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Figure 6-183. TCE: Simulated Distribution after 1 Year (end of 2018) – Alternative 3 

After 1 Year (2018) - Alternative 3 
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Figure 6-184. TCE: Simulated Distribution after 5 Years (end of 2022) – Alternative 3 

After 5 Years (2022) -Alternative 3 
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Figure 6-185. TCE: Simulated Distribution after 10 Years (end of 2027) – Alternative 3 

After 10 Years (2027) - Alternative 3 
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Figure 6-186. TCE: Simulated Distribution after 1 Year (end of 2018) – Alternative 4 

After 1 Year (2018) - Alternative 4 
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Figure 6-187. TCE: Simulated Distribution after 5 Years (end of 2022) – Alternative 4 

After 5 Years (2022) -Alternative 4 
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Figure 6-188. TCE: Simulated Distribution after 10 Years (end of 2027) – Alternative 4 

After 10 Years (2027) - Alternative 4 
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Figure 6-189. TCE: Simulated Distribution after 1 Year (end of 2018) – Alternative 5 

After 1 Year (2018) - Alternative 5 
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Figure 6-190. TCE: Simulated Distribution after 5 Years (end of 2022) – Alternative 5 

After 5 Years (2022) -Alternative 5 
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Figure 6-191. TCE: Simulated Distribution after 10 Years (end of 2027) – Alternative 5  

After 10 Years (2027) - Alternative 5 
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Figure 6-192. TCE: Simulated Distribution after 1 Year (end of 2018) – Alternative 6 

After 1 Year (2018) - Alternative 6 
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Figure 6-193. TCE: Simulated Distribution after 5 Years (end of 2022) – Alternative 6 

After 5 Years (2022) -Alternative 6 

Waste Site or DWMU 

Facility (may also be a DWMU) 

l:::; Subarea 

• Extraction Well 

• Injection Well 
0 Inactive Well 

'199-' or 'SR90-' omitted from well labels 

TCE 
D < 4 µg/L 

D " 4 and < 5 µg/L 

- " 5 µg/L 
OK-149 

', OK-131 

' OK-148 ' 

l ·,~--'-'°~--,oo-~ 
O K -130 ' 't' K-15t 

I 1.000 2.000 ~c~, 

\~.1~ 
• K l13A ' ' " ... 

' OK-1~2 ' 

... 

' ' ' .t. K-18, ,,,,._ 

... ' ...- ' ' , 
~ 

.. ,,,,,-4' T K-143 

, 
\ , 

\ ~,,, 
4 K-199 \ ,,,J 

K 198 .a.. 0 Kl2"\ ,/ Y K 169 

1< 1e~ ~ 12AA \ IK 179 ,. KHO 

4 K 145 a , • K 121A ,, 
, oK-156\ 

O K-206 
\, \ 

\ 

\ om , \ \ 
\ \ 

. ,.,., \ \ \ 
\ :';',~ \ ,' \ 

,Ji K-154 . 
• ~;- 103 , 

\ \ I \ 

\ \ '-225 0 / \ 

\ ;-137 \ O K-220 ., / \ 

\ , .100 0 oms \ ,. \ 

\ OK~l:•224 "' K-1 7~ /' \ 

\ O K.\5' \ ,' \ 

\ o, ,,,,o,,,,, ,, ... \ \ 
\ , ," ~" \ \ 

Q K-193 

y ' \ \ 

\ \ KE \ 
\ \ \ 
\ KW \ \ 

OK-172 

\ \ \ 

\ \ \ 

KN 

'I 
I 
I 
I 
I 
I 
I 
I 

.-

100-N 

_, ... .. 

l _____ _ 

\ \ \ _____ \ _________________________ _ 



ECF-100KR4-18-0044, REV. 0 
 

6-192 

 
Figure 6-194. TCE: Simulated Distribution after 10 Years (end of 2027) – Alternative 6

After 10 Years (2027) - Alternative 6 
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6.1.6 Simulated Contaminant Distribution – Concentration Statistics: Tritium 

Results for tritium are grouped in the following sets of figures: 

 Figures 6-202 to 6-219: simulated concentration distributions for each alternative. 

 Figures 6-220 to 6-221: maximum concentration time series for each subarea and overall summary 
for the entire 100-K OU (all alternatives). 

 Figures 6-222 to 6-223: 90th percentile concentration time series for each subarea and overall 
summary for the entire 100-K OU (all alternatives). 

 Figures 6-224 to 6-226: combined influent concentration time series per treatment system for each 
alternative. 
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Figure 6-202. Tritium: Simulated Distribution after 1 Year (end of 2018) – Alternative 1 

After 1 Year (2018) - Alternative 1 
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Figure 6-203. Tritium: Simulated Distribution after 5 Years (end of 2022) – Alternative 1 

After 5 Years (2022) -Alternative 1 
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Figure 6-204. Tritium: Simulated Distribution after 10 Years (end of 2027) – Alternative 1 

After 10 Years (2027) - Alternative 1 
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Figure 6-205. Tritium: Simulated Distribution after 1 Year (end of 2018) – Alternative 2 

After 1 Year (2018) - Alternative 2 
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Figure 6-206. Tritium: Simulated Distribution after 5 Years (end of 2022) – Alternative 2 

After 5 Years (2022) -Alternative 2 
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Figure 6-207. Tritium: Simulated Distribution after 10 Years (end of 2027) – Alternative 2 

After 10 Years (2027) - Alternative 2 
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Figure 6-208. Tritium: Simulated Distribution after 1 Year (end of 2018) – Alternative 3 

After 1 Year (2018) - Alternative 3 
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Figure 6-209. Tritium: Simulated Distribution after 5 Years (end of 2022) – Alternative 3 

After 5 Years (2022) -Alternative 3 
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Figure 6-210. Tritium: Simulated Distribution after 10 Years (end of 2027) – Alternative 3 

After 10 Years (2027) - Alternative 3 
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Figure 6-211. Tritium: Simulated Distribution after 1 Year (end of 2018) – Alternative 4 

After 1 Year (2018) - Alternative 4 
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Figure 6-212. Tritium: Simulated Distribution after 5 Years (end of 2022) – Alternative 4 

After 5 Years (2022) -Alternative 4 
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Figure 6-213. Tritium: Simulated Distribution after 10 Years (end of 2027) – Alternative 4 

After 10 Years (2027) - Alternative 4 
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Figure 6-214. Tritium: Simulated Distribution after 1 Year (end of 2018) – Alternative 5 

After 1 Year (2018) - Alternative 5 
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Figure 6-215. Tritium: Simulated Distribution after 5 Years (end of 2022) – Alternative 5 

After 5 Years (2022) -Alternative 5 
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Figure 6-216. Tritium: Simulated Distribution after 10 Years (end of 2027) – Alternative 5 

After 10 Years (2027) - Alternative 5 
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Figure 6-217. Tritium: Simulated Distribution after 1 Year (end of 2018) – Alternative 6 

After 1 Year (2018) - Alternative 6 
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Figure 6-218. Tritium: Simulated Distribution after 5 Years (end of 2022) – Alternative 6 

After 5 Years (2022) -Alternative 6 
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Figure 6-219. Tritium: Simulated Distribution after 10 Years (end of 2027) – Alternative 6

After 10 Years (2027) - Alternative 6 
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6.1.7 Discussion 

Model results suggest continuous plume migration and ultimate discharge to the river for the majority of 
COCs under the no action alternative. On the other hand, implementation of Alternative 6 ensures river-
protection once the proposed well configuration and operation establishes hydraulic gradient reversal. 
Alternatives 2, 3, 4, 5 and 7 provide different levels of river protection and aquifer restoration for each 
COC. 

Alternative 2 comprises all components of river protection, mass recovery and continuing-source 
treatment for Cr(VI), which is the focal COC of this evaluation. Once the proposed additional extraction 
wells are in place and operational, river protection is established. Soil flushing of the continuing sources 
in KW and KE reduces mass releases into the aquifer, ultimately leading to aquifer restoration within a 
15-year timeframe. This means that, the remaining mass in the aquifer is present at concentrations 
consistently below the cleanup standard of 48 μg/L, and plume migration to the river results in discharges 
at concentrations below the 10 μg/L aquatic cleanup standard. However, the proposed configuration under 
Alternative 2 focuses only on the Cr(VI) plumes in KW and KE, with the remaining plumes in 100-K not 
addressed, which migrate to the river at ambient aquifer conditions. The continuing source at 116-K-2 is 
not addressed under this alternative, but mass releases from that source do not result in elevated 
concentrations in the aquifer or in an emanating plume that extends to the river.  

Carbon-14 concentrations are addressed by the proposed configuration, with persisting mass remaining at 
the shoreline for some period, due to limited hydraulic containment between the river and the existing and 
proposed nearshore wells in KW. Soil flushing is applied to the continuing source areas with extraction 
wells operating downgradient of those areas, providing hydraulic containment near the source. Limited 
rebounding of carbon-14 in the aquifer after system shutdown occurs for a period of approximately two 
years, however, no exceedances are projected at the shoreline any time after 2032, when the system is 
turned off.  

All other COCs, except for strontium-90, are projected to have limited presence in the aquifer and 
shoreline, both in magnitude and time.  

Strontium-90 plumes in KW and KE are strongly impacted by the presence of continuing sources, 
although their marginal plume mobility should be attributed to its high Kd. In addition, its low decay rate, 
combined with high concentrations currently present in the aquifer, result in prolonged cleanup 
timeframes. Under Alternative 2, no existing or proposed extraction wells address directly the existing 
strontium-90 plumes in KW and KE.  

Alternative 3 utilizes the same design components as Alternative 2 but expands the configuration to 
include all extraction and injection wells currently connected to the three P&T systems in 100-K. This 
includes the wells inside 100-N, addressing Cr(VI) contamination near the K-N boundary. Aquifer 
restoration is achieved across the entire OU. River protection along the entire shoreline in 100-K is 
achieved under Alternative 3, with aquifer restoration for all other COCs, including strontium-90, similar 
to Alternative 2.  

Alternative 4 differs from Alternative 3 due to the addition of soil-flushing at the Cr(VI) continuing 
source at 116-K-2. An extraction well is added downgradient of the source to enhance hydraulic 
containment near the shoreline. As in Alternative 3, aquifer restoration and river protection are achieved 
within the 15-year operation timeframe of the proposed configuration.  

Alternative 5 is also based on Alternative 3, however RTD is included for the Cr(VI) continuing source at 
116-K-2. No mass loadings from the PRZ occur after RTD is completed and therefore the design is more 
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aggressive than Alternatives 3 and 4, however aquifer restoration and river protection are accomplished 
within the same timeframe.   

Alternative 6 comprises extraction wells mainly along the shoreline, to ensure that hydraulic containment 
is achieved where COC plumes are present and expected to migrate toward the river. Injection wells are 
included in the system to facilitate recirculation of the extracted water and, in select locations, enhance 
hydraulic containment. However, given the presence of continuing sources, it is projected that the 
proposed configuration under Alternative 6 will require a 50-year operation timeframe to ensure that no 
COC plume will discharge to the river at concentrations exceeding the corresponding cleanup standard. 

Alternative 7 focuses on strontium-90 in KW and KE. The proposed configuration is based on Alternative 
4 design for the first 15 years, with additional extraction and injection wells proposed for enhanced mass 
recovery within the delineated strontium-90 plumes. Given its high Kd, a large number of extraction wells 
is required to induce expedited mobilization of strontium-90 in the aquifer toward the wells and ensure 
mass recovery of the dissolved plume. Operation of these wells induces an expanded cone of depressions 
in the vicinity of the continuing sources, essentially separating them from the water table. At the same 
time, in situ solidification of strontium-90 in the continuing source locations within the vadose zone is 
expected to reduce mass loadings in the aquifer. As seen in the model results, although mass recovery is 
achieved due to the presence of a large number of extraction wells, source treatment in the vadose zone 
does not achieve enough mass reduction and, therefore, when the wells are turned off, the water table 
recovers and comes in contact with the remaining mass in the source area, resulting in mass releases that 
cause extensive rebounding in aquifer concentrations above the cleanup standard. At that point, aquifer 
restoration is mainly achieved via strontium-90 decay, with cleanup timeframes similar to the other 
alternatives, where strontium-90 was not directly addressed. 
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CHPRC SOFTWARE INSTALLATION AND CHECKOUT FORM 

Software Owner Instructions: 
Complete Fields 1-13, then run test cases in Field 14. Compare test case results listed in Field 15 to corresponding Test Report outputs. 
If results are the same. sign and date Field 19. If not, resolve differences and repeat above steps. 
Software Subject Matter Expert Instructions: 
Assign test personnel. Approve the installation of the code by signing and dating Field 21, then maintain form as part of the software 
support documentation. 

GENERAL INFORMATION: 

1. Software Name: MODFLOW and Related Code.:1 

EXECUTABLE INFORMATION: 
2. Executable Name (include path): 

Following executable files in directory; 

MDS Signature (unique ID) 

919F74196FSFBSBF0364FC373011B507 
EAF037703ADD2C62CDD9CBC47468D2F6 
4E7F29D0549602CBA7144ADACB13DAAD 
CEB80288C616E0552E4CE5A2D4719387 
ECA9828530868D2D7C34078C019D5D0C 
0920CC235862665D9400A3FC80F682DD 
5C61432D2C898E83DDFE242C52A755AB 
68F89DAF2E6913D2578DE53CBD34FBAO 

Executable File Name 

mf2k-chprc08dpl.exe 
mf2k-chprc08spl.exe 
mf2k-mst-chprc08dpv,exe 
mf2k-mst-chprc08spv.exe 
mt3d-chprc08dpl.exe 
mt3d- chprc08spl.exe 
mt3d-mst -chprc08dpv.exe 
mt3d-mst- chprc08spv.exe 

Software Version No.: Bld 8 

MODFLOW-2000 double precision 
MODFLOW-2000 single precision 
MODFLOW-2000-MST single prec 
MODFLOW-2000-MST double prec 
MT3DMS double precision 
MT3DMS s ingle precision 
MT3DMS-MST double precision 
MT3DMS-MST single precision 

3. Executable Size (bytes): MD5 signatures listed above uniquely identify executable files 

COMPILATION INFORMATION: 
4. Hardware System (i.e., property number or ID): 

Vendor Provided (SSP&A) 

5. Operating System (include version number): 

Vendor Provided (SSP&A) 

INSTALLATION AND CHECKOUT INFORMATION: 

6. Hardware System (i.e., property number or ID): 

FE 483 

7. Operating System (include version number): 

Windows 10 Pro 

8, Open Problem Report? @ No Q Yes 

TEST CASE INFORMATION: 
9. Directory/Path: 

PR/CR No. 

E:\Projects\1393-Hanford-FY2016\MODFLOW-CRPRC-Build-8-distribution\test-windows 

10. Procedure(s): 

CHE'RC- 00259 Rev 3 , MODFLOW and Related Codes Software Test Plan 

11. Libraries; 

N/A (static linking) 

12. Input Files: 

MF-ITC-1 and MT-ITC-1 inputs 

13. Output Files: 

MF- ITC- 1 and MT-ITC-1 outputs 
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CHPRC SOFTWARE INSTALLATION AND CHECKOUT FORM (continued) 

1. Software Name: MODFLOW and Relat ed Codes Software Version No,: Bld 8 

14. Test Cases: 

MF-ITC- 1 (both s tandard and MST versions of MODFLOW) - run for single Ii double p reci sion 
MT- ITC- 1 - run for s ingle and double precision 

15. Test Case Results: 

MODFLOW, MODF~OW- MST, ahd MT3 DMS- MST Instal lation Testing Log 
Eight instances of /FC: no differences encountered/ in log below indicates 
that all ins tallation tests were succes sful . 
Ben-PC 
Wed 04/06/2016 
11 : 39 AM 

TESTRESULTS . LOG 

TESTRESULTS.LOG 

TESTRESULTS . LOG 

TESTRESULTS .LOG 

TESTRESULTS.LOG 

TESTRESULTS . LOG 

TESTRESULTS .LOG 

TESTRESULTS.LOG 

16. Test Performed By: PRASHANTH KHAMBHAMMETTO 

17. Test Results: ® Satisfactory, Accepted for Use O Unsatisfactory 

18. Disposition (include HISI update): 

D,on~rAd Aw 

19. 
____ _,,,s""'oftwa,---re...,OWn:---er""'(""Si'""gn_a.,.tu_re...,.J ___ _ 

~ ✓ L , 20~~81: /--
Sign 

Approved By: 

21. 

Sign 

Sign 

----~S-o.,...ftwa-re-S""M..,.,E=-(""S"'"ig-na-tu-r""'e) ____ _ 

WE Nichols 
Print 

PRASHANTH KHAMBHAMMETTU 
Print 

Print 

Print 

N/R (CHPRC- 00258 Rev 3) 
Print 
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Date 

Date 

Date 
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