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Item 1 Comment: The conceptual model for TPH-D in groundwater is inaccurate and groundwater modeling has used unacceptable mixing Rework conceptual site model. Rerun groundwater modeling for TPH rcnie
General assumptions to determine compliance at the groundwater/river interface. By using two modeling domains, the modeling appears to inland modeling domain output to be concentrations for compliancepuos.

use mixing of river water inland to show results at the river interface that are lower than what near shore wells currently show.
Several comments address details related to this overall concern, including: 2, 190, 195, 206, 272, 301, & 341. Maximum, rather than average, concentrations should be used as modliptoprve

for bounding conditions of the amplitude of the plumes as well as the oizna
Basis/Justification: Conceptual site model and modeling results do not match current groundwater concentration values at the river footprint.
and within the plume area inland. TPH-D restoration timeframe at the river interface is listed as zero years (see Fig. 5-19, 5-36, and
Table 10-8), even though 2012 Groundwater data shows concentrations exceeding 500[tg/L at near shore wells.

Regulations do not allow a mixing zone to demonstrate compliance with surface water cleanup levels. [WAC 173-340-
720(8)(d)(i)(C)]

Item 2 Comment: Groundwater modeling for all COCs has used unacceptable mixing assumptions to determine compliance at the Rework conceptual site model. Rerun groundwater modeling for Sr-90adntae
General groundwater/river interface. By using two modeling domains, the modeling appears to use mixing of river water inland to show Alternatively, consider inland modeling domain output to be concentrton o

results at the river interface that are lower than what -near shore wells currently show. Comment #1 is related, compliance purposes.

Basis/Justification: Regulations do not allow a mixing zone to demonstrate -compliance with surface water cleanup levels. [WAC Maximum, rather than average, concentrations should be used as modliptoprve
173 -340-720(8)(d)(i)(C)] for bounding conditions of the amplitude of the plumes as well as the oizna

footprint.
Item 3 Comment: No Sr-90 PRG value is given for the protection of groundwater from soil leaching. A concentration value is given for Provide throughout the document the groundwater protectiveness asprvddiTal

Sr-90 for the groundwater protection RAG from DOE/RL-96-17. This concentration value (28 pCi/g) should be adopted as the value 8-3 for DOE/RL-96-17 for groundwater protection in the text and onfiueantbls
used in Table 8-3 and the proposed plan that addresses ongoing strontium-90 going from the vadose zone into the groundwater. as appropriate, for the reader to understand.
Comment 170 is related.

Basis/Justification: Ongoing vadose zone contamination of Sr-90 is widespread and will continue to leach into the groundwater
_________until it is depleted. No values are given that addresses this ongoing occurrence for groundwater protectiveness from soil leaching.

Item 4 Comment: The remedial alternatives. descriptions call the nitrate remedy for Alternatives #2 & #3 groundwater monitoring rather Explain intention of nitrate remedy for Alternatives #2 & #3, pointing u
General than monitored natural attenuation (MNA). The differences between groundwater monitoring and MNA should be described. If the similarities/differences between groundwater monitoring and MNA.Adtetesrbn

remedy is MNA, attenuation mechanism should be thoroughly described. There is no case made for reduction of nitrate being a attenuation mechanisms for nitrate.
strong attenuation mechanism. If diffusion/dispersion is the only mechanism it should be thoroughly described. Comments 88, 296,
& 312 are related.

Basis/Justification: The National Remedy Review board made the recommendation that future "decision documents should identify
mechanisms of natural attenuation for all contaminants for which MNA is being selected. These mechanisms, which may be different
under different conditions, should be identified for the range of hydrologic and geochemical settings encountered..." This level of
detail on attenuation mechanisms should be included in the RIIFS. Amy R. Legare, "National Remedy Review Board

________Recommendations for the 100-K, 200-UP-i, and 300 Areas of the Hanford Superfund Site", memo, June 26, 2012. _____________________________________
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Item 5 Comment: Phytotechnology involving both phytoextraction (to the contaminants absorbed in the soil, etc.) and rhizofiltration (to the Phytotechnology (both phytoextraction and rhizofiltration) should be rtie n

dissolved portion of Sr-90 from the groundwater) using Coyote Willows should be a retained technology for Sr-90. evaluated to treat Sr-90.

Basis/Justification: Phytotechnology is a viable technology that can be applied very effectively. Justification for not retaining in Perform a full analysis of potential implementation. Include the follongith

Section 8.5.3.1 is not based on actual field data/observation and some of the statements are exaggerated (e.g. intensive to manage) analysis.

without proper studies/background. Study shows that the food chain transfer and the Sr-90 in the leaf and the roots are at a level 1 . Determine area requiring cover (length along the river and plantn ti it)

significantly low enough to not cause any harm to the human health and the environment and these sources can be managed easily 2. Determine availability for biological consumption, and associatdrik

(U.S. Department of Energy. J00-NArea Strontium-90 Treatability Demonstration Project: Phytoextraction Along the 100-N 3. Discuss basis for management strategy or describe testing requie odeemn

Columbia River Riparian Zone - Field Treatability Study. By R.J. Fellows et al. (January 2010)). Phytotechnology will address both strategy, including whether plants require annual maintenancewa

the aquifer and the dissolved portion of the Sr-90 in the riparian zone. Modeling shows that one could achieve MCL at the river exclusionary fencing would be required to minimize damage bymmas

within 50 years or possibly much less using phytotechnology. determining if harvested biomass would require handling as
hazardous/radioactive waste, etc.

Section 5.3 of the Hanford Site Groundwater Strategy (DOE/RL-2002-59) lists as a key strategy element to "place a high priority on 4. Calculate effective time period required.

actions that protect the Columbia River and near-shore environment from degradation caused by the inflow of contaminated 5. Perform a detailed cost/benefit analysis.

groundwater." Phytoextraction may significantly decrease the time to achieve standards for groundwater entering the Columbia

River. To adequately perform a cost/benefit analysis for phytoremediation, the potential remedial timeframe should be thoroughly All retained technologies should have associated bulleted lists, tables, iueadtx

described. This also addresses the stated TPA goal (M-0 15 -11 0-T04) to take action "so that no contamination above drinking water updated.

standards or ambient water quality standards enters the Columbia River."

Item 6 Comment: The RI/FS Document failed to analyze a number of alternatives that could be applied to meet remedial action objectives Expand alternatives analysis to include phytotechnology and alternateatieramns

cost effectively. The following detailed analyses needs to be incorporated for proper evaluation and decision making: as described in comment.

" Alternative analysis using phytotechnology involving both phytoextraction and rhizofiltration using Coyote Willows.

" Alternative analysis using both phytoremediation in the riparian zone using for a length of about 400 feet and apatite barrier

with the following two options
i. Expanded apatite barrier thickness in both sides
ii. Expanded apatite barrier only towards the river with alternate delivery systems (e.g. horizontal drilling, inclined

borehole, etc.)
iii. Hot spot treatment of Sr. 90 in the inland portion of the plume

Basis/Justification: Phytotechnology is viable technology that can be applied very effectively (see Comment 5). New development

_________shows that horizontal/inclined drilling can be used to inject necessary fluids, etc. to expand the barrier in both directions.

Item 7 General Comment on the modeling, fate and transport: The following issues need to be addressed and be incorporated in ANY Carry out modeling and/or sensitivity analysis as outlined.

General alternative evaluation to remediate the groundwater

*Carry out necessary modeling and /or sensitivity analysis to have a clear understanding using following scenarios:

i) Scenarios using low, average and high Kds of Sr-90
ii) Scenarios with low average and high saturated conductivities (Ks)
iii) Uncertainty analysis and the significance of uncertainty associated with the parameter and model uncertainties

iv) Predictive analysis with expanded barrier concept outlined in Comment #6

Basis/Justification: Studies show significant variation of the Kd and Ks and other associated important input parameter will impact

the results of the modeling significantly which will affect costs of various remedial alternatives.
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Item 8 Comment: The testing requirements for natural attenuation should apply to Bioventing and Biosparging also. Add text describing methodology, field testing and analytical testing rqieet o
General monitoring the attenuation mechanism for Biosparging and Bioventing

Basis/Justification: Section 11.4.2 and 11.4.3 of Ecology guidance (Pete Kmet, Guidance for Remediation ofPetroleum
Contaminated Sites, Ecology Publication 10-09-05 7, October 2011) also lists these characteristics and more for remedy selection.

Bioremediation Well Borehole Soil Sampling and Data Analysis Summary Report for the 100-NArea Bioremediation Project (UPR-
100-N- 17), September 2009, WCH-3 70 RevO.

Item 9 Comment: There are numerous discrepancies in the number of waste sites that were used as a basis in this RI/FS. Provide a clear and concise number of waste sites in a Table and use tenme
General *P 2-3 bulleted list of 10- WSRFs consistently.

*P 4-7 L37 states 32 waste sites were remediated and interim closed out. Why not list all of these on Page 2-3?
*P 5-i Highlighted section states 38 waste sites remediated
*P 5-2 L 15 calls out 32 waste sites
*P 6-18 Table 6-8 actually lists 34 waste sites by name, but the number as totaled shows 33.
*P 7-5 L 15 states there are 24 waste sites

Item 10 Comment: The text throughout the document is contradictory in respects to the 120-N-i, 120-N-2, and 100-N-58. Bullets below Provide review of the 3 waste sites and correct text accordingly.
General point out specific locations:

*Section 1.3.2.4, Page 1-20, Lines 28-29 state that the 120-N-lI and 120-N-2 are unlined ponds that were replaced by 1 00-N-
58.

*Section 1.3.2.4, Page 1-24, Line 4 states that "In 1986 two ponds were replaced by a lined pond (120-N-2)".
*Section 1.3.2.6, Page 1-27, Line 45 relays 120-N-2 as being the double lined pond.
*Section 4.3.5, Page 4-75, Lines 5-7 speak about 120-Ni and 100-N-58 being unlined ponds.

Item 11, Comment: Figure ES-3. "100-NR-2 OU Commingled Strontium-90 and Nitrate Groundwater Plumes, 2011" has a hatched line that Please provide a legend item explaining this hatched line.
P: xxi extends along the shoreline then crosses onto the site. This marking is not shown on the legend.
5: ES
Fig. ES-3
Item 12 Comment: The abbreviations for MW and LWDF are not defined as others are in the bottom of the table. Provide abbreviations with definitions.
P: 1-14
S:
Table 1-2
Item 13 Comment: In the text 116-N-i, 11i6-N-3, 1 16-N-2, 1314-N Liquid Waste Storage/Disposal Facility are used, but they are not Provide where these facilities are in comparison to Figure 1-8 and the etdscsin
P: 1-16 identified on this map. Please provide these facilities. If two numerical numbers exists, then include both or provide a table that on pages 1- 17 through 1-20. Please use both facility and waste site numestruhu
Fig. 1-8 cross-references these facilities with one another. chapter 1 to limit confusion.

Basis/Justification: Reader has no information where these facilities are that are discussed in the text compared to the figure
provided.

Item 14 Comment: Based on the information presented, the 1 00-N-63 waste site, 11 6-N-2, 1314-N Loadout Facility, 116-N-i and 11 6-N-3 Add "mixed waste" where radioactive effluent or where "effluent"' is dsusd
P: 1-17 should all be recognized as having "mixed waste" that went through these facilities. As written, it reads that certain facilities had
S: 1. 3.2.3 radioactive waste and others had mixed waste.
L: 24-30:

_________Basis/Justification: Clarity that mixed waste, both radioactive and chemical waste, was stored or treated at these facilities. _______________________________________
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Item 15 Comment: Please provide the reduction in Cs- 13 7 going to 11I 6-N-3 from the recirculating cooling water treatment system. See comment.

P: 1-19
S: 1. 3.2.3 Basis/Justification: Completeness and more informnation for processing
L: 32-38
Item 16 Comment: For 166-N Tank Farm, provide a discussion that Figure 1-10 represents petroleum concentrations in the unconfined Include in this location a discussion of petroleum in groundwater and rfrneFgr

P: 1-20 & aquifer. No discussion is provided that extremely high concentrations of total petroleum hydrocarbons - diesel exist in groundwater. 1-10.

1-21
S: 1. 3.2.4 Basis/Justification: Even at a summary level, discussion of the contamination to groundwater from past releases is needed to

L: 40-24 understand the magnitude associated at 1 00-N facilities.-Cobnthsetncwihheneflwngorad"Oerprli
Item 17 Comment: Text states that "other smaller petroleum releases. ... and each has been identified and tracked as a waste site." The "each Cmieti etnewt h n olwn ora:"te erlu eesshv

P: 1-21 has been identified and tracked" is misleading. occurred at 100-N that were associated with leaks in pipelines and opertoa(err..

S: 1.3.2.4
L: 11 Basis/Justification: Since petroleum discovery is an on-going process during remediation I would assert that not all of it has been

identified.
Item 18 Comment: Figure 1-10 is out of place. Please move Figure 1 -10 to page 1-5 3 where it is called out.

P: 1-23
S: 1.3.2.4
Fig. 1-10
Item 19 Comment: Explain what is meant by "exceeded NPDES discharge limits". It is unclear whether this term relates to concentration Clarify what NPDES discharge limits were being exceeded.

P: 1-24 limits or flow limits.
S: 1.3.2.4
L: 7-9
Item 20 Comment: Radioactive spacers are introduced without a proper description. Please provide description of the spacers.

P: 1-25
S: 1.3.2.5
L: 10
Item 21 Comment: Please provide the status of these four RCRA facilities. Please address whether they are a closure unit, operating unit or Please state that all 4 units are in the closing section of the sitewide pemt

S: 1.3.2.6 post-closure unit. From the discussion, 1324-NA (120-N-i) and 1324-N (120-N-2) are post-closure units.

Basis/Justification: (WA7890008967, 2010, Hanford Facility Resource Conservation and Recovery Act Permit, Dangerous Waste

Portion, Revision 8C, for the Treatment, Storage, and Disposal of Dangerous Waste, as amended, Washington State Department of

Ecology, Richland, Washington. Available at: http://pdw.hanford.gov/arpir.)

Item 22 Comment: The reference to I100-N-5 8 seems irrelevant to the topic. Although collocated with the future RCRA TSD, 1 00-N-5 8 was Delete reference to 1 00-N-5 8. Or provide a segue from the RCRA TSstth

P: 1-26 not part of the TSD umt. CERCLA closeout of the 1 00-N-58.

S: 1.3.2.6
L: 16
Item 23 Comment: Text states in error that 11 6-N-i1 (13 01 -N) waste site met interim action RAGs. The next line describes the ESD which Modify text to state that interim action RAGs were not met at 11 6-N-i

P: 1-27 was required to interim close 11 6-N- I specifically. because it did not meet interim RAGs.
S: 1.3.2.6
L: 22-25

O/C = open or closed
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Item 24 Comment: The text erroneously lists 11 6-N-2 instead of 11I 6-N-3. Please edit the sentence as shown. ". ..protection. Waste sites 116-N-i and 11i6 N 2 11 6-N-3 were bothcasiida
P: 1-27 "interim closed out" ..

S: 1. 3.2.6
L: 30
Item 25 Comment: Text on Line 22 calls the 100-N-i a settling pond while Line 38 calls it a settling basin. Choose one title and use consistently.
P: 1-28
S: 1. 3.3
L: 22 &
38
Item 26 Comment: Modify the text on "Limited Field Investigations" to clearly describe that there were two separate LFIs performed on Modify text in the "Limited Field Investigations" section to clearly dcrieth'
P: 1-29 & Il00-NR- 1 waste sites. Provide the names, numbers and any other identification information for the seven high priority waste sites. separate soil LFIs.
30 Clarify that the LWDFs were investigated under a separate LFI than the other 1 00-NR- 1 waste sites.
S: 1. 3.4.1
L: 39-4 1 Basis/Justification: Nowhere is the actual 7 waste sites provided in this section.
Item 27 Comment: The whole paragraph speaks to the Sr-90 Kd and groundwater in a section designed for the vadose zone. Recommend moving the paragraph under 1.3.4.2 "Groundwater Invesiain"
P: 1-30
S: 1.3.4.1
L: 38
Item 28 Comment: More discussion is required for this section. Information is not provided to make the discussion meaningful. No real Provide more information in this section on all groundwater investigatoso one
S: 1.3.4.2 findings are provided. to the section where more discussion is provided.

Basis/Justification: More information is needed so the reader can understand the purpose of the investigation.
Item 29 Comment: Both DOE 0 5400.1 and 5400.5 have been replaced. The new DOE Orders are: DOE 0 450.1 A for 5400.1 that was Modify this section to include the correct DOE 0 numbers and correcthrerne
P: 1-31 approved in 2008 and 45 8.1 Chg. 2 for 5400.5 that was approved on 6/6/20 11. section accordingly.
S: 1.3.4.2
L: 4-9 Basis/Justification: Wrong DOE Order is cited. These orders are archived and are no longer current.
Item 30 Comment: Provide for comparison where the water table elevation for the unconfined aquifer along the river shoreline is in relation See comment and basis/justification.
P: 1-32 to the 113 mn. In addition, amsl (above mean sea level) is needed after the 113 in.
S: 1.3.4.2
L: 9-15 Basis/Justification: The groundwater elevation is needed along the river shoreline for context to the aquifer along the river

shoreline. Anytime an elevation is provided above mean sea level (amsl) is required after the measurement.
Item 31 Comment: text talks about "nonoperational" areas, without describing what a nonoperational. area consists of. Provide definition.
P: 1-34
S: 1.3.4.4
L: 2
Item 32 Comment: Provide a listing of the 23 new waste sites for completeness and show them on Figure 1- 13. See comment.
P: 1-35
S: 1.3.4.4 Basis/Justification: Clarity of discussion.
L: 4-8
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Item 3 3 Comment: It is unclear which facilities are being discussed. The 1324-N and 1324-NA facilities are not listed in Figure 1-7 Clarify that facilities listed in text and Figure 1-7 are those that have bee, nlddi

P: 1-38 (assumedly because they are listed on a separate table by their waste site numbers 120-N-2 and 120-N-i). the Action Memorandum for 100 N Area Ancillary Facilities (1998).

S: 1. 3.5.1
L: 5-1 1 Basis/Justification: Facilities are missing from the table that summarizes facility status.

Item 34 Comment: Text is confusing; it states that waste sites beneath the reactor will be remediated through the NEPA process, but then Clarify if the N reactor and 1 00-N-66 (and any other contamination foun eet h

P: 1-38/9 goes on to state that any contaminated soil beneath the reactor will be remediated in accordance with the CERCLA ROD. Executive IS S structure) will be dealt with under a future NEPA decision, under tepooe

S: 1.3.5.1 Summary p. vi also has language related to this subject. In addition, Table 1-8 footnote c states that the I100-N-66 will be addressed ROD, or elsewhere. Cite TPA milestone M-93-00 as requiring final comlto(o ia

L: 11-4 through the NEPA process. 
disposition of all 100 Area Surplus Production Reactors.

_________Basis/Justification: Clarity is required.

Item 35 Comment: Table 1-9 lists UPR- 100-N-42 as a no action site. This is incorrect. Change the status of UPR-1I00-N-42 to "Accepted", which is the statusaof81/03

P: 1-44
S: 1. 3.5.2 Basis/Justification: The draft Waste Site Reclassification Form (WSRF) has not been approved. The draft WSRF proposed "interim

Table 1-9 closure" and not "no action". A recent agreement (7-16-2013) with DOE places the UPR-100-N-42 as needing further

characterization and possible remedial action.

Item 36 Comment: Please change the call-out from Table 1-10 to Table 1-9. Change text to "In addition to the waste sites listed in Table 4-W- 1-9,th10-Itei

P: 1-44 
Action ROD...."

S: 1. 3.5.2 Basis/Justification: Table 1-9 seems more appropriate here.
L: 1
.Item 37 Comment: Table 1 -10 does not belong to the section it is currently placed in. Pes oeTbe1I o1aporaelcto iepg -3

P: 1-45
Table 1-
10
Item 3 8 Comment: Remove the sentence "Figure 1-21 illustrates- the pump and treat impact on groundwater strontium-90 concentrations at Remove sentence, update figure, or both.

P: 1-49 the riverbank." No impact is indicated at all. This figure (1 -2 1) is simply the pump and treat well system. It does not even represent

S: 1.3.5.3 the capture zone as stated in the caption for the figure. No extraction wells exist at the river to capture strontium-90 contamination.

L: 9-10
Basis/Justification: Figure does not support the sentence.

Item 39 Comment: The TPH wells are noted here without any context to apatite injection. Either explain how the apatite and TPH intertwine or remove the "and ontemfo

P: 1-52the TPH wells."

S: 1.3.5.
L: 3
Item 40 Comment: In the third Five-Year CERCLA Review in 2011, issue 1 and Action 1. 1 refer to the permeable reactive barrier at 1 00-N. Include discussion of 2012 Five-Year Review Issue 1 and Action 1.1.

P: 1-57 Add this discussion here in the document.
S: 1.3.7.3
L: 9-11 Basis/Justification: Issue 1 addresses 100-N apatite permeable reactive barrier.

Item 41 Comment: Only 7 of the 8 yellow borehole icons can easily be seen, while the others are hard to see. It appears as though 2 overlap. Recommend using another color such as red for the icon for easier Vieig

P: 2-16
5: 2.1.4.1

1Fig. 2-2 1
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Item,42 Comment: The legend of Figure 2-4 denotes "polygons" that the text does not explain or describe. Please provide a description in the text for what a "polygon" is or remoe
P: 2-24
S: 2.1.7.1
Fig. 2-4
Item 43 Comment: Text refers to Table 2-6 in error for both surface water and sediment samples. Table 2-6 does not present analytes. Correct table to read Table 2-5.
P: 2-25
S: 2.1.7.1 Basis/Justification: The correct reference should be Table 2-5.
L: 11 &
14
Item 44 Comment: An elevation difference of 82 ft amsl is not considered a "relatively flat plain", especially with the words previously Change the last sentence to state, "The reactor and all ancillary facilitisaelctdo
P: 3-1 describing this plain as "broad, slightly undulating plain". Please either describe it as undulating and simply state that the reactor and this broad, slightly undulating i-ela4ively-flat plain."
S: 3.1 all ancillary facilities are located on this broad plain.
L: 35-41

Basis/Justification: Elevation change of 82 ft amsl is not "flat".

Item 45 Comment: Provide the elevation level values for this "abandoned channel" in comparison to the current river channel for the reader See comment.
P: 3-3 to understand this difference rather than "much higher".
5: 3.1 Basis/Justification: This abandoned river channel is important to the conceptual site model and the groundwater flow and transport
L: 24-25 modeling.

Item 46 Comment: Provide the difference in the meaning of "infrastructure drainage" and "infrastructure features". Provide whether these See comment.
P: 3-3 are man-made or natural. Discuss how the "landscape supports occasional small wetland-like features"
S: 3.1
L: 26-29 Basis/Justification: It is unclear what is meant by certain terms and these terms appear synonymous at times. _______________________________________
Item 47 Comment: Provide additional information on the various acronyms used in Table 3-4. Provide what "KGS" means. Define KGS. Include the footnote from Table 3-10 on the Kansas GelgclSry
P: 3-32 model.
Table 3-4 Basis/Justification: Acronym not defined.
Item 48 Comment: Discuss why Slug test calculations have been based on the Kansas Geological Survey ("Slug tests in partially penetrating Provide why the slug test calculations used Kansas Geological Survey ehd
P: 3-33 wells" [Hyder et al., 1994]) method.
5: 3.4.2.1
L: 2-5 Basis/Justification: Blanket statement with no supporting discussion provides no information to why this method is better than

another method.
Item 49 Comment: Wells 199-N-91 A, 199-N-97A, 199-N-95A and 199-N-93A do not have a well screen indicated on the cross-section. Provide the well screen for all wells.
P: 3-35 Please provide the well screen as is done with the other wells.
Fig. 3-21

Basis/Justification: For well 199-N-91 A, no well screen makes it difficult to know in what formation the well is screened and where
the water table is in association with it.

Item 50 Comment: The water level is for 20 10. Please change and make consistent with other cross-sections for 2012. Comments 50, 5 1, Provide the water level elevations for this cross-section for the year 21 o
P: 3-35 52, and 53 are related. consistency.
Fig. 3-21

Basis/Justification: Water levels should be consistent for all maps to compare. Since most of the cross-sections have 2012
_________mesurmensradmhatdatsisavilaleuse202dwterlevlilevtios.ilable,_____use_____.0___1.2___water________________elevations.______

0/C = open or closed
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Item #
Page # Comment and Modification Needed

Section N Basis/Justification
Line/ #s

Item 51 Comment: Provide the high river stage and low river stage for 2012 to compare to the water table for Spring 2012. Comments 50, See comment.

P: 3-38 51, 52, and 53 are related.
Fig. 3-24

Basis/Justification: Comparing water table highs and lows to another year is meaningless. For consistency and appropriate

representation, the same year is needed. Use year 2012.

Item 52 Comment: The water levels are for 2010. Please change and make consistent with other cross-sections for 2012. Comments 50, 5 1, Provide the water level elevations for this cross-section for the year 212o

P: 3-39 52, and 53 are related. 
consistency.

Fig. 3-25
Basis/Justification: Water levels should be consistent for all maps to compare. Since most of the cross-sections have 2012

measurements and that data is available, use 2012 water level elevations.

Item 53 Comment: The river stage water levels are for 2010. The water level elevation is for Spring 2011. Please change and make Provide the water level elevations for this cross-section for the year 201 o

P: 3-40 consistent with other cross-sections for 2012. Provide the high river stage, low river stage and the spring level for 2012 data. consistency. Provide high-river stage, low river stage and spring level.

Fig. 3-26 Comments 50, 51, 52, and 53 are related.

Basis/Justification: Water levels should be consistent for all maps to compare. Since most of the cross-sections have 2012

measurements and that data is available, use 2012 water level elevations.

Item 54 Comment: "This unit forms an aquitard within the suprabasalt sedimentary sequence that confines the deeper unit A and basalt Please change this sentence or the one in the previous section to maketmcostn.

P: 3-42 confined aquifers within the Columbia River Basalt Group." In the previous section, it states Unit A is overlain by Rim. Here it

5: 3.4.3.4 states the other way around - Rim is the bottom unit and Rwia is above it.

L: 2-4

Item 55 Comment: "The RUM is an informal local name assigned to the first significant fine-grained unit encountered immediately beneath Change the sentence to read, "The RUM is an informal local name assgeoh is

P: 3-42 the deepest coarse grained deposits." This sentence indicates that the RUM is the lowest fine-grained unit, not the first encountered significant fine-grained unit encountered immediately beneath the uncnndaqie

5: 3.4.3.6 fine-grained unit in the Ringold Fmn. This is inaccurate,.eps rained deposits"

L: 21-23
Basis/Justification: This sentence indicates that the RUM is found "beneath the deepest coarse-grained deposits." This deposit

would be Ringold Formation Unit A member, not Ringold Fmn. Unit E member.

Item 56 Comment: The sieve sizes presented in Table 3-7 seem out of alignent with one another. Sizes go down from 3", 1.5", to 34". Please review and correct.

P: 3-59
5: 3.5.3 Basis/Justification: Was the 34" supposed to/ " ?

Table 3-7
Item 57 Comment: The waste disposed states "hazardous or radiological liquid waste". Some of this waste was. mixed waste, both Change text: "volumes of hazardous, of~ radiologicalor mixed liquid at t h

P: 3-67 hazardous and radiological. Add "or mixed liquid waste". ground"

5: 3.6
L: 1 Basis/Justification: Mixed waste was received to the ground at numerous times from 1987 to 1991. Mixed waste needs to be added.

Item 58 Comment: Three sentences are combined into one. Divide this sentence into separate sentences for clarity. Divide sentence to read, "The RUM (aquitard) underlies the entire are.I satik

P: 3-67 
relatively low transmissivity unit. The RUM forms the base of the Uncnie qie.

5: 3.6.1.1 Basis/Justification: Three separate thoughts occur for this one sentence. Divide it into three sentences for clarity.

L: 26-28

0/C = open or closed
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Item 11
Page 11 Comment and Modification Needed
Section 11 Basis/Justification
Line/ #s
Item 59 Comment: SGW-47786 needs to be placed in the TPA AR. This document provides the basis for the vadose zone and groundwater Provide SGW-47786 and place it on the TPA AR.
P: 3-68 modeling conducted for this RI/ES and needs to be accessible by the public and the regulatory agencies.
S: 3.6. 1.1
L: 10
Item 60 Comment: Here and elsewhere in the document, the Rwie is referred to as "gravelly sediment". In geologic terms, this has no Please specify whether it is a gravelly sand, gravelly silt, or gravellyclyPeaeb
P: 3-69 meaning. specific in your description.
S: 3.6. 1.1
L: 2 1-36 Basis/Justification: Geologic term "sediment" and regulatory term "sediment" have different meanings. Sediment as a geologic

term serves no purpose in this section. This section should be describing the Hydrostratigraphic Units and "sediment" does not
provide this description.

Item 61 Comment: The text states 1 00-K pump and treat has influenced the water table; however, it appears a radial low and high existed in Please discuss this radial low in the southern portion of 1 00-N moreanprvdth
P: 3-72 2009. The low got bigger in 2010 down in the southern portion of 1 00-N. These data were taken in March, before the pump and hydrostratigaphy information in this section that discusses this phenomnn
Fig. 3-36 treat had any influence.

Basis/Justification: Water table lows and highs do not match discussion in the text on page 3-71 lines 11 through 15.
Item 62 Comment: Removethe term "former" from all the sites referenced. These sites are still referred to as 1301-N LWDF, 1325-N Change all references to one designation with the other designation inprths.Fo
P: 3-74 LWDF and 1324-NA percolation pond. This is how they are in the Dangerous Waste Permit for Hanford. 120-N-i and 116-N-i are example 116-N-i (1301-N).
S: 3.6.1.3 simply waste site codes from WIDS.
L: 4-6

Basis/Justification: These sites are still referred to as 1301-N, 1325-N and 1324-NA in the Hanford Federal Facility Dangerous
Waste Permit and this designation needs to be included..

Item 63 Comment: The anions are missing their associated charges. Either add the charges for the anions or delete the charges associatedwihtecios
P: 3-77
5: 3.7.6.1 Basis/Justification: The cations do have their associated charges listed.
L: 7-9
Item 64 Comment: For the letters on the Piper diagram, please make them more readable. Currently it is hard to see what the letters are. See comment.
P: 3-79 Familiarity is needed with how the information is plotted to understand which letter is which.
Fig. 3-41

Basis/Justiflcation: Cannot read letters on the Piper diagram.
Item 65 Comment: Cyanide, fluoride, uranium, strontium-90 and tritium have not been identified as being unfiltered, or filtered. Please List if the data for cyanide, fluoride, uranium, strontium-90 and tritiumwreo
P: 4-4 provide the sample type information for these constituents. unfiltered or filtered samples.
S: 4.1
Table 4-2
Item 66 Comment: Line 38 text & Table 4-4 infer that all waste sites listed have CVPs as closure documents. This is incorrect. Recommend changing the "CVP" term to "closure documents".
P: 4-7
S: 4.3.1 Basis/Justification: Most of the sites listed used a "Remaining Sites Verification Package as part of their closure documentation.
L: 38
Item 67 Comment: Provide the concentrations range for plutonium isotopes and discuss the zones that exceed concentrations protective of Provide a comparison of soil concentration values that are protective o rudae
P: 4-39 groundwater and direct contact. Provide a map showing the concentration values for plutonium-238 and plutonium-239/240. and direct contact to the maximum soil concentration values from theRIbehes
5: 4.3.2.3

_________Basis/Justification: Required by the regulations.___________________________________________

0/C = open or closed
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Item #
Page 4I Comment and Modification Needed

Section # Basis/Justification
Line/ #s

Item 68 Comment: Plutonium-238 and -23 9/240 are at 57 to 60 ft. bgs at this facility, yet no value was calculated in the RDRJRAWP Provide the value for Plutoni-um-23 8 and -239/240 needed for soil concraintob

P: 4-43 (DOE/RL-2005-93) for plutonium-238 and -23 9/240. No value was provided in Table 8-3 of this RI/FS for a proposed PRG for protective of groundwater/surface water.

Table 4- Plutionium-238 or -239/240.
13

Basis/Justification: Conceptual site model is no longer valid for waste sites 116-N-i and 1 16-N-3 and needs to be re-evaluated.

Item 69 Comment: Provide a vertical line that shows the value 27.6 pCi/g for the Sr-90 on the graph. In the text for this borehole, discuss See comment.

P: 4-45 & the fact that in this borehole, Sr-90 in the soil column extends into the groundwater at values exceeding 27.6 pCi/g.

4-47
Fig. 4-15 Basis/Justification: Data shows that at depth, Sr-90 is a contributing source to groundwater. The water table in this area is only

& 4-16 72.6 ft bgs.

Item 70 Comment: For all of Section 4.3, provide a comparison of whether the concentration levels in the RI bore holes exceed the Interim Provide a colun on the tables or a new table that provides the maximu auin

P: 4-64 Action cleanup values provided in the N Area RDR/RAWP. As written, it is difficult to determine if Sr-90 , cobalt-60, plutonium- compares to the cleanup value established in the interim action RDFJAW.

5: 4.3 23 8/plutonium-23 0-240/uranium-23 5 and americium-24 1 exceed these values under 11I6-N-i1, and 11 6-N-3 and the other waste sites

for Sr-90 and cobalt-60.

Basis/Justification: CERCLA requirements of whether more cleanup is required to meet direct contact and protection of

groundwater
Item 71 Comment: Sr-90 concentrations exceed the soil concentration values for soil that is protective of groundwater in borehole C8 190 See ~omment.

P: 4-62 below the water table. Provide a discussion of this fact in the text and on figure 4-23 provide a vertical line showing the 27.6 pCi/g

5: 4.3.3.2 concentration line, similar to the background 90t percentile line.

Basis/Justification: Interpretation of data is needed to aid in the decision for the remedy and to classify the nature and extent that

the contaminant exceeds cleanup standards based on the interim action RDR/RAW.

Item 72 Comment: Based on the soil results for the shoreline, please add uranium-235 (see p. 4-90) to the radionuclides and uranium as a Add uraniumn-23 5 and TPH-asolinc range to Table 4-27.

P: 4-97 chemical to the metals list for analyses. Also, add, TPH-gasoline range.

Table 4-
27 Basis/Justification: These constituents have been detected above background concentration and action level concentrations that

warrant them being carried forward in the FS.
Item 73 Comment: Please provide-what the dash -'represents in the footnotes.

P: 4-105
Tables 4- Basis/Justification: Clarity.
29 -

4-38
Item 74 Comment: Discussion is about ethylbenzene, but the comparison to action levels is to tetrachloroethene. Please change to

P: 4-13 1 ethylbenzene and the correct action level of 4 [Ig/L for it.
5: 4.4.2.1
L: 10 Basis/Justification: Wrong analyte being referenced.

O/C = open or closed
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Item 9I
Page 4 Comment and Modification Needed
Section # Basis/Justification
Line/ #s
Item 75 Comment: For 100-N, please state whether plutonium-23 8, -23 9/240, cobalt-60, and technetium-99 were detected in groundwater
P: 4-131 samples.
S: 4.4.2.1
L: 13-25 Basis/Justification: High soil concentrations exist in the area around 11 6-N- I and 1 I16-N-3 and needs to be discussed.
Item 76 Comment: Arsenic was released near the apatite barrier very close to the river, yielding groundwater concentrations that were above Considering that the apatite barrier will be expanded, add discussionintedcm t
P: 4-133 both the MCL and AWQC. Some high levels appeared in aquifer tubes. Other metals were also mobilized to concentrations above about how similar arsenic and other metal concentration excursionsingodwtril
- 4-134 risk-based levels and/or MCLs during roughly the same time period, and were present in samples from the same aquifer tubes: lead, or will not be prevented in the future.
5: 4.4.2.2 manganese, silver and vanadium.
General

Basis/Justification: The following concentrations of arsenic were present in aquifer tubes:
ATP-1 360 pg/L 6/29/2007 filtered
APT-2 270 ptg/L 6/16/2007 filtered
APT-S 59 jig/L 11/14/2007 filtered

Item 77 Comment: For plutonium and other alpha emitters, 15 pCi/L is not the standard. One must show the cumulative alpha emitter is Reevaluate using a cumulative approach. Please provide the wells tha luoum
P: 4-161 less than 15 pCi/L. Please evaluate for all alpha emitters for their cumulative effect. Provide the wells that plutonium-239/240 were 239/240 were detected.
5: 4.4.2.5 detected for completeness.
L: 26-32

Basis/Justification: Wrong use of the DWS is being applied for alpha emitters.
Item 78 Comment: Arsenic is not retained as a COPC, yet there are exceedances above background. Explain why arsenic is not retained as a COPC.
P: 4-168
5: 4.4.2.5
L: 16
Item 79 Comment: Gross beta is not shown in the table. Please add gross beta in the table, where appropriate. Gross beta was detected at Please add gross beta to the, table.
P: 4-176 numerous wells and discussed in the previous sections but is not shown in this table.
5: 4.4.2.7
Table 4- Basis/Justification: Gross beta does not fit into any of the categories on the table.
39
Item 80 Comment: Well 199-N- 182 is not located on Figure 4-1, 4-2 or any other figure in Chapter 4. Please include well 199-N-i 182 on Figure 4-1 and the appropriate assocaeasest
P: 4-195 figure.
Table 4- Basis/Justification: An important well pair to 199-N- 184 is not being shown on the table.
46
Item 81 Comment: Text states the TPH diesel is associated with 11I6-N tank farm. This is incorrect. Please correct.
P: 4-203
5: 4.4.3.1 Basis/Justification: The correct association is 166-N.
L: 19
Item 82 Comment: The text refers to 16-N-i1. Please correct.
P: 4-204
5: 4.4.3.1 Basis/Justification: The correct call out should be 11I6-N-i1.
L: 20

O/C = open or closed
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Item #1
Page #1 Comment and Modification Needed

Section #1 Basis/Justification
Line/ #1s

Item 83 Comment: Text speaks to the continuous Sr-90 exceedances (290+ pCi/L) up river of the main plume in aquifer tubes 7934, 7935, Describe what, if any, are the proposed actions to mitigate the Sr-90 at hsprino

P: 4-205 and 7936, yet the RI/FS does not provide direction on whether or not this area of high Sr-90 will be addressed. the river interface.

S: 4.4.3.2
L: 22+ Basis/Justification: Overall the document relays that the Sr-90 at the river interface will be treated.

Item 84 Comment: The referenced table should be 4-54, not 4-5 1. Please reference Table 4-54.

P: 4-207
S: 4.4.3.2 Basis/Justification: Incorrect table reference. Table 4-54 provides the plume size.
L: 25-26
Item 85 Comment: Depth as feet bgs is nice, but cannot be correlated to changes in elevation amsl to recognize trends in plume, migration. Please provide the elevations for each of the sample results in addition ote et

P: 4-2 10 Comments 85, 87, & 94 are related. below ground surface.

Fig. 4-42
Basis/Justification: Clarity of Sr-90 plume migration

Item 86 Comment: The text calls the 1 16-N-3 the "N-3" LWDF Please revise and use one nomenclature consistently.

P: 4-222
S: 4.4.3.3 Basis/Justification: This is not common nomenclature that has been presented in the document.

L: 15
Item 87 ,Comment: Depth as feet bgs is nice, but cannot be correlated to changes in elevation amsl to recognize trends in plume migration. Please provide the elevations for each of the sample results in additiontthdeh

P: 4-236 Comments 85, 87, & 94 are related. below ground surface.

Fig. 4-60
Basis/Justification: Clarity of nitrate plume migration

Item 88 Comment: Text states the nitrate plume appears to have stabilized and references Table 4-54, but no justification has been provided. Provide a basis for the statement that the nitrate plume is stable.

P: -239 This comment is related to Comment #4.
S: 4.4.3.4
L: 9-10 Basis/Justification: This table does not provide a basis or data for comparison to support the plume stabilization statement. Plume

stability is a key component of whether MNA can be applied to a COC.

Item 89 Comment: The text states a sample value has been flagged as a "bad value" because it doesn't agree with other depth discrete Please review and provide proper flagging (qualified) nomenclature.Ifterslwa

P: 4-242 results. not qualified, remove statement.

S: 4.4.3.4
L: 10 Basis/Justification: The "bad value" is not proper flagging (e.g., qualifying) nomenclature. Was the result suspect? Rejected?

Estimated? Have a Potential issue?

Item 90 Comment: Provide basis for statement that petroleum plume both shrinks and remains within the same historical footprint/flowpath Provide basis for petroleum plume stability statement. Discuss any limtiosfda.

P. 4-242 to the river. Discuss TPH-D concentration fluctuations over time.

L: 30-32
Basis/Justification: Data is limited on petroleum in groundwater. Basis should be provided for this assumption and limitations of

data discussed.
Item 91 Comment: Please explain why well 199-N- 183 has the highest tritium concentration compared to wells within the 11I6-N-i1 and Explain how tritium has migrated downgradient to well N- 183 from tewsests

P: 4-243 1 16-N-3 waste sites.
Fig. 4-66

Basis/Justification: Clarity is needed to explain this phenomenon.

0/C = open or closed
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Item 4
Page # Comment and Modification Needed
Section # Basis/Justification
Line/ #s
Item 92 Comment: Please change the ft bgs for well N-1 86 to 77.5 to be consistent With Table 4-5 la. See comment.
P: 4-243
Fig. 4-66 Basis/Justification: Consistency.
Item 93 Comment: Figures 4-67 & 4-68 are drawn on completely different scales and appear to be using different data sets (4-68 states Redraw Figures 4-67 & 4-68 in similar scales and with similar data st oadi
P: 4-244 information is specifically from RI Wells). Figures should be redrawn in similar scales for comparison, comparison.
& 4-245
Figs 4-67
& 4-68
Item 94 Comment: Depth as feet bgs is nice, but cannot be correlated to changes in elevation amsl to recognize trends in plume migration. Please provide the elevations for each of the sample results in additiont h et
P: 4-245 Comments 85, 87, & 94 are related. below ground surface.
Fig. 4-68

Basis/Justification: Clarity of TPH-D plume migration
Item 95 Comment: This section states that more information regarding the RUM is required. What type of information, how will it be Clarify data needed for RUM. Has this data need been satisfied or isitacretndI
P: 4-246 collected and when will it be collected. What will this information be used for? Clarify if this statement was intended to describe the current, answer the following questions:
5: 4.4.3.6 need for more information during the RI/FS work plan stage. a What type of data will be collected?
L: 23-27 0 When will it be collected?

Basis/Justification: Clarification of data need. * What will the data be used for?
Item 96 Comment: Ecology is not convinced that enough data has been collected from the RUM to determine "there are no significant Restate the sentences to indicate that based on very limited sampling rslsmn
P: 4-250 permeable layers". portions of the RUM formation are comprised of silts which indicate te r o
S: 4.4.3.6 significantly permeable. However, RUM units A, B, and C, which conansadn
L: 35-37 Basis/Justification: Units B and C of the RUM are comprised of sands and gravels as stated on page 3-41 of this document. gravels are most likely permeable.
Item 97 Comment: The text calls out strontium. Please correct.
P: 4-254
5: 4.5.1.2 Basis/Justification: The text should read strontium-90.
L: 43
Item 98 Comment: Additional COPCs are also part of the CSM, including Metals, other radionuclides besides Sr-90, pesticides, VOA's, Add a sentence to line 10 that lists the other groups of COPCs present
P: 4-261 Semi-VOAs and anions.
5: 4.8
L: 2-10 Basis/Justification: Sections 4.4.2.1 and 4.4.2.2 of this document identify other COPCs that are carried through to the FS portion

that begins in Chapter 8 and thus part of the CSM in Chapter 4.
Item 99 Comment: Table 4-54 and line 26 on page 4-207 states the plume size is 0.57 km2 (0.22 mii). Please change to make consistent. See comment.
P: 4-261
5: 4.8 Basis/Justification: Consistency.
L: 27 1
Item 100 Comment: Reasonable arguments are made that geophysical logging to detect Cs- 13 7 and Co-60 (gamma emitters) can be used to Please discuss estimating Sr-90 via geophysical logging in the text, inicaigi h
P: 4-262 estimate the presence, location, and relative concentration of Sr-90; due to the analogous chemical retardation factors for all three hypothesis has been validated or not.
5: 4.8. 1.1 elements. Has this hypothesis been validated by sampling, where relative concentrations estimated by geophysical logging are

compared to actual sample concentrations?

0/C = open or closed
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Item #
Page # Comment and Modification Needed

Section # Basis/Justification
Line/ #s

Item 101 Comment: The conceptual site model for Sr-90 is based on a combination of actual Sr-90 data (CVP and borehole depth discrete The uncertainty of estimated and extrapolated Sr-90 concentrations shoudbisusd

P: 4-262 sampling), geophysical logging which estimates Sr-90 from the presence of gamma radiation from Co-60 and Cs-137, and in particular how the uncertainty may affect any subsequent calculation(freap,

estimated groundwater and river water concentrations) or comparisonsoSSso

5:...1 etaoltos 
PRGs. If this has already been done, please reference the section wherei cus

Item 102 Comment: Concentrations for Sr-90 in the vadose zone are listed throughout this section. Please indicate whether Sr-90 concentrations are from actual data or estmtsfo

P: 4-262 
geophysical logging

S: 4.8. 1.1
Item 103 Comment: Numerous cations are competing for sorption sites. As a result, strontium and Sr-90 are competing for sorption _sites in Discuss in detail how cation exchange from geochemical mobility playamjorlei

P: 4-263 the vadose zone and saturated zone. Please provide in this section, a discussion of how this may make strontium-90 migrate further contaminant migration.

S: 4.8. 1.1 in the vadose zone and into the saturated zone soils.
L: 32-33

Basis/Justification: At present, geochemical phenomenon that would play a major role in contaminant migration has not been

presented in this document. Cation Exchange Capacity has not been addressed adequately in this document.

Item 104 Comment: Here the dates are given as 1963 and 1991; however, on line 17 of this page the dates are given as 1964 through 1990. Specify the correct dates for beginning and ending of discharges at 116Niad1--

P: 4-265 
3

5: 4.8. 1.1 Basis/Justification: Specific dates of operation for the 1 16-N-i1 and N-3 are needed to specify when discharges occurred at these

L: 46 facilities.
Item 105 Comment: Please provide cross-section A-A' since it supports Figure 4-81. Poiearfrnet rs-eto -'(iue3- )

P: 4-267
S: 4.8. 1.1 Basis/Justification: Completeness. 

gtePoiecnet

L: 29 1
Item 106 Comment: Residual concentrations over 100 pCi/g is not considered "low concentrations". Please rewrite this section providing the Provide concentration ranges for all the RI boreholes and state that theevle r o

P: 4-267 ranges in concentrations for all the RI wells, instead of referring back to Chapter 3. protective of groundwater (exceeding 27.6 pCi/g) based on Interim Acto -RRW

S: 4.8. 1.1 
values found in Table B.7.

L: 39-45 Basis/Justification: Concentration levels exceed protection of the groundwater based on remedial action goals in DOE/RL-1005-93.

Item 107 Comment: The text states "two major features" yet three items are discussed. Please rewrite to show how these three points address Reword text.

P: 4-268 "two major features". As written three major features are addressed 1. Vertical extent in the Hanford fin. 2. Residual concentrations

5: 4.8.1.1 in the lower vadose zone and groundwater. 3. Comparison between 11 6-N- I and 11 6-N-3 related to mass in the soil/groundwater.

L: 16-39
Basis/Justification: Confusing to the reader and more clarity is needed.

Item 108 Comment: Update plot E-E' to include RI well 199-N-1 85 (C8187) by the river. This will provide a better understanding of Use the new data from RI well 199-N- 185

P: 4-272 contaminant thickness with previous discussions in the text.
5: 4.8.1.1
Fig. 4-79 Basis/Justification: A new RI well has been drilled with current sampling data so use this new information for the cross-section as

design from the work plan.____________________________________
Item 109 Comment: The legend in the figure denotes variations in color based both on concentrations of Sr-90 and geology. It is very Recommend changing colors for ease of viewing or using shading/haingfroetp

P: 4-273 difficult to understand the figure.ofioraonndclrorteth.
5: 4.8. 1.1
Fig. 4-80

0/C = open or closed
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Item ft
Page ft Comment and Modification Needed
Section ft Basis/Justification
Line/ #ts
Item 110 Comment: Provide the apatite barrier on this figure. Provide the RI wells on this map to help coordinate RI work with this figure. Provide the apatite barrier and RI wells for completeness and clarity.
P: 4-274 This figure is not supported by the RI wells data (Tables 4-46 through 4-53).
S: 4.8. 1.1
Fig. 4-81 Basis/Justification: The RI wells and apatite barrier locations provide whether these facilities are in the correct locations and

provide data points needed for evaluating effectiveness of the remedy. _______________________________________
Item 111 Comment: Explain why the footprint of Sr-90 does not laterally expand at the Hanford fm-Ringold Fm contact. Show the apatite Provide the requested information in the comment for completeness.
P: 4-275 barrier in this figure. Provide an explanation of the dark blue numbers and the teal numbers that go down vertically. Show the RI
S: 4.8. 1.1 wells associated with this figure.
Fig. 4-82

Basis/Justification: Completeness, accuracy and clarity of discussion.
Item 112 Comment: This sentence is very confusing and appears to be misleading. This discussion makes it difficult to understand what is Rewrite this section for clarity or delete the sentences.
P: 4-277 really happening geologically. Provide a better discussion of what is occurring geologically with the Hanford fm and the Ringold
S: 4.8. 1.1 Fmn associated with the "many millions of liters of water were flushed through the vadose zone".
L: 13-17

Basis/Justification: Clarify what is being discussed.
Item 113 Comment: Without proper understanding of the geochemistry of Sr-90 related to the cation exchange capacity it has, this statement Delete this sentence.
P: 4-277 is an assumption, opinion, or at best an educated guess. This statement does not take into account ongoing geochemical effects.
S: 4.8. 1.1
L: 30-32 Basis/Justification: This sentence carmot be supported by facts. Currently vadose zone is contaminating the groundwater and will

________continue in the future.
Item 114 Comment: Explain how this "mobile Sr-90" occurs with a Kd of 7 or greater. It should not be occurring. Therefore, a different Provide an adequate discussion of geochemistry effects that would kepr-0i
P: 4-277 phenomenon is occurring, like cation exchange capacity or similar geochemistry. Please discuss the geochemistry concepts for this solution or available to desorb and add to the groundwater. Provide ntcnrbto
S': 4.8. 1.1 occurrence instead of relying on Kds. that is being discussed.
L: 35-39

Basis/Justification: The basis for the argument is flawed. Kds greater than 7 ml/g would provide a non-movable substance.
Item 115 Comment: Provide a discussion related to the high concentration of tritium at the depth discrete zone of 74.2 ft bgs to this section Provide a discussion why the highest concentration from a depth discrt apei
P: 4-278 and how it relates to the conceptual site model. This concentration exceeds the DWS and is outside the 2011 tritium plume. located outside the 2011 tritium plume that exceeds DWS.
S: 4.8.1.2
L: 35-39 Basis/Justification: Accuracy and completeness.
Item 116 Comment: Influences on the Sr-90 plume of the -1989 Cold Standby preparations should be discussed. Please discuss back in section 4.8. 1.1 for strontium-90, how this 1989clStnb
P: 4-281 preparation affected the Sr-90 plume and other contaminant plumescasnaniree
S: 4.8.1.3 in vertical migration.
L: 32-39
Item 117 Comment: The paragraph discusses the time frame from 1996 to 2012; however the discussion stops at 2005. Please discuss from 2006 to 2012. If this time period is incorrect, pleaecret
P: 4-282
S: 4.8.1.3 Basis/Justification: Time frames are referenced but not discussed.
L: 10-12
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Item #
Page 9 Comment and Modification Needed

Section # Basis/Justification
Line/ 4s PoieteTe-ocpulst oe ol edt er-vlae ihPZe
Item 118 Comment: Based on the statement, high river stage river water goes all the way to the'116-N-i and 11 6-N-3 waste site.Prvdth Tecoepulsemdlwudnedobee-autdwihRZxedngfmte

P: 4-282 data that supports this claim. If this is true, a continuous source of strontium-90 and nitrate are available in the vadose zone to river all the way to these waste sites.

S: 4.8.1.3 continue to feed the groundwater contaminants that would be higher in concentration than previously addressed in this report..

L: 13-15 Comment 3 is related.

Basis/justification: Based on the statement, the conceptual site model would be incorrect in its assertion that limited amounts of

strontium-90 are reaching the groundwater.

Item 119 Comment: Text reads, "(need to add reference to two surface remediated figures)". Either delete statement or add the appropriate figures and provide mordicson

P: 4-282
S: 4.8.1.3 Basis/Justification: Missing figures cited.
L: 21 1
Item 120 Comment: Provide the status of sanitary sewage system related to 124-N-5, N-7, and N-8 and the basis for stating that the nitrate Provide supporting data for the claim the source of nitrate is from thessairyewg

P: 4-283 plume south of the reactor is from these units. systems. Include information regarding WIDS status for these sanitaryste.

S: 4.8.1.3
L: 19-44 Basis/Justification: Poor supporting data to validate claim that the source is from these sanitary sewage systems.

Item 121 Comment: Add "Formation-Hanford formation"' after "to the Ringold" to read, "to the Ringold Formation-Hanford formation See comment.

P: 4-286 contact, which..."
5: 4.8.1.5
L: 28 Basis/Justification: Correctness and completeness of discussion

Item 122 Comment: Please define "shallow vadose zone". See comment.

P: 4-287
5: 4.8.1.5 Basis/Justification: Accuracy.
L: 9
Item 123 Comment: The statement "strontium-90 contamination is located within sediment in the deep vadose zone away from the river. .. " Describe Sr-90 contamination that exists in the deep vadose zone soilbohnate

P: 4-287 is not true. river and inland.

S: 4.8.1.6
L: 45 Basis/Justification: Well 199-N-185 has strontium-90 in vadose zone at a concentration value up to .10.3 pCilg.

Item 124 Comment: Provide the location of well 199-N-122 on a map and change the word "crystalizes" to "precipitates". This is a more See comment

P: 4-288 accurate description of what occurs associated with strontium going through the apatite barrier.

5: 4.8.1.6
L: 44 Basis/Justification: Accuracy and completeness.

Item 125 Comment: Please modify this figure. The greater than 80 pCi/L comes all the way down to the river based on 2012 Annual Modify figure to show:

P: 4-289 Groundwater Report. This figure does not show that fact. The wells appear to be completed in the vadose zone. Provide the 0 >80 pCi/L reaching the river

Fig. 4-85 elevation of the N-Spring low river stage next to the words. I assume it is 122 m amsl. The y-axis needs to be labeled as elevation 0 Describe apatite barrier well screened intervals in comparison ihlwadhg

for clarity. Please show that apatite was injected into the vadose zone. This figure only shows it is injected below the strontium river stages

plume in the unconfined aquifer. 0 Approximate elevation of historic N springs
0 Clarify elevation labels on y-axis

Basis/Justification: Additional informnation is needed to support a clear understanding of the conceptual model. 0 Clarify that apatite is injected into both the vadose zone and ucnie qie
0 Label two shades of gold for Sr-90 contamination

0/C = open or closed
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Item #1
Page 11 Comment and Modification Needed
Section 11 Basis/Justification
Line/ #s
Item 126 Comment: Please provide where this well is located in 100-N Area.
P: 4-290
Fig. 4-86 Basis/Justification: This is not an RI well and its location is unknown to the reader to have understanding how it applies to the

discussion on page 4-289.
Item 127 Comment: Please provide appropriate citation of report title and report number to the "(see annual performance report, in
P: 4-29 1 publication)".
S: 4.8.1.6
: 2 Basis/Justification: No report title or report number is provided in this citation.

Item 128 Comment: ECF-IOONRI-12-0017 is not found in Appendix F or anywhere in the RJ/FS. This important document is not found in Add ECF-1I00NR -12-0017 to Appendix F and to the TPA AR.
Chapter 5 the TPA AR. This document needs to be placed in the AR and provided in the document in the Appendix. Document is referred to

on Page 5-22, 5-25, 5-28, and throughout Chapter 5.

Basis/Justification: TPA AR requirements from Chapter 9 of the TPA.
Item 129 Comment: The document does not show compliance with WAC 173-340-747. Several of the elements in -747(8) are not addressed Provide an appendix or section in this document that specifically addrsesec
5: 5 in this document. element of WAC 173-340-747(8) Alternative Fate and Transport Modl.TiCeto

& is related to, and should resemble, the final "crosswalk" that is beingdelodfrth
App. F Basis/Justification: This document does not fully address WAC 173-340-747(8)(b) or (c), or the referenced WAC 173-340 sections I100-D/H RI/FS.
General of -702(14), (15) and (16). Comments 13 0, 13 1, & 146 are related.

0/C =open or closed
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Item #
Page # Comment and Modification Needed
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Line/ [ #s

Item 130 Comment: The document describes setting PRGs for the soil leaching pathway based on an alternative fate and transport model Please provide a list of equations used in the 1 -D STOMP modeling doni ocaclt

S: 5 based on a 1 -dimensional (1-D) STOMP code. STOMP has multiple operating modes and can be tailored by the user. Ecology has leaching pathway SSLs and PRGs for the River Corridor. The list couldb rprdb

& not been provided with all of the equations and sufficient detail to understand how the code was tailored for use in the River using the equation numbers in PNNL-12030 (White and Oostrom (2000)( twol o

App. F Corridor. At this time, the modeling information provided by USDOE does not meet the burden of proof requirements in WAC 173- be necessary for the full equations to be provided on the list. Also, pleaeddtx

General 340-702(14)(b), (required under section -747(8)(c')). Furthermore, Ecology cannot verify that the modeling is based on an accepted addressing the bulleted list at the end of this- comment.

theory or technique (WAC 173-340-702(16)(b)(i)), even though the flexible STOMP code is capable of meeting the regulatory

requirements when used properly. Dilution factors from the 1 -D STOMP modeling effort are roughly 1000 to 10,000 times higher for

the base case (and 10 to 1000 times higher for irrigation) than the default assumption in WAC 173 -340-747(4) of 20 (based on

DOE/RL-20 10-95 "Crosswalk"). Consequently, the base case PRGs (and irrigation soil screening levels (SSLs)) are many times to

orders of magnitude higher than WAC 173-340-747 default soil cleanup levels. In the absence of the model equations, readers (and

Ecology) do not have completely defensible documentation showing the relevant details of the site-specific model that produces the

very large SSLs and PRGs proposed in this document for the leaching pathway.

Basis/Justification: Mathematical models for contaminant fate and transport use equations to predict contaminant behavior in the

subsurface. WAC 173-340-747(8) lists requirements for using alternative fate and transport models. Per WAC 173-340-702(14),

which is referenced in -747(8)(c), using alternative fate and transport models carries a burden of proof in cases where assumptions

other than the defaults provided in WAC 173-340 have been used. It is the responsibility of Ecology to dete 'rmine if this burden has

been met before approving use of alternative models. Furthermore, before deciding whether default methods or assumptions are of

sufficient quality, Ecology must determine if the quality criteria in -702(16) have been met. According to this requirement, the

methods or assumptions must conform to the following provisions:

0 Widespread acceptance within the relevant scientific community

0 Derived using 'standard testing methods or other widely accepted scientific methods'

0 Provided to Ecology with pros and cons of the alternative methods

0 Valid and err on the side of human health and environmental protection

0 Address more highly exposed populations and those populations likely to be present

0 Developed with adequate quality assurance and control procedures

0 Presented with explanations of significant anomalies, limitations, and error rates.

0/C =open or closed
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Item #I
Page #I Comment and Modification Needed
Section # Basis/Justification
Line/ #s
Item 131 Comment: The Hanford Site River Corridor has many plumes (of many sizes) of contaminated groundwater, near the river and At least three possible approaches could be used to adjust cleanup levestcon o
S: 5 upgradient in the Central Plateau (Hulstrom, 2011, Data Summary Report for the Remedial Investigation of Hanford Site Releases to upgradient contamination and multiple pathways of contamination:

& the Columbia River, WCH-398, Revision 0, Washington Closure Hanford. [Figures 5-7 through 5-14]; USDOE, 2012, Fact She et: (1) adjust soil cleanup levels to protect groundwater (leaching pathwa)dw ar
App. F Proposed cleanup plan to address contaminated groundwater in Hanford's central area. based on dilution with groundwater having current contaminant concenrtos(sa
General http://www.hanford.gov/files.cfni/CAL 200-UP-i FactSheet.pdf). These plumes have not been considered in setting PRGs for the estimate of future risk or hazard)

leaching pathway in the River Corridor. The STOMP 1-D vadose zone fate and transport modeling models the receiving groundwater (2) adjust soil cleanup levels to protect groundwater (leaching pathwa)dw ar
as if it has undetectable concentrations of any contaminants. However, the 1 00-N groundwater contains carcinogens (example: based on modeled future contamination in groundwater (which may rIr
PAHs, arsenic and radionuclides), as well as noncancer contaminants that may have similar target organs (example: ' blood toxins sophisticated modeling, and may be as uncertain as using current contmnain
nitrate, nitrite and antimony) to contaminants derived from waste sites overlying groundwater. In these cases, risks and hazards of (3) adjust groundwater cleanup levels downward, allowing groundwatrt
contaminants within groundwater would be additive with those coming from vadose zone waters (WAC 173-340-708(6)(a)). accommodate more contamination from waste site sources.

(The first approach is likely the easiest.)
Basis/Justification: An important requirement for WAC 173-340-747(8) is consideration of dilution (-747(8)(b)(vi)): "Dilution shall
be based on site-specific measurements or estimated using a model incorporating site-specific characteristics. If detectable
concentrations of hazardous substances are present in upgradient ground water, then the dilution factor may need to be adjusted
downward in proportion to the background (upgradient) concentration." The soil cleanup level is proportional to the dilution factor,
with lower dilution factors yielding lower soil cleanup levels.
Additionally, WAC 173-340-708(6)(b) states: "Cleanup levels and remediation levels based on one pathway of exposure shall be
adjusted downward to take into account exposures from more than one exposure pathway. The number of exposure pathways
considered at a given site shall be based on the reasonable maximum exposure scenario as defined in WAC 173-340-708(3). This
adjustment needs to be made only if exposure through multiple pathways is likely to occur at a site and, without the adjustment, the
hazard index would exceed one (1) or the total excess cancer risk would exceed one in one hundred thousand (Ixl10-5)." Given
Hanford's current groundwater contamination, it is likely that at least groundwater and vadose zone pathways will contribute to
groundwater contamination in the near and distant future.
This approach in this RI/FS document assumes that future contamination in groundwater may be lower than current contamination,
and post-remedial (residual) contaminants at waste sites may not reach groundwater until well into the future. This assumes no
contamination in future groundwater, which overlooks two additional sources of groundwater contamination:
1) migration of upgradient groundwater contaminants from intermediate or distant locations, via groundwater.
2) pre-remedial migration of contaminants from waste sites and associated contaminants that may currently be in transit to
groundwater through the vadose zone (for example, PAHs and nitrate that currently exist at depths greater than 60 ft). While ECF-
I100NR2-12-0053 discusses 'continuing sources' of contamination for the saturated zone, the consideration is not sufficient.
Examples of insufficiency include:

0 The analysis only considers Sr-90, TPH-diesel, and nitrate, while overlooking a variety of contaminants that were
disposed in the 100-N area.

0 The fate and transport modeling for the saturated zone uses the drinking water standard (unknown meaning but probably
the MCL) as the basis for including results in statistical analysis: "When the simulated value of a numerical cell fall
below 1% of the drinking water standard (DWS) the cell was not included in the calculation of these statistics." (p. F-73,
Section 3.2). The state uses groundwater cleanup values, defined in WAC 173-340-720, to determine the need (or lack
thereof) for vadose zone and groundwater remediation.

0 The recharge flux to the groundwater is assumed to be only 6 mml/y, which is well below irrigation and natural recharge
levels (described in a subsequent comment).

___________0 Free petroleum product does not appear to be considered forTPH-diesel.___________________________________________
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Item #
Page # Comment and Modification Needed

Section # Basis/Justification
Line/ #s

Item 132 Comment: Provide the more familiar well name instead of the ID number. The well name provides where this well is located in Provide well names in addition to ID numbers where used.

Chapter 5 most supporting documnents on maps. Well IDs are not provided on most maps in the supporting documents and in this RI/FS.

Item 133 Comment: All these figures should be labeled 5-2a through 5-2d; not 5-la through 5-1d. See comment.

P: 5-7
Fig. 5-2 Basis/Justification: Disagreement between figure and figure label.

Item 134 Comment: For Figure 5-1 a, the groundwater table should be higher than shown. If past operational activities raised the water table, Redraw with a higher water table at the Columbia River than shown.

P. 5-7 then it would also be raised at the Columbia River shoreline.
Fig. 5-la

Basis/Justification: N-springs, or thermnal springs, support the fact that the water table was elevated higher than shown at the
Columbia River.

Item 135 Comment: The document focuses on the 1 I16-N-lI and 11 6-N-3 as the main chemical and radiological release points. Releases from Vadose Zone and groundwater contamination associated with fuel storg ai ek

P: 5-9 the fuel storage basin have contributed to high Sr-90 exceedances in the aquifer tubes (7934, etc.). Text acknowledges the spillway should be discussed in detail in the RIIFS. Discussion should include:

5: 5.2.1.1 acting as a conduit from the fuel storage basin to the river, yet does not provide a meaningful discussion. 0 UPR- 100-N-3 5 waste site history and consolidation with 100--6

L: 3 0 CSM discussing preferential pathway for contaminant migrato ro S

Basis/Justification: The RJ/FS Work Plan (DOE/RL-2008-46 Addendum 5) discussed concerns with Sr-90 concentrations in the along 1908-N Outfall spillway

vicinity of the fuel storage basin and the 1908-N Outfall spillway. Data gap #3 (Table 4-7) in the work plan specifically spoke to 0 Data gap from RIIFS work plan regarding FS13, whether instina

additional data needs from beneath the fuel storage basin (characterization including a potential borehole to be completed as a well). borehole/well should be a ROD requirement, and discussionoficuonf

Contamination associated with the fuel storage basin leaks had been included in waste site UPR- 100-N-3 5. UPR- 100-N-3 5 has been data in 2016 CERCLA 5 Year ROD Review

consolidated with 100-N-66 (WSRF 2013-013 signed 4/10/13). Although this additional characterization need was not outlined in 0 Whether installation of apatite barrier in the area to attain DW' fo

the RI/FS SAP due to interim remedial schedule conflicts, an updated discussion of all current information should be included in the groundwater entering the river is necessary
RI/F S.

A conceptual site model specific to the fuel storage basin leaks traveling along a preferential pathway formed during construction of

the 1908-N Outfall Spillway was included in both the I100-N-79 Work Instruction for Verification Sampling (0O10ON-WI-GO06 1, Fig.

1) and the 20 10 Hanford Site Groundwater Monitoring Report (DOE/RL-201 1 -0 1).
Item 136 Comment: Delete redundant phrase: "Without appropriate mitigation measures, strong winds can. disperse contaminated surface soil See comment.

P: 5-13 while waste sites are exposed during excavation and demolition wh ile w~aste sites and facilities aire exposed during excavationl and,

S: 5.2.3.1 demolition.
L: 1-3
Item 137 Comment: Lines 17-19 state: "Owing to these characteristics, the boundary between the Ringold Formation unit E (Rwie) and Delete statement on lines 17-19 or re-write Section 5.3.2.3 to clarify.

P: 5-13 overlying Hanford formation would have acted as a barrier to infiltrating water and contaminant transport in the portions of 1 00-N

5: 5.3.2.3 where the boundary lies above the water table." However, lines 25-27 st ate: "While the elevated groundwater mound existed, the

L: 17-19 water table rose up to the top of the Ringold Formation unit E and into the Hanford formation in some parts of 1 00-N" These two

& 25-27 statement seem to be in conflict as to whether water will or will not be able to penetrate into the Rwie.

Basis/Justification: No justification for the statement. Lacks supporting evidence. Conflicting conclusions.

Item 138 Comment: Low river stage begins in September or October and extends to March. This is half the year, therefore remove the word Reword to recognize the influence on groundwater movement near thrieasig

P: 5-14 predominately and replace with "one-half the year (low river stage period) river stage period and low river stage period.

5: 5.2.3.3
L: 31-32 Basis/Justification: One half the year, low river stage is in process and the other half, high river stage is in process.______________________________________
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Page # Comment and Modification Needed
Section 4 Basis/Justification
Line/ #s
Item 139 Comment: The denitrification discussion does not discuss if it will work in 1 00-N. Please add more discussion on its practicability Move this discussion to Chapter 8 or 9 or provide why this discussionic nCatr5P: 5-16 & in 1 00-N in both the biodegradation and abiotic degradation subsections. Instead of the denitrification discussion, this section should Contaminant fate and transport.
5-17 be presenting the nitrate plume at 1 00-NR-2 and its overall presence in the vadose zone.
S: 5.3. 1.1

Basis/Justification: The process is discussed here, but appears to be better suited for Chapter 8 under technology development.
After a very long discussion, whether it is feasible in 1 00-N is not provided, leaving this reader to wonder why this is discussed in
the modeling section of the document.

Item 140 Comment: Nitrogen, often in the form of nitrate is consumed directly or used as a common nutrient for many microorganisms in Add a paragraph to this section that states that nitrogen, often in thefomfnirts
P: 5-17 various bioremediation processes and are often consumed during both aerobic and anaerobic bioremediation processes. consumed directly or as an essential nutrient by various microorganism ofr aiuS: 5.3.1.2 enzymes needed by the microorganisms to degrade TPH-D and other Os

Basis/Justification: Various references and guidance documents state this fact and this document in the second bullet of page 9-27
notes that commercial fertilizer is often used to increase the nitrogen and potassium levels for the microorganisms in landfanning. As
noted in Jorgensen 1989's reference on Electron Tower Theory.

Highest

Oxidized Species Electron Reduced Species
Energy

First Molecular Oxygen 0Carbon Dioxide Last
Reduced Oxidized

Nitrate 4Molecular Nitrogen/
Ammonia

Manganese (IV) *Manganese (Il1)

Iron (11l) oIron (11)

Sulfate ________Sulfide

Last CarboDioide_ Mthan First
Reduced CabnDoieMtaeOxidized

Lowest
Electron

Adapted from Jorgensen (1989) Energy
Item 141 Comment: Need discussion of NAPL. Check for NAPL by comparing TPH type to solubility limits. Add textdicssn
P: 5-17 absence or presence of NAPL in groundwater.
S: 5.3.1.2 Basis/Justification: Tables 8.1, 8.8 from Pete Kmet, Guidance for Remediation of Petroleum Contaminated Sites, Ecology

_________Publication 10-09-057, October 2011.
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Item 142 Comment: Discuss how this discussion of persistence relates to 1 00-N. Discuss what type of release occurred so the reader knows Provide more detail in the total petroleum hydrocarbons discussion of pritnet

P: 5-17 whether it is C6 through C 12 or greater than C 12. Provide discussion that relates it back to 1 00-N situation. 1 00-N.

S: 5.3.1.2
L: 23-3 Basis/Justification: The section is a theoretical discussion with no link to how it relates to 1 00-N. The reader has no way of relating

this discussion to how it applies to 100-N.

Item 143 Comment: Remove the word "slightly" and replace with "moderate." Edit text to read, "As such, it has moderate mobility and tends to be rine nsi

P: 5-19 
particles near its point of release.

S: 5.3.2.1 Basis/Justification: Moderate mobility is more consistent with Section 5.4.1.4 text.

L: 5

Item 144 Comment: Discuss how persistent tritium is in 1 00-N Area. See comment.

P: 5-19
S: 5.3.2.2 Basis/Justification: This section is called Persistence of Radionuclide Constituents, yet the persistence is not discussed as it relates

L: 7-13 to 100-N.
Item 145 Comment: Vadose zone contamination and migration can occur from leaking pipelines and other man-made systems. These See comment.

P: 5-19 systems and processes need to be acknowledged. Please discuss these man-made processes and their aspect to contribute to

5: 5.4 migration of contaminants in the vadose zone.
L: 15-23

Basis/Justification: Processes have been ignored that can contribute more significantly to contaminant migration than natural

processes. The irrigation scenario will have pipelines that run water to various spigots for irrigation along with other man-made

________systems that could drive existing contamination downward.

Q/C.= open or closed
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Item 146 Comment: The document describes setting PRGs for the soil leaching pathway based on a recharge scenario with mature shrub Please delete discussion of rapid succession to mature shrub steppevgtto 3P: 5-19 - steppe vegetation. This scenario represents a "best case" and is not protective, in general, for land under unrestricted use. years) as a basis for setting PRGs, and delete the associated PRGs. BaeP1 na
5-24 irrigation recharge rate.
S: 5.4.1.1 Basis/Justification: For unrestricted land use there are many possible fates for the waste sites; future disturbances could include: If an irrigation recharge rate is not applied, natural recharge should besttIavlenGeneral *human excavation activities (e.g., excavations for buildings, utilities and/or road construction) lower than 50 mn/y for all time periods after remediation, consistentwhlyier

*tillage and agricultural activities (e.g., physical disturbance, input of nutrients and pesticides) data for unvegetated sands (Gee et.al, 2005a (Table 3, sand and sandy rvl n e
*mining operations (e.g., exposure of contamination, destruction of vegetation) et al., 2005b). This value is close to the WAC 173-340-747(5)(f)(ii)(A)dfutapoc
*wildfires (e.g., the Hanford site had 302 wildfires in the years 1990-2010 (USDOE, 2011)) for locations east of the Cascade Mountains (multiply the annual precptioraeb
*invasive species (e.g., cheatgrass, a common invasive species after fire). 25%, giving an annual recharge of 44 mmliy). This recharge rate woul mr

Because of these potential disturbances, setting PRGs based on a recharge scenario with mature shrub steppe vegetation is not realistically accommodate human disturbances, fires, and domination yivsv

poetv.species than the low recharge rates associated with mature shrub stepp eeain
Other considerations include:

" The initial disturbance of soils when waste sites were created and remediated:
" Disturbed soils and backfill are not the same as their pre-disturbed counterparts, since topsoil has been mixed with subsoil

(or lost entirely) and the material has no soil horizons.
" Recharge will not drop to the pre-disturbance levels until soil horizonation returns to the pre-disturbed condition.
" The time period for an A horizon for materials that resemble the Entisols (Burbank and Rupert) and the Aridisol (Ephrata)

to form, as existed prior to disturbance and backfilling, would be at least 100 years (Birkeland, 1984).
" If cheatgrass establishes after backfilling or a fire, it may take much longer for shrub steppe vegetation to develop (Norton et

al, 2004).
" The references provided in this document do not establish that the recharge rates and time periods for development of mature

shrub-steppe (which will parallel A horizon development) for the Hanford backfill material will result in the time periods
given in this document for plant succession, given potential influences of invasive plant species and human disturbance.

" There are two options in WAC 173-340 to obtain the recharge rate (infiltration in WAC 173-340): a default approach, or a
site-specific measurement or estimate. The default approach, for locations east of the Cascade Mountains, is to multiply the
annual precipitation rate by 25% (or 0.25) (-747(5)(fJ(ii)(A)). For Hanford, with an average annual precipitation rate of 6.8
inches (1947-2012) http://www.hanford.g~oy/page.cfm/hms/])roducts/totprcp
this recharge rate would be roughly 1.7 inches (44 millimeters). A site-specific measurement or estimate must be made
without. considering caps or covers, and must comply with WAC 173-340-702 (14), (15) and (16).

" The burden of proof for establishing that recharge has been derived in a defensible manner has not been met, as required by
WAC 173-3 40-747(8)(b)(vii) and -702(14).

References: Birkeland, PW. 1984. Soils and Geomorphology. p. 223-225.
Ecology. 2007. Model Toxics Control Act (MTCA). Pub. No. 94-06. Washington State Dept. of Ecology, Olympia, WA.
Gee, GW, JM Keller, AL Ward. 2005a. Measurement and prediction of deep drainage from bare sediments at a semiarid site. Vadose
Zone Journal. 4:32-40.
Gee, GW, ZF Zhang, SW Tyler, WH Albright, MJ Singleton. 2005b. Chloride mass balance: Cautions in predicting increased
recharge rates. Vadose Zone Journal. 4:72-78.
Norton, JB, TA Monaco, JM Norton, DA Johnson, TA Jones. 2004. Soil morphology and organic matter dynamics under cheatgrass
and sagebrush-steppe plant communities. J. of Arid Environments 57:445-466.

_______USDOE. 2011. Integrated vegetation management on the Hanford Site, Richland, Washington. DOE/EA-1I728D.]_________________________________
O/C =open or closed
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Item 147 Comment: The 1 00-Area re-vegetation efforts should be highlighted instead of the HanfodPttyeBri. Reference the re-vegetation efforts that are ongoing in the 100 area aspatothinem

P: 5-21actions.

5: 5.4. 1.1 Basis/Justification: The Hanford Prototype Barrier is surveyed and maintained annually. New seedlings are planted as needed.

L: 1-23
Item 148 Comment: Add another row that includes the disturbed soils by excavation and provide the recharge rates of 63 nmmiyr for no Change recharge rates to a Hanford sand as used in the referenced documn.Ti

P: 5-23 vegetation, 
recharge rate is 63 mml/yr. (no vegetation/bare soil).

Table 5-1
Basis/Justification: All of the 100-N Area has been excavated at one time or another. Soil types listed in the referenced document,

PNNL-14702; state that the soil type is only 1-in thick. All soils types have been removed and Hanford Sand recharge rates (63

mmn/yr.) shall be used to reflect better recharge rates through Operational Period of 1944 to 2015.

Item 149 Comment: Cite the reference document, PNNL- 14702 that provided the rates used in this table. See comment.

P: 5-23 &
5-24 Basis/Justification: Provide credit to where the data was obtained.
Tables 5-
l and 5-2
Item 150 Comment: Add another row that includes the disturbed soils by excavation and provide the recharge rates of 63 mmiyr. for no Change recharge rates to a Hanford sand as used in the referenced docuet.Ti

P: 5-24 vegetation during Period 1. Since vadose zone modeling was applied only to waste site, only the recharge rate of 63 mm./yr. should recharge rate is 63 mmn/yr. (no vegetation/bare soil).

Table 5-2 be used for Period 1 (2010 to 2015).

Basis/Justification: All of 1 00-N has been excavated at one time or another. Soil types listed in the referenced document, PNNL-

14702; state that the soil type is only 1 -in thick by being disturbed, should use Hanford Sand recharge rates. All soils types have

been removed and Hanford Sand recharge rates shall be used to reflect better recharge rates.

Item 151 Comment: Add to the beginning of the sentence "In the vadose zone, the stratigraphic sequence identified. .. " A simple reminder See comment.

P: 5-24 that this section is about the vadose zone would be useful.
S: 5.4.1.2
L: 18 Basis/Justification: Clarity.
Item 152 Comment: Provide why the 2008 water table "represent the highest water table".Poiebssfrtesaeet"ersn h ihs ae al"

P: 5-25
5: 5.4.1.2 Basis/Justification: Statement made with no justification for it representing "the highest water table."

L: 8 1
Item 153 Comment: It is debatable that "This is conservative with respect to SSL and PRG values because a minimum vadose zone thickness

P: 5-25 yields earlier and higher peak groundwater concentrations." The higher water table depending on how calculated could give a more

5: 5.4.1.2 dilute groundwater concentrations. This sentence is an opinion and is strongly influenced with how the calculation was done to

L: 10 derive the groundwater concentration. If mixing or dilution was accounted for in deriving the groundwater concentration, then this is

not a true statement. Please provide more detail.

Item 154 Comment: Provide which stratigraphic section was used near the river, which one was used mainly inland, and the purpose of the See comment.

P: 5-26 other two profiles. It is difficult to understand the selection process simply based on the text and this figure. A total difference of 3

Fig. 5-6 meters (9.8 feet) is the difference between all four profiles. Since the ECF is NOT provided in the document, the less than 10 ft

difference in the text needs more discussion here in text.

Basis/Justification: Clarity of the profiles used in the I1-D Modeling.

O/C = open or closed
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Item 155 Comment: The table does not list the Kd for Iron 2 (ferrous) and manganese It is also missing the unit of measure for the TPH- List the Kd for Iron 2 (ferrous) and manganese
P. 5-28 Diesel Kd Of 1.- List the unit of measure for the TPH-Diesel Kd Of 1.
S: 5.4.1.4
Table 5-3
Item 156 Comment: For technical accuracy, provide unit of measure for the Kd=O. Also provide unit of measure for Kd=30 on page 5-29 Line Provide the unit of measure for the Kd.
P: 5-28 13.
5: 5.4.1.4
L: 22
Item 157 Comment: Based on the last few sentences, provide the Kd values that were used for this document, especially Cr(VI), arsenic, Provide the Kd values for arsenic, barium, cadmium, chromium, Cr(VIla, eeim
P: 5-29 selenium and silver. and silver.
S: 5.4.1.5
L: 32-46 Basis/Justification: No clear indication of what Kd values were used based on the last few sentences of this section.
Item 158 Comment: With all the discussion of how fast contaminants move through the Hanford formation compared to the Ringold Fmn Unit See comment.
P: 5-30 E, it appears that the parameter values are the same for these two units. Provide additional information to explain why these values
Table 5-4 are the same in the previous discussion before this table.

Basis/Justification: It appears the two major vadose zone units have the same values for each of the parameters evaluated.
Item 159 Comment: Change the recharge rate to 63 mm/yr for the disturbed areas of 100-N for the time period of 1944 to 2010 and 2010 to See comment.
P: 5-30 2015 for both Native Vegetation Recharge Scenario and Irrigation Recharge Scenario.
Table 5-4

________Basis/Justification: PNNL- 14702 justifies using 63 mmn/yr for each case with disturbed soil profiles.
Item 160 Comment: Please explain how using 4 mmn/yr for a recharge rate in native vegetation supports a flux into the groundwater of 6 Provide more detailed discussion how 4 mm/yr recharge rate supports6m/y r1
P: 5-30 mn/iyr. ECF-100NR2-12-0053, 2012, Saturated Zone Flow and Transport Modeling in Support of]100-N RIIFS Document, Rev. 0, mm./yr flux to the groundwater.
Table 5-4 CH2M HILL Plateau Remediation Company, Richland, Washington. Does not provide enough detail in its sensitivity case to

adequately address this concern.

________Basis/Justification: Informnation on p. 5-40 for the table nor the ECF document provides the information to address this comment.
Item 161 Comm ,ent: In the footnotes, ECF-IOONRI-12-0017 appears to have the incorrect title. Change document title to the correct title "STOMP 1-D Modelingfor Dtriaino
P: 5-30 ECF-l1OONR -12-0017, STOMP 1 -D Modeling for Determination of Soil Screening Levels and Preliminary Remediation Goals for Soil Screening Levels and Preliminary Remediation Goals for 100 Are Suc
Table 5-4 100 Area B and C Source Areas. Please modify to change the document title to the correct one. Area "

Basis/Justification: Wrong document title.
Item 162 Comment: How is the Hanford formation simulated in the 1 -D model along the river that were impacted as mentioned in chapter 3 Provide a soil colun for near the river in which the water table is inthHafr
P: 5-32 when the water table rises into the Hanford fin. formation.
5: 5.5
L: 8-10 Basis/Justification: In Chapter 3, the water table rises into the Hanford formation. This situation needs to be addressed.
Item 163 Comment: Provide when Ecology agreed and during what discussions that a maximum duration of 1,000 years was acceptable. Provide justification in the document to support statement or changetetomacD/
P: 5-33 RI/FS Section 5.6.2 Simulation Duration.
5: 5.5.2 Basis/Justification: No basis for the statement is provided.
L: 14

0/C = open or closed
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Item 164 Comment: this one sentence is four lines long. This sentence is so long that the essence of the thought the author is trying to present Suggested text: "This includes a 100: 0 initial source profile for lower K otmnns

P: 5-33 is lost. Divide this sentence up into multiple sentences with each expressing one idea at a time. The 100: 0 initial source profile includes selected waste sites with stronc m9

S: 5.6 distributed across the vadose zone, periodically rewetted zone (PRZ) adaufr h

L: 22-25 Basis/Justification: A four line sentence with multiple breaks and parenthesis gets lost in its point it is trying to communicate. 70:3 0 profile includes waste sites with higher Kd contaminants and strnim9

present in the vadose zone only."

Item 165 Comment: Provide the maximum depth used for the 70:30 profile with "strontium-90 present in the vadose zone". Provide the maximum depth interval that is being specified.

P: 5-33
5: 5.6 Basis/Justification: The vadose zone covers from the ground surface down to groundwater. This is 85 feet of sediment that needs to

L: 25 be classified as to what depth the contamination is assumed to reach. Sr-90 will migrate downward to the groundwater, even with a

Kd of 25 ml/g.
Item 166 Comment: ECF-lIOONRl1- 12-005 6 needs to be in Appendix F as well as in the TPA AR. Add document ECF-l1OONR -12-0056 to Appendix F and the TPA AR

P: 5-34
5: 5.6.2 Basis/Justification: This modeling document supports the TI waiver as well as the preferred alternative.

L: 32 1
Item 167 Comment: Provide where the "Groundwater Standard (pig/L)" is derived at the end of the table or for each contaminant presented. Provide the "Groundwater Standard" reference for all the values presene ntetbe

P: 5-37 Provide where the "Surface Water Standard (jtg/L) is derived at the end of the table or for each contaminant presented. Provide the Surface water standard reference for all the values presentdo hetbe

Table 5-5
Basis/Justification: The basis for the groundwater standard and surface water standard needs to be provided. Not all of these have

groundwater standards that are shown. The source for these numbers need to be provided.

Item 168 Comment: Provide what "d" stands for as it relates to the superscript d by hexavalent chromium. Provide what "d" represents under the "Groundwater PRG" colun byteIo

P: 5-42 
hexavalent chromium.

Table 5-5 Basis/Justification: The d by the 6 under the column Groundwater PRG is not explained at the end of the table.

Item 169 Comment: Provide footnotes that explain where the EQL, Standards, Kds and other important information were obtained to Provide adequate supporting inform-ation for tables.

P: 5-44 & construct these tables. As is, it is severely lacking supporting inform-ation.
5-45
Table 5-5 Basis/Justification: No supporting information is provided. Needs supporting information for tables with PRG and SSL values on

& 5-6 them.
Item 170 Comment: Provide a more detailed explanation why a SSL was not developed for strontium-90 for the irrigation land use scenario. Provide a SSL for strontium-90 under an irrigation land use scenario oc h Dmdl

P: 5-47 Comment #3 is related.
5: 5.6.2.2
L: 18-22 Basis/Justification: Based on DOE's current position of an irrigated land use scenario, a SSL seems appropriate for this COC.

Item 171 Comment: Provide here and elsewhere in the -document (Chapter 4) that the fuel and foam lines are currently in the process of being Provide general current status.

P: 5-48 removed.
5: 5.7.1.1
L: 3 8-39 Basis/Justification: Remediation of a preferential pathway is importan to reduce future contaminant migration. _____________________________________

Item 172 Comment: Provide a complete list of these redox sensitive metals besides iron and manganese. The formation of secondar Provide a full listing of these "redox sensitive metals".

P: 5-48 groundwater plumes is an important aspect that needs further discussions.
5: 5.7.1.1
L: 40-43 Basis/Justification: If metals are mobile from generating a reducing environment they need to be more thoroughly discussed.

0/C = open or closed
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Item 173 Comment: Provide the isocontours in meters as well as ft. Provide the isocontours in meters as well as shown in ft.
P: 5-63
Fig. 5-7 Basis/Justification: Since the groundwater table is provided in meters and comparison in meters is needed for a full effect. The

reader should not be forced to change the values for comparison.
Item 174 Comment: Add a secondary y-axis in meters for comparison to current groundwater elevations. See comment.
P: 5-64
Fig. 5-8 Basis/Justification: Current groundwater elevation is given in meters not feet.
Item 175 Comment: Add to this sentence "and COPC concentrations can increase." Change text to read: "Depending on the location within 1 00-N, directinvraiiyi
P: 5-64 flow occurs because of these competing influences and COPC concentain a
5: 5.7. 1.1 Basis/Justification: Low river stage has shown that contaminant concentration levels can increase in the aquifer. increase durinrt low river stage.
L: 16
Item 176 Comment: Provide a discussion on contaminant concentration effects as it relates to Columbia River Stage Fluctuations. This See comment and basis.
P: 5-65 concept plays a major role in the conceptual site model throughout the 100 Areas. To not discuss this concept is leaving a significant
S: 5.7.1.2 contributor to ongoing and future impacts to the unconfined aquifer.
L: 15-21

Basis/Justification: Columbia River stage is a major component of fate and transport of contaminants within the 100 Area and not
discussing the contaminant concentration effects from this concept is leaving out a maj or component of the conceptual site model for
any waste site.

Item 177 Comment: For the row "Simulation of future conditions" 77 years is given from a time span of 2011 to 2077, this is actually only 67 Change the duration or time frame depending on what duration wasatalcnutd
P: 5-65 years, not 77. For it to be 77 years another 10 years is needed to the year 2087. Change the duration to 67 or the timeframe to 2087.
Table 5-9

Basis/Justification: Wrong calculations are given for the duration stated.
Item 178 Comment: Under Pumping stress, add DX to the list. It started in December 2010. Add DX to the list
P: 5-66
Table 5-9 Basis/Justification: DX begin pumping in December 2010.
Item 179 Comment: Provide what is meant by terms "Mobile Domain" and "Immobile Domain". See comment
P: 5-67
Table 5-9 Basis/Justification: Terms are used with no understanding of how they are being applied.
Item 180 Comment: For Sr-90, these numbers do not represent the Kd values stated in Table 5-3. These conflicting values appear to show Please correct this inconsistency
P: 5-67 that different values were used for the same parameter.
Table 5-9
Item 181 Comment: Explain why no value is given for TPH under the "Immobile Domain" column. If no value is correct, put N/A and Explain and/or elaborate on TPH.
P: 5-67 explain why N/A is applicable.
Table 5-9
Item 182 Comment: Rewrite the last sentence and specify this is the method being used. See comment and basis
P: 5-67
S: 5.7.2 Basis/Justification: Clarity. As currently written, it is uncertain which method is chosen
L: 7-10
Item 183 Comment: Please define "FHB11" or remove it. It is not defined in the figure and I could not find it in the text. Either define FH13 or remove it from the figure.
P: 5-70
Fig. 5-11 1Basis/Justification: Clarity___________________________________________

0/C = open or closed
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Item 184 Comment: No call-out to figure 5-14 exists prior to the figure. Provide a call-out to Figure 5-14 before this section or move the figure ocm fe h

P: 5-75 call-out to it on page 5-76 in Section 5.7.3.2.

Fig. 5-14 Basis/Justification: Clarity _____________________________________
Item 185 Comment: The contaminant transport simulations should be conducted for 1,000 years similar to the vadose zone simulations to Run the groundwater model to ensure groundwater contamination resutar

P: 5-76 calculate peak groundwater concentrations. This is needed to provide the long term impacts to surface water. sufficiently addressed for long-lived radionuclides.

5: 5.7.4.1
L: 33-39
Item 186 Comment: Provide the in-depth discussion of the observed nitrate concentration data from the soil source and explain why it is not See comment.

P: 5-77 based on the observed nitrate concentration data. Historical matching is an acceptable method of providing this information than

5: 5.7.4.4 estimating mass flux.
L: 15-18

Basis/Justification: Concentration data is a basis for what is observed in the soil colun and provides a correlation to the

contaminants that are migrating down into the aquifer. Using another method to provide this information needs further discussion
than provided in Section 5.7.6.2.

Item 187 Comment: Provide why the same groundwater monitoring report was not used. In line 36 it cites 2011 and in line 40 it cites 2010

P: 5-77 Groundwater Monitoring Report. Provide why the water table map in 2011 was not suited to match the lateral extent of the 3 D plume

S: 5.7.4.4 from 2011.
L: 34-42
Item 188 Comment: Provide the basis for using a 0.25 and 0.75 fractional split between the low and mobile domain versus a 0.8 and 0.2 or a See comment and justification.

P: 5-79 0.9 and 0.1 fractional split.
5: 5.7.4.4
L: 32-35 Basis/Justification: No justification is provided for choosing the selected split.
Item 189 Comment: Provide whether these maps represent the average concentrations for the Sr-90 and nitrate plume in groundwater or Provide the maximum concentration values for all COCs to determinetebudn

P: 5-81 maximum values. Specify the monitoring year for these maps. This comment is related to Comment #2. condition for remedial alternative timeframes. Maximum, rather than aeae

Fig. 5-17 concentrations should be used as model input to provide for bounding odtoso h

& Basis/Justification: Remedial alternative timeframes should include both average and bounding conditions. amplitude of the plumes as well as the horizontal footprint.

Fig. 5-18
Item 190 Comment: Groundwater contour maps for 2012 exceed 500 lg/l, in the river for TPH-D. Use the 2012 data to compare against and Conceptual site model needs to be corrected.

P: 5-82 provide a better understanding in the conceptual site model why in 2012 it exceeded, yet the modeling for this FS does not show an

Fig. 5-19 exceedance for the entire 80 years. Redo the conceptual site model for TPH-D. This is related to Comment #1.

Basis/Justification: Current conceptual site model indicates that it does not represent monitoring data one year later.

Item 191 Comment: Provide the explanation for the fractional split chosen. Based on Sr-90 split is not an adequate explanation. Secment and j ustification.

P: 5-84
5: 5.7.4.5 Basis/Justification: Lack of supporting information to explain fractionalization split
L: 3-5
Item 192 Comment: The text appears to be distorted in the first portion of Equation 5. 1. Modify the text in the equation.

P: 5-85
5: 5.7.4.5
L: 13

0/C = open or closed
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Item 193 Comment: Provide where "e-2" comes from? Please explain in greater detail if this is natural log or other constant. Is "-2" Provide and define e-2 in equation 5.3.
P: 5-85 supposed to be a negative exponent.
S: 5.7.4.5
L: 31 Basis/Justification: Provide clarity.
Item 194 Comment: This sensitivity needs to be added to this document and thoroughly discussed. Sensitivity analysis needs to be discussed here and not in an appendix rsm te
P: 5-88 document.
5: 5.7.6.1 Basis/Justification: Clarity
L: 21-24
Item 195 Comment: A mass balance using 2009 to 2011 data from one well does not adequately represent a mass flux to the aquifer. Other More information needs to be provided to perform mass flux calculatino hlP-
P: 5-90 wells have TPH contamination and the plume has spread laterally since the spill. The current conceptual model is inconsistent with plume.
5: 5.7.6.2 groundwater plume data for 2012. Soil mapping of the plume in the vadose zone with the plume in the groundwater is required to
L: 14-26 perform historical concentration mapping. In addition, the amount of mass removed from the trench is also needed to successfully

estimate the amount released, the amount removed to date and what the current vadose zone and aquifer plumes resemble to provide
an estimated mass to perform mass flux calculations. This is related to Comment #1.

Item 196 Comment: Provide what is meant by the term "upgradient of the river"? Does it mean the upland plume? See comment.
P: 5-90
5: 5.8 Basis/Justification: Clarity
L: 30
Item 197 Comment: Mass is measured in g or mg, not pCi. Change the average concentration graph to display in g or ltg instead of pCi/g Change from curies to grams.
P: 5-91 compared to pCi/yr and total mass in the Column in pCi.
Fig. 5-21

Basis/Justification: Curies is an activity level, while grams are a unit mass.
Item 198 Comment: The Strontium-90 plume appears to reach the river over a 200 year timeframe. Wells used to indicate the compliance on Redo the modeling using 2012 data and use the highest Sr-90 concentrto nawl
5: 5.8.2 Figures 5-22 and 5-25 are only slightly downgradient of 116-N-i and no wells within the apatite barrier are used to support that no directly downgradient from well B2408 (N-1OSA), like well N-280 (C77)tIilsrt

& groundwater from the upland plume is reaching the river over this time period. Provide the highest concentration wells based on the Sr-90 upland plume does not reach the river over the 300 year timepro.Onh
Fig. 5-22 2012 strontium-90 map in the Annual Groundwater Report and remodel using wells slightly downgradient (132408) and wells plume map illustrate with a line the separation between upland and neaive

& directly downgradient from the B2408 well to show both migration and radioactive decay over the 300 year period of simulation as boundaries for the reader.
Fig. 5-25 well as defining the lateral extent of the plume as was done. Provide a comparison of the upland monitoring wells compared to the

near-river monitoring wells similar to figure 5-25. (This comment affects the text on p. 9-3, lines 16-20).
Item 199 Comment: Map shows exceedance of 8 pCi/L at 300 years. Provide for Alternative 1 when Sr-90 will be below the DWS Provide for Alternative I when Sr-90 will be below the DWS throughottepue
P: 5-93 & throughout the plume. Assuming that the concentration is up to 80 pCi/L for the plume, it would take another 120 years to reach 8
9-15 pCi/L.
Figs. 5-
22 & 9-2 Basis/Justification: The map indicates it could take another 120 years to reach DWS.
Item 200 Comment: The identified wells that are called out do not align with the Figures 5-29a through c. They align with -29b, e, and a. Call out the correct wells in alphabetical order and change the well 11 owllnms
P: 5-97: Please align the call-out to wells to match the well ID to the letter in alphabetical order. This would mean, A4664 is "a", A471 1 is Well B2408 is letter "e", not "c", please change accordingly.
5. 8.3.1 "b" and B2408 is "e", NOT "c" as stated. Correct the call-out if the author wanted to call-out "c" well ID A4720.
L: 16-18

0/C =open or closed
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Item 9
Page 9~ Comment and Modification Needed

Section 9 Basis/Justification
Line/ #s

Item 201 Comment:. This map does not indicate maximum nitrate values and may not fully extend outward to the entire plume footprint. Provide the map that shows the maximum nitrate values during low rivrsae

P: 5-98
Fig. 5-27
Item 202 Comment: Provide the basis for the estimated cumulative mass of nitrate. Provide a pointer back to any section that supports where See comment and justification.

P: 5-99 the source(s) of the nitrate migrated into the vadose zone and finally the aquifer. Provide how much mass is still in the vadose zone

S: 5.7.4.5 and how much is still in the aquifer. Provide the time period for this mass entering the river. It is unclear if this is yearly, monthly,

L: 3-5 weekly or daily.

Basis/Justification: No basis of how the nitrate mass is derived that is entering the river and how much mass is in the aquifer and

vadose zone. No pointer to a section where this calculation was done or how it originated is provided.

Item 203 Comment: Wrong call out for wells. 5-29e refers to well ID B2408, not A9878. The callout should be for 5-29c and d to represent See comment and justification.

P: 5-99 well ID A4720 and A9878. Please change callouts.
S: 5.8.3.2
L: 13-14 Basis/Justification: Callouts to wells do not match the figures being referenced.

Item 204 Comment: Provide the information that matches the discussions on page 5-99, lines 6 through 8. Provide where this information is See comment and justification.

P: 5-101 obtained with a map of the wells or what wells were used to make this graph. As is, it is difficult to understand the supporting

S: 5.8.3.2 evidence of this graph.
Fig. 5-31.

Basis/ Justification: Clarity

Item 205 Comment: The concentration value is the measure for performance. The mass entering the river does not provide this information. Provide what 205 Kg equates to in a concentration entering the river. I hsms ae

P: 5-102 Is this mass based on yearly, monthly, weekly or daily? on yearly, monthly, weekly or daily?

S: 5.8.4.2
L: 21
DC 206 Comment: "Adjacent to the river" is still within the aquifer as well. As written, text implies these concentration values are not Text describing model results should be modified to discuss difference ewe

P: 5-102 associated with the aquifer. The concentration values are above the 500 [tg/L as of 2012. Therefore, the initial concentrations are modeled and measured current conditions.

S: 5.8.4.2 not "below the regulatory standard". The river concentration exceeds 500 [tg/L currently and text should be modified to

L: 1-7 ckowede hi. Cmmnt#1isreatd.Groundwater modeling should be redone to address discrepancies betwe oee n

L:212&cnweg hs.Cmet# srltd measured current conditions.

P: 136 Basis/Justification: Conceptual site model does not match current groundwater concentration values at the river and within the

S: 9-19 plume area inland for the TPH-D plume. Groundwater modeling results do not match current measured conditions.

Fig. 9-6
Item 207 Comment: Please provide a discussion of the 2 nd peak for Figure 5-34b. Secmetadjsiiain

P: 5-105
Fig. 5-34 Basis/Justification: More information is needed to explain the increased concentration.

Item 208 Comment: These lines are a repeat of lines 15-17 on p. 5-104 within this same section. Delete these sentences here since they are See comment.

P: 5-107 redundant.
S: 5.9.1
L: 7-12 Basis/Justification: Redundancy within the same section.

0/C = open or closed
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Item #.
Page # Comment and Modification Needed
Section N Basis/Justification
Line/ #s
Item 209 Comment: Discuss in this section the impact of high and low river stage effects on concentration values as it related to uncertainty See comment and justification.
P: 5-107- in initial contaminant distributions. This aspect is of importance within the 1 00-N Area. In addition lines 1 through 7 is a repeat
108 within this section. Please delete these lines.
S: 5.9.2

Basis/Justification: Repeated sentences and understanding of the uncertainties related to high and low river stages
Item 210 Comment: These lines state an opinion. Please delete these lines. They do not support uncertainties in the conceptual site model. See comment.
P: 5-107
S: 5.9.2 Basis/Justification: Sentence is an opinion and does not support uncertainty in conceptual site model.
L: 11-13
Item 211 Comment: Please ensure that this assumption matches similar assumptions used in other 100 Area RI/FS documents. I do not think Provide basis for this assumption.
P: 5-109 this assumption was used in I100-D/H.
5: 5.9.4.1
L: 3 7-42 Basis/Justification: Accuracy
Item 212 Comment: Please provide whether this includes MORE time steps or LESS time steps. Explain what "time stepping restriction" entails.
P: 5-112
5: 5.9.4.1 Basis/Justification: Clarity and accuracy.
L: 1-2
Item 213 Comment: Provide how this relates to 1 00-N. See comment and justification.
P: 5-112
5: 5.9.4.1 Basis/Justification: Clarity and accuracy.
L: 8-13
Item 214 Comment: Include the continuing source related to TPH-D. It is well established that the diesel plume is a continuing source from See comment and justification.
P: 5-112 the vadose zone to the aquifer and should be recognized as well as the continuing sources of Sr-90 and nitrate. Provide a detailed
5: 5.9.5 discussion of it.
L: 15-17
Item 215 Comment: Provide evidence that supports the assumption related to the first meter of Sr-90 above the water table reaching See comment.
P: 5-112 groundwater within the simulation period.
5: 5.9.5 Provide the Sr-90 maximum concentration that migrates and reaches the aquifer after 300 years out to 1,000 years from now.
L: 18-31 Please provide the nitrate maximum concentration that migrates and reaches the aquifer over the next 1000 years through the vadose

_________ zone.

Item 216 Comment: The discussion talks about 3 to 30 feet scale for various structures. Clearly, the groundwater model can provide Provide the level that the model was designed to account for heterogeniy
P: 5-113 structures on "tens of meter scale". This is greater than 30 feet.
5: 5.9.5
L: 3-6 Basis/Justification: Scale discretization needs to be fine-tuned to address changes that can distinguish features that are "tens of

_________meter scale".

0/C = open or closed



Date October 1, 2013

Review Comment Record Washington State Department of Ecology, Nuclear Waste Program, Cleanup Section/ER Project Page 32 of 56

Document Title(s)/Number(s): Draft Remedial Investigation/Feasibility Study for the I100-NR-1I and Il00-NR-2 0perable Units (DOEIRL-2012-15, Draft A) ead3274/Nn.nrd cywgo
Document Lead/Phone #/email: Alicia Boyd / 372-7934 / Alicia.Boyd ecy.wa.gov Project Manager/Phone #/email: Nina Mnr 7-91/Nn.eadeyW~o

Item #
Page # Comment and Modification Needed

Section # Basis/Justification
Line/ #s

Item 217 Comment: In calculating exposure point concentrations (EPCs), the 95% UCL should be used, including when the 95% UCL is Use the 95% UCL rather than the 9 0 'h percentile for calculating EPCs.

General greater than the maximum and including when the 95% UCL exceeds the 90h percentile. Ecology has consistently stated that the Use the 95% UCL rather than the maximum detected concentration.

Chapter 6 95% UCL should be used in both of these cases. Locations throughout the RI/FS with language pertaining to this issue include: Only in cases of n<5 and/or n'<2 should the maximum be used for theEP(weeni

Chapter 7 *Section 5.8.1 .1, Page 5-92, Lines 2-14 the number of observations and n' is the number of detections).

*Section 6.2.2.2.4, Page 6-26, Lines 35-37
*Section 6.2.2.2.4, Page 6-27, Lines 1-3
*Section 6.2.2.3, Page 6-27, Lines 13-14
*Section 6.2.2.3. 1, Page 6-27, Lines 24-28
*Section 6.2.2.3.1, Page 6-28, Figure 6-3
*Section 6.3.2.3. 10, Page 6-126, Lines 12-34
*Section 6.3.2.3. 10, Page 6-129
*Section 7.4.9, Page 7-59, Lines 34-40

Basis/Justification:
Use of the 9 0 1h percentile to calculate EPCs is not consistent with OSWER 9285.6-10.
EPA's ProUCL methods should be followed.

Ecology has consistently stated it is not acceptable to use the maximum for an EPC in cases where a 95% UCL is greater than the

maximum. This generally occurs when the data set is small, creating uncertainty about the concentration because small data sets are

often not representative of a population. Ecology is required to err on the side of protection. In this case that would be to use the 95%

UCL. Comparisons of EPC values against WAC 173-340 values should be done following WAC 173-340-720(9)) and -740(7). The

95% UCL should be used based on the Chebyshev inequality (ProUCL version 4.1, http://www.era.jzov/osp/hstI/tsc/software.htm
Section 1.10.2).

The EPC is frequently used in comparison with screening levels and PRGs. PRGs often become cleanup levels, in which cases

comparison of an EPC with a PRG is an early comparison of an EPC with a cleanup level. WAC 173-340-720(9)(d)(i)(A) requires

the use of a 95% UCL, rather than a 90th percentile, for comparison with cleanup levels. Locations with 95% UCLs that exceed

PRGs or cleanup levels are candidates for remediation, as they are areas that are noncompliant with regulations. Furthermore, the use

of the 90th percentile was not conservative for important contaminants, such as carbon-14 and tritium in 100-K, where the 95% UCL

was twice the value of the 90th percentile (ECF-1I00KR4-10-0472 in DOE/RL-2010-97, Draft A), and Cr (VI) for I100-HR-3, where

the 95% UCL is roughly 1.5 times higher than the 9 0 th percentile for the D area.

Item 218 Comment: It is noted that calculations in Chapter 2 or the RCBRA differ from those in CVPs. Please discuss why there is a difference.

P: 6-4
5: 6. 1.1
Item 219 Comment: The text states that all analytes detected at least once in a waste site decision unit for the 28 waste sites included. in the Please explain the basis of the 28 waste sites. The previous sectionsrertohenm r

P: 6-18 risk assessment are identified as COPCs. Please explain the basis of the 28 waste sites. The previous sections refer to the number of of sites being 33.

5: 6.2.1.3 sites being 33.
L: 5
Item 220 Comment: The flow chart states that if results are from a field duplicate, they will process parent and duplicate results to represent a Please explain what the process of data reduction for the parent anddulctrels

P: 6-24 single set of results per location and time. Please explain what the process entails. Is it the averaging of the two results, the selection entails. Is it the averaging of the two results, the selection of the highetrslo

Fig. 6-1 of the highest result, or another form of data evaluation? another form of data evaluation?

0/C = open or closed
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Page #1 Comment and Modification Needed
Section #Basis/Justification
Line/ #s
Item 221 Comment: The document states "Because the sampling design for these decision units focused on areas of suspected contamination, Please delete the quoted text.
P: 6-27 the conclusion that maximum detected concentration exceeds the true population mean in a focused decision unit can be made with
S: . certainty. Additionally, the closeout documentation for the focused decision units used the maximum detected concentration to
6.2.2.3.1 determine whether the remedial action.. goal has been attained..." This text is misleading. The text is also not from the quoted source,
L: 30-34 (Section 3.6.3 of DOE/RL-96-17 Rev. 6).

Basis/Justification: A suspected area is not a certain area of contamination, and is not inclusive of all of the site contamination. The
areas chosen for focused sampling are often chosen on the basis of indirect evidence, such as geophysical anomalies, and not based
on analytical data for all of the contaminants. Furthermore, the maximum detected concentration is not necessarily a conservative
result, since the limited coverage in focused designs may miss the areas of highest contamination.

0/C =open or closed
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Item ft
Page # Comment and Modification Needed

Section ft Basis/Justification
Line/ fts aevlet s o acrrs n aadidcssolecl

Item 222 Comment: Given the Hanford site soil background value for arsenic in Table 4-1 (6.47 mg/kg), the appropriaevletusfo In general, human healthcaerisanhzrdniesholbeacutdbthwh

P: 6-33 arsenic background is Hanford site background. This can be done easily for 100-N as it appears from the data that soil and vadose and without arsenic in the calculations to allow an evaluation of whethe] r o

S: 6.2.3.3 zone solid samples are all below 6.47 mg/kg. remedy will address excess arsenic even if arsenic is not the target coninat

L: 6-33 
However, it appears that vadose zone soil samples are all below 6.47 mgksopes

& Basis/Justification: Hanford waste sites typically include mixtures of many chemicals used at Hanford. These waste sites generally revise the text on page 6-3 3, line 21 as follows: "Arsenic was not inclueinters

through- do not qualify for use of Method A (WAC 173-340-704): "Method A may be used to establish cleanup levels at sites that have few calculations because it was not detected above the Hanford Site backgrudvleo

out hazardous substances and that meet one of the following criteria: (a) Sites undergoing a routine cleanup action as defined in WAC 6.47 mg/kg (Table 4-1') in the 100-N area soil samples. For a*reinie -aleaTbe70

document 173-340-200; or (b) Sites where numerical standards are available in this chapter or applicable state and federal laws for all indicator 1 Method A..."

hazardous substances in the media for which the Method A cleanup level is being used." The Method A cleanup level for arsenic in

soil (unrestricted land use) is given as 20 mg/kg (Table 740-1 [WAC 173-340]). However, waste sites in the River Corridor are

neither routine (according to WAC 173-340-200, especially due to ecological considerations) nor consist of only contaminants that

are listed in Table 740-1 (WAC 173-340). Therefore, Method B equations are applicable (WAC 173-340-705).

Method B arsenic cleanup levels and related levels for human health protection are listed below:

*Direct contact: 0.67 mg/kg (WAC 173-340-740) (Equation 740-2)

*Protection of groundwater using a default model (WAC 173-340-747, Equation 747-1):

*0.034 mg/kg (risk = I1E-06)

*0.34 mg/kg (risk = IE-05)

*Hanford site Background: 6.47 mg/kg (90th percentile: Table 4-1) (direct contact risk at this background level is: 9.7E-06,

which is 9.7 times Ecology's limit of IlE-06 risk for individual carcinogens)

*Washington State Background: 6.99 mg/kg (90th percentile statewide; also see Group "E" including Benton County, 5.76

mg/kg (San Juan, 1994, Ecology Publication #/94-115)

*USEPA Regional Screening Levels for Residential Soils: 0.39 mg/kg (USEPA, 2013),

http://www.epa.gov/region09/sgperfund/prg/index.html

Method B defaults to background in WAC 173-340-740(5)(c): "Cleanup levels determined under subsection (2) or (3) of this

section, including cleanup levels adjusted under subsection (5)(a) and (b) of this section, shall not be set at levels below the practical

quantitation limit or natural background, whichever is higher." WAC 173-340-200 defines natural background: " 'Natural

background' means the concentration of hazardous substance consistently present in the environment that has not been influenced by

localized human activities."
Also notice that for this RI/IFS document, for example, the Casual User direct contact PRG for arsenic is. 4.5 mg/kg (Table 8-3),

which is below Hanford site background and well below 20 mg/kg.

Furthermore, arsenic is generally below background in the 1 00-N remediated waste sites; use of any cleanup level above Hanford

site background is not warranted for 1 00-N.

Item 223 Comment: The title of this section should specify direct contact. Change the title of the section to Calculation of Unrestricted Land UseDrc otc

P: 6-41 
PRGs using 2007 MTCA Equations.

S: Basis/Justification: Only direct contact pathways for MTCA are discussed in this section. Standard Method B includes calculations

6.2.3.4.2 for soil for the protection of groundwater (leaching) and ecological receptors, and groundwater, surface water, and air.

L: 19

O/C = open or closed
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Item #
Page #1 Comment and Modification Needed
Section #1 Basis/Justification
Line/ 1 4s
Item 224 Comment: The document states "For several nonradionuclide analytes, the toxicity value used was obtained from a different source Revise the text considering OSWER guidance for Tier 3 toxicity values
P: 6-45 than recommended by the EPA Superfund hierarchy (Superfund HHT Risk Assessment Values [Cook, 2003])." However, the text
S: goes on to discuss toxicity informnation that would qualify as Tier 3 according to OSWER 9285.7-53 (Cook, 2003).
6.2.4.2.3
L: 15-17 Basis/Justification: The text discusses Cal EPA OEHHA, NJDEP and HEAST. These generally qualify as Tier 3. Also see OWER

9285.7-86.
Item 225 Comment: The document discusses that the recent change in the cancer slope factor for trichioroethene (TCE) would result in See comments 234, 235, & 236 and revise this section to be consistentwt.eto
P: 6-45 increases in cleanup levels. However, this is superseded by the recent reduction in the noncancer reference dose and inhalation 6.3.8.4. 1, p. 6-178-6-179; use the same toxicity factors in both sections
S: reference concentration.
6.2.4.2.3
L: 18-31 Basis/Justification: The revised noncancer reference dose in IRIS is 5E-04 mg/kg/day for TCE, and the revised RfC is 2E-03

mg/rn 3 . Ecology PCE and TCE guidance of September, 2012 ("Trichloroethylene Toxicity Information and MTCA Cleanup Levels
(TCE), CAS # 79-01-6," September 2012,
<https:H/fortress.wa.gov/ecy/clarc/FocusSheets/TCE /20PCE%/200ct /202004%/2OFinal.pdf, accessed on September 23, 2013).

Item 226 Comment: The document states "When evaluating toxicity, 1, 1 -dichloroethane is not considered a carcinogen by Ecology." This is Delete the quoted text, and use the slope factor from the Regional Screnn ees
P: 6-46 not correct.
S:
6.2.4.2.3 Basis/Justification: Though no slope factor value is given in CLARC on-line for l, 1-dichloroethane, a link is provided to an
L: 6-16 explanation about toxicity database hierarchy, with discussion about using Tier 3 values based on OSWER Directive 9285.7-53. The

slope factor given in the Regional Screening Levels qualifies as a Tier 3 carcinogenic slope factor. Therefore, this is a defensible
value that is consistent with CLARC on-line. Ecology considers 1, 1-dichloroethane to be a carcinogen.

Item 227 Comment: "-4" and "-6" should be in superscript as it is representing 1 0A and 10-6 risk. Correct locations throughout the document where numbers should be i uesrp et
P: 6-46 This issue repeats itself on pages 6-46, 6-64, 6-66, Table 6-3 5, Table 6-5 1,
5: 6.2.5
L: 32-34 Basis/Justification: Consistency throughout the document.
Item 228 Comment: The method for selecting groundwater COPCs is not accepted. The rejection of contaminants based on comparison with Contaminants for which there is insufficient information to calculaterikcnb
S: 6.3.2 action is not accepted. eliminated and discussed as uncertainties. Eliminated contaminantscainldth
General following:

Basis/Justification: Ecology has consistently rejected comparisons with action levels as a basis for selecting contaminants because 1) chemicals not detected in all measurements (where the practclqattto
this approach overlooks spatial and temporal trends and additive risks associated with multiple contaminants. limit [PQL defined in WAC 173-340-707] is below the EPC)

2) chemicals without toxicity factors
3) chemicals with EPCs below background concentrations (as dfndi A
173-340-709).

All other contaminants should be included in risk calculations for theloainwhr
they have been detected, including chemicals with a combination ofdectan

__________nondetects.

0/C = open or closed



Date October 1, 2013

Review Comment Record Washington State Department of Ecology, Nuclear Waste Program, Cleanup Section/ER Project Pae3of5

Document Title(s)INumber(s): .Draft Remedial Investigation/Feasibility Study for the 1 00-NR-1I and 1 00-NR-2 Operable Units- (DOE/RL-2012-15, Draft A) -91Nn.eadeyw~o

Document Lead/Phone #/eiail: Alicia Boyd / 372-7934 / Alicia.Boyd ecy.wa.gov IProject Manager/Phone #/email: Nina Menard / 372-91/NnMead cywgV

Item #
Page # Comment and Modification Needed

Section # Basis/Justification
Line/ #s
Item 229 Comment: Pooling of data fro utpewlsfrcluaino Psi o cetd Exposure point can be defined as "a location of potential contact betwenaogns

S: 6.3.2 and a chemical or physical agent" (Risk Assessment Guidance for SupefnUEA

General Basis/Justification: Risk should be evaluated at the scale encountered by receptors, according to the exposure scenarios used for risk 1989). The exposure point concentration (EPC) has been defined as a"cnevte

assessment. For example, for a residential scenario, the assessment scale for groundwater should be no larger than a single drinking estimate of the average chemical concentration in an environmental meim. h

water well. EPC is determined for each individual exposure unit within a site. An epsr nti

the area throughout which a receptor moves and encounters an environetlmdu

for the duration of the exposure" (OSWER 9285.6-10, USEPA, 2002; acltn

Upper Confidence Limits for Exposure Point Concentrations at Hazardul at ie)

Comparisons of EPCs with PRGs should be done on a well by well bass; ahe hnb

pooling data from multiple wells, to maintain consistency with the defiiino

exposure point for a residential scenario.

Item 230 Comment: The text states "As shown in Table G-20 (Appendix G), all arsenic EPCs are less than the Method A arsenic soil cleanup Please rephrase the quoted text to 'As shown in Appendix G, all arseicPsfrsi

P: 6-63 level of 20 mg/kg for unrestricted use." are less than the soil cleanup level of 20 mg/kg and also are less that teHnodst

5: 6.3.2 This can be a stronger statement, indicating that all of the arsenic values are less than the Hanford site background value of 6.47 background value of 6.47 mg/kg."

L: 7-12 mg/kg (Table 4-1).

P: 6-64 Basis/Justification: Table A- I of ECF-1I00-NR1- 12-0042, Draft A, p. G-646-654 shows that all arsenic concentrations in soil are

L: 27-28 less than Hanford site background. (Note: Table G-20 could not be located).

P: 6-65
L: 15-16
Item 231 Comment: All but one isotope in the table has a "Minimum Detection Limit" that is negative. This is also true with many other Explain negative minimum detection limits.

P: 6-103 tables that include "Minimum Detection Limit". This should be explained.
Table 6-
22
Item 232 Comment: "gross beta" has units of '4tg/L". There are a number of other tables in which some of the radioactive material has units Check units for accuracy.

P: 6-103 of "[tg/L".
Table 6-
22
Item 233 Comment: There may be errors in the chloride and fluoride data. Check chloride and fluoride data for errors.

P: 6-169
& 6-170 Basis/Justification: The 90th percentiles reported are somewhat higher than the maxima for chloride and fluoride.

Table 6-
48
Item 234 Comment: The text states "Accounting for kidney cancer risks from early-life exposure would result in slightly more conservative Please add more explanation to the text to indicate the meaning of"acutnfo.

P: 6-178 value (by a factor of 2) for the oral slope factor." It is not clear what is meant by "accounting for."

5:
6.3-8.4.1 Basis/Justification: The composite slope factor of 0.046 (mg/kg-day)-' is about half of the former slope factor of 0.089 (mg/kg-day)-

L: 37-39 1,which would make the new cleanup levels higher and less conservative than the old. Is the statement referring to only early-life

exposures, using a slope factor of 0.093 (mg/kg-dayf-'?

0/C = open or closed
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Page 4I Comment and Modification Needed
Section # Basis/Justification
Line/ #s
Item 235 Comment: Text states ".,the groundwater concentration would increase from 0.49 pig/L to 0.95 ptg/L." The 0.95 pig/L should be Please correct the 0.95 jig/L to 0.54 pig/L.
S: corrected to 0.54 pig/L. Cleanup level for TCE is again incorrectly listed as 0.95 pigIL on Page 6-179, Line 13.
6.3 .8.4. 1
P: 6-178 Basis/Justification: Ecology PCE and TCE guidance of September, 2012 ("Trichioroethylene Toxicity Information and MTCA
L: 43-44 Cleanup Levels (TCE), CAS # 79-01-6," September 2012,

& <https://fortress.wa. gov/ecy/clarc/FocusSheets/TCE /20PCE%/200ct%/202004%/2OFinal.pdf>, accessed on September 23, 2013).
P: 6-179
L: 13
Item 236 Comment: The text indicates an increase in the TCE HQ by a factor of almost 200. However, the oral reference dose increase has Please explain the HQ values presented in the text and show the derivain
P: 6-179 only been roughly a factor of 5/3. Has inhalation been considered?
S:
6.3.8.4.1 Basis/Justification: The old oral RfD was 0.0003 mg/kg/day, while the revised is 0.0005 mg/kg/day.
L: 18-19 

-: r -o ss e t wt h n et et x o T ec n e t ai n fa s n ci a o e z n nItem 237 Comment: The text states "The concentrations of arsenic in vadose zone material posing risks greater than 10arcostetwh Caneheext:"Teocnrtisofreicnvdsezemtralpigrsk
P: 6-196 sitewide naturally occurring background in vadose zone material." A comparison is needed with Hanford site background. greater than 10-6 are less than Hanford site background concentrationsor .7m/gi
S: 6.5. 1.1 vadose zone material (DOE/RL-92-24, Volume 1, Rev. 4)."
L: 38-41 Basis/Justification: The data provided with this RI/FS for the vadose zone show no soil results exceeding the Hanford site arsenic

background value of 6.47 mg/kg (DOE/RL-92-24, Volume 1, Rev. 4). A text change is needed to bring this in line with the definition
of natural background (specified in WAC 173-340-740(5)(c)), in WAC 173-340-200.

Item 238 Comment: Americium-241 and plutonium-239/240 should be contaminants of concern (COCs) and remedies should be included for Include americium-241 and plutonium-239/240 as soil COCs and desciermde o
P: 6-197 these contaminants at 11 16-N-3 and 1 16-N-i .They would be a risk to inadvertent intruders through excavations, these radionuclides.
S: 6.5.1.3
L: 27-39 Basis/Justification: The text states "As a result of the presence of americium-241 and plutonium-239/240, activities of all Retain deep excavation for the 11I6-N-i1 and 1 I16-N-3 waste sites as atehogyi

& radionuclides will not decay to a cumulative ELCR of less than 1.0 x 1 0 4 within a reasonable period." Table 8-10. Evaluate excavation of these sites to remove long lived radoulds rl
Table 8- comparison of deep excavation vs. very long term ICs should be made
10 Discrete locations of long lived isotopes in the deep zone above direct exposure PRGs may warrant institutional controls not for 200-

300 years, but for thousands of years. Public opinion has been that ICs for very long timeframes in the river corridor are All retained technologies should have associated bulleted lists, table,fgrsadtx
unacceptable. updated.

Item 239 Comment: The pH range cited (5.8-8.7) for the Tier 2 study (ECF-HANFORD-1 1-0158) overlaps with the pH range for potential Fe Acknowledge that Fe may be bioavailable in high pH soils on the Hanfr ie(H8
P: 7-6 bioavailability (pH>8). and may mediate potential toxicity of other metals.
S: 7.1.3
L: 20-34 Basis/Justification: The bioavailability of Fe is a function of soil pH.
Item 240 Comment: For wildlife, screening values are more appropriately based on NOA-ELs, rather than LOAELs. Use NOAELS as a screening ecotoxicity value for wildlife populations
P: 7-12
5: 7.2.3 Basis/Justification: MTCA allows Ecology to recommend NOAEL-based TRVs for substitute receptor species (WAC 173-340-
L: 16-17 7943 [7] [fl][i]). In addition, ERAGS recommends use of NOAELs as screening ecotoxicity values for protection of wildlife, and

________EcoSSLs for wildlife select TRVs based on NOAELs. _______________________________________

0/C =open or closed
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Item 241 Comment: External exposure (rads) is missing in Figure 7-1 from seeps and upwelling sites (surface water, porewater, sediments) Add external exposure (rads) from seeps and upwelling sites for aquatileepos

P: 7-13 for aquatic biota. Note too that external exposure from soil does not apply to aquatic biota (as indicated in the figure). Delete external exposure from soil for aquatic receptors. Re groundwae-ae

5: 7.2.3 pathways, mark those described in the comment as complete.

Fig. 7-1 The groundwater exposure point (which includes a crop irrigation pathway [per footnote d]) should result in complete pathways for

many pathway/receptor combinations (e.g., direct contact and uptake by plants/soil biota for soil biota, invertebrates, plants;

incidental/preferential ingestion and food web transport for herbivores, insectivores, omnivores, carnivores). Also, the exposure

point for seeps/upwelling sites (surface water, porewater, sediments) should include complete pathways for incidental ingestion and

food web transport for aquatic invertebrates, fish, and amphibians.

Basis/Justification: All complete pathways should be shown. These include pathways related to external exposure (rads) and

groundwater (via seeps and upwelling sites, including surface water, porewater, and sediment).

Item 242 Comment: Text states, "The use of the EC2O, MATC, and ECl10 as toxicity parameters means that Eco-SSLs for plants and soil Clarify text on the relationship between EcoSSL and NOAEC for plant n

P: 7-20 invertebrates are not based directly on no observed adverse effects...." However, because some Eco-SSLs for plants and invertebrates.

5: 7.3.1.2 invertebrates are based on MATC (and MATC is the geometric mean of NOAEC and LOAEC), MATC is directly based on NOAEC

L: 14-15 and LOAEC.

Basis/Justification: The relationship between EcoSSL and NOAEC for plants and soil invertebrates needs clarification. _____________________________________

Item 243 Comment: Consistent with EcoSSL derivation for wildlife, NOAELs should be used to derive Hanford SSLs and PRGs for wildlife. Hanford SSLs and PRGs should be based on NOAELs for wildlife.

P: 7-28
5: 7.3.1.2 Basis/Justification: EcoSSL methodology should be followed, and MTCA allows Ecology to recommend NOAEL-based TRVs for

L: 16-20 substitute receptor species (WAC 173-340-7943 [7] [fl [i]).

Item 244 Comment: In a departure from the arsenic EcoSSL, text recommends using Stanley et al (1994) to select a TRV (rather than Consistent with the EcoSSL, use the Holeman and Stibilj (1997) study oslc R

P: 7-28 Holeman and StibiUj, 1997), based on a longer exposure duration and a bounded NOAEL in Stanley et al (1994). However, note that for As+3. The Stanley et al (1994) study could then be used to selectaTVfols5

5: 7.3.1.2 Stanley et al (1994) evaluated sodium arsenate (As+5), while Holeman and Stibilj (1997) evaluated arsenic oxide (As±3).

L: 21-36
Basis/Justification: EcoSSL methods should be followed for evaluating As±3, as well as As+5.

Item 245 Comment: It is unclear why ingestion of soil and food are evaluated separately from ingestion of water for wildlife. Clarify why ingestion of seep water was evaluated separately from ingsinofsi n

P: 7-30 food. Consider evaluating all exposure pathways in a single exposuremdl

5: 7.3.2.2 Basis/Justification: Contaminant exposure from all media and pathways should be evaluated in a coherent manner.

L: 18-241
Item 246 Comment: Equation is incorrect. "SSL or PRG" term should be grouped with "Frac," term. Please see EPA EcoSSL Attachment 4- Correct the equation, according to the comment.

P: 7-31 1 (see Equation 4-2 in OSWER Directive 9285.7-55). Also, the equation is inverted (more typically, HQexposure/effects).

5: 7.3.2.2
L: 5 Basis/Justification: Equations should be accurate in terms of dimensional analysis.

Item 247 Comment: Contrary to text, incidental soil ingestion is included as part of the total dietary composition (Ps term).' In the example of State that incidental soil ingestion was included as part of the total ditr&omoiin

P: 7-32 the California quail, total food intake (plants plus soil) should sum to 100% (not 106. 1%).
5: 7.3.2.2
L: 1-4 Basis/Justification: Ps is the proportion of total food intake that is soil (kg soil/kg food). ____________________________________

0/C = open or closed
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Item 248 Comment: According to Efroymson et al (2001), hyperaccumulators were excluded from the plant bioaccumulation database. Please explain why plant species that hyperaccumulate metals were exldd(I.
P: 7-38 Provide rationale for adopting this exclusion. biasing BAFs low).
S: 7.3.2.2
L: 11-12 Basis/Justification: Exclusion of metal hyperaccumulators would result in a biased distribution of plant species, comprising the

bioaccumulation database.
Item 249 Comment: NOAELs (rather than LOAELs) should be used to derive wildlife SSLs. Use NOAEL TRVs to derive SSLs for wildlife, and acknowledge tht xpsue
P: 7-41 response functions are preferred for wildlife PRG derivation.
S: 7.3.2.2 Basis/Justification: EcoSSLs for wildlife are based on NOAEL TRVs (see p. 7-28). Re PRGs, overriding the NOAEL vs. LOAEL
L: 22-23 debate, a recent SETAC workshop ("Ecological soil levels-Next steps in the development of metal cleanup levels," Sept 2012) notes

that exposure-response functions (e.g., ECx) are preferred to threshold approaches (e.g., NOAEL, LOAEL) when establishing
wildlife TRVs to be used for site cleanup (i.e., beyond the screening stage). NOAEL can correspond to potentially large and
potentially biologically important magnitude of effect (LOAEL would correspond to an even larger effect). The advantage of the
regression method for the estimation of ECx is that information from the complete exposure-response function can be taken into
account and confidence intervals can be calculated.

Item 250 Comment: The plant PRG selected for Pb (9090 mg/kg) appears high, relative to the EPA EcoSSL for plants (120 mg/kg), Ecology Reduce the plant PRG for Pb (Table 7-5), based on a weight of evideneaprah
P: 7-47 recommended values for plants (50 mg/kg [MTCA Table 749-3] and 390 mg/kg [Ecology Pub. No. 11-03-006]), as well as the
5: 7.3.4 RCBRA PRG for plants (125 mg/kg). Also, add the following to this document: discussion of the OCSA, theohrsucso
Table 7-5 soil for the plant and invertebrate bioassays, the potential forms of leaathesi

Basis/Justification: Although the current study (909.0 mg/kg) is site-specific (Sandberg bluegrass), EPA (120 mg/kg) considered sampling locations, how representative these samples are of Hanford la n te
multiple species with a systematic process, Ecology (390 mg/kg) was partly site-specific (soil but not test organism), and RCBRA contaminants.
(125 mg/kg) was site-specific (Sandberg bluegrass). Given the variability in soil and plant factors, a weight of evidence approach
argues for a lower plant PRG for Pb.

Also, the 9090 mg/kg is based on bioassay results. It appears that this result is from a waste sample from the Old Central Shop Area
(OCSA) north of the 200 areas. In fact, 58 out of the 71 samples used for the lead bioassay analysis were from the OCSA. There
were many other high lead samples from the OCSA and there was a large range of concentrations from this site. Without a
description of this site and knowledge of the potential formns of lead at this location it is not possible to determine if this area
represents most of Hanford lead-contaminated soil. Lead concentrations from the samples from the other 5 waste sites range from 4
to 87.2 mg/kg.

Item 251 Comment: PCB3 data are preferentially expressed as congeners for ecological risk assessment, rather than as Aroclor mixtures. Acknowledge the uncertainty and limitations of evaluating PCBs with rco s
P: 7-50 Also, the last sentence (lines 21-23) does not make sense, since HI>lI implies risk (rather than no risk). congener analysis. Please clarify the final sentence too (lines 2 1-23).
5: 7.4.1
L: 16-23 Basis/Justification: Aroclor data are imprecise, due to analytical limitations (e.g., chromatogram pattern recognition), as well as

weathering in the environment. Furthermore, a congener approach is needed to assess toxicity of dioxin-like PCBs (e.g., as TEQ)
and non-dioxin-like PCBs. Total PCBs is also more accurately quantified by summing individual congeners, rather than summing
Aroclors (which contain overlapping congeners).

Item 252 Comment: Although drinking water is largely shown to be negligible in terms of total exposure, a single exposure model (including Consider including drinking water exposure in a single wildlife exposuemdl
P: 7-54 all pathways) is less fragmented and more transparent.
5: 7.4.8

Basis/Justification: A single exposure model, including all pathways, is more economical.

0/C = open or closed
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Item 253 Comment: A 95UCL should be calculated to represent EPC, independent of receptor type when local populations are considered. When possible, 95UCL should be calculated to represent EPC. Onlyincssosml

P: 7-59 For example, a population of individuals of an immobile species (e.g., a terrestrial plant) may be distributed over a range of sample size (e.g., n<5) or low detection frequency (<5%) should EPC dfrt h

S: 7.4.9 contaminant concentrations in soil. Therefore, a UCL95 (rather than the max) is the best estimate of EPC for an immobile species observed max, noting the uncertainty in EPC.

L: 34-40 (just as it is for a mobile species). In addition, use of the max ignores'most of the information in the data set. When the number of

measurements is small (e.g., n<5) or the detection frequency is low (<5%), ProUCL ultimately recommends collection of more

samples to compute defensible statistics.

Basis/Justification: EPA's ProUCL methods should be followed.

Item 254 Comment: In this section on "Risks to Aquatic Plants," text states, "For the 1 00-N Area nearshore sampling sites, no COPECs were Please revise text, noting the uncertainty contributed by the assumed rlvneo

P: 7-70 detected in nearshore sediment at concentrations greater than the upper threshold sediment biota ESL (Appendix M, Table M-37)." sediment ESLs to aquatic plants.

S: 7.5.5.2 However, sediment ESLs are typically derived for invertebrates (e.g., Chironomous, Hyalella [Ecology Pub No 11-09-054]), not

L: 26-28 aquatic plants.

Basis/Justification: Risks to aquatic plants should be assessed against relevant ESLs, (derived for aquatic plants).

Item 255 Comment: The description of lab plant bioassays with field-collected sediments needs more detail. Poiemr eal nlbbosaswt il-olce eiet

P: 7-70 
bioassay design, endpoints, numbers of plants, replicates, and so on).

S: 7.5.5.2 Basis/Justification: Bioassays need to be described in adequate detail.
L: 36-42

0/C =open or closed
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Item 256 Comment: Text states, "Within the 1 00-N, 10 waste sites were retained for additional consideration in the SMDP based on EPC COPECs with EPC>PRG should generally be retained for further evauto)nteF
P: 7-74 exceedances of 6 COPECs (barium, copper, lead, TPH-DR, and TPH-DR extended to C36, and high boiling hydrocarbons), as with few exceptions (e.g., EPC<background).
S: 7.6 presented in Sections 7.4.7 and 7.4.9." However, in addition to the 6 COPECs listed, Table H-14 also includes vanadium, as well as
L:4-7 & several PAI-s (acenapthene, BaP, BbF, chrysene, fluoranthene, pyrene). Please reconcile this discrepancy.
12-14

Text goes on to say, "The final recommendation for the SMDP is a conclusion that there were no potential risks to terrestrial
ecological receptors within the upland remediated waste sites and 1 00-NR- 1 source OU warranting further evaluation in the FS."
Therefore, 10 waste sites show EPCs>PRGs, along with several additional contaminants (e.g., V, PAHs), yet.none of these waste
sites are carried into the FS on the basis of SMDP arguments. This elimination of remediated waste sites (from being carried to the
FS for remedy evaluation) appears unbalanced with respect to uncertainties inherent in the risk assessment process which are
intrinsic to a weight of evidence approach.

Basis/Justification: First, this exclusion of waste sites (with EPC>PRG) undermines the utility of PRGs as a criterion to identifyi
COPECs, since these waste sites are not retained. Second, Table H-14 appears to systematically reject observed results (EPC>PRG)
by invoking SMDP considerations (e.g., sample depth in relation to ecological receptors, magnitude and frequency of PRG
exceedances, confidence in PRG, data quality, spatial factors [e.g., home range, adjacent unimpacted habitat], potential cross
contamination) in a unilateral direction to eliminate COPECs and waste sites. That is, SMDP concerns are never employed to
include a COPEC when EPC<PRG (see Table H- 14), as a result of uncertainties and a precautionary approach. In particular, these
specific SMDP considerations (which systematically exclude COPECs) ignore notable (but unstated) uncertainties in exposure
assessment (e.g., statistical limitations due to small sample size for deriving EPC, contaminant transfer factors in exposure models
[e.g., BAFs], incomplete exposure models for wildlife [e.g., denmal and inhalation pathways omitted], cumulative and interactive
effects of multiple contaminants [e.g., rad and nonrad COPECs]), uncertainties in effects assessment (e.g., extrapolation from
individual to population effects, variation in species sensitivity, limitations in lab bioassay and field study methods, use of NOAELs
and LOAELs to derive TRVs), and uncertainties in risk characterization (e.g., conflicting lines of evidence, precautionary vs. anti-
precautionary biases). Many of these uncertainties support retention of COPECs and associated waste sites for further evaluation.
Comment: Re radionuclides, the EU has proposed a more stringent generic screening value (predicted no effect dose rate [PNEDR]) Acknowledge the EU radiological dose recommendation for nonhumn boa

Item 256 of 10 [tGy/h (0.024 rad/d) for nonhuman biota (Andersson et al. 2009. JER 100:1100-1108).
P: 7-78
5: 7.6.4 Basis/Justification: The EU value is based on a probabilistic species sensitivity distribution (SSD), applies a cut off value for this
L: 40-43 distribution at the 5fl percentile (hazardous dose rate [HDR5]), and divides HDR5 by an assessment factor (AF) of 2 to derive a

generic PNEDR screening value. Therefore, the resulting PNEDR is assumed to protect 95% of all species. _______________________________________

O/C =open or closed



Date October 1, 2013

Review Comment Record Washington State Department of Ecology, Nuclear Waste Program, Cleanup ISection/ER Proje .ct Page 42 of 56

Document Title(s)/Number(s): Draft Remedial Investigation/Feasibility Study for the 100-NR-1 and 100-NR-2 Operable Units (DOEIRL-2012-l-5, Draft A)

Douent Lead/Phone #/email: Alicia Boyd / 372-7934 / Alicia.Boyd ecy.wa.gov Project Manager/Phon /email: Nina Mead/3274 iaMenard@ecy.wa.gov

Item MoiiainNee

Page # Comment and MoiiainNee

Section # Basis/Justification
Line/ #s

Item 257 Comment: It is unclear how NOECs and LOECs were derived for nitrate fro h ie tde nfs M~r ta,20) laecaiyhwNE and LOEC values were derived from the liteauectd

P: 7-80 invertebrates (Camargo et al, 2005), and amphibians (Johannsen et al, 2002). The CRC (p. 7-3 in DOE/RL-2010-l 17) states the

S: 7.6.5 following, "The nitrate and nitrite NOEC values are both obtained from study results obtained from the scientific literature, and

L: 13-25 uncertainty factors were applied to obtain a chronic NOEC. A greater amount of uncertainty is associated with these NOECs than

with other values."

Re invertebrate nitrate toxicity, the nitrate LOEC value (i.e., 37.6 mg N03/1, [8.5 mg N03-N/L]) is apparently a 120 hr LC1O0 for a

gammarid (E. echinosetosus) (Camargo et al, 2005) which is not a particularly sensitive measure (10% lethality). This same study

(Camargo et al, 2005) reports a 120 day LCO.01 (2.8 mng N03-N/L) for E. echinosetosus which is similar to their recommendation

(2.0 mg N03-N/L) for protection of freshwater biota.

Basis/Justification: Methodology to derive NOECs and LOECs should be described with sufficient detail for understanding their

basis, including an explanation of uncertainty factors. cran u olc frlvn
Item 258 Comment: Text states, "Risk to aquatic life, including plants, was evaluated exclusively through the comparison of surface water Note that risks to aquatic plants are uncetidet ako eeatbnhak n

P: 7-81 concentrations to benchmarks in Section 7.2.1 of the CRC (DOE/RL-201 0-117). Since surface water concentrations of nitrate were possible nitrate uptake via pore water and seeps with resultant toxicity

5: 7.6.5.1 below benchmarks (Table 7-10), no risk to aquatic plants from nitrate was identified." This conclusion is not warranted..

L: 8-18
Basis/Justification: First, ESLs in Table 7-10 are not specific to aquatic plants (listed ESLs are for invertebrates and fish). Second,

it is possible that plants can take up nitrate from other aqueous media (e.g., near shore pore water and seeps, rather than exclusively

surface water) for which there were several exceedances of ESL benchmarks (Table 7-10). In addition, plants may take up nitrate

from sediment (which is not presented in Table 7-10). Finally, bioassays in RCBRA were performed with Pak Choi which lack site

specificity at Hanford.
Item 259 Comment: Use of the term "normal distribution" is unclear with respect to taxonomic groups (e.g., mollusks, insects, invertebrates). Please define a "normal distribution of mollusk species" and a "norman itiuino

P: 7-82 insects and other invertebrates."

5: 7.6.5.2 Basis/Justification: A statistical distribution refers to an arrangement of values of a variable, showing their frequency of occurrence.

L: 4-40
Item 260 Comment: If reference to "(subsequent Table 7-1 1)" was intended to be to "Table 7-10," it is unclear how a conclusion of no risk to Note that risks to amphibians are uncertain, due to lack of relevant benhak n

P: 7-82 amphibians was reached. possible nitrate uptake via pore water and seeps with resultant toxicity

5: 7.6.5.3
L: 24-27 Basis/Justification: ESLs in Table 7-10 are not specific to amphibians (listed ESLs are for invertebrates and fish). Also, it is

possible that amphibians can take up nitrate from other aqueous media (e.g., near shore pore water and seeps, rather than exclusively

surface water) for which there were several exceedances of ESL benchmarks (Table 7-10).

Item 261 Comment: Reference is made to "(subsequent Table 7-11)," but Table 7-11 lists freshwater sediment PRGs (unrelated to nitrate Clarify reference to "(subsequent Table 7-1 1)."

P: 7-82 benchmarks).
5: 7.6.5.3
& 7.6.5.4 Basis/Justification: Reference to tables and tables should match.
L: 27, 42

Item 262 Comment: Text box should include information regarding both of the Interim Action RODs at 100-N. Update text in 4hbullet to include both the 1999 and 2000 interim acto Os

P: 8-1
5: 8 Basis/Justification: 116-N-i (1301-N), 1 16-N-3 (1325-N), and UPR-I00-N-31 were remediated under the authority of the 2000

Text box TSD ROD.

0/C = open or closed
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Item 263 Comment: The table has cyanide classified as "Other Analytes". However, previous tables and text (specifically, Tables 4-27, 4-29- Please explain why cyanide has not been classified as an Anion in thisscino h
P: 8-4 4-32; and page 4-142, Line 1, etc.) have cyanide classified as an Anion. Since the Anion classification is listed in Table 8-1, please document, when previous chapters have identified it as such.
Table 8-1 explain why cyanide has not been classified as such in this section of the document.
Item 264 Comment: WAC- 173-200 Water Quality Standards for Groundwaters of the State of Washington does not apply to clean up actions Remove WAC- 173 -200 from the potential ARARs list.
P: 8-7 under MTCA or CERCLA.
S: 8.1.2.3
L: 24-27 Basis/Justification: WAC 173-200-010(3)(c)

Item265 Comment: Table 8-2 is missing some ARARs. Since CERCLA excludes petroleum the authority that allows for petroleum cleanup Add the following ARARs:
P:e 8-8 is corrective action. All petroleum cleanup must meet WAC 173-340-900 requirements for petroleum. WAC 173-400-113

P: 8-8WAC 173-218-120
Table 8-2 Basis/Justification: Washington Administrative Code WAC 173

WAC 173-340-900; Table 830-1 and Table 747-4
Item 266 Comment: An additional citation to the ARAR for Compliance Monitoring is required. Change to:
P: 8-9 Also missing the #9 in the current citation. "Compliance Monitoring"
S: ARAR WAC 173-340-720 (9)(a-f)
Table 8-2 Basis/Justification: WAC 173-340-720
Item 267 Comment: Table 8-2 is missing some ARARs. Add the following ARARs:
P: 8-12 WAC-1 73-340-730(1)
Table 8-2 Basis/Justification: WAC 173-340 WAC-1 73-340-730(7)(d)

WAC-1 73-340-730(7)(e)
WAC-1 73-340-730(7)(f)

Item 268 Comment: Include all of WAC 173-340-7490 and WAC 173-340-7493 as an ARAR. WAC 173-340-7490 (2)
P: 8-16 WAC 173-340-7493 (-3)
Table 8-2 Basis/Justification: The ecological citation come from the cleanup standard in WAC 173-340-740 and -745 which is include all of

the citation and is appropriate for ecological protection.
Item 269 Comment: TSD closure authority comes from the Site-wide permit not a CERCLA ROD. Closure of TSD units will may be coordinated with the remedial actionl t10N
P: 8-26
Table 8-2 Basis/Justification: The decision to integrate closure action with CERCLA are determined by the state under WAC 173-303-

610(1)(e) and WAC 173-303-645(1)(e). This integration requires a director's determnination.
Item 270 Comment: Include the text in modification column for completeness. These requirements are applicable to the closure of RCRA TSD unitwihn10NTe
P: 8-26 authority for the closure comes from the Danaerous Waste Reg ulation A 7-0
Table 8-2 Basis/Justification: WAC 173-303 Dangerous Waste Regulations applied through the Site-wide Permit.
Item 271 Comment: Text states that in Table 8-3 each analyte has a PRG for groundwater/surface water protection highlighted in green. This Either clarify text on p. 8-35 or update table 8-3 to adequately highligh R o
P: 8-35 statement is not true; many analytes have no highlighted PRG for groundwater/surface water protection. groundwater/surface water protections.
5: 8.1.4
L: 10-12 Basis/Justification: Statement is incorrect.
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Item #1
Page #1 Comment and Modification Needed

Section 91 Basis/Justification
Line/ f #s

Item 272 Comment: Using the MTCA Method A cleanup values for TPH fractions is inappropriate. Change the cleanup levels for all pathways of TPH fractions to the corrsodn

P: 8-36 MTCA Method B values. Use Dept. of Ecology guidance to calculate eho

S: 8.1.4.2 Basis/Justification: 1 00-N has multiple co-contaminants in many locations. MTCA Method B is a more appropriate basis for direct petroleum cleanup levels in all relevant matrixes.

L: 16-17 exposure cleanup values. Department of Ecology guidance (Pete Kmet, Guidance for Remediation of Petroleum Contaminated Sites,

& Ecology Publication 10-09-057, October 2011) directs a calculation of a Method B cleanup value by using the MTCA TPH
Table 8-3 spreadsheet (http://www.ecy.wa.gov/programs/tcp/tools/toolmain.html)

P: 9-27
S: 9.2.2.4
L: 36
Item 273 Comment: For the Diesel Plume Exposure Area "TPH-diesel range" is listed as a COC and "TPH-diesel" and "TPH-gasoline" are Modify text on p. 8-48 and Table 8-5 to clarify exactly what are considrdC~ n

P: 8-48 listed as COPCs. However, Table 8-5 lists "TPH-diesel" as a COC and lists "TPH-gasoline" as a COPC. COPCs in the diesel plume exposure area.

S: 8.1.4.5
L: 3 1-38 Basis/Justification: Inconsistencies on what analytes are listed as COCs and COPCs.

Item 274 Comment: The sentence that starts, "Measures taken to remediate TPH-D... ." should be deleted. These statements cannot be Provide basis how metals would be remediated via the same methodasTHDo

P: 8-53 supported. remove sentence.

S: 8.1.4.5
L: 9-11; Basis/Justification: Remedial measures will not necessary take care of a metal that sinks when remediating a contaminant that

18-20; floats.
29-3 1
Item 275 Comment: Include a summary of conclusions from 5. 10 Summary of Contaminant Fate and Transport in Section 8.2. 1.1 Waste Include a summary of conclusions from 5. 10 Summary of Contaminan at n

P: 8-55 Sites. Transport in Section 8.2.1.1 Waste Sites.

S: 8.2.1.1
Basis/Justification: Section 5. 10 provides part of the basis for which waste sites were identified for further action as opposed to

those identified for no further action.
Item 276 Comment: Text describing the lack of verification sampling is not completely accurate. The 1 00-N-5O, 1 00-N-5Si, and 1 00-N-5SiB Include text to describe that although verification soil samples were no1 pciial

P: 8-55 waste sites were all located inside the 185-N Building. Verification Samples were collected below the 185-N Building. The 100-N- collected for these waste site, they were co-located and closed out witohewae

5: 8.2.1.1 78 waste site was similarly closed out with the closeout verification package for HGP 1 00-N-4 Tile Field, which had verification sites. These co-located sites had verification samples taken.

L: 19-2 1 samples taken.

Basis/Justification: Cleanup Verification Package for the Hanford Generating Plant UPR-100-N-37 Transformer Yard (SWMU 41),

1 00-N-Si Oil Storage Area (SWMU #2), 185-N Building Drains and Sumps (SWMU #3), and 1 00-N-SO Turbine Oil Filter Unit

(SWMfU #4), June 2004.

Cleanup Verification Package for the Hanford Generating Plant 100-N-4 Tile Field (SWMU #5); 100-N-i Settling Pond (SWMU
#6); 1908-NE Outffall (SWMU #7); 1 716-NE Maintenance Garage (S WMUT #8) and IO00-N-52 Underground Storage Tank; 1iO0-N-3

Maintenance Garage French Drain, IOO0-N-41 Gate House Septic Tank, and IOO0-N-45 Office Building Septic Tank (SWM1U #9); 100-

_______N-S Bone Yard (SWMU #10); and IO00-N-46 Underground Storage Tank, June 2004. __________________________________
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Item 9I
Page 9 Comment and Modification Needed
Section # Basis/Justification
Line/ #s
Item 277 Comment: Describe what actions are needed, if any, for closure of these SWMUs. Add text to describe what additional remedial actions, if any, are neede o h
P: 8-55 SWMUs.
S: 8.2. 1.1 Basis/Justification: If remedial actions are still needed at the SWMUs for closure, they should be included in this text and other
L: 19-32 chapters as remedial actions.
Item 278 Comment: Many waste sites did have soil samples that demonstrated soils were "clean" down to 15 ft or more bgs. However, Add text to describe the impacts of this residual contamination at thesestsadwa
P: 8-56 contamination remains at deeper intervals in the vadose zone. type of monitoring will be performed and what ICs such as maintainingvgtto
S: 8.2. 1.1 cover will be in place and for how long in this section or other appropraeprtoso
L: 10-12 Basis/Justification: This contamination will continue to drain from the vadose zone and impact groundwater. the document, but then add a reference to that section.
Item 279 Comment: Institutional Controls (IC) are noted for these 3 sites, but the ICs are not specified. If ICs are an aspect of the alternative, Specify what ICs will be put in place for all waste sites requiring ICs.
P: 8-56 the specific ICs from Table 8 -1 1 should be identified for each waste site.
S: 8.2.1.1
L: 15 Basis/Justification: EPA guidance (Fact Sheet OSWER 9355.0-89, December 2012: Institutional Controls: A Guide to Planning,

Implementing, Maintaining, and Enforcing Institutional Controls at Contaminated Sites, Section 3. 1) states "the proposed restriction
and need for ICs should normally be identified in the Proposed Plan, for notice and opportunity to comment by potentially affected
landowners and the public. Such use restriction or notices typically are then selected and memorialized in the ROD." In order to
include this level of detail in the Proposed Plan it should be evaluated in the Feasibility Study.

Item 280 Comment: Discussion of 1 00-N-65 does not speak to contaminants of potential concern at this waste site. Since it is associated with Consider bioremediation option in the evaluation for 100-N-65.
P: 8-56 the UPR-1I00-N- 17 diesel spill it is assumed that TPH components are a primary COC/COPC. Why did the evaluation only consider
5: 8.2.1.1 institutional controls (IC) and remove-treat-dispose (RTD), but not bioremediation of one form or another?
L: 17-25

Basis/Justification: A TPH based waste site should be evaluated against the in-situ bioremediation alternative in addition to RID
and ICs.

Item 281 Comment: Text states that the remediation for six sites will not begin until the ROD is signed. However, the sites are not listed and Add text to describe why these sites are not anticipated to have interim eeilato
P: 8-57 it is not specified why the remediation for these 6 sites must wait. completed until after the ROD is signed.
S: 8.2.1.1
L: 12-13 Basis/Justification: This information is missing.____________________________________
Item 282 Comment: Remove the word "existing". The baseline pump and treat system no longer exists as of 2011. Remove the word
P: 8-63 existing to indicate this fact.
5: 8.3.1
L: 14 Basis/Justification: Correctness.
Item 283 Comment: Last sentence is incomplete. Update text to include complete thought.
P: 8-63
5: 8.3.1
L: 29
Item 284 Comment: Provide the reference for the various quotes in this section. It is not clearly cited. Clearly state when quotes are from the IROD throughout the document
P: 8-67
5: 8.3.3 Basis/Justification: Citable reference is needed for these direct quotes. Quotes from the IROD regarding petroleum cleanup are
L: 4 1-44 1misleading because cleanup standards have significantly changed since the time the IROD was signed.____________________________________
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Item 285 Comment: Deep excavation should be a retained technology for petroleum. Text on p. 8-98 discusses as well as Table 8-10. New information gathered from remedial action at 100-N-84:2 shouldbeicroad

P: 8-69 into the RI/FS. Deep excavation should be retained and evaluated forperluwat

Table 8- Basis/Justification: There is significant new information on petroleum from the I 00-N-84:2 Foam and Fuel Pipelines remediation sites (specifically 100-N-84:2).

10 that is ongoing.
All retained technologies should have associated bulleted lists, tables,fiueadtx
updated.

Item 286 Comment: The implementability section of the ex-situ bioremediation (land farming) should be modified to discuss Update implementability of land farming to include discussion of BunkrC

P: 8-70 implementability in relation to Bunker C, which appears to be widespread.
Table 8-
10 Basis/Justification: Bunker C is not easily bioremediated. One study determined Bunker C bioremediation to be "very slow and

incomplete" and the "the components of Bunker C were structurally resistant to biodegradation" (Song, Hong-Gyu, Wang, Xiaoping,

and Bartha, Richard "Bioremediation Potential of Terrestrial Fuel Spills." Applied and Environmental Microbiology. v. 56 no. 3

(1990) p. 652-656).
Item 287 Comment: Stabilization/sequestration lists petroleum as one of the applicable COCs, but there is no discussion of stabilization Either include discussion about stabilization for petroleum products orrmv

P: 8-71 regarding petroleum. petroleum from the "COC Applicability" column.

Table 8-
10
Item 288 Comment: Biological Reduction should be a retained technology for nitrate. Biological reduction should be retained and evaluated to treat nitrate i h ol

P: 8-72
Table 8- Basis/Justification: All criteria showed moderate readings, thus these remedial actions should be retained. Justification for not All retained technologies should have associated bulleted lists, tables, iueadtx

10 retaining this technology is sparse. Section J1.4.4.2 discusses applications of technology on uranium, with no discussion of nitrate. updated.

Item 289 Comment: The screening comment in the row for gas delivery of reagents in inaccurate. No gas delivery of reagents was specified Modify text to discuss applicability of gas delivery without pointing t h RD

P: 8-74 in the interim record of decision (IROD).
Table 8-
10 Basis/Justification: Although amendments of bacteria and nutrients was part of the IROD, no discussion of delivery method was

made.
Item 290 Comment: Capital costs of surface barrier should be listed as "low/moderate" rather than "low/high". Modify text to agree.

P: 8-75
Table 8- Basis/Justification: Text box lists RCRA Subtitle C or C as moderate and asphalt/concrete cap as low.

101
Item 291 Comment: Screening comment for surface barrier has a citation that is unclear what it means or is referring to. Modify or explain the (2027) reference in regards to caps.

P: 8-75
Table 8-
10
Item 292 Comment: Pump and treat appears to have been not retained due to cost. Pump and treat should have a much more thorough Pump and treat as a technology should be separated by COCs. It is noacetbeo

P: 8-84 - discussion of its applicability. It should be retained as a technology and fully evaluated to determine applicable costs/remedial have discussion concerning nitrate and petroleum state "not applicablt eas up

8-85 timeframes. Comment 298 is related. and-treat extraction system not retained" when P&T was not retained pcfcal o

Table 8- strontium-90.

12 Retain pump and treat for Sr-90 and evaluate for costs/remedial time rms
Expand the discussion regarding pump and treat as a technology for ntae
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Item 293 Comment: Reference to using a Smart Sponge is not present in the text. Smart sponge language also needs to be included on p. 8-95, Add Smart Sponge to "Removal of LNAPL" and retain it.
P: 8-84 lines 8-9. This is related to Comment 332.
Table 8- All retained technologies should have associated bulleted lists, tablesfgrsadtx
12 Basis/Justification: During the RI/FS coordination meeting held 7-10-12 it was agreed to include disposal Smart Sponges to collect updated.

any LNAPL floating about groundwater in applicable wells.
Item 294 Comment: Screening comment for in situ chemical oxidation (ISCO) doesn't make sense. It states that ISCO was screened out Expand discussion of ISCO and application through sparge wells.
P: 8-86 based on cost/implementability of biosparging. But text in the description column states that ISCO is commonly applied via sparge
Table 8- wells. Shouldn't these two technologies be evaluated together?
12
Item 295 Comment: In situ chemical reduction should be a retained technology to treat nitrate. In situ chemical reduction should be retained and evaluated to treat nitaei h
P: 8-86 groundwater.
Table 8- Basis/Justification: This is an effective and affordable way to treat nitrate.
12 All retained technologies should have associated bulleted lists, table,fgrsadtx

updated.
Item 296 Comment: Nitrate exists in the soils and contributes to groundwater. Explain here in Chapter 8 or in more detail in Chapter 9 how See comment and justification.
P: 8-94 MNA can be used for the nitrate plume in groundwater with contributions from a source unit. Comment #4 is related.
5: 8.4.2
L: 26-3 0 1Basis/Justification: Provide justification for use of MNA.
Item 297 Comment: The 11 6-N tank farm is called out on Figure 8-5. It should be 166-N. Provide correction.
P:8-100
Fig. 8-5
Item 298 Comment: A full scale pump & treat system was neither evaluated nor sufficient discussion given as to why. Based on the small size A full-scale pump and treat system to treat Sr-90 in the groundwatershudb
P: 8-10 1- of the historical pump and treat and the area it covered, the justification for not retaining a pump and treat system for Sr-90 is evaluated.
102 inadequate. Comment 292 is related.
5: 8.5.3.1
L: 31-23 Basis/Justification: The historical pump and treat system was undersized. Pump and treat is a proven remedial technology. A full-

scale system should be evaluated as a remedial technology.
Item 299 Comment: The example box doesn't contain any examples. A non-Hanford example would be acceptable. Either include relevant examples or remove the text box.
P: 8-110
Fig. 8-9
Item 300 Comment: It is unclear what the differences are between a permeable reactive barrier and in-situ chemical stabilization. It seems like Combine in-situ chemical stabilization and permeable reactive barrierodicsth
P: 8-116 these two descriptions could be combined into one. differences between the two.
& 8-119
Figs. 8- Basis/Justification: Apatite sequestration is discussed in both sections.
15 & 18
Item 301 Comment: TPH-D cannot be addressed through groundwater monitoring or MNA. Exceedances are occurring upland and along and See comment and basis.
Chapter 9 in the river. An effective remedy is needed. This is related to Comment #1.
General

Basis/Justification: Groundwater monitoring does not reduce, treat or address ongoing groundwater contamination of TPH-D or
meets CERCLA requirements and values.
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Item 302 Comment: Alternatives analysis should be broken up by individual waste sites or waste site type. Several waste site types eitee osdrrognzn lentvsaayi ae nmdaadwsest ye

Chapter 9 amongst the 6 remaining after the anticipated ROD: shallow petroleum, deep petroleum, non-petroleum. Alternatives analysis can

& also be broken up into groundwater alternatives and soil alternatives. The resulting recommended. alternatives for groundwater and

Chapter soils can then be combined into the preferred alternative in the proposed plan.
10
Item 303 Comment: Several locations in the RIIFS mention a lack of technologies to achieve drinking water standards within a "reasonable Provide the guidance, regulations, documents that support 100 yearsa uof o

P: 9-2 timeframe" for remediation of the upland Sr-90 plume. Text in Chapter 10 states that a reasonable timeframe is 100 years, but gives "reasonable timeframe".

5: 9.1 no basis. A reasonable timeframe should be discussed and the basis for the determination given. Text locations include:

L: 23 *Section 9.1, Page 9-2, Line 23
*Section 10. 1. 1, Page 10-3, Line 11
*Throughout 10.2 alternatives analysis

Basis/Justification: Lack of basis for this statement.

Item 304 Comment: Text incorrectly states that remediation for UPR- 100-N- 17 is not expected to begin until after the ROD date in 2014. Modify text to more accurately describe UPR-1 00-N-17.

P: 9-3 Bioventing has already begun. This waste site is listed here because interim action is not expected to be complete by 2014.

5: 9.1.1.3
L: 33-36
Item 305 Comment: Table 9-1 does not list the I100-N-3 5 (Hanford Generating Plant substation) as a waste site to be remediated after the Provide the disposition of 100-N-35 in the RI/FS.

P: 9-4 ROD is approved.
S: 9.1.1.3
Table 9-1 Basis/Justification: The M-0 16-164 lists the remedial action for I100-N-3 5 waste site as complete by 2017. The I100-N-3 5 is an

active site with no remedial actions scheduled in the near future. Page 9.1.13. line 33 states the ROD is assumed to be signed by

June 3 Off 2014, yet the RI/FS is silent on the waste site.

Item 306 Comment: Explain why the 2607-FSM is listed as an accepted waste site. Why should a currently operating septic system be listed Provide discussion as to why the 2607-FSM is listed as an accepted wat1ie n h

P: 9-4 under CERCLA at all? it is intended to be remediated under CERCLA as opposed to closedunecret

Table 9-1 Washington State Department of Health requirements for septic systes

Item 307 Comment: The text does not specify how the six sites to be remediated after the ROD is signed will be remediated. Please add a reference to the section where it is discussed.

P: 9-4 to
9-6
Table 9-1
Item 308 Comment: Text describes "shoreline compliance wells". More description is needed of what wells we are discussing. List wells being discussed. Cite what document lists these as complianewll n

P: 9-7 when that determination was made. Barring a citation, the term "compncehudb

S: 9.1.2 removed in line 11.

L: 11-16
Item 309 Comment: Text lists in error an area of 2.5 acres as a volume. Modify text so that area is discussed.

P: 9-7
S: 9.1.2
L: 29

O/C = open or closed
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Item #
Page # Comment and Modification Needed
Section 9 Basis/Justification
Line/ #s
Item 310 Comment: Chromium section mixes discussion of remaining 1 00-NR-2 chromium in the groundwater with the nearby 1 00-KR-4 Separate discussions of NR-2 chromium and KR-4 chromium. Includafiueoth
P: 9-9 hexavalent chromium plume. Although it is important to discuss nearby I100-KR-4 actions, these discussions must be separated for KR-2 plume that includes all KR-2 wells and nearby NR-2 wells for rfrne nld
S: 9.1.2 clear understanding. reference to the ambient water quality criteria for hexavalent chromiumi diint
L: 11-3 6 drinking water standards in both discussions.

Basis/Justification: Clarity
Item 311 Comment: Delete the word "flow" it is synonymous with "transport". Modify sentence to read "Simulations of the historical flow and preditv( ft n
P: 9-10 transport are included as part of the evaluation of each alternative."
5: 9.2 Basis/Justification: This sentence is redundant with predictive flow and fate and transport. Transport means flow as well.
L: 27
Item 312 Comment: Table 9-2 has many issues. No clear explanation is provided for what the "X' represents in the boxes or what the a. Clarify what the "Y' represents in the boxes.
P: 9-11 white/shaded boxes represent. Floating product removal should be given its own line. Nitrate should have MNA marked for b. Clarify what the white vs. shaded boxes mean.
Table 9-2 Alternatives #2 & #3. MINA appears to be checked too many times for TPH-D and ethylbenzene. Apatite PRB3 applies to Alternatives c. Removal of floating product should be given a line and marked for prpit

#2 through #5. This is related to comment #4. alternatives.
d. Nitrate should be marked as "MNA" for alternatives #2 & #3, not js oioig

Basis/Justification: Table is not clear. e. Clarify why MNA for TPH-D and ethylbenzene is checked for Altraie#3#4
and #5, when biosparging has also been applied.
f. apatite PRB in GW & VZ should be checked for Alternatives #3,#4an#5nooly
#2.

Item 313 Comment: Text states that both the average and 90th percentile Sr-90 concentrations are well below the aquatic benchmark at time Clarify if this statement refers to concentrations throughout the plumr cnenrtin
P: 9-14 zero. at the river boundary.
S: 9.2. 1.1
L: 34
Item 314 Comment: The table "Apatite PRB3 in Vadose Zone" row does not specify if any re-injection of apatite PRB3 will be performed. Either justify why apatite amendments are not needed for the vadosezoePBrad
P:9-22 re-injections to the table.
Table 9-3 Basis/Justification: The DO's and subsequent sampling results have indicated that amendments are needed in groundwater, why

would amendments not be needed in the vadose zone?
Item 315 Comment: The description for elements common to Alternatives 2-6 includes the following in the description for waste site RTD: Separate the concept of land farming as a disposal step from the remeiltcnog
P: 9-22 "Treatment before disposal at ERDF (land farming when appropriate)". No explanation of what this note means or when land describe in Ch. 8 that was an alternative to disposal. Evaluate land farigae
5: 9.2.2 farming would be "appropriate" is given. This statement does not appear to refer to the aerobi c bioremediation (land farming) plate technology. Revise Ch. 9 text that mentions land farming as a potentildsoa
Table 9-3 in Figure 8-8. Figure 8-8 is describing a separate remedy of land farming to reduce petroleum contamination. This remedy, as process. Describe when land farming (either or both meanings) wouldb aprpit"

described in Ch. 8 is not merely a treatment prior to disposal at ERDF. It appears that land farming as described in Ch. 8 (specifically
Fig. 8-8) was not evaluated in the alternatives, even though it was retained as a technology.

Basis/Justification: Figure 8-8 described a remedial technology that is an alternative to disposal, not a treatment step during
disposal. These are two completely separate ideas.

Item 316 Comment: The table notes that ICs will be used to prevent Sr-90 exposure at the shoreline for vadose zone and groundwater plumes. Specify what ICs will be used and how they will prevent exposure to HEfo r9
P: 9-22 & What ICs will be used? present in the vadose zone and groundwater plumes at the shoreline.
9-23
Table 9-3 Basis/Justification: If the ICs do not prevent exposure to Sr-90 at the shoreline then additional remedial actions are needed.

O/C = open or closed
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Item 317 Comment: No containment or surface barriers of waste sites were listed. Perform a more thorough evaluation of surface barriers as a technologylsoeaut

P: 9-22 & barrier alternatives that would be protective of human health and the evrnet

9-23 Basis/Justification: Surface barriers were retained as a technology in Table 8-10 (p. 8-75) but not discussed again in a meaningful

Table 9-3 way in the document except for the "Surface Barriers" plate in the technology summary section (Fig. 8-13). A full evaluation of Add containent including surface barriers to this table.

barriers for 11I6-N- I and/or 1 16-N-3 could be considered adequate basis for requiring a barrier or using alternative closure

requirements [WAC 173 -303 -61 0(1)(e)] under the RCRA permit. RCRAJCERCLA integration is encouraged at Federal Facilities

("Improving RCRAJCERCLA Coordination at Federal Facilities," memo. December 21, 2005. (OS WER Directive 9272.0r-22)

Item 318 Comment: Modify the text to include over and around waste sites for vegetative cover. Text in section 9.2.2.2, Page 9-25, Lines 15- Modify the text to read "over and around"...

P: 9-24 19 should also be modified.
S: 9.2.2.1
L: 5 Basis/Justification: Infiltration leading to recharge can come from around waste sites as well as directly over them in the 100-N

_________ Area.

Item 319 Comment: Text states that soil will be removed until contaminant levels reach RAOs to a depth of 15 feet, and further that the extent See comment.

P: 9-25 of remediation will ensure that contaminant levels remaining below 15 feet are protective of groundwater. Assuming an excavation

5: 9.2.2.2 goes to a depth of 15 feet to meet direct contact RAOs, please describe how concentrations below the excavation (below 15 feet) will

L: 12-13 be measured to determine if deep zone soil meets groundwater protection criteria. Further, describe how the situation will be

handled if deep zone soil concentrations are above groundwater protection criteria all the way down to the water table.

Item 320 Comment: Text discusses revegetation activities as the last step in remove-treat-dispose remedy. No mention is made whether Evaluate modeling input and results to determine if maintaining vegettvc cvri

P: 9-25, vegetative cover will need to be maintained or not. important to the long term fate and transport of remaining contaminans

5: 9.2.2.2
L: 15-19 Basis/Justification: Vadose Zone modeling includes assumptions regarding infiltration based on vegetative cover, irrigation

restrictions, etc.

Item 321 Comment: "Significantly" is a very subjective term. Delete the termn "significantly".

P: 9-27
5: 9.2.2.4 Basis/Justification: It implies that enough data was collected to derive a statistical meaning of the data.

L: 26
Item 322 Comment: There is significant new information on petroleum in the 1 00-N area including recent microbial testing. This information New information gathered from remedial action at UPR-1I 00-N- 17 shldb

P: 9-27 'should be reviewed and incorporated. Updated information should be used to determine whether petroleum bioventing and/or incorporated into the RI/FS. Evaluate the need for addition of nutrient o

5: 9.2.2.4 biosparging should include allowing or requiring addition of nutrient or microbes. microorganisms. If a determination cannot be made at this time, amenth"boeig~

& and "biosparging" descriptions to include the option of adding nutriensado

P: 9-41 Basis/Justification: The Interim Action ROD included amiendments of nutrients and microorganisms. Testing to determine if this microorganisms as performance enhancements if determined necessay

5: 9.2.3.1 requirement can be waived is now underway. Modify all sections of the RI/FS as necessary to include these updates

Item 323 Comment: "clearly" is a very subjective term. Delete the term "clearly" and add "and potentially low nutrient levelstohendfte

P: 9-27 sentence.

5: 9.2.2.4 Basis/Justification: Not enough data is present for this conclusion. Recent data suggest that only a handful of microorganisms

L: 28 actually are degrading the TPH-D and other microorganisms are inhibited by the bioventing according to lab results.

Item 324 Comment: The bioventing system is not designed to run continuously. Describe system operations in more detail, including down time due t etetsig

P: 9-27 etc.

5: 9.2.2.4 Basis/Justification: To test the results/impact the bioventing is having, the system must be shut down for a week or so for

L: 35 respirometery tests.
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Review .Comment Record Washington State Department of Ecology, Nuclear Waste Program, Cleanup Section/ER Project Page O1tofe 56 01

Document Title(s)/Number(s): Draft Remedial Investigation/Feasibility Study for the 100-NR-1 and 100-NR-2 Operable Units (DOE/RL-2012-15, Draft A)
Document Lead/Phone #/email: Alicia Boyd / 372-7934 / Alicia.Boyd@ecy.wa.gov IProject Manager/Phone #/email: Nina Menard / 372-7941 / Nina.Menard@ecy.wa.gov

Item 11
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Section 11 Basis/Justification
Line/ #s
Item 325 Comment: For the consideration of whether the timeframe of remediation is reasonable, the table indicates the Sr-90 DWS at the Please indicate if this timeframre is for maximum, 90th percentile, or ma r9
P. 9-36 river boundary will be met by 2125. concentrations.
Table 9-5
Top row,
middle
box
Item 326 Comment: The second row text box for Sr-90 is noting the potential damage to the groundwater and river that apatite PRB injections Modify the text to include: "PRB in the vadose zone would greatly Seqetran(nii
P: 9-36 to the vadose zone in up gradient and inland plumes may cause... .yet; this is the method that is employed in very close proximity to Sr-90 transport." to show both the benefits along with the risks... .or siml tt hti
Table 9-5 the river with the same risks. is cost prohibitive.
2nd row,
middle Basis/Justification: This circular reasoning to discredit this technology as applied to up gradient plumes is invalid. State that it is
box cost prohibitive only.
Item 327 Comment: Bottom center text box speaks to institutional controls (ICs) for Sr-90. It is true that ICs are expected to exist at Hanford Add conversation related to relative timeframes for ICs in the river coidr
P: 9-36 for the duration of the MNA remedy timeframe for Sr-90. However, the proposed MINA timeframe is significantly longer than any
Table 9-5 other IC timeframe currently required in the 100 Areas. This fact should be discussed. It is not okay to simply state that ICs are

expected to remain in place for any amount of time.

Basis/Justification: 200+ years will see pump-and-treat systems complete their mission and be dismantled, the cocooned reactors
removed from their current locations in the river corridor, etc. Most other ICs that are currently required in the river corridor will not
need to be in place for such a long time period.

Item 328 Comment: The basis for the timeframe of degradation for TPH-D in the groundwater once the secondary soil sources are removed is Fully explain the basis that supports a remedial timeframe of 3 years frdgaaino
P: 9-36 & not explained in detail. TPH in groundwater.
9-49
L: text Basis/Justification: The groundwater has not been sampled for the type of microorganism species and it is unknown if aerobic or
box and anaerobic degradation mechanisms are taking place. Recent lab results indicate that a wide variety of microorganisms that are
line 12 enhanced or inhibited by bioventing are present at depths below 15 feet bgs.
Item 329 Comment: Monitoring of the inland plume in Alternative 5 is not part of monitored natural attenuation (MINA). Rather, it would be Differentiate between monitoring of the active remedy and monitoring spr fMA
P: 9-37 monitoring of the active remedy.
S: 9.2.2.6
L: 6-7 Basis/Justification: Monitoring up upland plume degradation in Alternatives 2-4 may be associated with MINA, but Alternative 5

has an active remedy in the upland plume.
Item 330 Comment: None of the alternatives that include biosparging for TPH in the groundwater have discussed MNA of the distal plume. If Differentiate between monitoring of the active remedy, monitoring of-o. cnetrto
P: 9-37 this is to be included in the remedy please include in other section descriptions of Alternatives 3-5. Each remedy description should plume areas, and monitoring as part of MNA.
5: 9.2.2.6 include "biosparging and MNA of TPH"
L: 8-13

Basis/Justification: Biosparging descriptions in the alternatives do not include a description of MNA of the distal plume.
Biosparging remedies appear to address the entire plume above PRGs. If monitoring of the distal plume below cleanup levels is what

________is proposed, this is simply continued monitoring, not MNA. _____________________________________
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Page #1 Comment and Modification Needed
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Item 331 Comment: Remove Table 9.2.2.8. This level of detail on groundwater wells and sample frequency is not appropriate in the RI/FS. Remove Table 9.2.2.8.

P: 9-38
S: 9.2.2.8 Basis/Justification: Groundwater wells and sampling frequency should be determined in the RDR/RAWP or a related groundwater

Table 9-6 monitoring plan. Groundwater sampling (constituents, well location, frequency) will be determined based on the chosen remedy and

will change over time.
Item 332 Comment: LNAPL recovery is not explained frully. Smart sponges were eliminated as a technology in Chapter 8. Other sections list Include full description of what "LNAPL recovery" is intended to meantruhu

P: 9-38 LNAPL recovery is listed within the groundwater monitoring description. The intended mechanism for LNAPL recovery needs to be, document, especially in alternatives descriptions.

S: 9.2.2.8 fully described and included in alternatives descriptions. This comment is related to 293.
L: 8-20
Item 333 Comment: All alternative figures that include the vadose zone application of the apatite barrier (jet injection) should be modified. Modify Figures 9-11, 9-16, 9-20, and 9-24 to reflect vertical applicatioofatienth

P: 9-39 The vadose zone portion of these figures should be represented by two vertical lines of coverage, rather than a vertical line to the vadose zone.

Fig. 9-11, inland side and a line that slopes with the groundwater surface to the river side.
etc.

Basis/Justification: The sloping line in the CSM represents the partial coverage achieved by applying the apatite mixture in the

saturated zone, not the application method of jet injection in the vadose zone.

Item 334 Comment: Operational duration is listed as 3 years. However, previous sections described that the 3 year timeframe was dependent Alrfrences to a remedial time frame of 3 years should be modified.chlcto

P: 9-42 on having the source area removed. In essence, this means that the remedial timeframe for biosparging is however many years are should acknowledge that the 3 year time frame is dependent upon remoarfsuc

5: 9.2.3.1 required to remove petroleum from the lower vadose zone plus 3 years. term and what the expected time frame is for source term removal.

L: 38
Basis/Justification: Figure 9-6 and Text in 9.2. 1. 1.

Item 335 Comment: More justification is needed for the proposed biosparging injection well coverage area. Include justification for application area for biosparging wells.

P: 9-46
Fig. 9-15 Basis/Justification: No justification is given for where biosparging wells are located and not locating biosparging wells closer to the

river in the area of the former burn trench.
Item 336 Comment: The Title for Alternative 3 does not match the title for Alternative 3 from the Proposed Plan (p. 4). Verify both the title and details of alternative 3.

P: 9-47
Fig. 9-16 Basis/Justification: Clarity needed.
Item 337 Comment: Misprint. Only 4 remedial alternatives are being evaluated in addition to the No Action alternative. Edit language to reflect actual number of remedial, alternatives

P: 9-63
5: 9.4
L: 13
Item 338 Comment: Discuss the purpose of this table. No alternative analysis has been performed for waste sites, so there is no reason to Either consolidate columns for Alternatives 2-5 into one column and epn ntefc

P: 9-65 include columns for Alternatives 2, 3, 4, and 5 separately. If an alternative analysis had been performed for any of the waste sites (for that there are no differences or perform some alternative analysis foronormewat

Table 9-7 example analyzing I100-N- 106 for RTD vs. land farming or I100-N-85 for deep excavation vs. bioventing) this complete table would sites and update table.

add value.

Basis/Justification: Under the current configuration it masks the fact that all alternatives are the same for soil waste sites._________________________________________
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Item #I
Page # Comment and Modification Needed
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Line/ #s
Item 339 Comment: The length of treated area for the apatite riverfront PRB3 should be the additional treated area. Any costs associated on the Modify table for length of treated length of apatite barrier to includedicsonfiita
P: 9-66 5 yr re-injection should be associated with re-injection of the entire barrier, both existing and new. injection vs. reapplication.
Table 9-8

Basis/Justification: Cost estimates are based on the information in Table 9-8. To accurately reflect cost, the correct injection length
should be summarized here.

Item 340 Comment: TPH-D is not the only analysis for petroleum spills. This contaminant is overly simplified in all of the alternative Describe all the contaminants that need to be evaluated to meet cleanustnadith
P: 10-10 descriptions, alternatives.
Table
10-3 Basis/Justification: WAC 173-340-900 Table 830-1 and Table 747-4.
General
Item 3 41 Comment: The table states for all alternative that TPH-D restoration timeframe is zero years. TPH is currently not being met to Change table to meet the WAC requirements.
P: 10-26 protect surface water. How will the CULs being met by 2015 with no action, and the other alternative. Table values do not meet
Table MTCA regulations. This is related to Comment #1.
10-8

Basis/Justification: The regulations do not allow a mixing zone to demonstrate compliance with surface water cleanup levels.
[WAC 173-340-720(8)(d)(i)(C)]

Item 342 Comment: TPH is not the only parameter used to determine that the remedy has satisfied the cleanup standard for petroleum spills. Include an evaluation of the other parameters such as the BTEX, PAIs n Cs
P: 8-4 These should be also be includes as COCs.
S: 8.1.1.2 Basis/Justification: WAC 173-340-900 Table 8-3. CERCLA excludes petroleum as a hazardous substance under section 101(4).
L: 11 & Therefore the state's corrective action requirements must be followed.
P: 10-26
Table 10-
8
Item 343 Comment: Adverse effects to HHE associated with in situ treatment for nitrate were not explained well enough to be compared to More fully explain the low rating for short- term effectiveness for Altentvl4 xli
P: 10-30 adverse effects of other technologies, the potential for adverse effects to HHE associated with the in situ treatetfrntae
S: 10. 3.5
L: 43 -44 Basis/Justification: Provide informationlstudies to substantiate the amount of metals released during biological reduction of nitrate.
& Table
10-9
Item 344 Comment: Text states that soil samples are generally collected after D4 removal actions. This is incorrect. Modify text to include more accurate details regarding sampling perfore tD
P: 10-3 8 removal locations.
S: 10.5 Basis/Justification: Removal Action Work Plan (DOE/RL-2002-70 Rev. 3) requires a sampling determination formn to be filled out
L: 3-4 for each removed facility. Most of the facilities do not require sampling except as required by co-located waste sites.
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Page # Comment and Modification Needed

Section #1 Basis/Justification
Line/ #s
Item 345 Comment: Text states: In order for these actions to be consistent with the final action remedy selection, the current interim action Change sentence in the RI/FS to be consistent with the federal regulatios

P: 10-38 RD/RA WPs will be modified using the TPA (Ecology et al., 1989a) change notice process to include the cleanup levels specified in

S: 10.5 the final action ROD.
L: 20-23

The above statement is not the correct process for changes to decisions that have been made in a ROD. The CERCLA process for

changes in cleanup values in a ROD requires, at a minimum, an Explanation of Significant Difference (ESD) and maybe a ROD

amendment. The TPA cannot short change the required CERCLA process.

Basis/Justification: EPA "A guide to preparing superfund proposed plans, Records of Decisions, and other remedy selection

decision documents."

40 CFR 300.430 and 40 CFR 300.435
Item 346 Comment: The TPA (Ecology et al., 1989a) states the intent of the Tni Parties' CERCLA remediation at the Hanford Site is to jflill The TPA (Ecology et al., 1989a) states the intent of the Tri Parties' CERL

P: 10-38 the corrective action requirements for the Site as a facility containing permitted TSD units. remediation at the Hanford Site is to fulfill the corrective action requirmnsf*ath

S:l10.6 Site for past practice units rernediated under CERCLA authority, asafcityonaig

L: 25-27 The above sentence is incorrect or not written clearly. Corrective action (WAC-173-303-64620) is for past practice units and not for permitted TSD units.

Treatment, Storage, and Disposal units (TSDs). TSDs use WAC 173-303-610 for closure not corrective action (-64620).

Basis/Justification: Incorrect statement regarding corrective action for TSDs.

Item 347 Comment: In particular, "Overview of Cleanup Standards " (WAC 173-340-700) through "Sediment Cleanup Standards" (WAC Change sentence for accuracy to:

P: 10-39 1 73-340- 760) functions as ARAR standards for CERCLA remedial actions on the Hanford Site.

S: 10.6 The above statement is misleading as the corrective action ARARs for cleanup are the list provided in IIY.l.a,b,c,d,e,fg,. In particular, "Overview of Cleanup Standards" (WAC 173-340-700)'hog

L: 5-6 "Sediment Cleanup Standards", (WAC 173-340-760) functions as A- ceau

Basis/Justification: Sitewide Permit II.Y.lI corrective regulatory citations. standards for CERCLA remedial corrective actions on the Hanford'St, adterfr
are an ARAR under CERCLA.

Item 348 Comment: There are several sample locations shown that have nothing listed in the Sample Depth (in) column. Please explain what List the information for the "Sample Depth" cells that have been left bak

P: F-167- a blank cell indicates (i.e.; the sample was collected at the surface.) List the information for the Sample Depth cells that have been

F-173 left blank. Comment 350 is related.
Table A-
l
Item 349 Comment: There are several sample locations shown that do not have a HEIS sample number or "Unknown" listed in the Sample Provide information within the empty "Sample" cell.

P: F-174 column. Please explain what a blank cell indicates. Provide information within the empty "Sample" cell.
- F-204
Table A-
2
Item 350 Comment: There are several sample locations shown that have nothing listed in the Sample Depth (in) column. Please explain what List the information for the "Sample Depth" cells that have been left bak

P: F-205 a blank cell indicates (i.e.; the sample was collected at the surface.) List the information for the Sample Depth cells that have been

- F-227 left blank. Comment 348 is related.
Tables
A-3 & A-
4
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Item 351 Comment: The text states that antimony was reported above the action level but less than background in one filtered sample from List the analytical method that was used to provide the trace concentiono nioy
P: G-30 Well 199-N-1 8 (l7.4gtg/L) analyzed by the trace method. List the analytical method that was used to provide the trace concentration Also, explain if Method 6010 or the trace method will be used to analz, o atmn

of antimony. And since it has been determined that antimony will be retained as a COPC and it warrants further evaluation in the in the FS.
L/ : 6-7 FS, please explain if Method 6010 or the trace method will be used.
Item 352 Comment: 4. "Strontium-90" section on uses units of '4Lg/L". Are these the correct units, or should they be "pCi/L"? Check units for accuracy.
P: G-120
: 6 th

Item 353 Comment: "EPC" appears used as an abbreviation for both "exposure point concentration" and "estimated soil concentration", see Please correct or change the use of "EPC" in column E.
Table G- columns E and K. This can cause confusion.
441
Item 354 Comment: In Excel tables (such as G-44) where successive columns are the result of operations on previous columns, the operations Please provide calculations used in tables.
Table G- should be in the spreadsheet, to allow readers to follow what was done, rather than use the spreadsheet simply to display numbers
44 from someplace else.
Item 355 Comment: In the "Form" column for Europium-154 and Europium-iSS, the abbreviations for europium-153 and europium-152 are Correct the abbreviation for europium-152 and europium-153 to Eu-15 n u13
P: H-162 listed as E-152 and E-153. The correct abbreviations are Eu-152 and Eu-153. Please correct the error.
Table 6-7
Item 356 Comment: In Table I-1 most waste sites have a note stating "Not evaluated. Site assumed to pass PRGs." Several waste sites warrant Provide an analysis in the FS to support the final dispositioning of the10N7an
Table I- I specific evaluation in the FS based on updated information gathered during the remediation process. The I100-N-79 and I100-N- 104 100-N-104 spillways. Include updated information from remedial actino eann

spillways should be evaluated based on current data. structure and sampling results.

Basis/Justification: I100-N-79 and 1 00-N- 104 spillways were only removed above the ordinary high water mark for interim remedial
action. Because portions of the structures still exist, each waste site should be evaluated in the FS. Final disposition (including any
recommendation for "no action") should only be made after considering updated informnation on sampling results and remaining
structure.

A conceptual site model specific to the fuel storage basin leaks traveling along a preferential pathway formed during construction of
the 1908-N Outfall Spillway was included in both the I100-N-79 Work Instruction for Verification Sampling (0O10ON-WI-GO06 1, Fig.
1) and the 2010 Hanford Site Groundwater Monitoring Report (DOE/RL-201 1-01).

Item 357 Comment: In Table 1-1 most waste sites have a note stating "Not evaluated. Site assumed to pass PRGs." Several waste sites warrant Provide an analysis in the FS to support the final disposition of UPR-10--2ad10
Table 1-1 specific evaluation in the FS based on updated information gathered during the remediation process. UPR-1I00-N-42, 184-N Day N-84:2. Include updated information from remedial action on natureanexnto

& Tank Area Unplanned Release and 100-N-84:2, Foam and Fuel Pipelines should be evaluated based on current data. contamination and sampling results.
P: 8-55
S: 8.2. 1.1 Basis/Justification: There is significant new information on petroleum from the 100-N-84:2 Foam and Fuel Pipelines remediation
L: 14-18 that is ongoing,

Washington Closure Hanford. (2013, July 2 1). 1 00-N Interface Meeting Minutes.
Washington Closure Hanford. (2013, September 3). 100-N Interface Meeting Minutes.
Work Instruction for Phase III Verification Sampling of the UPR-lI00-N-42, 184-N Day Tank Area Liquid Unplanned Release

________(01 OON-WI-G0074). _____________________________________
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Item 358 Comment: Line for 1 00-N-i 106: Assumptions for RTD area may be invalid due to new information. RI/FS should be updated to Assumptions for remedial action should be updated. Remedial alternatvsfr10N

Table 1-1 include new information derived from interim remedial action on 100-N-106 and 100-N-84:2. 106 should be re-analyzed based on new information.

P: 9-65 Basis/Justification: Much new information regarding nature and extent of petroleum products in the soil has been discovered over

Table 9-7 the last few months. RIIFS text on page 4-67, lines 6-8 state that "if petroleum contamination is found at >4.6 m bgs, further

discussions between Ecology and DOE-RL will identify site dispositions (for example, bioventing, soil removal, or other options)."

At this time, many locations with petroleum associated either with Il00-N-84:2 or 1 00-N- 106 appear to have contamination > 4.6 m

bgs.
Item 359 Comment: Section 4.4.2 of the guidance states the TI evaluation should specify the horizontal and vertical extent of the area for Deiete limits of the TI zone using fixed space, both horizontally an erialfo

App. 0 which the TI determination is sought. Delineation of the TI zone based on the location of a particular mapped contamination contour the 8 pCi/L concentration boundary.

interval generally should be avoided. (such as isoconcentration line.)

Basis/Justification: Guidance for Evaluating the Technical Impracticability of Ground-Water Restoration. Directive 9234.2-25

Item 360 Comment: The Alternative 1 paragraph seems to have an error such as a missing sentence. It states 225 years for strontium-90 and Correct paragraph for accuracy.

P: 0-23 then states 125 years for strontium-90 to decline below DWS.
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