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August 8, 2019 

William F. Hamel, Assistant Manager for the River and Plateau 
Richland Operations Office 
United States Department of Energy 
PO Box 550, MSIN: H5-20 
Richland, Washington 99352 

19-NWP-131 

Re: Ecology Comments on Cumulative Impact Evaluation Technical Approach Document 
(Approach Document), DOE/RL-2018-69, Draft A 

References: See page 2 

Dear William F. Hamel: 

The Department of Ecology (Ecology) received ·the United States Department of Energy -
Richland Operations Office's (USDOE-RL) submittal of the Approach Document on 
June 5, 2019 (Reference 1). 

In letter 19-NWP-091 (Reference 2), Ecology stated that we are going to treat the Approach 
Document like a primary document, in accordance with Section 9.2 of the Hanford Federal 
Facility Agreement and Consent Order, 89-10, Revision 8, and provide responses to the 
document by the estimated date of August 6, 2019. Enclosed is the Review Comment Record 
(RCR) with Ecology's comments. 

Please note, Ecology expressed concern about the path forward on the Cumulative fin.pacts 
Evaluation (CIE) approach in Letter 19-NWP-034 (Reference 3). In that letter, we identified 
eight issues of concern. It is apparent that this Approach Document took into consideration 
many of Ecology's concerns, but appears to falls short when addressing the following issues: 

• Issue 1 - Provide information to meet the RCRA closure requirements. 

o Issue 4 - Lacks sensitivity analysis and does not outline an overall approach. 

• Issue 5 - Does not include an open and transparent process, as it fails to discuss 
regulatory interface or stakeholder involvement. 

• Issue 8 - Does not adequately define how models are connected with different grid sizes. 
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In addition, the current modeling approach for groundwater has resulted in the development of 

multiple models, none of which can be adequately evaluated by regulatory agencies. This has 

created _a myriad of layers of supporting documents that obscure undefined modeling 

assumptions and approaches. Further, this lack of sharing all assumptions and uncertainty 

associated with these not fully-vetted models runs contrary to the Washington Administrative 

Code (WAC) 173-340-747(8) or WAC 173-340-702(14). 

These and additional items are discussed in the enclosed RCR. We believe the document is a 

good start in addressing our concerns, and we look forward to resolving the enclosed comments. 

If you have any questions, please contact me at kim.welsch@ecy.wa.gov or (509) 372-7882. 

Sincerely, 

~1'1~ 
~ ~Welsch 

Acting Environmental Restoration-Project Manager 
Nuclear Waste Program 

aa 
Enclosure 

References: 

1. Letter 19-SGD-0028, dated June 3, 2019, "Cumulative Impact Evaluation Technical 

Approach Document, DOE/RL-2018-69, Draft A" 

2. Letter 19-NWP-091, dated June 11, 2019, "Concerning the United States Department of 

Energy's Submittal for Review and Comment on the Cumulative Impact Evaluation 

Technical Approach Document, DOE/RL-2018-69, Draft A" 

3. Letter 19-NWP-034, dated February 25, 2019, "Department of Ecology Concerns with the 

Cumulative Impacts Evaluation Approach" 
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Item# 
Page# 

Comments 
Modification Needed 

DOE Response Ecology Response 0/C Section# 
Line~#s 

Item 1 The Cumulative Impact Evaluation (CIE) Technical Approach Document is well Please make adjustments per comments below .. 
general organized and conveys details of a CIE of highest quality and technical standards. 

Cumulative Impact Analysis of long-lived radionuclides: It is not clear how the CIE Include the approach to address the comment 
approach will integrate and carry cumulative analysis from those facilities where the peak in the CIE document. 
concentration will be seen beyond 1000 years. Analysis show that in some facilities (e.g. 

ltem2 
from some tank farms) the peak concentration of certain long-lived radionuclides are 

general 
expected beyond 4000 years or so near the boundary of the facilities. The CIE approach 
document needs to clarify how it will be addressed to see its cumulative impact all the 
way to the river. Please note that the scope performance assessments (PAs) does not 
include analysis beyond the 100 meters of the facilities; also does not include cumulative 
analysis. 
Use of soil moisture under ponding scenarios: There are no alternative models CIE needs to address it to for a complete 
simulated to address ponding from abnormally high snowmelt or rainfall event (i.e., understanding of the analysis of cumulative 

Item3 
episodic high infiltration) in various facilities (e.g. the A-AX, C -Tank Farm, BY-Cribs, impact under alternative scenarios. 

general 
etc.). These scenarios should be modelled because these events cause flushing of 
radionuclides from low permeability layers in the vadose zone and migrate to the 
saturated zone quickly. Note that the current milestones do not have a path forward to do 
cumulative impact assessments from these TSDS in the near future. 

Item4 
Provide detail infonnation on the model validate/calibration process using geochemical Provide the information requested. 

general 
and isotopic data. It is not clear how CIE is going to use the available Hanford data and 
other related published information on the geochemistry and isotopic analysis. 
Small -scale heterogeneity and structural features: Ecology believes that the issue of Include the approach in the CIE. 
small scale heterogeneity and structural features ( e.g. dipping slope in the upper part of 
the vadose zone, etc.) identified/interpreted by the stakeholders and tribal nations are not 
adequately addressed in the vadose zone modeling. DOE could address these issues 
through multiple simulations to see the impacts. These simulations can serve as "what-if' 
scenarios to address various uncertainties. 

Item 5 
The STOMP model is a flexible computer code designed to solve a wide variety of 

general 
nonlinear, multiple-phase, flow and transport problems for variably saturated geologic 
media. It is unlikely that the STOMP code places significant limitations on the ability to 
model reasonably complex scenarios involving water and contaminant transport through 
heterogeneous, variably saturated media. Specifically, there is no limit on the thickness 
of grid cells in any dimension, though, like all numerical models, abrupt changes in cell 
size in any dimension may lead to numerical instability. Limitations are more likely 
related to insufficient data to support calibration of a deterministic model with the detail 
required to represent thin, sloping, low-permeability layers and lenses, or horizontal or 
vertical fast-flow pathways. However, these limitations should not prevent use of the 

O/C = open or closed 
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STOMP simulator to conduct stochastic simulations that include geologic characteristics 
that are known to exist at the site and that the stakeholders are interested in testing. 
Simulated values of head or concentration can be compared to both base case values and 
to observed values at discrete points in the saturated flow system. These exercises could 
provide a valuable path toward the goal of DOE, Ecology and the other stakeholders 
working collaboratively towards a mutually held evaluation of risks and measures to 
mitigate those risks. 
Use of multiple input parameter to include their range in the analysis for better Clarify the process to be followed in the CIE 
understanding of uncertainties: Include the approach to use a range of input document. 
parameters (ex. hydraulic conductivity, inventory, etc.) to represent the variability 
observed in the vadose zone and saturated zone to calculate the fate and transport 

Item6 analysis. For example, it has been observed that the range of values for saturated 
general hydraulic conductivity (Ks) is sometimes about a half-order of magnitude (in cm/sec) or 

more. The facies models should incorporate anisotropy in terms of various hydrogeologic 
parameters (e.g. saturated hydraulic conductivity). Note that the goal of parameter 
selection is to include the range of values that could be present in a heterogeneous system 
instead of using an average or median numbers. 
Assumptions and the process to build base conceptual model needs to be clarified Clarify the process to be followed for the 
(reference to Section 3): Clarify the process to be used Yarious basic conceptual model. various conceptual model development, 
In many Hanford site modeling studies, the concept of the use of equivalent homogeneous especially for the basic model especially on 
units for evaluating bulk/mean flow and contaminant transport may not necessarily the development of basic model using 

Item 7 represent the actual field site condition and should be avoided as far as possible to use "equivalent homogeneous" concepts. 
general such simplistic model assumption. A void invalid ( or non-representative) simplifying 

assumptions. "An improved understanding of the effects of fine-scale features on field-
scale flow and the response borehole and surface geophysical sensors is important in 
developing conceptual models of vadose zone flow and as well as interpreting existing 
contaminant distributions". 

Item8 
Updates and involvement of Ecology is not addressed. Describe how Ecology involvement will be 

general 
included. 

Basis/Justification: Ecology will be using the CIE for regulatory decision making. 
Item9 Two chromium (Cr) plumes are shown with different iso-concentration contours (10 and Differentiate the two plumes as discussed. 
P:1-3 48 micrograms per liter [µg/L ]). Differentiate these two plumes by labelling the 10 µg/L 
S: as the aquatic standard for Cr and the 48 µg/L as Model Toxics Control Act (MTCA) 
Figurel-2 groundwater cleanup standard for Cr(VI). 
Item 10 P2R transport model v8.2 uses MT3DMS, which is not a part of the family of Make reference as suggested. 
P:1-4 MODFLOW codes or developed by the U.S. Geological Survey (USGS), as footnote 2 
S: indicates. The text should be revised to reference MT3DMS by Zheng and Wang, which 
up was used in P2R model version 8.2. 
Item 11 The footnote should be revised to define CPVZGF and HSGF because these are first Revise footnote. 
P:1-6 occurrences of the acronyms in the report. 
Figurel-5 
Item 12 Section 2.3 lists uranium-238 (U-238) and total uranium as contaminants that have or Revise text as stated. 
P:2-1 likely will impact groundwater. These lines of text list only uranium. The text should be 
S: specific regarding total uranium versus U-238 in these lines. 

O/C = open or closed 
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L/,r:27-29 
Item 13 Background or general information regarding the B Barrier is not provided, leaving the Provide even a couple sentence summary of 
P:2-3 reader questioning what and where this is. the B Barrier, putting it in context. 
S: 
L/~J:l 
Table 2-1 
Item 14 The text should be revised to provide more detail on the derivation of the Cr(VI) vadose Revise text as stated. 
P:2-5 zone source term from total Cr. If there is an available reference for analysis it should be 
S: provided, or if no analysis of Cr(VI) loading has occurred to date this should be noted as 
L/,r:2-3 well? 

Item 15 It is not clear why are results of SIM-v2 for carbon tetrachloride are not included. The Show/discuss/reference results ofSIM-v2 for 

P:2-5 
STOMP model simulates the time period between 1943 and 2018 when the carbon carbon tetrachloride. 

S: 
tetrachloride would have been released. Even if carbon tetrachloride soil concentrations 

L/~:12-15 
have decreased recently due to operation of the soil vapor extraction (SVE) system, a 
source has contributed over decades to groundwater concentrations in the 1 00s µg/L. 

Item 16 The US Ecology Remedial Investigation report VET-1405-RPT-001 Rev. 0 shows TCE Include US Ecology as a source unit to the 
P:2-5 as a contaminant of concern. Appendix B, US Ecology, of the TCWMEIS Technology Central Plateau .. 
S: Transfer Document-SAIC 2013 as a source for contaminate released in the Central 
L~:17-22 Plateau 

Basis/Justification: US Ecology is located on the Central Plateau. 

Item 17 Even if no records of a trichloroethene (TCE) release are available, one typically comes Add discussion on how TCE is a major 
P:2-6 up with a loading rate to match the soil and/or groundwater concentrations through time. contributor to GW. Add figures showing the 
S: Line 21 states that TCE is not present in the vadose zone. If so, the text needs to explain TCEplume. 
L/~:17-22 how TCE is a "key contributor to groundwater contamination." Also, no figure in this 

document shows the TCE groundwater plume, but the text states that the "knovvn TCE 
groundwater plume will be represented in the groundwater model facet." It would be 
helpful to provide a figure showing the TCE plume. 

Item 18 It would be helpful to provide a similar figure showing plumes in relation to waste source Add figure. 
P:3-2 areas for 200 East. 
Figure3-l 
Item 19 The text does not describe what the procedure is if areas of the overlapping models show Add description on procedure for overlapping 
P:3-12 different concentrations at the water table. This should be included For example, the model domains. 
S: Plutonium Finishing Plant (PFP) model domain overlaps the U plant and T Farms model 
L/,r:20-21 domain by approximately 25%. 
Item 20 Provide more information on why water fluxes are not passed to the saturated zone model. Add text explaining water fluxes per comment. 
P:3-13 Even though the vadose zone models do not cover the entire saturated zone model 
~:18-19 domain, the water fluxes from STOMP should be more accurate than those derived via 

application of a geographic information system (GIS)-based recharge approach to those 
areas. 

Item 21 Multiple saturated zone grid cells in Figure 3-13b do not include any summed activity Revise Figure 13-3b to include all activity flux 
P:3-17 flux from the vadose zone model in Figure 13-3a. from the vadose zone model. 

O/C = open or closed 
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Figure3-
13 
Item 22 What are the QA/QC requirements, how are they determined, and how will the data be Discuss what is meant by having "passed QA/ 
P:3-19 evaluated. quality control (QC) requirements." 
S: 
~:9-11 
Item 23 Revise the sentence from what is written to something like this .. . .. "Net infiltration Revise text as indicated. 
P:3-23 decreased at locations where surface infrastructure was in place (i.e., buildings), and 
S: precipitation that fell on nearly impervious surfaces (i.e., concrete) would have nm off to 
L/,r:38-42 native soil. Therefore, net infiltration increased in disturbed areas to which runoff flowed, 

but decreased where infrastructure was in place (i.e., stormwater)." 
Item 24 This section states that the lower boundary condition (water table) will be fixed at the Add more discussion to justify this 
P:3-25 2018 level (current conditions) to improve efficiency and reduce complexity. However, simplification and explain its potential effect 
S:3.5 .2.l Figure 3-14 shows that this simplification will effectively increase thickness of the vadose on mass/activity loading to the saturated zone 
L~: zone under the 200 West Area by 13 meters during most of the operational period. This model. 

simplification should significantly affect arrival times and activity/mass loading to the 
saturated zone model. 

Item 25 It is unclear how annual anthropogenic releases to the Hanford Site will be added to Explain where/how this information will be 
P:3-25 support potential impacts in modeling. The Annual Log of Significant Discharges added to the CIE effort. 
S:3.5.2.2 (SWDP-ST-451 l)for calendar year 2017 is produced showing locations and amount of 

L/~: discharges top the soil. It is important to include this information and evaluate it for 
potential impacts in aiding contaminant transport through the vadose zone. 

Item 26 The report states that the "Effects of this category (Storm water management) have not Provide whether any estimates of storm water 
P:3-27 been well characterized .. . " Although the effects have not been well characterized, it is not have been made to date. 
S: stated whether the volumes and timing estimates are available. 
L/~:9-11 

Here also, insert a statement of reduced infiltration from infrastructure in place during Add statement as suggested. 
operations and remediation phases. 

Item 27 The report states that the "Effects of this category (other potential discharges) have not Provide whether any estimates of other 
P:3-27 been well characterized ... " It is not stated whether the volumes and timing estimates are potential discharge_s have been made to date. 
S: available. Reports that provide this information should be available, for example "Annual 
L/~:16-18 Log of Significant Discharges (SWDP ST-4511) for Calendar Year 2017" reports a 

volume of nearly 5 million gallons discharged to specific locations, many of them in the 
200Areas. 

Item 28 Line up figures 18a and 18b so one can more easily and directly compare volumes to See comment. 
P:3-33 inventory for each waste site. 
Figure3-
18 
Item 29 Why only replace activity fluxes from detailed model simulations? Why not include Add water fluxes per commnet. 
P:3-35 water fluxes from the detailed model simulations? 
~ :11-12 
Item 30 When new or refined data are obtained and used to improve the vadose zone models, Discuss whether new calibration efforts might 
P:3-35 there is no discussion whether new calibration efforts might be conducted. be performed when new data are obtained. 
S: \ 

0/C = open or closed 
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L~:28-35 
Item 31 Chapter 3.7, p3-35 (line 41-422), p3-36 (line 1-12): At many sites, characterization data Modify/clarify the approach accordingly 
P:3-35 are very limited. Use oflimited characterization may represent the site. CIE should use 
S:3.7 alternative scenarios of using historical information (e.g. inventory) separately from the 
u,i:41-42 limited characterization data and make a comparative analysis. At many sites, the limited 
and 3-36 . characterization failed to locate and identify the nature and extent of contamination in the 
L 1-12 vadose zone in spite of huge groundwater contamination underneath and reliable waste 

disposal inventories. 
General Comment and refers to section 3. 7: Add text to explain more of the screening 
According to Appendix E of the RCRA closure document (RPP-ENV-58806), the process. 
following contaminants in tank and ancillary equipment residual waste appear to be a 
threat to groundwaters using the 3-phase model: trichloroethylene, aroclors-1221, -1232, -
1242, -1254, tributyl phoshate, antimony, arsenic, cadmium, cobalt, iron, mercury, 

Item 32 
nickel, silver, thallium, manganese, selenium, strontium, copper, lead, chromium, nitrate, 

P:3-35-6 
nitrite, fluoride, cyanide, and uranium. These contaminants would also be a threat to 

S:3.7 
surface water if they mixed with groundwater containing similar contaminants and flowed 

L/1: 
to the surface water without being removed (note that WAC l 73-340-730(6)(b) does not 
allow for considering dilution in the river). Explain what text would lead to the 
conclusion that these contaminants are being addressed in the CIE or screened out. 
(Cyanide, Hexavalent Chromium, Nitrate, and Uranium ae listed in section 2) 

Basis/Justification: WMA C is a pathway of contamination to the Central Plateau. 

Item 33 Is the newer E-STOMP being used? Add text to explain incorporation and need for 
P:3-36 Basis/Justification: Highly scalable for larger scale PO-1 and BP-5. E-STOMP. 
S: 3.8 
Item 34 Although Chapter 4 mentions parameter sensitivities in the P2R model at various places, Provide additional discussion of overall 
general it does not discuss a formal sensitivity analysis. The chapter should be revised to include strategy for conducting sensitivity analysis per 
Chapter4 an overall strategy for conducting a sensitivity analysis, including which and how comment. 

parameters are to be tested. Consider the ASTM International (ASTM) approach to 
sensitivity analysis (tests for Type I. II, II, and IV sensitivities). 

Item 35 It is not clear whether you already completed both the components (groundwater flow and Provide the necessary information to address 
P: contaminant fate and transport) of the saturated zone facet. If so, can you provide one or the comment. 
S:4.0 two examples similar to the examples shown in 4-2, etc.? 
L/,r: 
ltem36 The text specifies the current distribution of plumes will be used as starting conditions Modify text per comment. 
P:4-1 (Figure 4-1). Figure 4-1 shows plumes from 2017. The P2R Model v8.2 is calibrated 
S: through 2016 not 2017-resulting in a disconnect ofup to 1 year between calibration and 
u,i:6 forward simulations. Suggestion is to modify the text to specify the most current plume 

distribution based on the most recent P2R model calibration. 
Item 37 Explain how are you going to integrate different component of the suprabasalt aquifers Provide the necessary information to address 
P: are separated or integrated for the fate and transport (Hanford vs Ringgold, confined vs. the comment. 
S:4.1 unconfined, etc.) 
L/,r: 

O/C = open or closed 
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Item 38 This reads as if all these steps will be perfonned under the CIE. It does not seem Clarify if this work will be new work, or a 
P:4-2 reasonable that these steps will need to be performed again, when there is a working review of the current state of the P2R model. 
S: model in place. 
L/~:16-18 
Item 39 The discussion of the geology framework is difficult to follow because the text Clarify text per comment. 
P:4-3 description does not integrate well with the illustrated stratigraphic column on Figure 4-2. 
S:4.1.1 Correspondence ofhydrostratigraphic to lithostratigraphic units is unclear, and the text 
L/~: refers to stratigraphic descriptors (Rwia, Rim) not depicted on the column. 
Item 40 The Ringold lower mud unit values provided have "unit 6" in parentheses. Clarify what Clarify what "unit 6" represents. 
P:4-6 this is, whether a HSU or some other type of designation. 
S: 
Table 4-1 
Item 41 The ranges of values provided here is not consistent with the ranges provided in the table Remove or clarify the two sentences that 
P:4-6 on page 4-6. The CCU results from PNNL-13641 and PNL-10886 are not shown on the summarize the hydraulic conductivity values 
S: table - the DOE document should also be cited here. It is not clear what HSU unit of the to provide consistency. 
L/~:30 Ringold this range represents. 
and P4-7 
L 1-3 
Item 42 Given the importance of discharge of water and tritium from the PUREX plant for Modify text per comment. 
Figures4- mapping ofpaleochannels, flow pathways, and the tritium plume itself, depict the PUREX 
5 &4-6 plant on Figures 4-5 and 4-6 to better support this discussion. 
Item 43 What is the time frame for the final development of the GIS based tool. Discuss the timeframe for the final 
P:4-12 development of the GIS based tool. 
S: Basis/Justification: Vadose zone mass/activity flux data exist for ERDF, Tank Farm PA's 
L/~:20-24 and IDF. 

Item 44 It is not clear how the anthropogenic recharges will be dealt with in context with the Provide the necessary infonnation to address 
P: declining water table and the associated calibration for the predictive analysis. The current the comment. 
S:4.1.3.1 approach to calibrate/match with hydraulic head. It is not clear how the moisture profile 
L/~: of a crib discharging millions of gallons to groundwater will be addressed in the transport 

modeling in absence of field data or with limited data. 
Item 45 This statement apparently assumes that hydraulic conductivity of the permeable basalt Clarify the assumption that the hydraulic 
P:4-18 flow top will be higher than those of the Ringold Unit A (Table 4-5) or other conductivity of the basalt flow top will be 
S: hydrostratigraphic units (HSU)s that directly overlie the basalt. Increasing thickness of higher than that of Ringold Unit A or other 
L~:41-43 model layer 7 to include the permeable basalt flow top will increase transmissivity, HSUs that overlie the basalt. 

assuming magnitude of horizontal hydraulic conductivity (Kh) is similar. 
Item46 The text states that, " .. . the HSGF (ECF-HANFORD-13-0029), [was] created to ... Suggest removing "for Hanford Site projects." 
P:4-22 integrate the interpretation into a consistent format to estimate geology for Hanford Site 
S: projects." It is not clear what this means. For example, has Office of River Protection 
L/U7-20 bought off on this? 
Item 47 The specific HSUs are not identified on the cross sections. And include a color legend on Provide a legend that identifies which HSU is 
P:4-24 this figure to identify the layers/units shown on the two cross-sections. associated with each color on the cross section. 
S: 

O/C = open or closed 
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Figure4-
14 
Item 48 The May Junction Fault (MJF) not only offsets these units but acts as a barrier to Revise to either: I) zoom in on MJF on Figure 
P:4-26 groundwater flow based on water level measurements on either side of the MJF. The 4-16 and show measured water levels on either 
L:l and water level drop across this fault should be cited or shown to explain the "hydraulic side of the fault, or 2) instead show a geologic 
Figure4- effects" (see PNNL-11986, Figure 3-4). section that indicates the offset. 
16 
Item 49 The reference, DOE/RL-2016-67 is cited. This figure is not in that groundwater annual Remove the reference citation to DOE/RL-
P:4-26 report. If the reference refers to the water table elevations, state that. 2016-67 the Hanford Site groundwater 
S: monitoring report for 2016 or state what part 
L~:4-15 of the figure is from that report. 
Item 50 This bullet states, "The western boundary of the model is assigned head values based on Discuss how both head values and projected 
P:4-28 measured water levels as well as estimated and projected fluxes from the Cold Creek and fluxes will be used for the western boundary 
S: Dry Creek Valleys." On page 4-27, lines 6-8 it is stated, "Specified head or flux- Values condition. 
L;,f:15-16 of either hydraulic head or water flux at the model boundary are specified as input 

parameters, and the model calculates the other parameter (head or flux) consistent with 
the specified values." It is unclear how both the head (water levels) and flux are used 
together. 

Item 51 The text states that "specified heads were entered into the model using the MODFLOW Explain why specified head boundaries were 
P:4-28 general head boundary (GHB) package." Specified (constant) heads can be entered into a input as GHBs and the basis for the 
S: MODFLOW model without the GHB package. The GHB package also requires conductance terms. 
L/'i]:35-37 specification of a conductance term. 
Item 52 The tool identified here is only as useful as the data put into it. There is no discussion Discuss the anticipated source(s) of 
P:4-31 what data will be used or how these data will be evaluated. information for this model that would improve 
S: on current input, and why it would be an 
L/'i]:13-17 improvement. 
Item 53 More than one value of effective porosity should appear in a multiple HSU model. The Change text per comment. 
P:4-33 reference to Table D-2 in DOE/RL-2007-28 should be Table D-3, which is the effective 
S: porosity table for Ringold Unit 5. Table D-17 in the same report lists effective porosity 
Table4-7 estimates downgradient of 200-ZP-1 in multiple units. Finally, a table on page D-3 of that 

report indicates variation in effective porosity between 0.02 and 0.46, with an average of 
0.14 and a standard deviation of0.10. If the P2R model involved a range of effective 
porosities, state that ior provide multiple values as did the authors for bulk density by unit. 

Item 54 The final row of Table 4-7 on page 4-33 indicates that the molecular diffusion term will This section needs to elaborate on why 
P:4-33 be set to zero because the process is considered "negligible." While this may be true over molecular diffusion is assumed negligible in 
S: short periods of time, implication elsewhere in the docwnent is that simulation times of the P2R. 
Table4-7 the models may be significant. 
Item 55 This section conveys useful information and includes a variety of graphics to demonstrate Text should show further support by 
P:4-34-41 different aspects of the P2R model calibration. The discussion of groundwater flow comparing a simulated water balance with a 
S:4.3 directions also supports the quality of the calibration. water balance calculated independently of the 

model or comparing the simulated discharge 
from the aquifer to an independent estimate of 
discharge to the Columbia River. 

O/C = open or closed 
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Item 56 One cannot tell looking at the P2R report if sensitivity was calculated for the May Clarify if sensitivity was calculated for the 
P:4-34 Junction Fault. The reader reasonably assumes it is not sensitive because this paragraph May Junction Fault. Also, briefly cite any 
S: does not cite it, the hydraulic characteristic was not updated for version 8.2, and it is not sensitivity calculations that occurs on the 
{A:9-14 listed in Table 5-1 in CP-57037. transport model. 
Item 57 The text discusses the relationship of observed and simulated heads in the paleochannel Modify text accordingly. 
P:4-34 region. Delineating estimated extents of the paleochannel on Figures 4-21 to 4-24 would 
~ :28 clarify the relationship for the reader. 
Item 58 The reference to DOE/RL-2016-67 is cited. This figure is not in that groundwater annual Remove the reference citation to DOE/RL-
P:4-38 report. Also, follow the same contour interval to maintain consistency. 2016-67 the Hanford Site groundwater 
Figure:4- monitoring report for 2016 or state what aspect 
24 of this figure is from that report. Also, modify 

as suggested. 
Item 59 The reference to DOE/RL-2126-67 is cited. This figure is not in that groundwater annual Remove the reference citation to DOE/RL-
P:4-39 report. 2016-67 the Hanford Site groundwater 
Figure:4- monitoring report for 2016 or state what aspect 
25 of this fiE!:ure is from that report. 
Item 60 Unable to locate sections 4.5.1 and 4.5.4. Perhaps the text should refer to Sections 4.4.1 Clarify in text the correct referenced 
P:4-42 through 4.4.4. subsections. 
S: 
u,[:5-6 Basis/Justification: Typo? 

Item 61 The text should refer to Sections 4.4.2. l through 4.4.2.4. Related to previous comment. 
P:4-42 
L/~:22 
Item 62 Temporal Time Discretization, Page 4-42: This section does not indicate even an Provide in this section a discussion of 
P:4-42 approximate anticipated time frame for groundwater flow model simulations. anticipated time frame for simulation needed 
S:4.4.1 to estimate cumulative impacts on the 

Columbia River. 
Item 63 The asymptotic low is about 0.5 foot lower than the 1944 water-level elevation. Thus, Modify text to include an 
P:4-42 assumption is that future conditions will be drier than in 1944. explanation/justification of this assumption. 
L/~:37-38 
ltem64 The basis for assigning river stage values is not well supported or described. The Discuss why conditions after dam removal are 
P:4-43 assumptions regarding future river conditions and dam operation are not provided. The not considered. 
S: river conditions if (when) Priest Rapids Dam is taken down are not considered, and 
L~:6-7 perhaps it should be. 
Item 65 EMDT-BC-0002 provides references to the work done previously for the System Discuss how/if the results ofNichols 2005 will 
P:4-43 Assessment Capability. One of the functions of the SAC software framework was to be used in this effort. If not, discuss that. 
S: provide a means to efficiently model vadose zone flow and transport at hundreds of 
L/if:20-24 individual sites and pass contaminant releases to a groundwater model (Nichols et al. 

2005). It seems much of this effort can be transferred to the CIE effort. 
Item 66 The text states that "historical modeling of the plume is not required because the same Attempts at historical data modeling should 
P:4-44 initial conditions can be achieved by using current interpretations of the groundwater proceed because the effort could lead to 
S:4.4.3 
L/,r:30-32 

plumes based on sampling results." This statement assumes a high degree of resolution at increased confidence in the CIE. 

O/C = open or closed 
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all sites within the monitoring well network. Initial conditions generated by modeling 
vadose zone processes may be more valid than initial conditions based on plume maps 
where significant data gaps exist. 

If successful, historical plume modeling in the vadose zone would also increase 
confidence in future predictions. To express this differently, ifvadose zone models do a 
poor job replicating an existing plume, why should anyone have confidence tl1at these 
models can generate reasonable approximations of future plumes? 

Item 67 What is the time frame for the final development of the ICF tool. Provide requested information. 
P:4-44 
S: Basis/Justification: Vadose zone mass/activity flux data exist for ERDF, Tank Fann PA's 
U,:41-44 andIDF. 
Item 68 This seems to be a good improYement. Good improvement. 
P:4-45 
S:4.6.1 
U,: 
Item 69 It would seem that river conditions when dams are removed would be a useful simulation. Consider simulations with river conditions 
P:4-46 after upstream Columbia River dams are no 
S:4.6.2 longer in place. 
U'i[: 
Item 70 Complete the bullet "Data QA/QC is not part of the CIE, but. ... " Complete the statement in the bullet. 
P:5-5 
Figure5-1 
Item 71 Describe what is meant by "independent" peer review. Will these individuals be drawn Fully describe what is meant by "independent' 
P:5-7 from within or outside of the Department of Energy and its contractor pool? From other peer review and who that would entail. 
S:5.3 federal agencies? From academic institutions? 

O/C = open or closed 




