m/d, over three times greater.
Please verify.

Pages 5-119-5-121, Figures 5-38—5-40; and Pages 5-125-5-127, Figures 5-43—5-45. The figure titles
say “(20 ft Radius Limit)”, but the figure legends for both (a) and (b) panels indicate “(30ft. Radius)”
or “(30ft. no Inc.)”. Please clarify what scenarios are simulated.

Page 5-128, §5.6.2.5 and Figure 5-46. (i) Please add the No-PRB (best estimate) and the full-scale-
PRB (best estimate) scenarios to compare with the 1000-ft-PRB scenarios. (ii) Please clarify whether
the temporarily elevated Sr-90 discharge into the Columbia River due to the apatite injection are
considered or not in the simulations. (iii) The “30 ft” in the figure legend is inconsistent with the text
for Alternative Conceptual Models 3 and 4 which assume a “20 ft” radius. Please clarify.

Page 5-139, Lines 18-22. “The simulated peak groundwater tritium concentrations (shown in Figure
5-59 for maximum initial conditions and in Figure 5-60 for best-estimate initial conditions) show the
simulated distribution of tritium in groundwater at the times of 0, 1, 5, 10, 15, and 20 years. The
results show a secondary peak around 10 years before concentrations decline again, this reflects the
inclusion of a vadose zone continuing source in the simulation.” (i) It is hard to visualize the
secondary peak in the cited Figures 5-59 and 5-60. Please cite Figures 5-61-5-63 for the description
of dual peaks. (i) The simulated cumulative tritium activity trends in Figure 5-64 are nearly straight
lines between Year 7 and Year 15. Shouldn’t the slope steepen a little bit to reflect the second peak?

Pages 5-148-5-155, §5.6.6. (i) The state water quality standard of 10 pg/L should also be marked in
Figure 5-70 to be consistent with Table 8-3 on Page 8-7: “Groundwater containing hexavalent
chromium may migrate from upland areas and discharge to surface water in the future, therefore, the
10 ug/L state water quality standard is considered for the upland plume for protection of surface
water per WAC 173-340-720(4)(b)(ii).” (ii) The terms “shoreline aquifer” and “shoreline
groundwater” are used in this subsection and the figures, which are different from the descriptions
and figures in previous subsections within the §5.6, where three subregions are shown including the
aquifer, the shoreline, and the river adjacent subregions (this report, §5.6.1.1, Page 5-101). Please
make them consistent.
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24. Page 5-157, Table 5-33. (i) Please clarify whether the “No Action Scenario” for Sr-90 is the No-PRB
Scenario or one of the 1000-ft-PRB Scenarios. (ii) Please remove the units “(kg/Ci)” from the
Column title “Cumulative Mass/Activity (kg/Ci)”, since there is already a separate “Units” Column.

25. Page 6-14, Table 6-6. Row of “Inhalation rate”, the 3rd Column. Edit “20 me/d” to “20 m?*/d”.

26. Page 6-254, Table 6-205. The Well Name under the subtitle “Monitoring Well 199-N-185 Screened
in the RUM” is listed as “199-N-80” which must be a typo. Edit it to “199-N-185".

27. Pages 6-227—6-228, §6.3.6.5. The Subsections §6.3.2.2.1, §6.3.3.3.2, and §6.3.3.3.3 are either the
wrong numbers or in the wrong places. Please verify.

28. Page 8-14, Lines 16-17, §8.1.1.4.1. “Concentration trends at well 199-N-80 are stable and not
influenced by river stage effects, unlike nearby monitoring wells in the unconfined aquifer.” The well
was only sampled for Cr(VI) once outside the low river stage season (June 2006). Since 2010, Well
199-N-80 has only been sampled for Cr(VI) during low river stage period (August through October
each year) (Figure 5 below). Please present evidence to support the statement that Cr(VI) at this well
is not influenced by river stage effects.
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Figure 5. Groundwater Cr(VI) Concentration at 199-N-80 Showing Sampling Season. Source: HEIS.

29. Page 8-14. Lines 25-26. §8.1.1.4.1. “Additionally, the observed river-stage effect on nitrate and
sulfate concentrations in unconfined aquifer wells 199-N-2 and 199-N-103A4 does not occur at well
199-N-80.” 1t is hard to see from Figure 8-4 of this report what effect the river-stage has on nitrate
and sulfate concentrations. As shown in Figure 6, peaks of nitrate concentration at 199-N-2 occurred
in February (1995), March (1986, 1998, 2004), September (2000, 2001, 2010), and December (2016);
and the nitrate concentration in September varied from a high of 224 mg/L on 9/16/2010 to a low of
50 mg/L on 9/7/2012, all in September. Please clarify what the observed river-stage effect is.
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Figure 6. Groundwater Nitrate Concentration at Well 199-N-2. Source: HEIS.
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30. Page 8-14, Lines 28-31. §8.1.1.4.1. “The cause appears to be associated with high river periods
experienced in 2011 and 2012 that resulted in the water table increase near LWDF operational water
levels causing increased drainage of high nitrate/low chromium water from the unconfined aquifer
into RUM water-bearing zone at well 199-N-80.” (i) Is there a preferential flow zone between the
unconfined and the confined aquifers during the high-water-table periods? (ii) If there is an
“increased drainage” from the unconfined aquifer into the confined aquifer, should there be an
increased drainage out of the confined aquifer?

31. Page 8-14, Lines 31-34, §8.1.1.4.1. “This observation is indicative of the chromium CSM (Section
4.4.5.6 in this RI/FS) that contamination entered this relatively shallow, confined interval when the
water table in the unconfined aquifer was high during operation of the LWDFs. Cr(VI) concentration
trends in the overlying aquifer do not indicate that there is bidirectional communication.” (i) How
much has Cr(VI) contaminated water from the unconfined aquifer entered the confined aquifer for the
mixed groundwater Cr(VI) concentration in the confined aquifer to increase to over 170 pg/L
(Filtered Cr concentration in 1993, or Cr(VI) concentration in 2006)? (ii) What would the water
pressure be in the confined aquifer after this amount of contaminated water from the unconfined
aquifer entered the “localized” (this report, Page 8-14, Line 35), no-bidirectional communication
confined aquifer, if the groundwater from the confined aquifer did not discharge into the Columbia
River?

32. Page 9-14, Lines 29-31. “Along the shoreline, the C90 concentration decreases below the 278 pCi/L
BCG in about 10 years, while the Cmax concentration decreases below the 8 pCi/L PRG in about 230
years.” Figure 9-3 (Bottom) shows that the red line crosses the solid green line at about Year 223, not
230. Please verify.

33. Page 11-20, Lines 34—41. Both Rev. 0 (2007) and Rev. 1 (2009) are included in the reference list here
for DOE/RL-2006-26, but the version numbers (or year of the report) are not specified in the citations
in the text. Please delete one from the list or clarify which one is cited for all the citations to these two
references.

34. Page B-68, Line 9; Page G-33, Line 13; and Page N-19, Line 33. Edit “CVP-2006-00004, 2006 to
“CVP-2006-00004, 2009”.

35. Pages D-232-D-243, Table D-36. (i) The table title “Individual Aquatic Tube Summary Statistics for
Wells Screened Above the Below Table” is confusing. Please clarify. (ii) This table shows only two
detects above the action level of 2.4 png/L for silver, which is inconsistent with Table D-35 (four
times). The results listed for N116mArray-1A should include silver concentration of 5.98 pg/L on
9/6/2013; and the results for N116mArray-11A should include silver concentration of 5.6 pug/L on
1/27/2012.

36. Page D-253, Lines 3—4. “As shown in Table D-36, dissolved silver was above than the AWQC of 2.4
ug/L at three aquifer tube locations.” This is inconsistent with Tables D-36 and D-35. Please see last
comment for details.

14



References

CVP-2002-00002, Rev. 0, 2002, Cleanup Verification Package/Clean Closure Report for the Soil Column
of the 116-N-3 Trench, Crib, and 100-N-63:1 Pipeline. Bechtel Hanford, Inc., Richland, Washington.
Available at: https://pdw.hanford.gov/document/D9215249.

CVP-2006-00004, Rev. 1, 2009, Cleanup Verification Package for the Soil Column of the 116-N-1 Crib
and Trench. Washington Closure Hanford, Richland, Washington. Available at:
https://pdw.hanford.gov/document/0905200847.

DOE/RL-2017-29, Rev. 0, 2017. Annual Operations and Monitoring Report for UPR-100-N-17: March
2016 - February 2017. U.S. Department of Energy, Richland Operations Office, Richland,
Washington. Available at: https://pdw.hanford.gov/document/0068215H.

ECF-100NR2-15-0127, Rev. 0, 2018. Simulation of Contaminant Migration for the 100-N Remedial
Investigation. CH2M HILL Plateau Remediation Company, Richland, Washington. Available at:
https://pdw.hanford.gov/document/0064802H.

ECF-100NR2-15-0128, Rev. 0, 2018. Simulation of Contaminant Migration for the 100-N Feasibility
Study. CH2M HILL Plateau Remediation Company, Richland, Washington. Available at:
https://pdw.hanford.gov/document/0064801H.

15


https://pdw.hanford.gov/document/D9215249
https://pdw.hanford.gov/document/0905200847
https://pdw.hanford.gov/document/0068215H
https://pdw.hanford.gov/document/0064802H
https://pdw.hanford.gov/document/0064801H










¢ led description of all our concerns.














































































	General Comments
	Specific Comments
	Blank Page



