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Department of Energy 

Richland Operations Office 
P.O. Box 550 

Richland, Washington 99352 

05-AMCP-0230 

Mr. Nicholas Ceto, Program Manager 
Office of Environmental Cleanup 
Hanford Project Office 
U.S. Environmental Protection Agency 
309 Bradley Blvd., Suite 115 
Mail Stop B 1-46 
Richland, Washington 99352 

Dear Mr. Ceto: 

APR 8 2005 

... S .5 
pa_d- 1/3 

EDMC 

TRANSMITTAL OF THE PROPOSED PLAN FOR THE 200-UW-1 OPERABLE UNIT, 
REVISION 0, THE FOCUSED FEASIBILITY STUDY FOR THE 200-UW-1 OPERABLE 
UNIT, REVISION 0, AND THE COMMENT RESOLUTION TABLE FOR THE FOCUSED 
FEASIBILITY STUDY FOR THE 200-UW-1 OPERABLE UNIT 

Enclosed are the Proposed Plan for the 200-UW-1 Operable Unit, DOE/RL-2003-24, Revision 0 
(Enclosure 1 ), the Focused Feasibility Study for the 200-UW-1 Operable Unit, Revision 0 
(Enclosure 2), and the Comment ResolutionTable for the Focused Feasibility Study for the 
200-UW-1 Operable Unit (Enclosure 3). 

Comments received from the State of Washington Department of Ecology (Ecology) and the 
U.S. Environmental Protection Agency technical staff on Draft C of the Proposed Plan and 
Draft C of the Focused Feasibility Study are reflected in the enclosed documents. Resolution of 
comments is currently being confirmed in a series of workshops and follow-on communication 
with the U.S. Department of Energy, Richland Operations Office and Ecology technical and legal 
staff. 

In the interest of expediting concurrence on the document, as well as starting the public review 
by May 2, 2005, the enclosed documents are being transmitted to you for final comment and 
concurrence. Issues that require legal or regulatory evaluation will be reviewed with the 
appropriate staff prior to final document submittal to the regulatory agencies. 

In accordance with the Hanford Federal Facility Agreement and Consent Order (Tri-Party 
Agreement), Section 9 .0, Documentation and Records, we are requesting EPA concurrence 
within 30 days ofreceipt and your approval to begin the public comment period. 



Mr. Nicholas Ceto 
05-AMCP-0230 

-2- APR 8, 2005 

If you have questions, please contact me, or your staff may contact Matt McCormick, Assistant 
Manager for the Central Plateau, on (509) 373-9971. 

AMCP:FMR 

Enclosures 

cc w/encls: 
D. Bartus, EPA 
L. J. Cusack, Ecology 
T. Martin, HAB 
Administrative Record 

cc w/o encls: 
G. Bohnee, NPT 
R. C. Brunke, FRI 
L. D. Crass, FHI 
L. G. Dusek, FRI 
R. H. Gurske, FRI 
S. Harris, CTUIR 
J. S. Hertzel, FHI 
R. J. Jackson, FHI 
R. Jim, YN 
M. B. Lackey, FRI 
E. J. Mmphy-Fitch, FRI 
K. Niles, ODOE 
M. E. Todd-Robertson, FHI 
W. E. Toebe, FHI 

Sincerely, 

Manager 
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200-UW-1 OU 

DOCUMENT REVIEW, COMMENT, RESOLUTION LIST 

14 March 2005 

-· -·· ··--

DOCUMENT TITLE: Focused Feasibility Study for the 200-UW-1 Operable Unit, DOE/RL-2003-23, Draft C Reeulatory Review. 
Reviewer: Ecoloev 

Index Reference 
1. Global 

2. Section 1.4, 
Page 1-6 

!Date: 31 Jan 05 !Company: Washin2ton State Dept of Ecoloev 
Comment 
This document precedes Ecology's requirement that COPC 
lists be generated on the basis of analytical methods. Due to 
this circumstance and the comments given below, this 
document shall not be used as a template for other FS 
documents for the 200 Area OUs. 
Change text to read: 

"The Tri-Party Agreement addresses the need for the cleanup 
programs to integrate the requirements ofCERCLA and 
RCRA, to provide a standard approach to direct cleanup 
activities in a consistent manner, an<l to ensure that applicable 
regulatory requirements are met. Details of this integration 
are provided in Article IV and Section 5.5 of the Tri-Party 
Agreement. Additionally, DOE/R.L-98-28 provides a 
discussion on integration for the Central Plateau. Integration 
of CPP and RPP, and � RCRA TSD sites in this FFS 
streamlines the evaluation of remedial alternatives and 
provides a consistent approach for reaching and implementing 
remedial decisions, while satisfying the requirements of the 
different regulations. 

The 216-U-12 Crib, a TSO unit under RCRA, is incorporated 
into this FFS. The RCRA closure plan requirements for this 
TSD unit are identified in Table 1-2. The analysis efthe 
closure activities eptiefts for the TSD unit are based on 
documentation vlill be Eleeumeateci threaga the 11:ltematwes 
lll'Hliysis found in this FFS, Md the PP, and the administrative 
record. Ecology � ,.¥ill sepm=ately isstle issuing a draft permit 
modification for incorporation of the 216-U-12 Crib into the 
Hanford Facility RCRA Permit. '.fhe meElifieatiee weolEl 
eoHSist of two addi�oes: a ehapter in Port V, Unit SJ)eeifio 
r-. 1. • 

"· T T . • - TT-..:> r"'I _ _r.._1. - -rr ,. 
-- - - -, --- ··-· .,. ..... -

Comment Resolution 
Comment Noted. No action required for this FFS. 

Comment Accepted. 

0 
'11 

0 
Ht 

ti .... .... ... "' 
0 ... 
N 
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200-UW-1 OU 

DOCUMENT REVIEW, COMMENT, RESOLUTION LIST 

DOCUMENT TITLE: Focused Feasibility Study for the 200-UW-1 Operable Unit, DOE/RL-2003-23, Draft C Re211latory Review. 
Reviewer: Ecology 

Index Reference 

3. Page 1-12, 
Table I -2, Row 
2 

4. Page 1-12, 
Table 1-2, Row 
s 

5. Page 1-12, 
Table 1-2, Row 
7 

6. Page 1-12, 
Table 1-2, Row 
8 

1. Section 2.5, 
Page 2-l 6, Line 
33 

8. Section 2.5, 
Page 2-17, Line 
I 

9. Section 2.5, 
Page 2-17, Line 
4 

IDate: 31 Jan OS I Company: Washine.ton State Dept of Ecolon 
Comment 
Ffleilily RGR.4 Pel<mil aad aa attaehmem. '.fhe Paff lJ. ehapteF 
woold will identify all permit requirements for the TSD unit 
and is consistent with the CERCLA ROD. The artaebment 
•NeHld eeasist ef the eafereeaele seetieas ffem apf)lieahle 
CeR:Gl:,A Eleeumeats, aF etheF St¼ppaFtiag daeumeats, that 
eeFFespend te speeiae RtR:A: =I=S9 eleS\lfe plftft fe�uiFements. 
+he J:)8fffiit eeeEtitiens in the Paft ¥ ehaptef Qfl:a the 
attaehmeet '1¥eHIEI beeame IHl: eBfeFeeahle paft af the petmit. 
Changes te the ehapteF and �aehment weHlEI ae s�eet te the 
permit medifieatiea preeess. 
Information supporting the closure of the 216-U-12 Crib TSO 
unit is included in this FFS, the PP, or other existieg 
administrative record documents. Table 1-2 provides a 
crosswalk between the information required in a RCRA 
closure plan infe1mati0n and the location of the information in 
tlie ��licable CERCLA document." 
Reference to FFS Chapter 2, Section 2.5.1.2 should be 
corrected to reference Section 2.5.1.3. 
Ecology would like to see the infonnation in DOE/RL-2000-
60, Section 3.4.1, moved into the FFS and this reference 
deleted. 

Change text to read: "Closure actions and requirements 
described in FFS Chapters 5.0 through 7.0." 
Since the 216-U-12 crib will not be clean closed, delete the 
text: .. if needed when clean closure is not achieved.'' 
Delete the text ''many source" and insert "multiple waste." 

Change text to read: " ... representative sites are extended ta 
then� annlied to other waste ... " 
Change "can" to ''will." 

Comment Resolution 

Comment Accepted. 

Comment Noted. Per discussions in the PP, this reference has 
been deleted from this table. Other referenced documents 
contain the necessary information. As such, additional text is 
not required in the FFS. 
Comment Accepted. 

Comment Accepted. 

Comment Accepted. 

Comment Accepted. 

Comment Accepted. 

' 

' 

ti _, _, ... 
13> 
0 ... 
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200-UW-1 OU 

DOCUMENT REVIEW, COMMENT, RESOLUTION LIST 

DOCUMENT TITLE: Focused Feasibility Study for the 200-U W-l Operable Unit, DOE/RL-2003-23, Draft C Reeulatory Review. 
Reviewer: Ecoloev I Date: 31 Jan OS I Company: Washin2ton State Dept of Ecolol!V 

Index Reference Comment Comment Resolution 
10. Section 2.5, Change text to read:" ... on the evalua-tiea investigation of the Comment Accepted with Modification. The text wi11 be 

Page 2-17. 
Line, 8 and 9 representative sites. Confinnation sampling of the analogous revised to read "investigation." However, the confirmation 

sites after remedy selection may will be required and is built sampling requirements should remain "may'' as not all waste 
into the remedial design planning to demonstrates ... " sites will undergo confirmatory sampling per the current SAP. 

An example of this is the 2607-W7 Septic System and the RTD 
waste sites that are not identified for confirmatory sampling. 
RID for example will undergo observational approach and 
verification sampling in the future. 

11. Section 2.5, Change text to read: " ... at representative sites, •Nhich iaclude Comment Accepted. 
Page 2-17, Line 
20 a contaminant distribution model, and risk assessment, are ... " 

12. Section 2.5 .1 . l , This text describes the UPR-200-W-l 9 and should be moved Comment Accepted. 
Page 2-18, 
Lines 22 through to Section 2.5.1.5. 
27 --------·- ····--

13. Section 2.5.1.1, Replace "placed" with either "drilled" or .. installed" Comment Accepted. 
Page 2-18, Linc 
33 

14. Section 2.5. l .3, Provide a figure showing the crib dimensions and a cross- Comment Accepted. A figure will be added showing details of 
Page 2-19 

sectional view of construction. Identify materials of the crib construction and dimensions. 
construction. 

15. Section 2 .5.1.3, Add a reference to Plate 1 (located in a pocket at the end of Comment Accepted. 
Page 2-19, 
Lines 23 through the FFS) 
29 

16. Section 2.5.1.3, Add text explaining why the 216-U-12 Crib needed a vent Comment Noted. It is assumed that the risers were set within 
Page 2-20, 

the gravel beds and served to vent the void space. Air was Lines IS through nser. 
17 displaced by the liquid influent, however, no specific document 

reference was found. Due to lack of document reference, no 
change will be made to the text. 

17. Section 2.5.1.3, Add text explaining why the 216-U-12 Crib is no longer in the Comment Accepted with Modification. Explanatory text 
Page 2-20, Linc 
24 200-PW-2 OU and how it was added to the 200-UW-1 OU. detailing the establishment of the 200-UW-1 OU is already 

provided in Section 1.0, page 1-2. The referenced text in 
Section 2.5.1.3 will be updated to remove the reference to 
200-PW-2. 

"' ... 

I\) 
Cl) 
0\ 

ti .... .... ... 
0\ 
0 ... 
I\) 
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200-UW-1 OU 

DOCUMENT REVIEW, COMMENT, RESOLUTION LIST 

DOCUMENT TITLE: Focused Feasib ility Study fo r the 200-UW- 1 Ope rable Unit, DOE/RL-2003-23, Draft C Reeulato ry Review. 
Re viewe r: Ecolo l!V 

Index Reference 
1 8. Section 2.S.1 .5, 

Page 2-21 

19. Section 2 .5.2, 
Page 2-22, Linc 
1 5  

20. Section 2.5.2, 
Page 2-22 

2 1. Section 2.5.2. 1 ,  
Page 2-22, Linc 
J I  

22. Section 2.5.2 . 1 ,  
Page 2-22, Une 
40 

I Date: 31 Jan OS I Company: Washineton State Dep t of Eco lo 2V 
Commen t 
This text  is  not consistent with the descripti on of t he UPR-
200-W- 19  provided on page 2-1 8 l ines 22 th rough 2 7. The 
descr ip tion on  pag e 2-18 states tha t  "the area was surface 
stabili zed by scraping the contaminated soil and consolid ating 
it  near the 241-U-36 1 Settling Tank . ... " Delete c ontradic tory 
tex t  on page 2- 1 8 and en sure Sec tion 2.5.1.5 i s  accurate .  
Dele te ''the 2 16-U-1 and 216-U-2 Cri bs and"; they w ere 
alread y li sted in Section 2.5 . 1 .  
Modify text to read :  "Al ong with the collec tion of sur face and 
subsu rface samples, r adionuclide logging u sing the 
radio nuclide log ging system (RLS ) w as  performed at sever al 
boreholes at  selec ted sites. Con taminants detec ted wi th the 
RLS generally correlate well w ith data from sediment sample s 
analyzed in th e labor atory. Discrep ancies in  re sul ts be t ween 
the two mul:lysis teehniques RLS and laboratory analysi s  are 
likely are the resu lt of d iffer ences in the method s--ttSeEb 
Samples eeUeeted fef laeefateey aBal�rsis typieaUy aFe high 
g1uaed (e.g., lB:Fge par:tiele siles are femo>red ffem the sample, 
Fesultmg in a eeeeeetmted sampl�. GheHHeal sampling is aet 
always feJ3feseatati1re et= the e&tiFe heFehele, heeause a limited 
B\:lffl:beF et= samples are eelleeted eelRf)aFed ta the RLS, whieh 
meeiteFS eentiR\¼ously. Re sul ts from the RLS are bia sed, 
becau se inputs to the detector are averag ed value s 0 .6 m (2 ft) 
above and belo w the tool. Thi s represents an in terval 
generally larger th an the sediment sample in terval." 
Dele te "for this  LFI" 

"receives" should be ch anged to "'r eceived" 

Comment Resolut ion 
Comment Accepted . The text  of Section 2.5 . 1.5 i s  consistent 
with the so urce d ocu ment WHC-SD-DD-T I-063 .  The text on 
page 2 -1 8  will be revised for consi stency. 

Comment Accepted. 

Comment Acce pted . 

Comment Accepted. 

Comment Accepted . 

"' 
N 

N "' "' 
0 
>it 

ti .... .... ... "' 
0 ... 
N 
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200-UW-1 OU 

DOCUMENT REVIEW, COMMENT, RESOLUTION LIST 

DOCUMENT TITLE: Focused Feasibility Study for the 200-UW-1 Operable Unit, DOE/RL-2003-23, Draft C Reeulatory Review. 
Reviewer: Ecoloe:v IDate: 31 Jan 05 ICompanv: Washin2ton State Dept of Ecoloev 

Index Reference Comment Comment Resolution 
23. Section 2 .5.2.2, Provide additional description of the "camera survey". Clarify Comment Accepted. Page 2-23, 

Lines 17 through - were 
20 14 surface and 14 subsurface soil samples collected, or a total 

of 14 samples? 
24. Section 2.5.2.3, This section is confusing. Rewrite and provide more detail Comment Accepted. 

Page 2-24 about the LFI and any RlS conducted at the site. 
25. Section 2.5.2.6, This sentence is confusing. Clarify - was the integrity Comment Accepted. Page 2-25, 

Lines 24 and 25 investigation (assessment?) conducted on the VCP or a 
different pipeline? 

26. Section 2 .5.3 ,  Add text to clarify: How was the decay calculated (i.e., what Comment Accepted with Modification. The decay Page 2-25, 
Lines 36 through was the starting time)? Vlhat was the starting value for the calculations are discussed in Appendix C. A reference to the 
38 decay calculations? Was the maximum concentration used as appropriate section of Appendix C will be added. 

a starting value or an average? Provide a reference to this 
information. 

27. Section 2.5.3 . L ,  Are borehole numbers incorrect? Should they be 299-Wl 9-95 Comment Accepted. The borehole numbers will be revised to 
Page 2-27, Line 
3 and 299-Wl 9-97? Ifso, correct; if not, explain when and 299-W-19-95 and 299-W1 9-97. 

where these boreholes were drilled. 
28. Section 2 .5.3. 1 ,  Provide text explaining what pipeline was surveyed, where it Comment Accepted. Page 2-27, 

Lines 10 and 1 1  is located, and what it connects. Is this pipeline included in 
this OU? If not, where will it be addressed? Line 16 states 
that "The exterior of the pipe as well as the surrounding soil 
showed no radiological activity." Add an explanation as to 
how an in-line camera survey would take these measurements. 

29. Section 2.5.3.2, Add the following information: the borehole number; the total Comment Accepted. Page 2-27, 
Lines 29 through depth of the borehole; Line 31  states that ''Elevated levels of 
36 contamination extended . . . .  " Include a list of contaminants. 

30. Section 2.5.3.2, Add text to clarify: Is 197 ft the total depth of the borehole? Comment Accepted. Page 2-28, 
Lines 23 through Has Sr migrated to groundwater? 
30 

31 .  Section 2.5.3.2, Revise text to read "contaminants of potential concern" Comment Accepted. Page 2-28, Line 
33 

0 ... 
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200-UW-1 OU 

DOCUMENT REVIEW, COMMENT, RESOLUTION LIST 

DOCUMENT TITLE: Focused Feasibility Study for the 200-UW-1 Operable Unit, DOE/RL-2003-23, Draft C Re2ulatory Review. 
Reviewer: Ecolol?V 

Index 
32. 

33. 

34. 

35. 

Reference 
Section 2.5.3.3, 
Pagc 2-29, 
Lines 1 1  through 
13 

. -· 
Section 2.5.3.4, 
Page 2-30 

-- ---
Section 2 .5.3.5, 
Page 2-30 

Section 2.5.3 .s:-
Page 2-3 1 ,  
Lines 4 through 
6 

IDate: 31 Jan OS I Company: Washineton State Dept ofEcoloev 
Comment Comment Resolution 
This text states that "Although soil chemistry data are not Comment Accepted with Modification. The text will be 
available to evaluate contamination directly beneath the modified for clarification, as the term "highly analogous" in this 
216-U-12 Crib, DOE/RL-95-13 and DOE/RL-95-106 suggest context is misleading. While these sites did receive similar 
that the site is highly analogous to the 2 16-U-8 Crib. These waste streams, 2 16-U-12 was more dilute. As such, the COCs 
sites received the same type of waste and are located relatively are anticipated to be different. The text will be clarified 
close together." accordingly. 
Provide text explaining how the similarity between the cribs 
was established. 
If the sites received the same type of waste, why do they have 
d_iJf�rent C9PCs? Provide_�xt _explaining the differences . 
Add the following information: the borehole number, the total Comment Accepted with Modification. The available 
depth of the borehole, a summary of the analytical results. analytical data from this borehole are already summarized in 

this section. Other reQuested information will be added. 
Add text explaining why the 216-U-1/216-U-2 cribs and the Comment Accepted. 
241-U-361 Settling Tank have U contamination but the UPR-
200-W-19  (an overflow of the same material) does not. 
Delete sentence starting on line 4 and ending on line 6.  In Comment Accepted. 
Section 2.5.1 .5 this contamination was attributed to insect 
intrusion. 

I 
N 
0) 
0\ 

0 .... 
ti .... .... ... 
0\ 
0 ... 
N 
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200-UW-1 OU 

DOCUMENT REVIEW, COMMENT, RESOLUTION LIST 

DOCUMENT TITLE: Focused Feasibility Study for the 200-UW-1 Operable Unit, DOE/RL-2003-23, Draft C Re211latory Review. 
Reviewer: Ecolol!V !Date: 31 Jan 05 !Company: Washington State Dept ofEcolo2V 

Index Reference Comment Comment Resolution 
36. Section 2.5.4, Section 2.5.4 needs the following revisions: Comment Accepted. Please note that the 2004 annual report is 

Pagc 2-3 1 • Add the major GW plumes to the Plate 1 map (located not available at this time. A general reference to the annual 
in the pocket at the end of the document) reports will be made. 

• Add a reference to the 2004 Annual GW Monitoring 
Report for additional information. 

• Add a reference to the 200-UP-l Interim Record of 
Decision for additional infonnation. 

• Add a reference to the 200-UP-1 Remedial 
Investigation/Feasibility Study Work Plan, DOE/RL-92-
76 for additional information. 

• Delete Section 2 .5 .4.4 
• Delete Section 2.5 .4.4. 1 
• Delete Section 2 .5.4.4.2 
• Delete Section 2.5.4.4.3 
• Delete Section 2.5.4.4.4 

37. Section 2.6, Change the word "grouped" to "subdivided." Comment Accepted. 
Page 2-35, Linc 
19 

38. Section 2.6, Revise text to read: " . . .  Area incorporates waste sites from Comment Accepted. 
Page 2-35, 
Lines 29 and 30 several waste category groups, the analogous site concept is 

has been further defmed refined to appropriately �oup these 
eategories waste sites. The following general conclusions 
can . . .  ,. 

39. Section Provide in the text the characteristics of the impermeable Comment Accepted. 
2.6.2 . 1 .3, 
Page 2-41, barrier overlying the coarse layers in cribs U-1 6  and U-17. 
Number I 

40. Section The U-12  crib had a release volume to soil pore volume of Comment Accepted. 
2.6.2.1 .3, 
Pagc 2-4I, roughly 107. The last sentence of this paragraph states that U-
Numbcr 2 16  came close with 25 times the soil to pore volume. Clarify. 

..... .. "' 
0 
.. 
N 
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200-UW-1 OU 

DOCUMENT REVIEW, COMMENT, RESOLUTION LIST 

DOCUMENT TITLE: Focused Feasibility Study for the 200-UW-1 Operable Unit, DOE/RL-2003-23, Draft C Ree:ulatory Review. 
Reviewer: Ecoloe:y 

Index Reference 
41 .  Section 

2.6.2. 1 .3, 
Page 2-41 ,  
Number S 

42. Section 2.6.2.3, 
Page 2-43, 
Number I 

43�----- �lion 2.6.2.3, 
Page 2-44, 
Number 3 

44. Section 2.6.2.3, 
Page 2-45, 
Numbcr 2 

45. Section 2.6.2.4, 
Page 2-4S, 
Number 6 

I Date: 31  Jan 05 I Company: Washington State Dept of Ecolo2v 
Comment 
Provide a reference in the text that corroborates the statement 
that there was little lateral spreading for mobile contaminants, 
or delete the third statement of this paragraph. Note that 
Figure D-5 shows lateral spreading for nitrate. 

Change this statement as follows: ''This eriterioe is Bot 
applieable, beeal:lSe the The unplanned release has a different 
configyration than the s�tic systems because the unglanned 
release is not an engineered structure and was not eompered te 
the septie systems that weFe desigeed built to accept sanitary 
effluent." 

The criterion, waste site configuration and construction, is an 
important one for comparison of representative and analogous 
sites and applies in all cases. 
Describe in the text the nature ofUPR-200-W-19. This 
included a known release of contaminants. Describe what is 
known about the release. 

Revise this statement as follows: "This eriterioft is aot 
BJlplieable beea1:1:se UPR-200-W-19 had relatively low eflluent 
volume and the solid waste group sites received only solid 
waste." 

Revise this statement as follows: "It is h)'pothesized that the 
gotential for contaminant imQacts on groundwater is low for 
these sites, This eriterion is &0t Bf)plieaele because of the 
shallow nature of the representative and analogous sites, . . .  " 
Note that this hypothesis does not change required soil 
cleanup levels or PRGs for these sites. The PRGs are the 
values given in Table 3 . 1  at these sites. 

Comment Resolution 
Comment Accepted. The "little lateral spreading" text from #5 
will be deleted. A new item will be added that provides 
clarification. Reference to well 299-W22-78 will be 
incorporated. 

Comment Accepted. 

Comment Noted. Details of the release are provided in 
Section 2.5. 1 .5, and Table 2-7. 

Comment Accepted. 

Comment Accepted. 

N 
Cl) 
0\ 

0 ... 
ti ... ... ... 
0\ 
0 ... 
N 
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200-UW-1 OU 

DOCUMENT REVIEW, COMMENT, RESOLUTION LIST 

DOCUMENT TITLE: Focused Feasibility Study for the 200-UW-l Operable Unit, DOE/RL-2003-23, Draft C Re2ulatory Review. 
Reviewer: Ecoloe:v 

Index Reference 
46 . Section 2.6.2.5, 

Page 2-46, 
Numbcr 6 

47 . Section 2.6.2.6, 
Page 2-47, 
Number 2 

4 8. Section 2.6.2.6, 
Page 2-48, 
Numbcr 6 

49. Section 2.7. I ,  
General 

!Date: 31 Jan 05 I Company: Washin2ton State Dept of Ecoloev 
Comment 
R ev ise  this s t at ement as follows : "It is hypothesized that t he 
oot en ti al for cont aminant imQacts on groundw ater is low for 
t hese s it es. This eriterion is eot applieaelo because of t he 
shallow natur e of the r epres ent at iv e and analo gous si t es ." 
Not e  that th is hypothesis does no t chang e r equired soil 
cleanup l evels or PR Gs for these s ites .  The PR Gs are the 
v alues given in T abl e 3. 1 at these s it es .  
R evis e as follows : ''This sriterioR is Rot applieahle, eeoa1:1se 
the The r epresent at ive s ite and th e an alogous si t e  in t his 
grouping are unpl anned releases, .. . .. 
The cri terion is appl icable. 
R ev ise  this st atement as fo1lows: "It is hypothesized that the 
QOtenti al for con taminan t  im11acts on ground water is low for 
these s it es This eriteriea is not 0:pplieaelo becaus e of the 
shallo w natur e of the r epr esent ative and analogous sites ." 
No te that this hypo th esis does no t chan ge required soi l 
cleanup levels or PRGs for these s ites. The PRGs are t he 
va lues giv en in T abl e 3.1 at these sites .  
A previo us Ecolo gy comment w as to be  addr essed by adding 
t ex t  in this sect ion . The comment was "Crib 216-U-12 is 
cons id er ed a representa t ive (model) sit e  acco rding to T able 2-
1 .  Ther e  is in ad equate  d iscussion abou t  this site in Section 
2. 7 .1 . Consequ ently, no risk assessm en t  informat ion is 
provid ed for sit es 2 1 6-U-5, U-6, U-15, U-16, and U-17. Also, 
sin ce a closu r e  pl an has been submit ted for this cr ib there 
should be  a detailed discuss ion about i ts r isks . Add a 
discussion about risks associated with these si t es (including 
cr ib 2 16-U-12) to this se ction." 
The r esponse to this comment w as "Comm ent Accepted . A 
d et ail ed risk d is cuss ion was not includ ed in this section 
becaus e no r adiolo gica l  const itu en ts w er e  identified as 
COP Cs. The t ext will b e  revised to indicat e this ." 

Comment Resolution 
Comment Accepted. 

Comment Accepted. 

Comment Accepted. 

Comment Noted. Section 2 .  7 .1 prov id es a summary o f  the risk 
ass essment ,  w ith  a re ference to Appendix C provided for 
add ition al infonnation . A detailed dis cussion of the risk 
ass essmen t  is provided in App endi x C. The last par agraph in 
Section 2.7 s ta t es this and references Appendix C for further 
infonnation. Speci fical ly, the discussion for 216-U-12 risk 
ass essment  is provid ed in S ection C3.4 .1 .2 , C3.5.1.2 , C4 .8. No 
changes proposed. 
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Index 

50. 

51. 
. - . 
52 . 

53. 

54. 

55. 

56 . 

Reference 

Section 2.7.1.2, 
Page 2-52, 2-53 
and throughout 
document 

Section 2.8, 
Page 2-59, Line 
12 

· · Section 2 .s;· 
Page 2-59, Linc 
1 5  
Section 2.8. 
Page 2-59, Linc 
23 
Section 2.8. 
Page 2-59, 
Linc:s 23 through 
28 

Section 2.8, 
Page 2-59, 
Line 29 through 
31 

Section 2.8, 
Page 2-60, Linc 
1 

!Date: 31 Jan OS I Company: Washinirton State Dept of Ecoloev 
Comment Comment Resolution 
Expl ain where the new text has been pl aced, or add the text if 
it h as not been added. 
Sin ce UPR-W- 163 and 200-W-42 VCP are con sidered to be Comment Accepted. 
one s ite always refer to the site as 200-W-42 VCP/UP R-W-
1 63 in the document .  
Delete the word "in " and remove the period after the word Comment Accepted. 
"column." 
Mod ify the text to read: " .. .  requirements for u sing an Comment Accepted. 
alternat ive fate and tr ansport models." 
Prov ide a des cript ion , or reference, for "b aseline cond it ions." Comment Accepted. Cl arification will be pro vided in text . 

Th is sect ion is not cle ar .  As written, the l ast sentence impl ies Comment Noted. The text states : "Resu l ts o f  the model ing 
th at t he 216-U-l and 21 6-U-2 cribs were not cons idered ind icate there are th ree s ites (216-U-1 /2, 216-U-8, and 216-U-
potentia l  threats to groundwater. 12) w ith cont am inant invento ries sufficient to pose a thre at to 

groundwater above MC Ls within a thous and years," and that the 
model ing results suggest that Tc-99 may impact groundwater 
and exceed the MC L w ith in 1000 years at the 216-U-1 and 
216-U-2 Cr ibs. 

In the PP 216-U-l and 216-U-2 are com1ted as se par ate waste Comment Accepted. 
s ites. Based on that infonnation , revise the text to re ad :  
"Result s of the model ing  indicate there are three four s ites 
(2 16-U- l/2, 2 16-U-8, and 216-U- l 2) w ith  co nt aminant 
inventor ies sufficient to pose a thre at to groundw ater above 
MC Ls� w ithin a thous and ye ars. The model ing results . .. ,, 

Change "amay" to "m ay". Comment Accepted. 
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Index Reference Comment Comment Resolution 
57 .  Section 2·8• Te xt s tates that contaminants "will not impac t groundwater Comment Accepted with Modification. Text will be revised 

Page 2-60, Line 
6 w ithin a 1000 years" wh ich leads the reader to believe i t  will to identi fy  those waste si tes tha t  have contamination such that 

58. Section 2.8, 
Page 2-60, 
Lines 7 through 
10 

im pact groundwat er after that. Add text to clari fy  what ma y concentratio ns do exceed the MC Ls with in the 1000 year 
happen after 1000 years. decision period . As this is a su mmary section , only the COCs 

a re identified and d iscussed. The complete discussion for all 
modeled contaminants are contained in Appendix  D .  

Include in this paragraph an expl anat ion o f  how the modeling 
resul ts support the choice of the remedies for the 2 16-U-8 and 
U-1 2 cribs, 216-U-4/U-4A well and drain , and 200-W-42 
VCP/UPR-W-163. 

Comment Accepted. Text will be revised to i nclude an 
explanation on how the modeling results support remedies for 
each of the sites . 

f-----+- -----,--+- - - · . - ·--------------+----------------------� 
Section 2-8 , The text states th at groundwater concentr ations will be below 59. 
Page 2-60, 
Lines s and 9 the MC Ls for the "cons tituen ts lis ted" bu t i t  is no t clear wh ich 

const ituents are being referred to or wher e they  are lis ted . 

Comment Accepted with Modification. Text will be revised , 
"cons ti tuen ts l is ted " will be deleted and lis t  of cons tituents 
simulations will be included . 

f-----+-- ---+------·· . . . · ------------------+---- - -------------------1 
60. 

61 .  

6 2 .  

Section 2-9, Replace "O" with "Order" Comment Accepted. 
Page 2-60, Linc 
16 

Figure 2-3. 
Page 2-7 1 

Explain why this figure has been changed relative to that in 
Figure 2-4 in 
Draft  A. The fig ure no longer indica tes that the cross sec tions 
include 
well 2 99-W1 9-43. 

figures 24, 2-5, Sw itch  the y-axis to show BGS v alues . Add the was te si te 
and 2-6, 

l . th . . 
Pages 2.72 ocations to ese cross -sectional v iews .  
thnrngh 2-74 

Comment Noted. Fig ure 2 -3 does indicate that borehole 
299-W-1 9-43  is included in the cross sec tion. This borehole is 
included in Fig ures 2-5 and 2 -6 as well. 

Comment Accepted with Modifications. The was te si te 
locations will be added to the figur es . Changing the y-axis was 
no t inco rporated due to the fac t that the horizontal scale of the 
figure and variance in ground surface make developing a BGS 

scale ine ffective . 
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Index 
63. 

64. 

----· - . 

65. 

66. 

Reference 
Figure 2-7, 
Page 2-7S 

Figure 2-8 and 
2-9, 
Page 2-76 and 2-
77 

Figures 2- 12  
through 2-15, 
Page 2-80 
through 
2-85/86 

Figun: 2-16, 
Page 2-87/2-88 

!Date: 31 Jan 05 I Company: Washineton State Dept ofEcolo2v 
Comment Comment Resolution 
Number 4 states that little lateral spreading is believed to have Comment Accepted. Text will be added to Item 4 to include a 
occUITed, though Figure D-2 indicates spreading for nitrate. statement that spreading may have occUITed because of 
Correct the wording for #4 to make it consistent with Figure heterogeneities within single geologic units. Figure D-2 is a 
D-2. model construct developed from the data available that attempts 

to encompass whatever contaminant distribution may be present 
in the vadose zone. As such, the plume in the model likely 
overstates the actual plume in the vadose zone. That the model 
construct overestimates the plume size is a conservatism in the 
model to account for and protect against uncertainty in the 
plume distribution. 

Numbers 4 state that later-di spreading is only expected in Comment Accepted. Text will be added to lhe Item 4 to 
association with the Cold Creek Unit and upper Ringold. include a statement that some spreading may have occurred 
However, Figures D-4 and D-5 show lateral spreading in the because of heterogeneities within single geologic units. 
Hanford formation for Tc-99, nitrate, uranium, and arsenic. 
Delete the groundwater figures and associated text. It is not Comment Accepted with Modification. The requested 
well integrated with the rest of the document and it is not clear groundwater figures and associated discussions will be deleted 
what the purpose is for this new information - Draft A did not as suggested. 
have this information. Also, there is a risk that it conflicts 
with the RI/FS in progress for UP-l /ZP-1 .  

However, the figures do reveal an interesting problem in the Comment Noted. The 200-UP-l OU will address this 
vadose zone. It appears that several wells (ex. 299-Wl9-29, contamination. 
299-Wl 9-19, 299-Wl9-23, 
299-Wl 9-24, 299-Wl9-30} went dry. Just prior to drying out, 
the Tc-99, and in some cases U, concentrations in the 
groundwater were well above MCLs. This indicates that 
contamination probably exists in the vadose zone in the 
vicinity of the wells. Provide the operable unit to which this 
contamination will be assimed. 
For the row with the box having the text "risks associated with Comment Accepted with Modification. Graphic will be 
analogous site may si1mificantly exceed representative site updated to more clearly identify the starting point. Also, the 
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Index Reference Comment Comment Resolution 
risks", note that the text in the 2n° box after this states text in question will be reviewed for clarification. Please note 
"Minimal because representative sites are worst case, upper however, that the 200-W-42 / UPR-200-W-163 does not follow 
bound". These two boxes conflict. Correct this. this path as it is an analogous waste site with data. 
Ecology previously made the following comment about this 
figure: 
"First, the starting point on the figure is not clearly indicated -
is it the diamond-shaped polygon? Add a symbol or arrow to 
indicate the starting point on the figure. 

Second, in the case that data are not sufficient for analogous 
site risk calculations, there is an abrupt progression from 
'severe for risk' (consequences) to 'minimal because 
representative sites are worst-case, upper bound' (like1ihood 
of wrong decision), while two rows down there seems to be 
some concern about cost. Change the 'minimal because 
representative sites are worst-case, upper bound' box in the 
top row to read 'moderate because upper bound may not be 
adequately established. ' There is a known case of this type of 
error: UPR-200-W-163." 
The response to this comment was "Comment Accepted. The 
figure will be modified to clarify the starting point, and the 
other suggested changes will be incorporated." 
The starting point on the graph has been clarified, but the 
other changes were not made as indicated. Change the 
"minimal because representative sites are worst-case, upper 
bound" box to read .. moderate because upper bound may not 
be adequately established." 
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Index Reference Comment Comment Resolution 
67. Tables 2-3, 2-4, The Rationale columns in these tables repeat much of the text Comment Accepted. The revisions will be made to the tables 

2-5, 2-6 and 2-7, 
global given in Sections 2.6. 1 . 1 - 2.6.2.6. Comments have been according to the comment dispositions for the comments related 

made above about necessary changes to be made in the text in to the text sections. 
Sections 2.6. 1 . 1  - 2.6.2.6. Make the same changes in the 
tables so that they are consistent with Sections 2.6. 1 . 1  -
2.6.2 .6. 

68. Table 2-3, The contaminant inventory is given as 4E03. Is this for Comment Accepted. The inventory is for Uranium. The Page 2-97/2-98 uranium? Add column headings to the table for the inventory. formatting of the column headings will be corrected. --
69. Table 2-5, Site 216-U-1 5 will be remediated by RID. However, its exact Comment Noted. Concurrent with Ecology's review of the 

Page 2-1 IS/2-
1 1 6  location i s  unknown, there are no markings, and no FFS, RL was working with Ecology on the confirmatory SAP. 

radioactivity bas been detected at this site. The SAP should This SAP is currently being transmitted to Ecology as Rev. 0 for 
address how this site will be located for remediation. This site approval. Confirmatory and design sample definition, 
should be somewhat distinguishable visibly because it has requirements, and constituents being analyzed are associated 
solid waste such as activated charcoal and diatomaceous earth. with this SAP. The verification requirements for RTD will be 
Also, add TBP to the COC list for this site for verification addressed in the future DQO and SAP. No changes required for 
samples. FFS. 

70. Table 2-5, The document indicates that lateral spreading occurred at this Comment Noted. Concurrent with Ecology's review of the 
Page 2-1 17 and 
2-1 1 8  site (216-U-16), all of  the way to  the U-1 and U-2 cribs across FFS, RL was working with Ecology on the confirmatory SAP. 

the street. The extent of contamination may not be known This SAP is currently being transmitted to Ecology as Rev. 0 for 
here. This is an MNA site. More sampling is needed to approval. Confirmatory and design sample definition, and 
determine the extent of contamination here. Discuss requirements, and constituents being analyzed are associated 
additional samples for this site in the SAP. with this SAP. No changes required for FFS. 
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Index Reference Comment Comment Resolution 
71 .  Table 2-7• In the waste site configuration column, Draft A of the Comment Noted. Text regarding the nature of the release 

Page 2-1 25/2-
126 document discussed an overflow of organic waste at this site (organic wastes and cell drainage from the TBP process) are 

72. 

73. 

Table 2-7, 
Page 2-12712-
1 28 

Table 2-7. 
Page 2-131/2· 
1 32 

(200-W-19), including TBP. This statement has been provided in the "Site and Discharge History Column" of this 
removed from the document since Draft A. Put the statement same table. 
back in the table or explain why this statement has been 
removed. Also, add TBP to the COC list for this site for 
verification samples. 

In the Site and Discharge History column for this site (200-
WS septic tank) new text has been added indicating that a 
portion of the tile field was decontaminated by scraping off 
surface soil. It also indicates that the source of the 
contamination is not clear. The system was only recently 
abandoned or is still in use. The remedy here is MNA. MNA 
could be acceptable until the site is taken out of use, but 
thereafter RTD may be an appropriate remedy at this site. If 
MNA remains the remedy then sampling should be performed 
to determine the nature and extent of contamination at this 
site. 
Site 200-W-57 dump was rejected by the MP-14 process. 
Previous meetings between Ecology, DOE, and contractors 
discussed that this would be left in the FFS with explanatory 
text in the PP. Why not just add a statement in the table to 
indicate that this site has been rejected through the MP-14 
process? 

Concurrent with Ecology's review of the FFS, RL was working 
with Ecology on the confirmatory SAP. This SAP is currently 
being transmitted to Ecology as Rev. 0 for approval. 
Confirmatory and design sample definition, and requirements, 
and constituents being analyzed are associated with this SAP 
TBP was not identified as a COC during the risk assessment 
screening process. As such, it should not be considered a COC. 

Comment Noted. Concurrent with Ecology's review of the 
FFS, RL was working with Ecology on the confirmatory SAP. 
This SAP is currently being transmitted to Ecology as Rev. 0 for 
approval. Confirmatory and design sample definition, and 
requirements, and constituents being analyzed are associated 
with this SAP. No changes required for FFS. 

Comment Accepted with Modification. A discussion will be 
provided in Section 7, consistent with comment # 121 .  

.. 
0 .... 
0 "' 

0 ... 
" _., _., 
.. "' 
0 
.. "' 



Page 16 of 44 14 March 2005 

200-UW-1 OU 

DOCUMENT REVIEW, COMMENT, RESOLUTION LIST 

DOCUMENT TITLE: Focused Feasibility Study for the 200-UW-1 Operable Unit, DOE/RL-2003-23, Draft C Re2ulatory Review. 
Reviewer: Ecolol!V 

Index 
74 . 

75 .  

. -· ·-- -· 
76. 

77. 

78. 

79. 

----

Reference 
Table 2-7 
Page 2-1 33/2-
1 34 

Table 2-7, 
Page 2-141/2-
142 

1---·-·· . .. Table 2-7, 
Page 2-1 53/2-
154 

Table 2-8, 
Page 2-159 

Table 2-8, 
Page 2-159 

Table 2-8, 
Page 2- 159 

!Date: 31 Jan 05 !Company: Washim!ton State Dept of Eco lo l!V 
Comment Comment Resolution 
Site 200-W-7 1 i s  an MNA si te . How ev er, its natur e and Comment Noted. Concurrent with Ecology's r evi ew of the 
exten t ar e  not w ell known. It ma y be a bum pit, or may b e  a FFS , R L  was wo rking with Ecolo gy on th e  con firmatory SAP. 
uranium di spo sal area, or may hav e  b e en a laydown ar ea .  T his  SAP i s  currently b eing tran smitted to Ecolo gy as R ev .  0 for 
Samplin g i s  n e ed ed to d e termin e the natur e and extent of  approval . Con firmatory and d e sign sampl e d e finition, and 
contamination at this  si te. requirem ents, and constitu ents b eing anal yzed are a ssocia ted 

wi th thi s  SAP .  No change s re auir ed for this FFS. 
In the Waste Site Co nfiguration column of thi s  tabl e te xt ha s Comment Noted. The text rela ted to the jumper  transfe r was 
b e en r emov ed since Dra ft A, whi ch d e scrib ed a jumper mov ed to th e  "Site and Discharge History" column of  the sam e  
transfer from a truck to a ra ilroad.. Put the te xt back in the tabl e. 
tabl e or expla in why thi s text has b e en r e moved. 
This si te (200-W-89) i s  an RTD si te, whi ch i s  appropria te . Comment Noted. The qu e stion s you bring up are rela ted to the 
How ev er, it will b e  n e ce ssary a fter R TD to verify successful future v e rifica tion sampling DQO and SAP. As such, the re are 
cl eanup . Thi s si te w ill n e ed COCs. PCBs, uranium , and a set no chan ge s to thi s FFS. 
o f  radionu clid e s  should be COCs. Rad ionuclid e s  in th e  
groundwater benea th this si te are 1-129, Tc-99, and uranium . 
Thi s si te is n e ar a former groundwater in i ec tion ar ea. 
Change th e second row of  the tabl e to r ead "Do e s  th e  sit e  Comment Accepted. 
me et Direct Conta ct Human Heal th PR Gs?" 
For 216-U-4, 216-U-4.A, and 216-U-1 and U-2 cribs, it Comment Noted. The scre en in g  condu cted in App endix C 
appears that U currently exceeds screening l ev el s  in the (S ections C3.4 .l.3 and C3.4 .l .5} and the fate and transport 
va dose zon e ,  and it will exce ed PR Gs in groundwat er  in the mod eling condu ct ed in App endix D (D5 .1 and D5.2) indi cate 
future. Change the NA i n  the "What con stitu ents exceed ?" that Uranium i s  no t a contaminant of conc ern as the RAOs ar e 
rows to uranium. m et. 
Change the ••Pr edicted to exce ed standard (calendar year)" cell Comment Accepted. 
to r ea d  "Predicted to e xceed groundwater standard (ca lendar 
yea r)". 

.... 
0 ,. 

I\) 
(D 
0\ 

0 "' 
Cl .... .... .... 
0\ 
0 .... 
I\) 



Page 17 of44 14 March 2005 

200-UW-1 OU 

DOCUMENT REVIEW, COMMENT, RESOLUTION LIST 

DOCUMENT TITLE: Focused Feasibilitv Study for the 200-UW-1 Operable Unit, DOE/RL-2003-23, Draft C Re2ulatorv Review. 
Reviewer: Ecoloev 

Index 
80. 

8 1 .  

Reference 
Table 2-8, 
Page 2- 1 59 

Section 3 .  I . I  • 
Page 3-2 

- - · . · · -·· .... ·-- 1--. 

82. Section 3 .  I . I ,  
Page 3-1 ,  Linc 
38 through Page 
3-2, 
L ine 1 0  

I Date: 31 Jan 05 !Company: Washin�on State Dept ofEcoloi!V 
Comment 
Change the cell that reads ''Does the Site meet Groundwater 
Protection PRGs?" to read ''Does the site meet gw protection 
PRGs in the next 1000 yr?" Some contaminants, such as 
nitrate and uranium, are predicted to reach groundwater in 
later years. Also, it is not clear in the text of the document 
that the PRGs only apply to the next 1000 yr. Add clarifying 
text to the document regarding the time frame for the PRGs. 
Change the text to ''The DOE-selected use for the 200-UW-1 
OU, documented through the land-use record of decision 
(ROD)(64 FR 61615, .. Hanford Comprehensive Land-Use 
Plan Envirornm.mtal hnpacl Stalement, Hanford Site, 
Richland, Washington: Record of Decision) that applies for at 
least the next 50 years, is industrial (exclusive) for sites 
located within the exclusive-use boundary ( core zone)." 
Revise text to read: " . . .  2002, and the 200 East Areas are is 
the planned disposal location for the vitrified low-activity tank 
wastes. Past-practice disposal sites in the 200 Areas are being 
evaluated for remediation and BFe likely te which may include 
institutional controls (e.g., deed restrictions or covenants) as 
part of the selected remedy. Other Federal agencies, such as 
the U.S. Department of the Navy, alse use the Hanford Site 
200 East Areas HueleaF •.va5te treatment, storage, and disposal 
(TSD) facilities. A In addition. a commercial low-level 
radioactive waste disposal facility, is currently operated by 
US Ecology, Inc., eUFFeRtly epemtes on a pemea ef a 100 acre 
tract of land at m the southeast corner of the 200 East Areas 
leased to the State of Washington. 
The DOE-selected land use for the 200 U\J/ 1 OU Central 
Plateau. is documented thFeHgk in the land-use record of 
decision (ROD) (64 FR 6 1615, "Hanford Comprehensive 
Land-Use Plan Environmental Impact Statement, Hanford 
Site, Richland, Washington: Record of Decision"), is as 

Comment Resolution 
Comment Accepted. 

Comment Accepted. 

Comment Accepted. 
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Index 

83 . 

84 . 

85 . 

86 . 

87. 

Reference 
-· ·-· 

Section 3. I .2,  
Page 3-3, 
Lines 3 through 
37 
Section 3 . 1 .2 

Section 3-2, 
Page J..(,, Line 
21 

Section 3.4, 
Page 3-7, Line 7 

Section 3.4, 
Page 3-7. 
Lines 12 through 
27 

I Date: 31 Jan OS I Company: Washineton State Dept of Ecoloev 
Comment 
indust rial (ex clus ive) for sites located within th e exclusive-us e 
boundar v {co re zone)." 
Delete text . 

Th is section do es not ad equat ely capture th e " core zone" as 
de fin ed during th e 200 Area Central Plateau Workshops, the 
futu re land us es or land u se scena rios presented in HAB 
Ad vice #132 or th e "risk framework" transmitt ed in th e 
R esponse  to HAB Adv ice #132 . Add text to pres ent this 
in formation . 
Revis e t ext to read : "contaminant concentr ations with 
regulatory cleanup levels and back ground , de veloping a set of 
data for use in risk assess ment" 

The t ext should state that "The R A  Os specific to th e  200 
Areas for soi 15; 5effd waste5; sit esand grel:lftd,+¥ater were 
developed in th e Implem entation Plan (DOE/R L-98-28)." 
The R AOs from th e 200 Area hnpl ementation Pl an should be 
ins erted d irectl y below this text (on l ine 8). Additional text 
should be added to expl ain that these upper l evel R AOs ( from 
the 200 Area IP) were us ed to develop OU specific RAOs 
which are th en pro vided on l ines 8 throu !!h 27. 
Revise th e text to read: 

• RAO 2 - Provid e condit ions s uitabl e for futur e 
in dustri al land us e and prot ect ecolo ,ncal rec eptors ,  

Comment Resolution 

Comment Accepted. 

Comment Accepted. 

Comment Accepted with Modification. During th e COPC 
screening process , cont aminant s are not compared against 
regulator y cl eanup levels but rath er facto rs such as back groun d, 
as discussed in S ection C3.2. Once defin ed as a COPC, the risk 
assessm ent carries the constituent furth er into th e quantificat ion 
process wh er e  evaluations against factors su ch as regulato ry 
cle anup l evels occu rs. Text will be updated to cl ar ify this 
proc ess . As stat ed in the text , this process is consi st ent with the 
Risk Ass es sment Gu idanc e for Superfund (E P A/540/1-89/002 ). 
Comment Accepted. 

Comment Accepted with Modification. R AOs will be 
updated to be consist ent with the PP comm en t  resolutions held 
with Ecolog y d uring th e  week o f  January 24, 2005. 
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Index Reference Comment Comment Resolution 
respectively, by preventing exposure to radiological 
constituents at concentrations above a dose rate limit 
of 15 mrem/yr for industrial workers 
(EP A/54O/R-99/006, Radiation Risk Assessment At 
CERCLA Sites: Q & A, OSWER Directive 92OO.4-
3 lP) and to protect populations of ecological receptors 
based on a dose limit of 0.1 rad/day for terrestrial 
wildlife populations (DOE STD 1153-2002, A Graded 
Approach for Evaluating Radiation Doses to Aquatic 
and Terrestrial Biota). A dose rate limit of 
15 mrem/yr generally achieves the U.S. Environmental 
Protection Agency (EPA) excess lifetime cancer risk 
threshold, which ranges from 1x 10-6 to 1 x 10-4. 

• RAO 3 - Prevent migration of contaminants through 
the soil column to groundwater, or reduce soil 
concentrations below WAC 173-340-747, "Deriving 
Soil Concentrations for Ground Water Protection," 
groundwater protection criteria so that no further 
degradation of the groundwater results from 
contaminant leaching from 200-UW-1 OU waste sites 
soils or debris oeeul'!!. 

• RAO 4 - Minimize the disruption of cultural resources 
and wildlife habitat and prevent adverse impacts to 
cultural resources and threatened or endangered 
species -1. - A •· " 
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DOCUMENT TITLE: Focused Fe asibility Study for the 200-UW-1 Ope rable Uni t, DOE/RL-2003-23, D ra ft  C Re2ulatory Review. 
Reviewer: Ecoloev 

Index 
88. 

- -- -
89. 

90. 

91. 

92. 

-
93 . 

Refe rence 
Section 3 .4, 
Page 3-7, 
RA0 2 

. -----
Seclion 3.4, 
Pagc 3-7, 
RA0 3 

Section 3 .4, 
Page 3-7, 
3'" to last bullet 
on page 

Section 3.4, 
Page 3-7, 
21111 to last bullet 
on page 

Section 3 .4, 
Page 3-7, 
last bullet on 
page 

Section 3.4, 
Page 3-7, Linc 
28 through Page 
3-8, Lines 22 

IDate : 31 Jan 05 I Co mpany: Washinl!ton St ate De pt o f  Ecolo2v 
Comment Comment Re sol ution 
Add t ext to RAO 2 to m ake this cons ist ent with Eco lo gy's Comment Accepte d with Modi fic ati on. RAOs w ill b e  
v ersion of  RAO 2 in th e Proposed Plan :  RAO 2 - For th e next up dated to be con sist ent with the PP comm ent resolutions held 
150 years provide condit ions suit able for future . .. with Ecology dur ing the w eek of January 24 , 2005. 
At the end of this RAO descript ion , add the following : Dur ing 
th e post -institutional co ntrol perio d (> 1 5 0  years) provide 
conditions su itabl e for a r es ident ial land us e an d  cont inue to 
p rot ect ec olo gical rec epto rs . 
Mo di fy RAO 3 as follows :  Prev ent migration of Comment Accepted with Modi fic ation. R A Os will be  
con tamin ants ... so th at no further degradation o f  the updat ed to be  consist ent with the PP co mm ent r esolutions h eld 
groun dw at er ooeUffi results from cont aminant leaching from with Ecology dur ing the w eek of January 24 , 2005. 
satls ef debris 200 -UW-l OU was te si tes .  Soil concen tr ations 
for I!rot ection o f  ground water  ar e determined us ing ground  
w ater cl eanut1 lev els  est abli shed in WAC 173-340-720 for 
oo table ground water .  
Modify this bullet to th e follow ing to b e  cons ist ent w ith the Co mment Accepted with Modi fication. RAOs and supporting 
propos ed plan : "Total h uman health carcinogenic r isks do text w ill b e  up dated to be  co nsist ent w ith the PP comment 
not exc eed lx 1 0-5." resolutions held with Ecolog y during the week of Janu ar y 24, 
Not e th at r isks for th e ground water p athway are not 200 5 .  
c alcul ated on th e bas is of  industrial land  us e. 
Modi fy this bull et to th e following to be  consistent with the Comment Accepted with Modi ficati on. RAOs and suppo rting 
p ropos ed plan : "Human health noncarc inogenic hazar d indices t ext w ill be  up dat ed to be  consist ent w ith the PP comm ent 
do not exceed 1." r esolut ions h eld with Ecology du ring the w eek of Janu ary 24, 

200 5 .  
Mo dify this bull et to th e follow ing to be  consistent with th e Co mment Accepted with Modi ficati on . RAOs and sup porting 
propos ed plan : "Soil conc entrations of  COCs do not exc eed text w ill be  updated to b e  consist e nt w ith the PP comm ent 
appl ic ab le thr eshol ds for protect ion of ecological rec eptors ." r esol utions h eld  w ith Eco logy during the w eek of Janu ary 24 , 

2005. 
This t ext must be up dat ed so that the criteria us ed to fulfil l Comment Accepted . RAOs an d  supporting text will be 
RAOs is exactly the same as docum ented in the PP. up dat e d  to b e  consist ent w ith the PP co mment reso lutio ns h eld  

with Ecolo gy during the w eek o f  January 24, 2005. 
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DOCUMENT TITLE: Focused Feasibility Study for the 200-UW-1 Operable Unit, DOE/RL-2003-23, Draft C Re2ulatory Review. 
Reviewer: Ecoloev 

Index Reference 
94. Section 3.4, 

Page 3-8, 
Lines 21 -22 

95. Section 3.4, 
Page 3-8, 
Lines 21 and 22 

96. Section 3 .5 . 1  
and 3.5.2 
Page 3-9 
through 
3-1 3, !?!Oba) 

97. Section 3.5, 
Page 3-9, 
Lines 3 through 
1 3  

!Date: 31 Jan 05 !Company: Washin2ton State Dept of Ecoloev 
Comment 
Modify this bullet to the following to be consistent with the 
proposed plan: The flux of contaminants into groundwater is 
reduced or eliminated. based on a continual decrease in the 
differences between the concentration of contaminants in up 
gradient and down gradient wells. Also, add an additional 
bullet for this RAO: The flux of contaminants into ground 
water does not result in exceedence ofMCLs at the point of 
compliance. 
Modify this bullet to the following to be consistent with the 
proposed plan: Cultural and ecological reviews. . . .  ( e.g., bird 
nesting grounds) an<l aimroRriate mitigative measures are 
imnlemented. 
WAC 1 73-340-745(6) specifies that the hazard index, rather 
than hazard quotient, should not exceed 1 .  Change hazard 
quotient to hazard index throughout this section. 
Modify text to read: " . . .  below a hazard index (HI) of l for 
noncarcinogens. Documentation of Aactual soil contaminant 
concentrations achieving these cleanup objectives would be 
presented in a cleanup verification package for the faeiaty 
200-UW-l OU. The cleanup verification package would 
demeastfate hew and \¥ae£e �eei:fie efitefia have beea 
applied Effie how tl!.e Femedy preteets reeepteFs fi:em the COCs 
ieeHtified fer the •Naste sites describe the remediation 
activities completed. identifv any sigQificant contamination 
remaining2 summarize the samRling and data anal�is 
approach. and demonstrate attainment of cleanup levels." 

"In addition, PRGs have also been developed for the COPCs 
screeRed eat thfeagh the Fisk assessmeftt preeess. The 
purpose of this process is to identify those constituents that 
may pose an unacceptable risk. This screening process 

Comment Resolution 
Comment Accepted with Modification. RAOs and supporting 
text will be updated to be consistent with the PP comment 
resolutions held with Ecology during the week of January 24, 
2005. 

Comment Accepted with Modification. RAOs and supporting 
text will be updated to be consistent with the PP comment 
resolutions held with Ecology during the week of January 24, 
2005. 
Comment Accepted. 

Comment Accepted. 
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DOCUMENT TITLE: Focused Feasibility Study for the 200-UW-1 Operable Unit, DOE/RL-2003-23, Draft C Regulatory Review. 
Reviewer: Ecolot?Y 

Index 

98. 

-- ·-
99. 
.. . .. . . .  

100. 

101 .  

102. 

Reference 

Section 3.5. 1 . 1 ,  
Page 3-10, 
Lines 2 through 
4 

- · - - .. . 
Section 3.5.1 .2, 
Page 3-l 0, Line 
25 
Section 3.5.3. 1 ,  
Page 3-1 3 

Section 3.5.3, 
Page 3-13, Line 
I S  
Section 3.5.3. 1 ,  
Page 3-1 3, 
Unes 21 through 
23 

!Date: 31 Jan 05 I Company: Washington State Dept of Ecolol!V 
Comment Comment Resolution 
compared the observ ed constituent concentra t ions of the 
follow ing:" 
Delete the sen tence that begins on line 2 and ends on line 4. Comment Accepted with Modification. The referenced text 
"There fore, the PRGs for individual nonradioactive will be delete d from Section 3.5. 1.1. In addition , text w ill be 
con taminants in solid waste and par t iculate re flect the value inco rporate d in Section 3.5 intro duction descri b ing this process 
that is greatest among ri sk-based standards, area background of comparison against background and PQLs (or RDLs). Th is 
values, or PQLs." comp arision of the PR Gs aga inst background and the PQLs is 

consistent wi th the r equiremen ts stated in WAC 173 -340-
. . . . . .  700(6)(d) to de termine the overall PRG. 

Rev ise te xt to rea d: " ... presence or absence of pr otected . . .  •• Comment Accepted. 

Ecology prev iously made the following comment abou t th is Comment Accepted with Modification. This discussion and 
sect ion : "Prov ide a discu ssion of all possible nonra diolog ical re ference to Appendix  C is provided in Section 3.2 -
COCs for the se sites using the COCs given in the Ap pendix C Contam inant s  of Po t ential Conce rn. 
table s. C ite here the sec tion in this document t ha t  describes 
elimination ofCOC s." 
The respon se to th is co mment was: "Co mment Accepted. The 
te xt will be rev ised to  ci te Section C3 .2 as the text which 
de scribes the sel ection o f  chemical s of potential concern 
(COPC) pr ocess." 
The c hange was not ma de. Cite in th is sect ion the sec tion in 
this document tha t descr ibe s el imination of COC s. 
Revise text to r ead: " ... cau se groundwater concentrat ions to Comment Accepted. 
exceed . . .  ,. 

Revise text to read: Comment Accepted with Modification. Included reference to 
"The PR Gs for nonradio nucl ides in the vado se zone tha t ar e WAC 173-340-747. The o ther e xamples are deleted as they are 
protec t ive of groundwater are developed from po tential incorporated through the WAC c itation. 
ARARs ( e.g., MTCA r isk-based standards, MC Ls as defined  
in 40  CFR 14 1, "National Pr imary Drinking Wat er 
Regulat ion s") and published risk-based standards, whichever 
is most stringent . Co nsistent with this .... " 
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DOCUMENT TITLE: Focused Feasibility Study for the 200-UW-1 Operable Unit, DOE/RL-2003-23, Draft C Reeulatory Review. 
Reviewer: Ecolo2v !Date: 31 Jan OS l Company: Washine:ton State Dept of EcoloeY 

Index Reference Comment Comment Resolution 
103. Figure 3-1 ,  Enlarge Figure 3-1 so that it is legible, or modify the figure to Comment Noted. This figure will be deleted. Text will be 

Page J-18 show the core zone specifically. modified accordingly to indicate the core zone is based on 
DOFJEIS-0222-F. Discussions are ongoing regarding the 
specific definition. 

1 04. Table 3-1,  Is an RDL the same as the PQL? Ifso, use PQL instead; if Comment Accepted. A footnote will be added regarding RDL Page 3-19 
not, add a footnote explaining why the RDL is being used to and PQL. 
set the PRG. 

105. Table 3-1 ,  Nitrate and nitrite should not be listed as COPCs. They are Comment Noted. The risk evaluations conducted in Appendix 
Page 3-1 9  COCs. Remove them from the list of  CO PCs. C and D do not indicate that nitrate and nitrite are COCs. As 

such they remain on the COPC list. 
106. T:ible 3 - ! ,  Add lributyl phosphate to the COPC list. Comment Accepted. Table 3-1 will be revised to include the 

Page 3-1 9  direct contact and growidwater protection PRGs for tributyl 
phosphate. Terrestrial wildlife PRGs remain unavailable. 

107. Table 3- 1 ,  Check the acenaphthene concentration for protection of Comment Accepted. The original entry (97.9) was in error as 
Page 3-1 9 groundwater. The previous value was 97.9 mg/kg; the new it represents acenaphthylene rather than acenaphthene. The 

value is 121  mg/kg. Revise to the old value or explain the correct value for acenaphthene is 121 . 
change. 

108. Table 3-1 ,  Several contaminants are indicated to have "unlimited" direct Comment Accepted. Values will be updated to include 
Page 3-1 9 

contact values. This occurs when the direct contact value concentrations greater than pure material. 
exceeds IE06 mg/kg. However, the state does list direct 
contact values for these contaminants, and they should be 
listed in the table. They can be footnoted to indicate that the 
state's direct contact values exceed concentrations for pure 
product. Change the values as indicated (all in mg/kg): 
Chromium (list this as Chromium (Ill)): 5.2E06 
Strontium: 2.IE06 
Titanium: leave as unlimited - the state does not have a limit 
for Ti 
Zinc: l .0SE06 
Acetone: 3.SE0S ( explain use of any higher values) 
Benzoic acid: l .4E07 
2-Butanone: 2. 1E06 
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Reviewer: Ecoloev !Date: 31 Jan 05 I Company: Washineton State Dept of Ecology 

Index Reference Comment Comment Resolution 
109. Table 3-1 ,  Change the overall PRG for chloromethane from 0. 165 mg/kg Comment Accepted Page 3-1 9 

to 0.0165 mg/kg to be consistent with the groundwater 
protection value. There appears to be a typo in the table. 

1 10. Section 5 .2. The text addresses the regulatory requirements in WAC 173- Comment Accepted with modification. Text has been Pagc S-6, 
lines 2 through 303-610(2)(a), but does not address the performance standards included to identify the closure standards for a landfill per WAC 
24 contained within WAC l 73-303-610{2)(b). Add 173-303-665(6), which is what WAC 173-303-610(2)(b) points 

text/information addressing compliance with these regulatory to for clarity and consistency. 
reQuirements . .. 

1 1 1 . Section 5.2, The text addresses the regulatory requirements in WAC 173- Comment Noted. The RCRA corrective action performance Page 5-6, Linc 
24 lhroough 303-646(2)(a) and (b), but does not address the regulatory standards are consistent with the CERCLA criteria. Corrective 
Pagc 5 -7, Linc 3 requirements contained within WAC 173-303-646(2)(c) and action information on design, implementation, and monitoring 

(d). Add text/information addressing compliance with these of the selected remedy for the TSD unit will be included in the 
regulatory requirements. CERLCA post-decision documentation. Compliance schedules 

for corrective action will be integrated with the remedial action 
schedules required by the CERCLA post-decision 
documentation. The CERCLA remedial action process fulfills 
the state remedial investigation and feasibility study 
requirements in MTCA. The CERCLA criteria include an 
evaluation of overall protectiveness that fulfills the RCRA 
corrective action performance standard for protecting human 
health and the environment. Other CERCLA criteria, such as 
compliance with ARARs; reduction of toxicity, mobility, and 
volume; and long-term and short-term implementability, also 
suooort this evaluation. No changes to the FFS text. 

1 12. Section 5.2. 1 ,  Add text explaining how the 216-U-12 TSD complies with Comment Noted. The TSO has not been incorporated into the Page S-7, 
Lines 6 through each of these Hanford Facility RCRA Permit conditions. Hanford Facility Permit at this time. Consequently, the closure 
36 plan would identify which Permit Conditions were applicable. 

The closure requirements have been identified in Table 1-2, 
Chapter l of this FFS. Additionally, the identification of 
specific permit conditions in the FFS are questioned. A new 
RCRA Permit is being drafted by Ecology, and may not look 
like the existing Hanford Permit. 
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Reviewer: Ecolo�v IDate: 31 Jan 05 IComoany: Washine:ton State Dept of Ecolo� 

Index Reference Comment Comment Resolution 
1 13. Section 5.2.2, Modify text to read: " . . . . . with the landfill closure Comment Accepted. 

Page 5-8, 
Lines 7 through requirements of WAC l 73-303-665(6)(a)(ii), "Dangerous 
I I  Waste Regulations," "Closure and Post-Closure," "Landfills," 

"Closure and Post-Closure Care." 
The proposed strategy is to close the 2 16-U-12 Crib as a 
landfill and to construct a final cover as discussed in Sections 
4.2.� and 5.3.4. The proposed final cover is an engineered 
barrier. The engineered barrier will be designed in 
comQliance with WAC l 73-303-665(6}(a) to control the 
amount of water infiltrating into contaminated . . . .  " 

1 14. Section 5.2.3, Revise the regulatory citation to: WAC 1 73-3O3-665(6)(a). Comment Accepted. 
Page 5-8, Linc 
26 

1 1 5. Section 5.2.5, Revise the regulatory citation to: WAC 173-3O3-665(6)(a) Comment Accepted. 
Page 5-9, Line 
1 9  

1 16. Scc1ion 5.2.5, Revise the regulatory citation to: WAC 173-3O3-610(2)(a) Comment Accepted. 
Page 5-9. Line 
20 

1 17. Section 5.2 .5, Revise the regulatory citation to: WAC 173-3O3-61O(2)(a) Comment Accepted. 
Page S-9, Linc 
35 

1 1 8. Section 5.2.6, Add a table listing the basic sections of a post closure plan, Comment Noted. Post closure activities will be addressed in 
Page 5-10 and a short description of what the content of each section the O&M Plan, as identified in Table 1 -2, for groundwater. 

should be. 
1 19. Section 5.2.7, Add a new Section 5 .2.7 addressing submittal of a verification Comment Noted. This section is specific to the 216-U-l 2 

Page S• IO  
SAP. which has the preferred remedy of a barrier. The upcoming 

verification SAP is specific to the RID alternative. 
120. Section 7. 1 ,  Revise text to read: " . . .  CERCLA nine criteria; then . . . . " Comment Accepted with Modification. The FFS, although 

Page 7-1, Linc discusses the CERCLA nine criteria, only addresses the seven 1 7  

(threshold and balancing criteria). The modifying criteria (state 
and community acceptance) are addressed through the PP and 
public review. This is discussed in Section 5. 1 of the FFS. 
Clarifications will be included in Section 7 as well. 
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DOCUMENT TITLE: Focused Feasibility Study for the 200-UW-1 Operable Unit, DOE/RL-2003-23, Draft C Re2ulatory Review. 
Reviewer: Ecoloev 

Index Reference 
1 2 1 .  Section 7 . 1 .5, 

Page 7-3, 
Lines 27 and 28 

1 22. Section 7. 1 .3, 
Page 7-4, 
Lines 2 1  and 22 

1 23. Section 7 .2, 
Page 7-4, 
Lines 3 1  tbrough 
33 

1 24. Section 7 i, · · · · 
Page 7-5, Line 2 

---
Section ·1.f1 ·• 125. 
Page 7-5. 
Lines 12 through 
14 

126. Section 7.3.2, 
Page 7-5, Line 
19  

1 27. Section 7 .3.2, 
Page 7-5, 
Lines 27 through 
29 

1 28. Section 7.3.2, 
Page 7-5, 
1.incs 30 through 
37 

!Date: 31 Jan 05 I Company: Washimrton State Dept of Ecoloev 
Comment 
Solid Waste Sites 200-W-56 and 200-W-57 have been 
reclassified and removed from the CERCLA process. Add 
text explaining this change. 
Delete the sentence on lines 21 and 22: "Because it will be 
under the 221 -U Facility engineered barrier, confirmatory 
sampling is not necessary." 
Modify text to: " . . .  closure process with the CERCLA 
process. In accordance with the Implementation Plan, the 
elemeats efRCRA requirements for the TSD unit closure are 
to be addressed in the CERCLA operable unit FeIHedial 
ift:r;estigatio8/feasihility stllEly documentation. These elements 
are summarized in Section 1.4 and Table 1 -2 of . . .  " 
Revise text to: 
be . . .  " . . .  

"These monitoring activities requirements will 

Revise text to: " . . .  prepared to incorporate the pr-eposed 
actions closure plan into WA 7890007967, Hanford Facility 
RCRA Permit, (i.e., the addition of a chapter in Part V and an 
attachment) for the TSD unit. and te doeumeat that All the 
waste sites in the 200-UW-1 OU will be remediated in 
accordance with the record of decision . . .. " 
Revise text to: " . . .  Implementation Plan (DOE/RL-98-28) 
defines describes this strategy which serves as a means to 
streamline remedial . . .. " 
Delete the sentence starting on line 27 and ending on line 29: 
"This table builds off the decision logic presented in Chapter 2 
and provides a basis for initiating the data quality objectives 
evaluation." 
Rewrite this paragraph to reflect the pre-ROD DQO and SAP, 
which will be completed by the time the ROD is out for public 
comment, and the post-ROD DQO and SAP, which will be 
conducted after the ROD. Add foot notes to Table 7-7 
indicating pre-ROD and post-ROD sampling. 

Comment Resolution 
Comment Accepted. 

Comment Accepted. Please note however that this is 
Section 7. 1 .5 

Comment Accepted. 

Comment Accepted. 

Comment Accepted. 

Comment Accepted. 

Comment Accepted. 

Comment Accepted with Modification. Text will be updated 
to include a discussion of the current SAP addressing both pre-
and post- ROD sampling as well as a reference to future SAP(s). 
Table will be footnoted to indicate anticipated pre- or post-ROD 
for the cate�ory of samples (e.g., confirmatory sampling}. 
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Index Reference Comment Comment Resolution 
129. Section 7.3.2, This text presents "operation and maintenance sampling"; Comment Accepted. Operations and maintenance will be Page 7-6, Line l 

however, Table 7-7 does not have a column reflecting this incorporated into Table 7-7. 
I type of sampling. Add a column and the appropriate "X's." 

1 30. Section 7 .4, Remove all of Section 7 .4 from the FFS and replace with the Comment Accepted. Page 7-6 though 
7-8 comparable text from the PP (as revised per discussions with 

Ecology). 
1 3 1 .  Table 7-1 ,  Add footnote (f) indicating that 241-U-361 Settling Tank Comment Accepted with Modification. Table will be updated 

remedy is based on the assumption that sludge and liquids consistent with the PP. 
have been removed (same change already made to PP). 

1 32. Table 7-5 The first shaded row has a footnote ( d) after UPR-200-W-1 18 ;  Comment Accepted. 
the footnote should be "e" 

133. Table 7-5, Solid Waste Sites 200-W-56 and 200-W-57 have been Comment Accepted. 
reclassified and removed from the CERCLA process. Modify 
the table to reflect this change. 

1 34. Table 7-6 Solid Waste Site 200-W-56 has been reclassified and removed Comment Accepted. 
from the CERCLA process. Modify the table to reflect this 
change 

135. Table 7-7 Replace Table 7-7 with the revised (attached) Table 7-7. Comment Accepted with Modification. Title will be changed 
as some sampling is being conducted pre-ROD. Also, the No 
Action sites will reference the verification sampling consistent 
with the current SAP. 

1 36. Appendix 8, The sentence that begins on line 9 and ends on line 1 2  is not Comment Accepted. Sentence modified to read: 
Section BIO, 
Page B•l ,  clear. "The Comprehensive Environmental Response, ''The Comprehensive Environmental Response, Compensation, 
Lines 9 throu&h Compensation, and Liability Act of 1980 (CERCLA) provides and Liability Act of 1980 (CERCLA) provides for the 
1 2  for the identification of to-be-considered (TBC) identification of to-be-considered (TBC) nonpromulgated 

nonpromulgated advisories, criteria, guidance, or proposed advisories, criteria, guidance, or proposed standards that may be 
standards that may be consulted to interpret ARAR consulted to interpret AR.AR te be determined remediation 
to-be-determined remediation goals when ARARs do not exist goals when ARARs do not exist or are insufficient." 
or are insufficient." Revise text to clarify intent. 

1 37. Appendix 8, Change the word ''units" to ''unit." Comment Accepted. 
Section B 1 .0, 
Page B-2, Line 
1 5  
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Index Reference Comment Comment Resolution 
138. Appendix 8• At the end of this s ect ion ad d a s tatement tha t  no waivers are Comment Accepted. 

Section B 1.1, 

1 39. 

140 .  

141. 

142. 

143. 

Page e-3 being r eques ted for the 2 00-UW-1 OU. 
Appendix B, Revise text to : " . . .  s tand ards for nonr adioactive aHEl 
Section 81 .2, 
Page B-3, Linc 
17 

radioaetiv:e contamin ants at waste sites. T he se vera l 
Federa l. . .  " 

Comment Noted. Language is consis tent with the language 
that ha s been identi fied in o ther documen tation . 

Appendix 8, 
Section B 1 .2, 
Pa11:e B-3 

A dd text  addressin g the ARARs for radioactive contaminants. Comment Noted. See above 

Appendix s; · ·  ' Revise texttouse the-acr onym FFs: ·· Scction Bl.2, 
Page B-3, 

. . .  ---+-------------------------! 
Comment Accepted. 

Lines 22 and 23 
Aprcndix B, 
Section B 1.2, 
Page B-3, 
Linc 26 and 27 

Appcndix C, 
General 

Revise text to : " . .. st and ards for w aste left in p lace), and 
Atomic Energy Act of 19 54 regu lations ( for per formance 
s tand ards for ra dioactive waste si tes ), and Fede &Rd state 
regulatioas related t;o air emissions." Air emissions are 
alr ead y addressed on line s 17 throu clt 21. 
The RLS data wer e not included  in the risk assessmen t. In 
mos t cases this is probably appropr iate . Howe ver. at  the 2 16-
U-12 Crib (p . 2-29), the RLS data provide the only data to 
eva luate contaminati on direc tly through the crib, as the re are 
no soi l samp les at this borehole. T he RLS data indicate very 
high concen trations of Cs -137, which were not e va luated in 
the risk assess men t becau se there were no soi l samples. T he 
ris k  assessment shou ld a ddress c ases where there are no soi l  
sa mp les bu t the RLS data indicate high con taminant 
conc entra tions. In addition , the in truder scenario res ults for 
216-U-l 2 are pr obab ly gross ly underes timated because the 
contaminant data c omes from a boreho le adjacen t to the site. 
The RLS data from the borehole going through the w aste site 
wou ld provi de a more realis tic es timate of in truder do ses. 
Te xt needs to be modified to cla rify this and discuss how DOE 
has ad dressed i t. 

Comment Accepted. 

Comment Noted. RLS (radionuclide lo gging system) data are 
not of su fficient quality to inc lude in the r isk a sses smen t 
because it is considered screen ing data ;  as such i t  is no t 
inc lude d. This approach is consisten t wi th the EP A Risk 
Assess men t Guidance for Superfund (R AGS)  Part A, as we ll as 
the app lication at the Han ford Si te. T hese data are discussed in 
Section 2 as they are per tinent to the w aste si te .  
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Index Reference Comment Comment Resolution 
144. Appendix c, Human Health Risk Assessment results for radionuclides are Comment Noted. Section C3.5 describes the applicable dose 

General 
compared to both a 1 5  mrem/yr radiation dose limit and a 1 E- and risk thresholds that were applied to results of the risk 
5 risk limit. The 1 S mrern/yr limit is specified as an RAO and assessment. For radiological results, the risk assessment 
PRG (p. 3-7 and 3-11 ), while the 1 E-5 limit is not. Clarify the provided both dose and risk results for decision making 
purpose of comparing HHRA results to a standard that is not puIJJoses. RAOs and PRGs for radionuclides were developed 
an RAO or PRG. In addition, 15 mrem/yr and lE-5 risk are based upon the 15 mrem/yr dose standard. 
not equivalent. Using the LNT dose response model, l E-5 
risk is approximately equal to 0. 7 mrem/yr. Thus, the lilIRA 
is in essence comparing the radionuclide results to two 
different dose standards. Clarify which of these standards is 
b�i�g used for decision making. 

1 45. Appendix c. To evaluate protection of groundwater, RESRAD was used to Comment Noted. To the best of our knowledge, the use of the 
General 

obtain drinking water dose estimates, and the results are approach used for evaluating protection of groundwater has not 
compared to a 4 mrem/yr drinking water dose limit for been raised as a concern from Ecology on previous drafts. 
screening purposes. This method for evaluating the protection Additionally, this approach had been agreed upon in the past by 
of groundwater is not appropriate. We have addressed this Ecology and is consistent with the approach used at the Hanford 
issue before, and are not satisfied with the response. Site. 

The RAO and PRG for protection of groundwater (p. 3-8 and 
3- 14) are based on achieving the EPA drinking water MCLs. 
Yet the risk assessment in the FFS for protection of 
groundwater is based on comparing the drinking water dose 
calculated with RESRAD (reported as Effective Dose) with a 
target Effective Dose level of 4 mrem/yr. This is not 
appropriate because the Effective Dose results from RESRAD 
are not comparable to EPA drinking water MCLs or to the 
EPA criterion of 4 mrem/yr Equivalent Dose (organ dose). It 
is more appropriate to compare the maximum groundwater 
concentrations calculated by RESRAD with the EPA MCLs. 
Change the risk assessment for protection of groundwater to 
compare the maximum groundwater concentrations calculated 
by RESRAD to EPA drinking water MCLs. This is easy to 

A tiered approach was used to evaluate protection of 
groundwater , the first tier uses the RESRAD as a screening 
model and the second tier uses STOMP. The RESRAD model , 
is considered a conservative means to identify radiological 
contaminants that could potentially impact groundwater as it 
calculates the "cumulative" effective dose which is then 
compared to 4 mrem/yr. RESRAD sums the effective dose of � 
all contaminants, rather than comparing individual groundwater ' 
concentrations to a dose limit of 4 mrem/yr. Those contaminants 
identified by RESRAD as potentially impacting groundwater 
are then carried forward into the STOMP model. 

Because the RESRAD model is only considered adequate for 
screening, the recommended approach would still require 
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Index Reference Comment Comment Resolution 
accomplish, as RES RAD aut oma tically calculates ana lysis by a more sophis t icated model. As su e� the ris k 
groundwa ter concentrations. assessment will no t be re vised to incorpora te the des cribed 

approach. 
Furthermore , comparing the drinking water dose calcula ted by 
RES RAD to 
4 mrem/yr is no t an adequate screening method to tes t for 
exceedance of the EPA MCLs. As an example ,  for Sr -90, a 
drinking water dos e  of 4 mrem/yr correspond s to a 
groundwater concen t ra tion of36 p Ci/L, wh ich is several t imes 
greater than the 8 pCi/L MCL. Therefo re, Sr -90 m igh t pass 
t he "screen ing", and no t be further evalua ted , bu t no t meet the 
RAO 

. ·--···· 
Appendix C, Comment Noted. Th e purpose of the r isk ass essment is to 1 46 .  Appendix C eval uat es bot h hwnan heal th  and ecological risk. 
General 

In clude a di scussion that integrates the results of these two provide the human health and ecolog ical ris ks that will be used 
assessments . Specifically, indica te w hether the e colog ical risk for d ecision-making purposes. lbis appendi x is consider ed 
assessment resulted in any poten t ial remedial a ction plans that independent from that o f  the focused feasibility s tudy and does 
were not already determi ned from the human health risk no t des cribe or comp are to remediation actions or alte rnatives . 
assessment . Se ct ion 2 of t he FFS presents a sum mary of the r is k  assessment ,  

and Tabl e 3-1 provides the PRGs for direct contact , 
gro undwater pro t ection, and terres trial wildl ife receptors and 
indicates the mos t protec t ive PRG and the rationale. 

1 47. Appendix C and Prote ction of groundwater analys is w as  carried out using bo th Comment Accepted with Modification. Section C2.3 
Appendix D, 

RESRAD and STOMP models. In clude a dis cussion of  why currently i ndi ca tes t ha t  RESRAD and the STOMP model are General 
two di fferen t  models were used, and whi ch model 's results used to ev alua te the movemen t of vadose con taminants to 
w ill be us ed for decision making. In some ca ses , the t wo groundwater. Add itional text wil l be included to cl arify the 
models ' resul ts are si gnificantly di fferent , for e xample in in tent and use of each of the respe ct ive models. 
es tima ting the time con taminants rea ch groundwater. Include 
a dis cussion on the differences in t he mo dels that lead to 
d ifferen t res ults . 

1 48. Section C2.4.5, Ecology previously made the following comm en t  abou t this Comment Noted. EP A and E cology do no t reco mmend a 
Page C-15 

section: minimum number of samples to be us ed for the purpos e of 
"It is no t s tatisti cally val id to repla ce a 95 UCL with a cal cula ting the d is tribu tion of a data set . For t he purpose this 
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Index Reference Comment Comment Resolution 
maximum value detected for a COC. If the 95 UCL exceeds risk assessment, a minimum of five samples must be collected 
the maximum value detected then there are not enough data from each exposure area before a distribution can be calculated. 
points to obtain an accurate UCL - either collect more data or For sites where less than five samples were collected, the EPC 
use the 95 UCL that you have calculated. This is the was identified as the maximum detected concentration. 
disadvantage of having only a few sample results." 

The approach used to calculate exposure point concentrations is 
consistent with current EPA guidance ( Calculating Upper 
Confidence Limits for Exposure Point Concentrations at 
Hazardous Waste Sites, OSWER 9285 .6-10, December 2002.) 
Section 5.0 of this guidance allows the use of the maximum 
observed concentration. This is because the Land Method can 
produce very high estimates of the UCL and EPA allows the 
maximum observed concentration to be used as the EPC rather 
than the calculated UCL in cases where the UCL exceeds the 
maximum concentration. EPA acknowledges that the maximum 
observed concentration may not be protective when sample 
sizes are very small because the observed maximum may be 
smaller than the population mean. 

Ecology is requiring additional sampling at several of the sites Concurrent with Ecology's review of the FFS, RL was working 
and expects that maximum values will be replaced by 95% with Ecology on the confirmatory SAP. This SAP is currently 
UCLs at all sites. being transmitted to Ecology as Rev. 0 for approval. 

Confirmatory and design sample definition, and requirements, 
and constituents being analyzed are associated with this SAP. 
The evaluation of the confirmatory sampling is defined in the 
RDR/RA WP. It is not our intent to revise the risk assessment 
with these additional sampling results. No changes required for 
FFS. 
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149. Section c3.i. Note that early drafts o f  this docum ent pr eceded Ecology's Comment Noted. No action required for thi s  FFS. 

General 

1 50. 

151. 

Section 
CJ.2.2.2, 
Page C-18  

Seclion 
CJ.2.2.2. 
Page C-20 

r equir em ent tha t  CO PC s be sel ect ed on th e ba si s  of anal ytical 
m e thods. As a re sul t of this timing cons equ e nc e ,  Ecolog y is 
not requiring this approach for thi s OU, but will exp ec t it for 
other OUs wi thin the 200 Areas. Several of th e following 
comments pertain to sel ection of COCs from the COPC list 
used for thi s FFS. The s e  ch ang es  ar e requir ed for thi s  FFS. 
Simil ar r equir em en ts wil l  app ly to FS docum e nts pr epar ed for 
oth er OUs in th e 200 Areas. 
Do not u se frequency of detection as a ba sis  for el iminating 
COC s unless th e data s e t  contains grea ter than 20 
ob servations. 

Comment Noted. Sec tion C3.2.2.2 indicat es  tha t  COPCs w ere 
not elimi nated unl e ss the data set  contained greater than 
20 ob servations. It r ead s as  such "Consti tu ents d e tected in 
shallow-zone or d e ep -zone soil sampl e s  at a frequ ency of 
5 p erce nt or mor e w er e  carried to th e nex t step of th e scr e en ing 

1proc e ss. 
Ecolog y previously made th e following co mm e nt abou t the Comment Accepted. Th e pu rpose of th is scr e eni ng cr iterion is 
u se of 1 Ox th e soil CUL wh en eliminating COCs: to identify those consti tu ents tha t are frequ e ntl y d e tec ted and to 
"Th e contaminants elimi nated for 216-U-1 and U-2 cribs el iminate those consti tu ents that are infrequ e ntly d e tec ted and 
should b e  r e -e valuated after referring to WAC 173-340 -740 ar e not pr e sent at high conc e ntra tions ( EPA  1989). The 
(7 )( e ). Instead of using a criterion of 1 Ox the soil CUL, use 2x maximum concentrations of all con sti tu ents eliminated from the 
th e soil CUL. This alone  will not giv e grounds for U- 1 and U-2 Crib s w er e  b elow th eir resp ec tive groundwater 
elimi na tion. You al so need to consid er th e 95 UCL and p rotection CUL and thu s  do not exc e ed 2x th e soil CUL. 
wh eth e r  or not 10% of sampl es exc eed th e soil CUL. Aft er re-
e xamining th e COCs add those that could n't b e  elimi nated to As  reque sted by Ecolog y, the 3 -part te st ( i. e ., WAC 1 73 -340-
risk as se ssments and reconsid er r em edial ac tion  a lte rnatives." 740 (7)( e )) wa s conducted on th e requ e sted anal yte s  and 
Ecolog y also r e qu e sted that the data b e  analyzed using th e pr es ented in App endix C. Per this evaluation, additional 
cri teria from th e 3 -part rule (WAC 173 -340-740 (d ) and ( e )). constitu ents w er e  c arried fo rward into th e fate and transport 

In accordanc e with the above comm ents, cha ng e thi s sec tion 
to th e following : 
"Constituents d e tected i n  sh allow-zone or d e ep -zone soil 
sa mpl e s  at a frequ ency of S perc e nt or mor e for data sets with 

mod eling. 

To obtain 5% frequ enc y, a sampl e set mu st contain at  l east 
20 samples. Al tho ugh th e sugg e sted text i s  redundant, th e 
r eQue sted clarifica tions will b e  includ ed r e gardi ng 
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1------- -. . ·----. -----�-- -
1 52. Section 

C3.2.2.5, 
Page C-22, 
Lines 10-1 1 

153.  Section 
C3 .2.2.5, 
Page C-22, 
Lines 1 2  through 
1 9  

1 54. Page C-24 

1 55. Pagc C-24 

!Date: 31 Jan 05 I Company: Washin2ton State Dept of Ecoloev 
Comment 
greater than 20 observations were carried to the next step of 
the screening process. Fr�uency of detection was not used as 
a criterion for data sets with less than 20 observations. In 
addition, constituents detected at a frequency ofless than 5 
percent, but with maximum concentrations greater than �i 
times the soil CUL were retained as COPCs COCs." 
This is actually rather nonconservative as it allows for some 
detected contaminants to be eliminated from the COC list. 
EPA's risk assessment guidance (EPA/540/1-89/002) 
indicates that such a process is optional and that it is generally 
not appropriate to exclude any contaminants for which 
ARARs have been established. This option may not be 
available for other OUs in the 200 areas. 
Since Draft A of this document, Ecology has obtained tributyl 
phosphate toxicity information; soil CULs are now available 
for IBP. Eliminate IBP from the list in this section and 
include it on the COPC list. 
Eliminate the new text at the end of the paragraph, •'Toxicity 
values were generally . . .  into the RA;" 
Note that some P AHs have toxicity values and benzo-a-pyrene 
is used as a basis for assessing P AHs. Also, TI Cs may have 
toxicity values; TICs are defined on the basis of analytical 
constraints, not toxicity constraints. 
Reference is made to Table C-26. However, Table C-26 and 
C-67 appear to be the same table, yet have different 
information. Clarify which of these tables is correct. 
Include a discussion of the groundwater protection scenario; 
specifically, define the spatial extent of the contaminated zone 
that is assumed for the RESRAD calculations. In other words, 
define the range of depths that the deep zone exposure point 
concentrations are assumed to reside. 

Comment Resolution 
"20 observations." In addition, the requested change from 
10 times to 2 times is incorporated. However, these constituents 
remain as COPCs as they have yet been carried forward into the 
risk assessment. 

Comment Accepted. TBP will be eliminated from the 
referenced text. Note that this constituent is now listed as a 
COPC in the Section 3 PRG tables. 

Comment Noted. Text is considered appropriate as it refers to 
general classes of compounds. 

Comment Accepted. Table C-26 is the version presented in 
Draft A, Table C-67 reflects the revisions made. Tables will be 
corrected accordin_gly. 
Comment Noted. The number of unsaturated strata (and 
associated properties) for each process waste site group is 
provided in Table C-67. These depths define the range of 
depths that the deep zone radiological EPCs reside. 
Additionally, depth is not an input parameter for the three-phase 
groundwater protection model. 
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1 56. Section Ecology previously made the following comment about this Comment Noted. As shown in Table C-67 the recommended 

C3.2.2.2. Page . h d 

1 57. 

c-24, section: c anges were ma e. 
Line J5, and "The text states that the Industrial Land-Use Scenario assumes 
Table C-25, 
Page C-T53 an individual will be exposed to contaminants over a period of 

Section C3.3.3, 
Page C-25, 
and Sections 
C3.3.4, CJ.3.5, 
C3.3.6 

30 years. However, 
Table C-26 (page C-T51 )  indicates a value of 20 years was 
used in the RESRAD analysis for the exposure duration. 
Determine which value (20 or 30 years) is correct for the 
exposure duration, and ensure that the RESRAD calculations 
are run with the correct value. This RESRAD input parameter 
is important, as it is used in the calculation of lifetime cancer 
risk. Also, ensure that the text on page C-26 correctly states 
the value used in the RESRAD calculation." 
The end of the response to this comment was "Table C-26 will 
be revised to indicate that a 30 year exposure duration was 
used; all RESRAD runs were performed correctly with an ED 
of30 years." 
Table C-26 is specific to RESRAD input parameters, and still 
lists the exposure duration as 20 years. Change the exposure 
duration in this table to 30 years. 
Ecology previously made the following comment about 
Section C3.3.3: "Since these equations are for non­
radionuclides only, please clarify the headings by changing to 
'Equations for Non-Radionuclide . . .  "' 
The response to this comment was "Comment Accepted. Text 
will be revised to indicate equations apply only to 
nonradiological constituents." 
The revision was not made. Revise the title of this section to 
Equations for Non-Radionuclide Soil Cleanup Levels. 
Also, revise the titles of Sections C3.3 .4, C3.3.5, and C3.3.6 in 
a similar way. 

Comment Accepted. 
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158. Section CJ.3.7, There are several sources for toxicity data in addition to those Comment Accepted with Modification. The text has been 

Page C-28, 
Llnei; 23 through listed. See OSWER Directive 9285.7-53. Toxicity values updated to incorporate reference to the ORNL database. This 
27 should be obtained from IRIS, HEAST-rad (FRG 13), HEAST- database pulls from many sources and provides a cumulative list 

nonrad, EPA Region 9 PRGs, ORNL-RAIS, ATSDR/MRLs, of values. Note, however, that these additional references do 
EPA/PPRTV, and scientific literature. Priority is given to not provide toxicity values for the remaining constituents. 
IRIS; however, when values are not available in IRIS the other Toxicity values are not available for the TICs. 
databases and scientific literature should be used. Add 
ORNL, ATSDR/MRL, EPNPPRTV, and scientific literature 
to the list of sources for toxicity information. 

159. Section Depth is not a suitable criterion to use for elimination of Comment Noted. Analytical detection limits were defined 
C3.4. l .4, 
l'ageC-32, COCs, unless backed by suitable modeling results. Eliminate based on the original agreed upon SAP (e.g., DOE/RL-2000-60) 
Lines IO through the statement: ''This makes it unlikely that the concentration defining the original investigations. As such, the evaluation 
1 3  of 1 ,4-dichlorobenzene detected would affect the groundwater process appropriately screens against the detection limit. 

because the groundwater table is at approximately 250 ft bgs." 
This statement is not needed and is not supported with 
calculations or modeling. 
The best case for elimination of 1 ,4-dichlorobenzene is made 
by considering the detection limit for 1,4-dichlorobenzene, 
which is above the soil CUL. Inform the laboratory that they 
need to pursue analytical methods for 1 ,4-dichlorobenzene 
with lower detection limits. 
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Index 
160. 

. . 
161. 

162. 

-·· . 

Reference 
Section 
C3.4.J.4, 
Pagc C-34, 
Lines I through 
3 

Section C3.5, 
l'age C-34, 
General 

Sections 
C'J.5.1 .3, 
C3.5. l .4, aid 
C3.5.l .5, 
Pagc C-37 
through 
C-40, Native 
American 
scenario 

!Date: 31 Jan OS I Company: Washin2ton State Dept of Ecoloev , 
Comment Comment Resolution 
Similar to 1,4-dichlorobenzene in UPR-200-W-19, depth is Comment Noted. Analytical detection limits were defined 
not a suitable criterion to use for elimination ofCOCs, unless based on the original agreed upon SAP (DOE/RL-2000-60) 
backed by suitable modeling results. Eliminate the statement: defining the original investigations. Although this contaminant 
"Pentachlorophenol in the concentrations detected is unlikely was not modeled in Appendix D, it is not likely to be a 
to affect the groundwater because the groundwater table is at groundwater protection concern due to depth and level of 
approximately 250 ft bgs." This statement is not needed and contaminant concentration. 
is not supported with calculations or modeling. 
The best case for elimination ofpentachlorophenol is made by 
considering the detection limit for pentachlorophenol, which 
is above the soil CUL. Inform the laboratory that they need to 
pursue analytical methods for pentachlorophenol with lower 
detection limits . 
For most of the sites there have been increases in risk levels, Comment Noted. Following the issuance of Draft A, an effort 
and in some cases dose levels, since Draft A of the document. was made to make parameters similar to both RESRAD and 
This is especially true for the Native American scenario, STOMP consistent. The modeling modifications resulted in 
though it does also apply in some cases to the groundwater changes to the risk assessment results 
protection scenario. Explain the cause of these changes. 
Several related specific comments follow. 
The dose levels for the Native American scenario at 216-U- Comment Noted. Following the issuance of Draft A, an effort 
4/U-4A, UPR-200-W-19 and 216-U-l/U-2 have not changed was made to make parameters similar to both RESRAD and 
since Draft A. However, the excess lifetime cancer risk STOMP consistent. The modeling modifications resulted in 
{ELCR) values have increased. Explain. changes to the risk assessment results. 
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Index 
163. 

164. 

165. 

166 . 

Reference 
Section 
CJ.5.1 . .S, 
Page C-40, 
Lines 21 through 
26 

Section 
CJ.S.1 .6, 
Page C-4 1 ,  
Groundwater 
Protection 

Section 3.6.3, 
Page C-43, 2"" 
paragraph of 
section 

Sectiun 03.2, 
Page D-3, 

. -

last pan1graph of 
page 

IDate: 31 Jan OS I Company: Washinl!ton State Dept ofEcoloev 
Comment 
The ELCR value s for 2 16-U-1/U-2 groundwater protection 
scenario have changed so mewhat They are gen erally hi gher, 
though the time s modeled have al so been ch anged so it  is 
d iffic ult to mak e a direc t  comparison. Draft A inc luded ELCR 
va lue s for 4800 and l 0 ,000 years for U-2 38 that were 8E-03 
and 5.4 E- 06 , re spe ctively. No value s have been provided in 
thi s  section in Draft C for time per iods after l 000 yr, though 
p age D-2 line s 35-37 state tha t  fate and tr anspor t mode ls were 
run to e xamine lo w mobil ity contaminants that peak at time s 
beyond 1000 yr. Ex12lain the ch�ges . 
The do se leve ls for this scenario have inc rea sed some what 
since Dra ft A. The y have gone from 1 .8 mrem/y to 9 . 1  
mrem/y (both a t  126 y). Explain the in crea se. 

... . .  ·---··-- -
Eliminate TBP from the list in thi s  section since i t  will be 
added as a COPC. 

Cite reference s in the text for the in filtra tion rates . Also, 
provide the Nove mber to February recharge rates. These are 
n ecessar y for Eco log y to approve the fate and transport 
re sults. 

Comment Resolution 
Comment Noted. Following the i ssuance of Draft A ,  an e ffort 
was made to make parameter s similar to bo th RESR AD and 
STOMP con sistent. The modeling modification s re sulted in 
change s to the risk a sse ssmen t re sults. 

Comment Noted. Fol lowing the i ssu ance of Draft  A ,  an e ffort 
wa s made to make parameter s similar to both RESRAD and 
STOMP consisten t. The mode ling modi fications r esulted in 
changes to the risk a sse ssment re su lts . 
Comment Accepted. TBP will be eliminated  from the 
re ferenced te xt. Note that thi s con stituent  i s  now listed as a 
COP C in the Section 3 PRG  table s. 
Comment Accepted with Modification. Reference s for the 
in filtration rate s  used will be cited in the text (WDOH, 1997, 
Hanford Guidance/or Radiological Cleanup, WDOH/320-0 15, 
Rev. 1, Division of Radiation Protection , Washing ton 
Departmen t o f  Health, Olympia, Washin gton , and RPP-6296 
Modeling Data Package for S-SX Field Investigation Report 
(FIR), Rev. 0 ,  CH2M HILL Hanford Group, In c., Richland , 
Wa shing ton.). The infiltration rate repre sents the long-term 
annual average that encompa sse s  the seasonal fluc tuations in 
precipi tation . No attemp t to partition the recharge on the ba sis 
of sea sonal fluctuations in precipitation wa s made. 

.... "' 
u, 

"' 
CD 
0\ 

0 "' 
t, .... .... .... 
0\ 
0 

� 



. . , 

Pagc 38 of44 14 March 2005 

200-UW-1 OU 

DOCUMENT REVIEW, COMMENT, RESOLUTION LIST 

DO CUMEN T TITLE:  Focused Feasibility Study for the 200-UW-1 Operable Unit, DOE/R L-2003-23, D raft C Ree:ulatory Review. 
Reviewer :  Ecolof!V I Date: 31 Jan 05 I Company: Washineton State Dept of Ecolo ey 

Ind ex Reference Comment Comment Resolution ----
Section D4.0, 167. 
Page D-7, 

Provid e in the text the geologic unit that co rresponds to th e Comment Noted. The pr essur es were  calculated within the 
I• paragraph of pr essure values given in this para graph . model, and do no t co rrespond to a g eolog ic uni t per se. The 
page hydrolo gic p roperties of the differ ent uni ts effect th e 

calculations, bu t no t n ecessarily to th e po int wh ere  th e pr essure 
values could be  said to co rrespond to a g eolo gic unit. Using 
ch ang es in aqu eous pressur e produced th e smoothest con tinuum 
(co mp ared to chang es in mois tu re conten t  or sa tu ra tion ) for 
calculating a di fference  between pr e- and pos t-op eration 
condi tions and assigning con taminan t conc en trations in the 
model .  -

Section D5 0. 168. 
Page D-7-D-9, 

The fate and transport m odelin g resul ts are partial support for Comment Accepted . Th e g eneral comment has been accept ed .  
General th e rem edies for th e sites. For th is r eason , Ecolog y r equires The specific ch anges are addr ess ed in the following comments 

additional information ; ther e are s ever al comments below numbered 169 -1 73. 
asking for modeling r esults between 1000 and 10,000 yr. Th e 
r equests are made becau se th e l ength of time r equired for a 
co ntaminant to reach groundwater is no t a criterion us ed in 
setting cl eanup levels according to WAC 173-340. Howev er ,  
if the con taminants do no t exceed groundwater MCLs during 
the long er simulation p eriods th en exception s can b e  mad e for 
th es e s ites. 

169. Section D5. 1 ,  Desc rib e i n  th e text  th e fate of uranium between 1 000 and Comment Accepted. The fate of uranium betw een 1,000 and 
Page D-8, 
Lines 12 through 10,000 yr. I 0,000 yrs will be includ ed in the tex t. 
15  

170. Section D5.2, Describe in th e text th e  fate of uranium and mercury between Comment Accepted. The fate of uranium and mercury between 
Pagc D-8, 
Lines 28 through 1000 and 1 ,000 and 10,000 yrs will b e  includ ed in the text. 
32 10,000 yr. 

1 71. Section D5.3, Describ e in th e  text th e fate ofTc -99, Sb , and ni trate betw een Co mment Accepted . Th e fate ofTc-99, Sb , and nitrate Page D-9 
1000 and between 1,000 and 10,000 yrs will be includ ed in the text. 
10,000 yr. 

172 .  Section 05.4, Describe  in th e text the fate of ur anium and ars enic between Comment Accepted. The fate of uran ium and ars enic between 
Page D-9 

1000 and 1 ,000 and 10,000 yrs will b e  includ ed in the text. 
10,000 yr , 
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Index Reference Comment Comment Resolution 
Section D5.5, 

·--· ···-- - ·-· --· -- · ··-. 

Comment Accepted. The fate of Tc-99, uranium, arsenic, 1 73. Describe in the text the fate ofTc-99, U, As, nitrate, and 
Page D-9 nitrite between nitrate and nitrite between 1,000 and 10,000 yrs will be included 

1000 and 10,000 yr. in the text. 
1 74. Figures D-2 Plot on the y axis m bgs instead of elevation. Comment Noted. Profile sections were plotted using elevation through D-6. 

General to provide accurate and comparable depths between different 
profile. Plotting by depth below ground surface would be 
arbitrary between locations. No changes in figure are planned. 

-·· - · ··--· · -----
1 75. Figures D-2 The figures have changed significantly since Draft A. Explain Comment Accepted. The figures have changed for three 

through D-6, 
the changes in the modeling since Draft A. primary reasons. First, the input hydrologic parameters were General 

modified to be more specific to the U Plant Area (e.g., updated 
effective porosity from a more regional value to a value more 
appropriate for 200 West) and to ensure consistency with other 
evaluations (e.g., updated lithology in Appendix C and D to be 
consistent with interpreted well logs). Second, modified the 
plume profile based on aqueous pressure rather than aqueous 
saturation. Using the change in aqueous pressure produced 
more characteristic profiles in the vadose zone and 
representative distribution of the contaminants. Finally, the 
contaminant profiles incorporated the full set of data, including 
non-detects and lesser values in addition to maximum 
concentrationsto help define the shape of the depth distributions 
of the contaminants 

176. Figure D-4, Explain in the text why antimony concentrations in the soil are Comment Accepted. There was an error in creating this figure 
Page 0-19 and 
D-20 so high above and in the Cold Creek unit (they appear to be that incorrectly reflected contaminant concentrations. 

greater than 100 mg/kg). Figure D-4 will be updated to accurately depict the sampling 
results. 

177. Appendix D. Labels on the cross sections conflict with the figure captions Comment Accepted. Backfill labels will be revised to read 
Figures D-4, D-

in many cases. Many are labeled .. Back.fill (216-U- 1 and 216- consistent with profile crib labels. 5, and D-<> 
U-2)" (see top centers). Correct the labels. 
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I 

Index Reference Comment ___ Comment Resolution 
1 7 8. Appendix 0, The de scription of th e STOMP mode l and i ts u sage do.es ·not -· C_o_m_m-en_t_N-ot_e_d._Th_e _im-pac_ts_fro_m_th_e_i_n_d-iv-id_u_a_l_fa_cil-it-ie_s_ar

---1e 
Page D-41, 
Dilution indicate w hat compen sation bas been made to account for the e stimated apart from upgradient source s. This i s  consi stent with 

co ncentra tions of contaminants in groundwater fro m the a greements made in  the Proposed Plan. WAC 173-340-
upgradien t source s. WA C 173-340 - 747 ( 8)(b )(vi) requires tha t  74 7 ( 8)(b)(v i) states that adjusting di lu tion facto rs to account for 
dilu tion factors be adju sted downward when there are up gradient source s in an opt ion, bu t doe s not sta te it as a 
upgradient sources  of contaminatio n. Upgradient requirement. 
con trib utions mu st be co nsid e red in  mode ling. Discu ss this i n  
Appe ndix D .  

1 79. · ·· ·· Appendbt D, - Use of an evapo transpiration rate of 90% for the wa ste site s Page D-41, 
Infiltration mu st be supported with data. Mo st of the precipitation anive s 

Comment Acce pted . Text will be re vi sed to include the 
WDOH, 1997, Hanford Guidance for Radiolog ical Cle anup, 
WDOH/320-015, Re v. 1 ,  Divi sion of Radiation Protection , 
Wa shing ton Depa rtment of Health, Olympia , Washing ton 
referen ce for the evapotranspiration ra te of91 % (the 90% in the 
text i s  a roundo ff). 

1 80. Appendix E 
Page E-2 

during the late fall and winter, during ti mes of low 
te mper ature s and low bio logic ac ti vi ty. The waste si te s are 
current ly d isturbed , coar se, or gra ve led surface s  with 
enh anced infiltration rate s. Prov ide the data used to arrive at 
an  evapotran spira tion rate of90 %. 
Waste site 200-W-42 is  inc luded in t he HHRA, but is omitted 
from the in truder scenario ana lysi s, yet this si te ha s some of 
the highe st shallow zone contaminant concen tration s. 
Furthe rmore , this site ha s no clean co ver, so e ven if the site i s  
capped , con tamination wil l exist with 1 5  feet of the local 
sur face .  This site shou ld be includ ed in the intruder analysis 
unles s an accep table reason for its o mission i s  given. 

Comment Noted. The int ruder scenario focuse s  o nly on the 
repre sentative waste site s. Although the 200-W-4 2 waste site 
doe s have hig h contaminant concentra tion s in the sha llow zone, 
ce sium-13 7 i s  the only con sti tuent  with re su lts above the PR Gs. 
All of the sample re sults collected along the pipeline that wil l 
remain under the banier are below the PR Gs, inc luding those 
for ce sium-137 .  The ce siurn-137 re su lts abo ve the PR Gs are 
well to the nor th of the 2 16-U-8 bani er footprint and will be 
remediated a s  part of the RID re medial action s. No sh allow 
zone contamination above the PRGs will re main in  place at thi s 
waste site. 
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Index Reference Comment Comment Resolution 
181 .  Appendix £ Section E3.3 needs clarification. Firs� page E-2 indicates that Comment Accepted. Concentrations have been decayed 

Page E-5 the waste sites were evaluated for an exposure time starting at I 50 years. Clarification of this will be added to the text as 
1 50 years in the future. Therefore, we assume that the appropriate. 
exposure point concentrations used in the calculations were 
adjusted to account for radioactive decay over a period of 
1 50 years. Inspection of Table E- 1 and the EPC tables in 
Appendix C seem to verify this. However, this point should 
be made in the text of Section E3 .3. Second, the statement 
that all radionuclides evaluated present acceptable cancer risks 
in year 1 50 is misleading. Change the statement to say that 
excess cancer risks achieve threshold levels 300 years from 
now (since time O of the calculations is 1 50 years from now). 

1 82. Appendix £ For the-rural residential intruder scenario conclusion, include a Comment Accepted. 
Page E-6 

statement that the dose at 216-U-8 and 216-U-1 is 800 and 
1000 mrem/yr at a time 1 50 years from now (time O of the 
calcs). It is important to note this since the dose results are so 
hil?h. 

1 83. Appendix E Intruder doses exceed guidelines for 216-U-l/U-2 and 218 U- Comment Accepted. Institutional controls (active for first 
Section E4.0, 

8 for the well driller at 1 50 yr. For residential intruders the 150 years and passive thereafter) will be in place for the life of Page E-6, 
Lines I through doses exceed guidelines for these two sites plus 216-U-4/U- the barrier. A statement to this effect will be added to the text. 
8 

4A at 1 50 yr. For these reasons the design of the barriers must 
include provisions for preventing human intrusion in the 
distant future. 

184. Appendix F With a cost estimate confidence range of +50 percent, -30 Comment Accepted. The significant figures will be revised 
General 

percent, 8 significant figures gives the illusion of precision. accordingly. 
Recommend to either provide a statement as to the accuracy 
of the cost estimate, or assure that all cost values presented 
reflect the appropriate accuracy of the estimate. 

1 85. Appendix F, Provide the basis for the +50 percent, -30 percent confidence Comment Accepted. Text will be added to clarify the basis of 
Page F-1 ,  
t• param-aoh range of the cost estimate. the +50/-30 estimate. 

186. Appendix F, Provide the cost estimate basis for the $2,000 per sample; Comment Accepted. The backup information for this cost will 
Page F-3, 
1• parasmmh needs to be based on actual sampling and analytical costs. be clarified in a footnote. 
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Index Reference Comment Comment Resolution 
·---· 

Appendix F, 1 87. Clarify the sentence that "present net worth for surveillance Comment Accepted. The sentence referencing Section 2. 1 
Page F-3, 

3111 paragraph and maintenance . . .  are added to the common costs discussed should reference that the cost of the independent work elements 
in Section F2. l to reach the total present worth cost for this in Section F2.5 (241 -U-361 sludge removal) is added to the cost 
alternative." Section F2. l is the No Action, assumes the costs of this alternative. 
to be zero. 

188. Appendix F, Incorporate into the estimate the escalation rate to account for Comment Noted. The FH project schedule still anticipates a 
Page F-3, 

the costs associated with the RTD alternative. Even though one year duration. No change to FFS cost estimates. Section F2.3, 
3"' paragraph the logics state that the alternative is to take place within one 

year, the site schedule is indicating something longer. 
Comment Accepted. Section reference will be corrected. 

The same statement ''present net worth for surveillance and 
maintenance . . .  are added to the common costs discussed in 
Section F2. 1 to reach the total present worth cost for this 
alternative." Section F2. 1 is the No Action, assumes the costs 
to be zero. 
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Index Reference Comment Comment Resolution 
189. Appendix F, Engineered barrier alternative requires upfront engineering Comment Accepted with Modification. Engineering design: 

Page F-4, 
Section F2.4 design, construction QA/QC, and independent inspections, for Section 6.2.3.7 of "Guidance for Conducting Remedial 

example. Incorporate into the cost estimate these costs. As Investigations and Feasibility Studies Under CERCLA: 
preciously stated, the same statement "present net worth for (EPA-540/G-89/004) indicates that the standard cost estimates 
survei Hance and maintenance . . .  are added to the common for a FS do not include engineering design. Engineering costs 
costs discussed in Section F2. l to reach the total present worth during remedial action are included as part of the labor costs. 
cost for this alternative." Section F2. l  is the No Action, This is consistent with other FS cost estimates on site. 
assumes the costs to be zero. 

Independent inspections are not included and typically have not 
been included previously. 

Construction QA/QC costs are included as a part of the cost 
model, however, they are not separated into a separate line item. 

- A footnote will be added to indicate that QA/QC costs are 
included in the estimates. 

The sentence referencing Section F2. 1  should correctly 
reference that the cost of the independent work elements in 
Section F2.5 

190. Appendix F. Provide a cost estimate comparison of the cost models used in Comment Noted. Fluor Hanford does not have actual project 
Page F-45, 
Section F2.S the estimate to actual project costs. Such a sensitivity analysis costs for removal of liquid sludge from settling tanks. 

would lend credence to the estimate uncertainty range Actual project costs for projects outside of the Hanford site 
provided earlier in Section Fl .0. cannot be reliably compared to Hanford project site costs. 

191. Appendix F, Provide the basis for the cost estimate of$1 ,500/site for less Comment Accepted. The backup information for this cost will 
Page F-16, 

than an acre; $6,000/site for site 1 to 4 acres; and $1 ,500 x be clarified in the footnotes. Footnote 2 
acreage for sites larger than 4 acres. 
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Index Reference Comment Comment Resolution 
1 92. Appendix F, Provide the basis for the cost estimate of $50,000/yr for Comment Accepted. The backup information for this cost will 

Page F-24, 
Footnote 2 Barrier Performance Monitoring, etc. be clarified in the footnotes. 

193. Plate I Add well 299-W19-43 to the map, since data are presented in Comment Accepted. This well will be added to Plate 1 .  
Figures 
2-1 2 through 2-1 5  and Table 2-2 for this well. 
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P R O P O S E D  P L-A N  F O R  THE 

E1wlronmonlal ?rotaclion 
Aucncy 200-UW-1 OPERABLE U 'N IT 

'.(i[J �::����:�ts;:=cology 
H A N F O R D  SITE 

R I C H LA N D, WAS H I N GTON 

INTRODUCTION 

The U Plant Area, located on the Central Plateau of the Hanford Site, contains 
numerous contaminated waste sites, structures, and facilities that pose a potential 
risk to human health and the environment. To reduce these risks, the waste sites 
and facilities will be cleaned up (i.e., remedial actions will be implemented). The 
project divides the U Plant Area (shown in Figure 1) into five distinct components. 
The following five components make up the U Plant Area: 
• 221-U Facility1 (to be addressed by the Canyon Disposition Initiative [CDI]) 
• Facilities that are ancillary or related to the 221-U Facility 
• Underground pipelines 
• Soil waste sites (such as 200-UW-1 Operable Unit [OU]) 
• Groundwater underlying the area (200-UP-1 OU). 

The enforceable schedules for the other components will be established either in 
approved decision documents (Action Memos or Records of Decision [RODs}), or 
in milestones under the Hanford Federal Facility Agreement. f 

Remedial action for the U Plant Area is rnquired by the Comprehensive 
Environmental Response, Compensation, and l.iability Act of 1980 (CERCLA). As 
individual cleanup strategies are developed for each of the above components, 
decisions proposed for each component will be presented to the public for 
feedback. This document presents the Proposed Plan (Plan) for the 33 waste sites 
contained in the 200-UW-1 OU. The 33 waste sites have been categorized into 6 

groups. This plan describes and evaluates 4 cleanup alternatives and identifies the 
preferred alternative for for each group. In some cases it was beneficial to pick 
individual alternatives for individual sites. The preferred alternatives for the 
groups and sites have been consolidated into this single cleanup proposal. The 
evaluations of these four alternatives provide the basis for future "plug-in" 
approaches that can be used for similar waste sites currently identified in the U 
Plant Area (such as unplanned releases and underground pipelines) and newly 
discovered waste sites that are similar to the ones in this Plan. The Plan supports 
selection of a final remedy or remedies that will be documented in a record of 
decision (ROD). 

In addition, this Plan identifies the closure strategy for the 216-U-12 Crib, a 
Resource Conseroation and Recuvery Act o/1976 (RCRA) treatment, storage, and/or 
disposal (TSD) unit. The closure performance standards for this TSD unit are 
contained within the CERCLA documentation for the soil waste sites. 

H OVV YOU C.J', N  PA R l 'tG I P A 'TE 

The "Public Participation• section of thl1 document providtt dates for the public review period and 
other Information regarding public Involvement. 

The Tri-Parties will accept written comments on the Proposed Plan from April 4, 2005 through May 
18, 2005. Comments can be sent to John Price al the Washington Slate Department of Ecology via: 
• mall: ATTN: Mr, John Price, 3100 Port of Benton Blvd., Richland, WA 99354•1670 
• fax: (509) 372-7921 
♦ em,H: jpri-461@ecy.wa.gov 

Waste Sites 
Sites that are contaminated or 
potentially contaminated from past 
operations. Contamination may be 
contained in environmental media 
(e.g., sou, groundwater) or in 
manmade structuflfls or solid waste 
(e.g., debris). 

CERCLA 
Comprehensive Environmental 
Response, Compensation and 
Liability Act of 1980, commonly 
known as Superfund. 

Proposed Pl■n 
The plan provided by the 
responsible parties that presents 
the preferred alternatives for 
remedial action of waste sites to 
the public. The proposed plan is 
based on, end is essentially a 
summary of, the feasibility study. 

Plug-In Approach 
Under this approach, a standard 
remedy is selected that applies to 
waste sites with similar attributes, 
rather than to a specific waste site. 

Record of Decision (ROD) 
The document in which the lead 
regulatory agency sets forth the 
selected remedial measure and 
provides the rationale for its 
selection. 

RCRA 
Resource Conservation and 
Recovery Act of 1976. 

TSD Unit 
A facility used for treatment, 
storage, and/or disposal (TSD) of 
dangerous wastes. 

' The 221-U Facility includes the 271 •U 
Support Services Building, the 276-U 
Solvent Handling Facility, and other 
surrounding structures and waste sites 
within the foolprint of the CDI barrier. 
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EPA 

U.S. Environments/ Protection 
Agency 

Ecology 
Washington State Department of 
Ecology 

DOE 
U.S. Depattment of Energy 

Tri-Parties 

DOE, EPA. and Ecology 

Hanford Federal faelllty 
Agreement and Consent Order 
An agreement and consent order 
between DOE, EPA, and Ecology 
that details the process to be used 
to address CERCLA, RCRA, and 
state requirements for cleaning up 
the Hanford Sita. Also known as 
the Tri-Party Agreement. 

NEPA 

Nations/ Environmental Policy Act 
of 1969 (NEPA). 
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FIGURE 1. U PLANT AREA 
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This Plan is issued .by the U.S. Environmental Protection Agency (EPA), the 
Washington State Department of Ecology (Ecology), and the U.S. Department of 
Energy (DOE). These three agencies - collectively known as the Tri-Parties - are 
proposing the preferred remedies for these waste sites under the authority of 
CERCLA, and in accordance with the Hanford Federal Facility Agreement and Consent 
Order, also known as the Tri-Party Agreement (Ecology et al. 1989). Also 
incorporated into this Plan are elements necessary to meet DOE's responsibilities 
under the National Environmental Policy Act o/1969 (NEPA). 

The Tri-Parties are issuing this Plan as part of the public participation 
responsibilities under Section 117(a) of CERCLA and 40 CFR 300.430(£)(3) of the 
National Oil and Hazardous Substance Pollution Continge11cy Plan. Final remedies will 
be selected only after the public comment period has ended and the comments 
received have been reviewed and considered. The public is encouraged to review 
and comment on all of the alternatives presented in this Plan. If requested, the 
Tri-Parties will hold a public meeting to explain the content of this Plan and to 

2 

• 
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obtain additional comments. Responses to comments will be presented in a 
responsiveness summary that will be part Clf the ROD. 

Ecology is issuing a draft permit for closure of tl\e 216-U-12 Crib RCRA TSD 
unit as required by WAC 173-303-840, "Procedures for Decision Making" in 
conjunction with this Plan. A combined public meeting/public hearing for the 
CERCLA Proposed Plan and RCRA draft Closure Plan will be held in April 2005. 

Throughout this Plan there are references or highlights to key information that 
can be found in greater detail in the focused feasibility study (FFS) 
(DOE/RL-2003-23, Focused Feasibility Study for the 200-UW-1 Operable Unit) and 
other documents contained in the Administrative Record. These documents 

, provide a more comprehensive understanding of the history, previous studies, and 
site descriptions that are considered in the evaluation of remedial alternatives and 
selection of preferred remedies. 

The Tri-Party Agreement states that CERCLA and RCRA requirements should 
be integrated to achieve compliance with CERCLA, the corrective action 
requirements of the "Hazardous Waste Management Act" (WAC 173-303), RCRA, 
and will meet or exceed applicable or relevant and appropriate federal and stated 
requirements to the extent required by CERCLA. This is accomplished by 
coordinating the TSD unit closure with the OU investigation and remediation to 
minimize overlap and duplication of work. Details of this integration are 
provided in Article IV and Section 5.5 of the Tri-Party Agreement. 

Ecology will issue a separate draft permit modification for closure of the 
216-U-12 Crib RCRA TSD unit. Ecology intends to base the closure activities for the 
216-U-12 Crib on the closure documentation presented in the FFS and 
administrative record. This is consistent with provisions for CERCLA-RCRA 
integration contained in the Tri-Party Agreement. Also, because of similarities in 
design and construction requirements for the CERCLA remedy and the 216-U-12 
Crib closure, Ecology intends to implement closure activities for the 216-U-12 Crib 
by using the Remedial Design/Remedial Action Work Plan for the CERCLA 
remedies. 

Overview of the Proposed Plan 
This Plan proposes remedial actions for the 200-UW-1 OU waste sites. These 

remedial actions are primarily proposed for liquid-waste disposal sites and a few 
solid waste sites associated with the 221-U Facility operations. The liquid-waste 
disposal sites include cribs, trenches, French drains, septic systems, unplanned 

release sites, one underground settling tank, and one underground pipeline. The 

solid waste sites include debris piles and a burial trench. 

Table 1 provides a summary of the key contaminant information (based on 
existing conditions) associated with several of the waste sites in this Plan. Table 1 
includes information on risk-based concerns, contaminants, their maximum 
concentrations and distribution below ground surface. Table 1 also identifies the 
period of time for remedial action objectives (RAO) to be met witJ1011l implementing 
a remedial action (consistent with no action}. 

To select preferred remedies, the Tri-Parties evaluated the following range of 
alternatives: 
• Alternative 1 - No Action 
• Alternative 2 - Maintain Existing Soil Cover, Institutional Controls, and 

Monitored Natural Attenuation 
• Alternative 3 - Removal, Treatment, and Disposal 

3 

WAC 1 73-303-840 

"Procedures for Decision Making. · 

Administrative Record 
The files containing the documents 

' used to select the remedial BCtion. 
The Administrative Record can be 
accessed through the lnfonnation 
Repositories (IR). See Public 
Participation for IR locations at the 
end of this plan. 

Remedial Altematlve 
General or specific actions that are 
evaluated to determine the extent 
to which they can eliminate or 
minimize threats posed by 
contaminants to human her,lth and 
the environment. 
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• Altt.!rnative 4 - Engineered Barrier (includes Monitored. Natural Attenuation for 
short-lived radioisotopes at shallow depth, that are principal threat wastes). 

These alternatjves are described in "Summary of Remedial Alternatives" later in 
this Plan. This Plan presents a remedy, or a combination of remedies, for each 
waste site. The evaluation of alternatives is conducted based on the CERCLA 
criteria. 

TABLE 1 .  SUMMARY OF CONTAMINANTS AND RISK INFORMATION FROM REPRESENTATIVE SITES AND 200-W-42 VCP/UPR-200-W-163•. 
Maximum Concentration and Range of No Action 

Risk-Based Associated Depth Below Contaminant Timcframe to Waste Site Concern Contaminant Ground Surface Below Ground meet RAOs (pCl/g or 
(ft) 

Surface 
(yr) mg/kg)" lftl 

Diract Contact • Caslum-137 ' 259 6 0 - 13 128 
; Techne!ium-99 350 .ol3 0 - 16B > 1 .000 

216-U-1 and : ' ' 
216-U-2 Cribs Groundwator : Antimony 1 1 .4 0.5 ' 0 - 1B2 ' 0 Protection ; 

' 
: ' ' 
! Uranium ' 32,700 ; 29.5 ' 0 - 182 0 

Dlnld Contact : Ceslum-t37 429 2 0-6 ' 141 

Uranium 2B0 : 189 : 0 - 1 99 > 1 ,000 ' 
216-U-8 Crib ' ' 

Groundwater : Nitrogen as 304 
' 

199 0 - 199 > 1 ,000 ' 
Protection : nttrale and nitrite ' 

; Antimony 1 1 .2 ' 0.5 0 - 199 0 
' ' ' 

: Nitrogen as ' 197 212 4 - 233 ' > 1,000 
: nitrate and nitrite ' ' 

Groundwater ' ' 
218-U-12 Crib ' 8.6 ' 6 ◄ - 6  0 Protection : Arsenic i 

' 
: Uranium �-1 : 40.6 4 - 233 0 : : 

216-U-4 Reverse Oired Contact : Cesium-137 342 5 4 - 14 ; 125 
WalV ' 
216-U-4A Frenct, Groundwalll( : Mercury 4.7 6.2 4 - 193 : 0 ' ' ' 
Drain Proteciiori ' : 

Uranium 12.5 62 : 4 - 193 0 

Unplanned Release Direct Contact , Cesium-137 ' 25S 6 ' 0 - 13 ' 129 
Groundwater : AntimOny UPR-200-W-19 11.4 0.5 ' 0 - 12.5 0 Prolectlori ' 
Direct & Ecological : Cesium-137 ' 
Contact ' 40,081 1 1  5 - 13 ' 831 ' 

' 1 9.1  ' Arsenic : 12 5 - 13 ' 0 200.W--.o12 VCP I 
' 

: 1 16 : 
UPR-200-W-163 Groundwater Nitrogen as 12  5 - 13 ' 0 Protection nitrate and nrtrite ' 

: ·, 
160 7.5 S - 13 

' 0 Uranium ; 
- Although this :N1e is not a representative site {described on page 6), enough data has bee'l coJJected to determine a,te-specific risk and contaminant 

distribution. � Concentrations for radionudides are 1hown as picocurie per gram (pCVg): c::oncentratio11S for chemicals are shown as rnlhgrams per kilogram (mg/kg). 

RAO � remedial action objoctive (described on page 13). 
VCP = vitrined day pi pallne 

Direct Contact 
Risk based concern indicative of 
adverse health effects due to 

contact with contaminated soil. 

Given the varied nature and extent of the contamination across the waste sites, 
no single alternative was selected for all the waste sites. 

Tabfo 2 provides .an overview of the alternatives selected for each site along with 
estimated present-worth costs. Figure 2 provides a graphical summary of the 
preferred alternatives. 

The combined present-worth cost for implementing the preferred alternatives is 
estimated to be approximately $18 million, based on the CERCLA requirement of 
+50% / -30% accuracy. Present-worth costs for each of the waste si tes are provided 
in 'Appendix A. 

4 
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The remaining sections of this Plan provide information on the following: 
• Background of the U Plant Area 
♦ Scope and role of the proposed actions, including strategies used to 

characterize the waste sites, and regulatory requirements and goals for the 
remedial actions 

• Site risks 
• Summaries and evaluations of remedial alternatives 
♦ Preferred alternatives for the different waste sites 
• Strategies for streamlining future actions at other U Plant Area waste sites 

(plug-in approach) 
♦ Cleanup strategy for the RCRA TSD unit closure 
♦ Public participation. 

; 

TABLE 2. PREFERRED Al TERNATIVES FOR INDIVIDUAL WASTE SITES. 

Alternative 3 - Removal, Treatment. and Disposal 

: :ZOO.W-42 VCP and UPR-200-W-163 ! UPR-20C•-W-48 -----------� 
! UPR-20C-W-55 

: 21 6-U-5 Trench : 200-W-77 
; 216-lJ-6 Trench : 200-W-85 
;:-2-1

_
8-_U 

___ 1_5-Tren_c:h __________ ; 200-W-87 
: 216-U-48 French Drain : 200-W-89 Foundation 
: UPR-200-W-33 : VPR-200-W-117 and UPR-200-W� 

Alternative 4 - Engineered Barrier 
Number or waste sites assooaled witll lhe Prelerred Remedy 5 

$9,725 

:, 218-U-1 Crib / 216-U-2 Crib ! 216-U-8 Crib :--------------·c-' --------------
: 241-U-381 settling Tank ; 216-U-12 Crib (RCRA TSD unit) 

Alternative 2- Maintain Exlsllng Soil Cover, Institutional Controls, and Monitored Natural 
Attenuation 

: 216-U-16 Crib ! 2607-WS Sepbc Tan� and TIie Field 
: 2 16-U-17 Cnb ; 2DO•W-71 Pil �-------------� 
; 216-U-4 Reverse Well / 216-U-4A French : UPR-200-W-118  
: Drain 
: UPR-200-W-19 ; UPR-200-W-78 

Alternative 1 - No Action 
Number of waste sites associated with Iha Prelerred Remedy 

: 2607-WT Septic ·Tank ind llfe Field : UPR-200-W-8 Bumi�g Grou11d 

• Present-worth estimates are a rough order of magnitude and can tie 30% urder or 50% over due to 
uncertainties that exist at this time. 

UPR " unplanned release 
RCRA = Resource Conservation and Recovery Act of 19i6. 
TSD treatment, storage. and/or disposal (unit). 
VCP " vitrified day pipeline. 

3 

s o  

5 

Since preparation of the FFS, the 
200-W-56 and 200-W-57 Dump in 
the 200-UW-1 OU has been 
removed from the CERCLA 
process with no further actions 
required. Therefore, there are only 
31 waste sites identified in this 
Plan. This removal is consistent 
with the Tri-Party Agreement and 
has been approved by the 
Tri-Parties. 
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FIGURE 2. PROPOSED PREFERRED REMEDIES FOR 200-UW•1 OPERABLE UNIT WASTE SITES. 
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SITE BACKGROUND 

Hanford Site 
The Hanford Site (Figure 1) is a 1517 km2 (586-mi2) Federal facility located in 

southeastern Washington State along the Columbia River. From 1943 to 1990, the 
primary mission of the Hanford Site was the produc'tion of nuclear materials for 
national defense. In July 1989, the 100, 200, 300, and 1100 Areas of the Hanford Site 
were placed on the National Priorities List (NPL) (40 CFR 300, "National Oil and 
Hazardous Substances Pollution Contingency Plan," Appendix B, "National 
Priorities List") pursuant to CERCLA. 

Central Plateau 
The Central Plateau is located in the central portion of the Hanford Site and is 

divided into three areas: 200 East Area, 200 West Area, and 200 North Area. 
Operations in the 200 East and 200 West Areas werl? related to chemical separation, 
plutonium and uranium recovery, processing of fission products, and waste 
partitioning. Major chemical processes in the Central Plateau resulted in delivery 
of high-activity waste streams to systems of large underground tanks called "tank 
farms." The liquid wastes were often neutralized before being sent to the tanks and 
later evaporated (concentrated). The storage tanks were used to allow the heavier 
constituents to settle from the liquid effluents, forming sludge. Low-activity liquid 
wastes were discharged to trenches, cribs, drains, and ponds, most of which were 
unlined. The 200 North Area formerly wa� used for the interim storage and staging 
of irradiated fuel. 

U Plant Area and 200-UW-1 Operable Unit 
Within the 200 West Area, the U Plant Area is approximately O.S-1 km2 (0.32 mil) 

and consists of the 221-U Facility, facilities that are ancillary or related to the 
facility, underground pipelines, soil waste sites, and the groundwater underlying 
the area. 

The 200-UW-1 OU addresses 33 soil waste sites located within the U Plant Area. 
These sites are primarily liquid-waste disposal sites with a few solid waste sites, as 
summarized in Table B-1, Appendix B. These sites range from being rather small 

· (approximate surface area of 2.7 m2 [30 ft2) and 1 m [3 ft) in depth) to very large 
(approximate surface area of 4645 m2 [50,000 fF] and 61 m [200 ft] in depth). The 
contaminants at depth exceed the groundwater protection criteria. 

The groundwater underlying the U Plant Area is located approximately 255 ft 
below ground surface. The groundwater currently has elevated levels of nitrates, 
technetium-99, uranium, and carbon tetrachloride. The 200-UW-1 OU high-risk 
waste sites are suspected to have contributed to the already contaminated 
groundwater by supplying additional concentrations of uranium, technetium-99, 
and nitrates. Monitoring and treatment of the groundwater currently are ongoing 
with.in the 200-UP-1 OU. Results of these treatment efforts indicate a general 
downward trend in contaminant concentrations. However, concentrations still 
exceed maximum contaminant levels {MCL). 

SCOPE AND ROLE OF ACTION \ 
This Plan presents remedial actions for contaminated soils, structures 

(e.g., concrete, tanks), and debris (e.g., timrers) associated with liquid-waste 
disposal sites and solid waste sites in the 200-UW-1 OU. The preferred remedial 

NPL 
National Priorities List. A list of 
top-priority hazardous waste sites 
in the United States that are eligible 
for investigation and cleanup under 
Superfund (40 CFR 300, 
Appendix B). 

Crib 
An underground structure designed 
to receive liquid waste that can 
percolate directly into the soil. 

Reverse / Injection Well 
A well (sometimes drilled into the 
water table) designed to receive 
liquid wastes that percolate Into the 
underlying vadose zone. 

Characterization of Waste 
Sites 
Waste sites within the 200-UW-1 
have been characterized through a 
series of three invesUgations: 
(1) A scoping-level investigation 
(e.g., U Plant Source Aggregate 
Area Management Study Reporl 
[DOE/RL-91-52]). 
(2) A limited field investigation 
(e.g., Limited Field Investigation for 
the 200-UP-i Operable Unit 
[DOE/RL-95-13]). 
(3) The application of the 
analogous sites approach 
(DOE/RL-2003-23). 

High Risk Sites 

Waste sites suspected of 
contributing to groundwater 
contamination. Capping is 
proposed for these sites. 
All of the known high-risk sites 
have been sampled, and the 
remaining OU waste sites have 
been characterized through 
process knov.1edge and the 
analogous site approach. 
A separate ROD will address the 
221-U Facility and a separate 
engineering evaluation/cost 
analyses and action memorandums 
will address ancillary facilities and 
pipelines. The remediation of 
contaminated groundwater located 
under the 200-UW-1 OU is being 
addressed by the 200-UP-1 OU 
(EPA/541/R-97/048, Record of 
Decision for the 200-UP-1 Interim 
Remedial Measure). The public will 
have future opportunities to review 
and comment on these documents. 
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MCL 
Maximum Contaminant Level. The 
maximum concentration of a 
chemical allowed in public drinking 
water systems. 

Cha racterizatlon 
Identification of the characteristics 
of a site through review of existing 
site information and/or sampling 
and analysis of environmental 
media and materials, to determine 
the nature and extent of 
contamination so that informed 
decisions can be made as /o the 
level of risk presented by the site, 
and the protective remedial action 
that Is needed. 

Analogous Site Approach 
Source sites can be similar 
geologically, have similar process 
and waste disposal histories, and 
have similar contaminant 
inventories. Based on these 
similarities, the site conceptual 
model is expected to be similar or 
analogous. In these situations, the 
analogous site concept is used to 
reduce the amount of site 
characterization and evaluation 
required to slfi:>port remedial action 
decision making. Within each 
group of similar sites, a 
representative site(s) is selected for 
comprehensive field investigations, 
including sampling and analyses. 
Findings from site investigations at 
representative sites are used to 
develop a site conceptual model, 
that is applied to other "analogous" 
sites that were not sampled. 

It is assumed that the nature and 
extent of contamination at 
analogous sites is similar lo the 
nature and extent of contamination 
described by the site conceptual 
model for representative site{s) that 
were sampled. The site conceptual 
model, along with other site-specific 
knowledge, then is used as the 
basis for evaluating and identifying 
the preferred remedy (as 
accomplished in this Plan). 
Confirmatory investigations are 
conducted through the remedial 
design/remedial action to confirm 
the accuracy of the site conceptual 
model with respect to the 
analogous site. 
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actions identify and reduce potential future threats to human health and the 
environment from waste site contaminants. The scope of this Plan does not include 
remediation of the groundwater beneath these waste sites. 

Integration of CDI with Other U Plant Area Activities 
The CDI has been developed to address potential threats to human health and 

the environment at the 221-Facil ity. At this time, the preferred alternative being 
considered is to partially demolish the ·structure, place equipment in the process 
cells, fill void spaces with grout, and dispose in place under an engineered barrier. 
BecauSE! the 221-U Facility engineered barrier will cover several 200-UW-1 waste 
sites, the integration of the U Plant Area activity is vital. Details on each of the 
alternatives considered are available in DOE/RL-2001-11, Final Feasibility Study far 
the Omyon Disposition Jnitiatirie (221-U Facility). 

Characterization Approach 
An analogous site approach was used in the characterization of the waste sites 

discussed in this Plan. As discussed in DOE/ RL-98-28, 200 Areas Remedial 
Jnvestig,1tion/feo1sibility Study lmplemrntation Plmi - Environmental Restoration 
Program (Implementation Plan), the analogous site approach streamlines the 
investigation process by grouping similar sites together. This approach is generally 
implemented by selecting representative sites for comprehensive evaluation by site 
investigation. The representative sites are selected based on process and 
characterization data such as effluent volume, contaminant inventory, and 
contaminant distribution. The data from the representative sites typically suggest 
greater environmental impact and risk relative to other similar OU waste sites. 
Thus, representative sites are generally considered worst case relative to similar OU 
waste sites. Findings from the site investigation are used to assess conditions and 
develop site conceptual models at other OU sites with similar disposal histories. 
Confim1atory site investigations (additional sampling and analysis) are conducted 
through the remedial design/remedial action, to confirm the accuracy of the site 
conceptual models/site conditions. The confirmatory sampling approaches 
applicable to the preferred remedies (Alternatives 1 through 4) are described below. 
• For waste sites where the preferred remedy is Alternative 3, data will be 

collected using an observational approach, where samples are taken from the 
open excavation during various stages ol the removal, verification samples will 
be collected at the proposed end of excavation. 

♦ For waste sites where the preferred remedy is Alternative 4, data will be 

colk>cted to support design activities, as well as to confirm the assumptions of 
the conceptual site model, and the extent of contamination .. 

♦ For those waste sites where the preferred remedy is Alternative 1 or 
Alternative 2, data will typically be collected to confirm the assumptions of the 
site conceptual model, and verify the nature and/ or vertical extent of 
contamination. Site specific data needs are specified in the sampling and 
analysis plan (SAP). 

REPRESENTATIVE WASTE SITES AND SITE CONCEPTUAL MODELS 

The site conceptual models used to describe the waste distribution were 
developed using sample data from representative waste sites. The representative 
sites are the 216-U-1 and 216-U-2 Cribs, the 216-U-8 Crib, the 216-U-12 Crib, the 
216-U-4 Reverse Well/216-U-4A French Drain, and unplanned release (UPR) 
200-W-19. 

8 
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Table 3 identifies the representative sites. the analogous sites, and the rationale 
for applying the representative waste site conceptual models to the analogous sites. 
Appendix B provides additional information on these waste sites. 

TABLE 3. CONCEPTUAL MODELS, ANALOGOUS SITES, ANO RATIONALE FOR APPLICATION. 

Representative . Further 
W I S I Analogous S1tas Sire Concaptual Modal Rationale I f 1. as e I e n orma 100 

Group 1 :  
218-U-1 and 
216-U-2 Cribs 

Group 2: 
216-U-B Crib 

Group 3: 
216-U-1 2  Crib 
(RCRA TSO unn) 

' ' 
' ' 

: . 
. 

' 

. ' 

241-U-361 Settling 
Tank 

, 

200-W-42 VCP I 
UPR-200-W-163 

. 

216-U-5 Trench 
216-U-6 Trench 
216-U-15  Trench 
216-U-1 6  Crib 

: . The waste sites recei\led the same waste, because waste passed through the 241-U-361 
SetHtng Tank be/ore being disposed cl In the 2 16-U-1 and 218-U-2 Cribs. ' 

' 
: • The contaminant concentrations are expected lo be much higher lor the 216-U-1 and 
: 218-U-2 Cribs, because the tank was no< 100% efficient for removing solids. and the 
; suspended and SOiubie contaminants were discl\arged to the cribs . 

: . The waste sites received the same waste, because wa.sle wa1 routed to the 216-U-8 Crib 
via the 200-W-42 VCP. UPR-200-W,163 is the contamnated sul1aee aoil above the 
pipeline. 

• The contamnanc 00nce'11rations are expected to be mud! higher al Che crib, because it 
was designed to discharge wastes. n,e pipeline was designed to transfer wastes. 

• The volume and magnitude � effluent discharged to the 216-U-12 Crib is greater than that 
of the analogous lites. 

• The primary constituent in the 216-U-12 Crib waste inven1o,y is nitrogen as nitrate and 
nitrije, 

1 216-U-17  Crib • Slmilallties exist In the con1aminant inventories, release deplhs, and distributions. 
t-G_r_ou_p_4_: ---�2-1-6--U--4-B-F-re_nc_h __ �: T_he_2_18---U--4-Reverse Well and 216-U-4A French Drain have a Single site conceptual 

216-U-4 Reverse Drain model because of their proximity to one another and because they received the same 
Well I 216-U-4A waste stream This conceptual model applies to the 216-U-4B French Drain ror the 
French Drain following reasons. 

Group 5: 

j 

! 2607-WS Septic 
! Tank and Tile Field 

2607-WT Septic 

• The waste sites were ,:xmstn.icted similarty. 
• Each waste site received waste lrom the 222-U Laboratory. with the 216-lJ-4B 

French Drain receiving Jess volume. 
♦ The contarrunant conce�trations are expected to be significantly deeper for the 

representative sr.e than lor the 216-U-4B French Drain. 
: ♦ Similar depth of diScharge. 
j • Limited contaminants discharged and minimal distribution an�cipated. 

• No suspected impae1s to groundwater. 

: 
: 
. . ' 
: 
: 
: 

UPR-200-W-1 9 
Unplanned 
Release : Tank and Tile Field ; 

• Waste sJtes have been or will be abandoned per WAC 246-272-1 8501. Completion 
I 0 of this abandonment will verify the appropriate action under CERCLA. 
. 200-W-71 Pit 
' UPR-200-W·B ' Burning Ground ' 
' 

: UPR-200-W-118 
; And shallow/ 
: surface sites: 
: UPR-200-W-33 
: UPR-200-W-48 
: UPR-200-W-55 
: UPR-200-W-78 
: 200-W-TT 
: 200-W-85 
: 200-W-87 

200-W-89 
, Foundation 
: UPR-200-W-1 1 7  I 
: UPR-200-W-60. 

: ♦ Similar depth ol discharge. 
, • The lim�ed contamina,ts discharged and minimal distribution anticipated at 
: UPR-200-W· 19 are expected to be higher than those for the analogous sites listed, 

because Jess contaminants and \/Olume were disposed ol at these waste sites. 
• No suspecte<! impacts lo groundwater. 
• Slmilar depth of discharge and contaminant dostribution. 
. .  Limited COl'ltaminants .:lischarged and minimal distrtbution are anticipated at 

UPR-200-W-1 9  the risk at this site would bound the analogous sites in terms of 
risk 

. ' 

. . 
: • No suspected impacts to groundwater. 
: • With respect to the shallow I surface waste sites. the site oonceptual model 
: characteril:es the site lisks because of the following 

• They are expeded to be limited to surface soils within 3 m (10 ft) al the ground 
surface lor the representative site, and within 1 m (3 It) of the ground surface for 
tne analogous site$ of the ground surface, based on the nature of the releases. 

• Limited contaminants discharged and minimal distribution are anticipated at 
UPR-200-W-19. 

• No suspected impac:s to gro-ondwater. 
Note: The contaminants d concern are included in Table B-1 . 

See Tables B-1 
and 8-2 

See Tables 8·1 
and B-3 

See Tables B-1 
and B-4 

See Tables B-1 
and B-5 

See Tablea B-1 
and B-6 

Comptehensive descrip(iorui ol the waste sites and all of the 1"er1111tives considered ill this plan are pro\lided In greater detai in the lccused leasibifily study 
(OOE/RL-2003-23, Focused Feasibility Study tor the 200-UW-1 Operable U'li(). 

RCRA = Resource Conserva�on and Reco�ery Aa ot 1976 
TSO • trea1ment, storage, and/or disposal (untt) 
UPR • unplanned release. 
VCP = .,;trified clay pipeline. 

9 
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Confirmatory Sampling 
Sampling before or after the ROD. 
but before the remedial design is 

completed, to confirm the accuracy 
of the site conceptual model used 
for remedial decision making. 

Industrial-Exclusive 
A land-use designation under 
DOE/EIS-0222-F, Final Hanford 
Comprehensive Land-Use Plan 
Environmental Impact Statement. 
that applies to the 200 Areas core 
Zone. Under this land-use 
designation, waste management 
activities would continue. This /Bnd 
use assumes an industrial worker 
scenario-an exposure scenario in 
which the receptor works on site on 
a full-time basis (i.e., worker 
spends 2, ODO hlyr over tha duration 
of his or her entire career). The 
evaluation assumes that the 
Central Plateau exposure pathways 
include direct exposure to radiation, 
incidental ingestion of soil, and 
inhalation of resuspended dust and 
volatile constituents (exposure to 
groundwater is not considered). 

ARARs 

Applicable or relevant and 
appropriate requirements. Those 
cleanup standards, standards of 
control, and other substantive 
environmental proteclion 
requirements, criteria, or limitations 
promulgated under Federal or stale 
law that specifically address a 
hazardous substance, pollutant, 
contaminant, remedial action, 
location, or other circumstance at a 
CERCLA site, or that address 
problems or situations sufficiently 
similar to those encountered a/ the 
CERCLA site that their use is 
well-suited to the particular site. 
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Land Use 
Site risks were evaluated based on a reasonably anticipated future land use for 

the Central Plateau. These evaluations were based on the criteria presented in, and 
are consistent with, the Tri-Party's response to Hanford Advisory Board (HAB) 
Advice #132 (Klein et al. 2002, "Consensus Advice #132: Exposure Scenarios Task 
Force on the 200 Area" http://www.hanford.gov/boards /hab /advice /ha bad v-
132. pd.f). 

The HAB acknowledged that some waste will remain in the Core Zone when 
cleanup of the Central Plateau is completed and advised that the Core Zone be as 
small as possible and not include contamination outside the 200 Area fences. 

The DOE is expected to continue il).dustrial-exclusive land use activities for at 
least 50 yr, in accordance with OOE/EIS-0222-F, Final H11T1/ord Comprehensive 
Land-Use Plan E1rviron11wntal Impact Statement, and 64 FR 61615, "Record of 
Decision: Hanford Comprehensive Land-Use Plan Environmental Impact 
Statement." 

Based on this documentation and current Central Plateau assumptions, the 
alternative evaluations considered the following anticipated land-use requirements. 
• The Core Zone will have an industrial scenario for the foreseeable future. The 

evaluation considers the following uses: 
► lndustrial�xclusive use for the next 50 yr (through 2050) 
► Industrial land use (non-DOE worker) for 100 yr after 2050 (through 2150) 
► Industrial land use (pas.sive institutional controls) post - 150 years. 

♦ GroundwatE:r contamination under the Core Zone will preclude beneficial use 
for the foreseeable future. Jbis evaluation considers the following: 
► No consumptive use of groundwater for the next 150 yr, based on the 

expected period of waste management and institutional controls 
► Any sele-cted remedy will provide for no further degradation of 

groundwater from the 200-UW-1 OU waste sites 
► No drilling for water or other purposes will be allowed in the Core Zone. 

In addition, risks were calculated considering the possibility of intruders 150 yr 
from now (2150), based on the assumption that active institutional controls would 
no longer be in place. 

Applicable or Relevant and Appropriate Requirements 
Applicable or relevant and appropriate requirements (ARARs) are cleanup 

standards, standards of control, and other substantive environmental protection 
requirements, criteria, or limitations placed into Federal or state law that: 
• Specifically address a hazardous substance, pollutant, contaminant, remedial 

action, location, or other circumstance at a CERCLA site, or 
• Address problems or situations sufficiently similar to those encountered at the 

CERCLA site that their use is well suited to the particular site. 
A more detailed discussion of the potential ARARs associated with the 

200-UW-1 OU waste sites is found in the FFS. These potential ARARs are 
incorporated into the RAOs and preliminary remediation goals that drive the 
evaluation of alternatives and the selection of preferred remedies. 

The key potential ARAR used for the remedy selection of these waste sites was 
WAC 173-340-74.5(5)(b), "Soil Cleanup Standards for Industrial Properties," 
"Method C, Industrial Soil Cleanup Levels." 

1 0  
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Remed ia l Action Objectives 
These RAOs have been developed taking into consideration information 

currently available for the 200-UW-1 OU and the Central Plateau. The 
development of the RAOs has not taken into consideration the cumulative impact 
of RAOs for other OUs (which have yet to be determined) and potential 
implications from the Central Plateau closure as a w·hole. Therefore, these RAOs 
will need to be reevaluated as closure of the 200 NPL Sites comes to fruition. The 
RAOs identified for the waste sites are based on evaluations of reasonably 
anticipated future land use, site conceptual models, potential ARARs, and To Be 
Considered (fBC) requirements. Below are the four RAOs identified for the 
200-UW-1 OU. 
♦ RAO 1 - Prevent unacceptable risk to human health and ecological receptors 

by exposure to nonrad.iological constituents in soils and debris at 
concentrations above the industrial US(• criteria, as defined in 
WAC 173-340-745(5). 

+ RAO 2 - Provide conditions suitable for future industrial land use and protect 
ecological receptors, respectively, by preventing exposure to radiological 
constituents at concentrations above a dose rate limit of 15 mrem/yr for 
industrial workers (OSWER Directive 9200.4-31P, EPA/540/ R-99/006, 
Radiation Risk Assessment at CERCLA Sites: Q&A) and to protect ecological 
receptors based on a dose rate limit of0.1 rad/day for terrestrial wildlife 
populations (DOE-STD-1153-2002, A Graded Approach/or Etialuati,ig Radiation 

Doses to Aquatic and Terrestrial Biota, which is a TBC requirement), respectively. 
A dose rate limit of 15 mrem/yr generally achieves the EPA excess Iijetime 
cancer risk threshold, which ranges from 1 x lQ-6 to 1 x 10-C. 

• RAO 3 - Prevent migration of contaminants through the soil column to 
groundwater or reduce soil concentrations below WAC 173-340-747, "Deriving 
Soil Concentrations for Ground Water Protection," groundwater protection 
criteria so that no further degradation Clf the groundwater results from 
contaminant leaching from 200-UW-1 OU waste sites. Note: Protection of the 
Columbia River is achieved through RAO 3. There is no surface water in the 
immediate vicinity of the waste sites. 

• RAO 4 - Minimize the disruption of cultural resources and wildlife habitat 
and prevent adverse impacts to cultural resources and threatened or 
endangered species. 

These four RAOs were used·to develop the preliminary remediation goals 
discussed below, and will be finalized as remediation goals in the 200-UW-1 OU 
ROD. 

Prel iminary Remediation Goals 
As described in the FFS, preliminary remediation goals were developed to 

establish residual soil concentrations for individual contaminants that are 
protective of human health and the environment. The FFS screening process 
compared the observed constituent concentrations at the waste si tes to the 
following concentrations: 
• Naturally occurring levels 
♦ Radiological dose exposure limits 
• Cleanup levels consistent with the RAOs. 

The comprehensive list of contaminants of potential concern (COPC) developed 
for the waste sites was based on historical lJ Plant Area operations and 

1 1  

TBC _ 
To Be Considered requirement. 

RAO 1 
RAO 1 is satisfied if the following 
conditions are met: 
♦ Total human health carcinogenic 

risks do not exceed 1 X 10-$ 
• Human health noncarcinogenic 

hazard indexes do not exceed 1 
♦ Soil concentrations of COCs do not 

exceed applicable thresholds for 
protection of ecological receptors. 

RA0 2 
RAO 2 is satisfied if the following 
conditions are met: 
• Industrial worker dose rates do not 

exceed 15 nvemlyr 
• Terrestrial animal exposure rates do 

not exceed 0.1 rad/day 
• Waste is 15 ft or more below the 

ground surface. 

RA0 3 
RAO 3 is satisfied if the following 
conditions are met: 
• Soil concentrations are below 

WAC 173-340-747, 'Deriving Soil 
Concentrations for Ground Water 
Protection,' groundwater protection 
methods, or 

♦ The flux of contaminanls into 
groundwater does not cause 
groundwaterconcentrations to 
exceed MC Ls at the point of 
compllance. or 

• The flux of contaminants into 
groundwater are reduced or 
eliminated, based on a decreasing 
trend in the difference between the 
concentration of contaminants in up 
gradient and down gradient wells. 

RA0 4 
RAO 4 is satisfied if the following 
conditions are met: 
♦ RAOs 1 and 2 are met 
• Cultural and ecological reviews are 

performed to evaluate the 
construction area for potential 
impacts (e.g., bird nesting grounds) 
and appropriate mitigative measures 
are implemented. 
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RCRA TSO UNIT CLOSURE PERFORMANCE 
STANDARDS AND CLOSURE STRATEGY 

Because the tl6-U-12 Crib can not be clean closed in accordance with 
WAC 173-303-610(2)(b), the TSO will be closed as a landfill in accordance with 
WAC 173-303-665(6). This closure strategy is consistent with the requirements 
specified in WAC 173-303-665(6), "Landfills," "Closure and Post-Oosure Care"; the 
land-disposal unit closure requirements of the Tri-Party Agreement, Section 6.3.2; 
and the landfill closure requirements of Condition II.K.4 of W A7890008967, Hanford 

Facility RCRA Pemzit. 

Alternative 4 will provide long-term minimization of infiltration by rain, 
snowmelt, and water. This will be achieved by construction of a structure which 
will minimize the movement of water over the closed crib and by maintaining the 
barrier (inspection and repair), managing drainage, erosion, settling, and 
subsidence. 

After the TSD is closed, postclosure requirements for the barrier will be 
established. These requirements will ensure that the engineered barrier is 
maintained (that is, repaired), monitored to ensure it is performing as expected, 
and that water nm-on/runoff is maintained. These postclosure activities will be 
conducted through the U Plant Area Operations and Maintenance Plan, which will 
integrate the monitoring needs associated with the various projects within the 
U Plant Area. 

Because the 216-U-12 Crib is currently identified as a TSD unit, the information 
needed to meet the closure standards in WAC 173-303-610, "Dangerous Waste 
Regulations," "Closure and Post-Oosure," and the relevant closure standards for a 
landfill in WAC 173-303-665, is included in the CERCLA documentation and 
groundwater monitoring documentation for this remedial action. Ecology has used 
information identified in Table 11 and information from other CERCLA documents 
to prepare a draft closure permit modification in accordance with Section 5.5 of the 
Tri-Party Agreement. After public review and comment, Ecology will incorporate 
the draft closure permit into WA7890008967, Hanford Facility RCRA Permit. 

3 2  
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TABLE 11 .  CROSSWALK BETWEEN RCRA TREATMENT, STORAGE, AND DISPOSAL CLOSURE PLAN 
REQUIREMENTS AND SUPPORTING DOCUMENTATION. 

RCRA Treatment. 
Storage, and Disposal Information Contained Location in Supporting Oocumonts 
Closure Plan Section 

1 .0 lntroductlon Permitting history : OOE/RL-2003-23, Section 2.5. 1 .3 
: : 
: Closure strategy : OOE/RL-2003-23, Section 7.2 

: Part A Permit Application : OOE/RL-86-2 1,  Section 4.2.3.6 

2.0 Facility Description ; Location maps and discussion : OOE/RL-68-21 , Section 4.2.3.6 
and Loca�on 

' DOE/RL-2003-23. Section 2.5.1.3 

: Operational history : DOE/RL-68-21 ,  Sec1ion 4.2.3.6 
' : DOE/RL-2003-23, Section 2.5.1.3 

3.0 Process lnformalion 
' 

Proc:ess history for waste : OOE/RL-68-2 1 ,  Section 4.2.3.6 
streams discharged to the TSO 

l DOE/RL-2003-23, Section 2 5.1.3 

4.0 Waste Waste types and characteristics : DOE/RL�6-21,  Section 4.2.3.8 
Characteristics discharged lo the TSO 

DOE/RL-2003-23, Section 2.5.1.3 

5.0 Groundwater , Groundwater impacts and PNNL-14301 , Part I 
Monitoring : monitoring activities 

6.0 Closure : Closure strategy and DOE/RL-2003-23, Section 5.2 and 
Performance Standards : performance standards Section 7.2 

7.0. Closure Activities : Sampling and analysis: closure DOE/RL-2003-23, Section 2.5.2.2 
: altematlves and closure • 
: requirements; includes schedule DOE/RL-2003-23 Appendix C, Table C-
: and certification of closure 3 and C-9 
' Closure alternatives and requirements ' 

evaluated through OOE/RL-2003-23 
(Sections 5.0 through 7.0) 

' Closure schedule included in the ' 
remedial design report/remedial action . work plan and closure certification . through the actual remediation and 
closeout verification process 

8.0 Post-Closure Plan : Groundwater monitoring. cover Incorporated through the U Plant Area 
: design, surveillance and Operations and Maintenance Plan, as 
: maintenance, Inspection plan. if necessary 
: needed when clean dosure is 
: not achieved PNNL-14301 ,  Part I 

DOE/RL-88-21,  Hanford Facility Dangerous Waste Part A Perm.'t Application 
DOE/RL-2000-60, 200-PW-2 Uranium-Rich Process Waste Gro�p Operable Unit Rl/FS Work Plan and 

Pf009SS WastB RCRA TSO Unit Sampling Plan. 
DOE/RL-2003-23, Focused Feasibility Study for the 200-UW-1 Operab/a Unit. 
PNNL-14301. Monitoring Plan for RCRA Groundwater Assessment at the 216-U-12 Crib. 
Resource Conservation and Recovery Act of 1976, <42 USC 6901,  et seq. 
TSO =  treatment, storage, and/or disposal (unit). 
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Public Comment Period: 

April 4, 2005 through May 18, 2005 

Public Meetings: 

To be Scheduled during the public 
comment period 

Information Repositories 

This Proposed Plan is available for 
viewing at the following public 
information repositories: 

• University of Washington 

Government Publications 
Suzzallo Library 
Seattle, Washington 98195 
206/543-1937 
ATTN: Eleanor Chase 
email: 
echase@u.washington.edu 

• Gonzaga University 

Foley Center 
East 502 Boone 
Spokane, Washington 99258 
509/323-3834 
ATTN: Linda Pierce 
email' pierce@gonzaga.edu 

• Portland Stat■ University 

Branford Price Millar Library 
934 SW Harrison 
Porl/and, Oregon 97207-1151 
5031725-4126 
ATTN: Judy Andrews 
email: andrewsj@pdx.edu 

• Washington State 

U niversity 

Public Reading Room 
CIC, Room 101L 
2770 University Drive 
Richland, Washington 99352 
509/372-7443 
ATTN: Janice Parthtree 
email: raading_room@pnl.gov 

OOE:/R L--•Z. 0 0 :.� - 2 4  t� E V I S I O N  0 

PUBLIC PARTICIPATION 

Public Involvement 
Tribal nations, stakeholders, and the general public are encouraged to review 

and provide comments on the 200-UW -1 Plan during the 45-day public comment 
period that runs from April 4, 2005 through May 18, 2005. 

Public Meetings 
A combined public meeting/public hearing will be scheduled during the public 

comment period. 
,, 

Submitting Comments 
The Tri-Parties will accept written comments on this Plan from April 4, 2005 

through May 18, 2005. Comments should be sent to John Price at the Washington 
State Department of Ecology via: 
• mail: A TIN: Mr. John Price, 3100 Port of Benton Blvd., Richland, WA 99354-

16,·o 
• fax: (509) 372-7971 
• email: jpri461@e£y.wa.gov 

Backup information pertaining to the 200-UW-1 OU is also in the 
Administrative Record at http://www2.hanford.gov/arpir /. 

Hanford P�blic Information Repository Locations 
Copies of thi/Plan are available at the Hanford Public Information Repositories 
located at the University of Washington in Seattle, Washington; Gonzaga 
University in Spokane, Washington; Portland State University in Portland, Oregon; 
and Washington State University in Richland, Washington. 
The proposed plan is also available electronically at 
http://www.hanford.gov/calendar/ under the Public Comment Period section. 

Points of Contact 
Washington State Department of Ecology 
John Price, Project Manager 
(509) 372-792'1 

U.S. Environmental Protection Agency 
Hanford Project Office 
Craig Cameron, Project Manager 
(509) 376-8665 

U.S. Department of Energy Representative 
Kevin Leary, Project Manager 
(509) 373-7285 
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APPENDIX A 

SUMMARY OF SITE COST ESTIMATES 

l 
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DOE/r� L-:;! Q 0.3-24 r� E V I S I O N  0 

E • COS S 
Waste Site/Group and Alternative 1 Alternative 2 Alternative 3 Alternative 4 

Associated Cost Summary ' No Action MESC/IC/MNA • RTO O Engineered 
Barrier 

' Grou 1 :  Re resentat1ve Waste Sites 216-U-1121 6-U-2 Cribs -- ·- �· -·-------- ---------
216-U-1/216-U·2 Cribs 

·-· · ·  · ·-Total C8pilal Cost 
Implementation Time (Yr) 
Total Operations and 
Maintenance Cost 
Present Worth Cost .. . 

241•U·361 Settling Tank 
Total Capital Coal 
lmplemenlallon Tm• (Yr) 
Total Operations and 
Maintenance Cost 
Present Worth Cost 

: . : 
: . : 
. . ' 

. ·--,-' : ·-· - ... ·----

---------··, 

·-· ---·L 
. 

-------------�------·-·-

. 
1,000 

$16,325 

-- . .  
$393 

$4,762 
128 --- · 

$2,()g() 

$5,148 -

- -·· 
: $52,9731 $696 
: <4 1 ,000 
' . $13,805 

: $52,973 $1 ,347 ··----

' $5,078 $5,037 ··· -: <1 128 
-•- -------- ·- --- -- ---. $2,042 
' 

S5,078 $5,674 

Group 2: Representative Waste Site 216-U-8 Cri�-----------------
21&-u-e Crib 

i 

Total capital Cost 

·-implementation Time (Yr) 
Total Operations and 
Maintenance Cost 
Present Worth Cost 

Total Capi\al Coat 
lmplementallon Time (Yr) 

' 
' 
: 
: : 

-L--------·-

' .. 

. ·---· . : 

. : ·-· 

. 

. . 

$82,266' $944 

1000 : <4 1 ,000 
$16,325 . $13,960 ' 

$393 : $62,266 $1 ,598 

$4,039 $2,244 ' . ··- --
831 <1 831 

200-W-42 Vitrified Clay Pipeline/UPR-200-�·183 

l.,.,. ,, •••"'•-• w,,.. �he 21o-u-1 2 c,e, 

216-U-12 Crib 

· - . .  . ··-
Total Operations and : $13,666 

. . --- ----- --·- . . . - 1  $11 ,920 ' . . 
l Maintenance Cost : ·-

Present Worth Cost : . : $393 $4,039 $2,9011 ---·-- -

Total capital Co_s
_
t ----

-�-- $42.950
1 5460 

Implementation Time (Yr) ·--:---1.-000
---�---<-4

-
1 ,000 

--'--------'--'-----···:-------�---- -·--+--------------4! Total Operations and S18,325 $13,810  
Maintenance Cost 

-------------------·-------------------11-------1 
Present Worth Cost S393 S42.950 

: 216-U-5 Trench f ··· ··· ·· --------------.--

i Total Capital Cost 
lmplemenlallon Tims. fi'.'L. __ .. . _ . . ..... . 
T olal Operations and 
Maintenance Cost 

' 

$1,106 ----------·-·--- . .•.. - .. . ·•··------

141  
; $2,302 

$552 

<1 
$366 

-· ·· · · ·· ��.1 _ _  ! 
$2,223 ! 

-------------.---·-·-- ·-··..-------+------
1----P-r_e_se_n_t Wo 

__ rtn_Cos_t 
_

_
_

__ $389 S552 $1 ,007 

216-U-6 Trench 
Total Capital Cost 
Implementation Tlme (Yr) 
Total Operabons and 
Maintenance Cost 
Pre&enl WOr1h Cost 

---.------------.r-------, 
S494 $353 · · · ·--·-- --------- ··-- -·· . ·----t------

-:----·----r---

141 <1 
S2.302 

141 
$2,222 

. .. ·----•I--·------+-----$389 $494 $994 ---------------''-----·-- · -

A -· 1  
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Waste Site/Group and AJte-mativc 1 Aflematlve 2 Altemati¥e 3 Alternative 4 
Associated Cost Summary• No Action MESCnCIMNA • RTO O Engineered 

Barrier 
21t.-U-15 Trench 

;----
Total capital Cost 
Implementation Time (Yr) : 
Total Operations and 
Maintenance Cost . 

Present Worth Cost ------···-
216-U-16 Crib ---------- ---·-

Total Capital Cost 
Implementation Time (Yr) : 
Total Operations and J 
Maintenanoe Cost 

. 

. . . 

. 

··---. --- .. � �----

' 
: 

. 
141 ··-··· 

$2,302 

$389 

$155 $280 
<1 141 ; 
. $2,209 

j 
$155 $899 -------- ----

· ·-·--··· -------------

141 ---·---- ··-- . .  
$2,936 

$4,928 $1 ,334 
<1 : 141 ---------,.----· . • 

: $2,364 

' 
Present Worth Cost $528 $4,928 $1 ,998 �--------------.--L..----- ---L.-_.;.. ___ _,_ __ :....:.....::_: __ .....__�....:....---

21t.-U-17 Crib �--
Total Cap�al Cost : . . $1 ,484 : $550 
Implementation Time (Yr) ' . 141 <1 ' 141 
Total Operations and ----: $2,302 : $2,249 . . ' 
Maintenance Cost ! ·---- •--·--
Present Worth Cost : . $389 $1 ,484 : $1,195 i 

Group 4: Representative Waste Sites 216-U-4 Rev_��se_WeIU21 6-U-4A French Drain 
2 1 6-U-4 Reverse Well/216-ll-4A French Drain 

d 
-T--ot-a-l C

_
a_p_"_al_Cost ______ : _______ __ ...... ____ ! • $124 J $251 __ . 

Implementation Time (Yr) : ·-·····-·-·-·· ·· · · 
125 : · ··· 20··- ----<1 __ _ _  · : 

�
- 125 

_T_o..:.ta
_

l_O_pera __ ti_ons
_

a_n_d....:......:... ____ :, ______ .,. __ S_9_1_6
_ · ! ··-s101 ' ·  --$8-74--.... 

Maintenance Cost 
Present Worth Cost 

216-U-4B French Drain 
Total Capital Co,t 
Implementation Time (Yr) 
Total Operations and 
Maintenance Cost --· 
Present Worth Cost ---•- r>-•-

: 
: 
' 

' ' 

. 

. 

. 

. · - ..• 

: 
' 
: 
: 

$193 ; $74 $124 $695 

. $ 1 1 5  $248 
125 <1  125 : 

$916 . $874 
; 

$193 $1 1 5  $692 .� 

·---T�tidC_a_p_ital_Cost _______ .,......: ·-·· · · ·-· S5,184 S2,056 , 

I
' Group 5:_B�P�!�!_tive Was!��i!e.Unplanned ReJ�a�e_UPR-200-W-19 _ 

PR-200-W-19 

Implementation Time (Yrj . ; . .. 
···- ··- - . . 

129 - ----····;;-;· ··--- 129 . --·· i 
Total Operations and·--- $774 

--�--s-1-,1-30
----

, Maintenance Cost ··! -------�---s,
84 

---1--------!-------
Present Worth Cost ._ ___

___ .,_ __ 
s_5

:....
· 1
_
84 
__ 

...,!. 
_

_ S:..2.c.,54_1
_ 

2607-W5 Septjc Tank and Tile Field 
$1 ,407 $1 ,466 Total Cap�al Cost -------'----------,- ·-----·---· ..... ----

I mplementation Time (Yr) 
Total Operations and 
Maintenance Cost 

129 
$194 

<1 129 
$990 

Present Worth Cost S46 $1,407 : $1 ,927 ___ ..._ _____ '--------1----'--·----'----------' 
26D7-W7 Septic Tank and Tile Field 

----------·--- -----J------ -· 
Total Capital Cost 
Implementation rme (Yr) 

---····-- . . .. . 
Total Operalions and 
Maintenance Cost 
Present Worth Cost 

, • $648 $805 
129 . 1 20 i <1 : 129 

__ _,;. _________ 
$194 $30 ! $934 

$46 

' ' -�------�---· ----. S22 $648 · · ·- ···--t.-----
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Waste Sile/Group and Alternative 1 Alternative 2 Alternative 3 Alternative 4 
Associated Cost Summary• No Action MESCJIC/MNA • RTD c Engineered 

Barrier 

200-W-71 Pit 
Total Capllal Cost 
lmplementa1ion Time (Yr) 
Total Operations and 
Maintenance Cost 

129 
$194 

$46 

$845 $553 
<1 129 

$928 

$845 ' $1 ,003 L--��� "'.o.rth Cost . .  --··--------- · - ·---: 
i UPR-200-W-8 Burning Ground 

i Total Capital Cost 
i Implementation Time (Yr) 
i T otaf Opera1ions and 

Maintenance Cost ' 
i Present Worth Cost 

UPR-200-W-118 

Total Capital Cost 
Implementation Time (Yr) 
Total Operations and 
Maintenance Cost 

! PreAflt Wotth Cost 
r . .  
; 200-W-77 Unplanned Release 

Total Capital Cost 
Implementation Time (Yr) 

. .. 

. -··--

' 

: . 
: 

' 
' 

. 
-
. 

-

. 

. 

. 

' . 
-- -

- ••· - - ---L---- -·--

--·--·· 
' 

-··- --
. . 

1 29 - - · - --·--

. 
129 

$774 

$184 

$194 

$46 

: 
: 
: 
: ' . 
• ,i 

1 29 

d 
. 

20 
S120 

saa 

.. 

-- , - -- ·- ·- ···· -- -
Total Operations and $194 
Maintenance Cost 
Present Worth Cost $46 

200-W-85 Unplanned Release 
Total Capital Cost : . : . 
Implementation Tlme (Yr) : . : 129 ' 
Total Operations and ' . I $ 1 94  
Maintenance Cost : . I -Present Worth Cost 

. - ·- -- . .. . .. - · -- - -·-··· 

I 200-W-87 Unplanned Release 
· -·-

.-----------·--- . . . .  ··----·- -
Total Capiti,ii COlf------�­

. : ---· 
..... -----·:·- ·-

lmplementation Tlme {Yr) 
Total Operations-anci" .. . 
Maintenance Cost 

. ·-·•·-•· - - -··=--·· 

Present Worth Cost 
200-W-89 Founda�on ---------:,----

Tot a I Capital Cost 
Implementation Time (Yr) : 

' Total Operations and 
Maintenance Cost 

-----------···-· ·--- ;-' ------
Present Worth Cost . . 

A - 3  

$48 

129 
$194 

$4!1 

. 
129 ... 

$194 

$48 
... --· 

' ' 
: 

- . -

S2.501 
<1  
-

S2,501 

$4,040 
<1 
. 

$4,040 

S106 
<1 

$106 

S111  
<1 
. 

. - --------
S11 1  

$187 
<1 

$167 

$274 
<1 
. 

$274 

' 

: 
: 
' 

: 

' 
: 
: 
: 
' 
' 

·---·· 

-- -

S1, 192 
129 

S1,01 1 

$1,657 

S1 ,131 
129 

S1,015 

$1,596 

$252 
129 

$891 

$696 

S281 

129 
S891 

$705 

$340 
129 

$900 

$785 

$479 
129 

$919 

$928 

I 
I 
! 

! 
I 

' 
I 

.. 

I 

i 

·-

' 

; 

-- --
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Waste Sile/Group and Altomaliva 1 Altcmall�e 2 Altcmatlvo 3 Allcmativ-c 4 
Assocllll� Cost Summa,y" No Act,on MESCIICIMNA b RTDc Engln-een."'<l 

Total Capital Cost 
Implementation Time (Yr) 
Total Operations and 
Maintenance Cost 
Present Worth Cost __ .__ ,..  _ _  ·- ---·--·· 

UPR-200-W-48 
-- --

' 
: . : 

. : ' ' ' ' 
' . : 

. . 
129 

$194 

- -- --·- ·---
$46 

B;i,mer 

$106 $258 
<1 129 
. $891 

S 1 06  $702 

I 

; 
; 
' 
; 

.. ---·-···--·- ······ -- ·-----· --·· . .  , -------.···· ·--· ··--·-
Total Capltal Cosl ·--·· --·-•-·•· . .  · ·-, ···--·----•;-------- ·· -- ---- �-1-�1 _________ S_27_7 ____ 

__ lmp.!.._8".1!'n�U':"1 -r:1ma (Yr) · · · - ·  , -· -·--· �3
9
___ __ _ <1 1�� ____ ,J 

Total Operations and $194 $894 
Maintenance Cost -------------�-------·-·---------------..------Present Worth Cost $46 $121 S721 . ···<--------------.--------------

UPR-200-W-55 
Total Capital Cost 
lmplementalion Time (Yr) ··------
Total  Operations and 
Maintenance Cost 
Present Wonh Cost 

: 
: 
. 
: 

· · -· -· 
. 
. 
. 

. 

: . $1 05 $251 
: 129 <1 129 

$194 . $891 
: 
: $46 $1 05 $895 --

i 

' 

i 

UPR-200-W-78 

Total capital Cost 
Implementation Time (Yr) 
Total Operations and 
Maintenance COSI 
Present Worth Cost 

UPR-200-W-1 1 7/UPR·200-W-60 
TO(al Capital CoS1 
Implementation Time (Yr) 
Total Operations and 
Maintenance Cost 

: 
: 

--·- --►- .. -

: 
' ' 

: 

Present Wor1h Cost 

-
. 
. 
. 

: d 

- - -- , --· 
S104 . · - ·  

1 211 
$194 

$46 

' 

: 

' 

' . 
__ , ,._  _ _____ -

: 20 
' $30 
: 
: S22 

-
129 

$1 94 

<1 - ------. 

$104 

$208 
<1 
. 

: 
: $252 ------ ----. 
: 1 29 . $8111 . 

1 
' $696 . 

$399 

129 
$909 

$46 S208 $846 --- ·---·---·--- -·- -·---· ---· .. --... ·-- - -- --- . -· ---·----
NOTE: The balded boxes indicate the prelerred alternatives. 
1• Estimated cos1a are due to fllll e•cevation from surface to 200 ft baow ground surfaca. 
a. The cost aumma,y Includes the tollll und·scounted capital as well as operations and maintenance costs. The preHnt worth is 
based on an interest rate of 3.2% (Office d Manageme11t and Budget Circuar No. A-94, Giidelines /Ind Discount Rates for Bene/It• 
Cost An�s/$ ol F.c»ral Ptt,g.-.ms.) 
b. Alternative 2 ia Maintain Eldating Soil Cover (MESC) lnsntutional Controls (IC). and Mon�ored Natural Attenuation (MNA). 
c:. Altema1ive 3 Is RomovaVTreatment/Oisposel (RTD). 
d. For the split boxes, the costs shown in the left column are based on maintaining the required institutional controls at the giwn site 
for the full Implementation period Of Alternative 2 (for example, 129 yr to, UPR-200.W-78). Potentially, howe\W, Alternative 2 for 
these Jiles may be combined with implemertalion d the proposed barrier over the U Plant Canyon Building. II, as anticipated, Iha 
barrier were to be placed within the next 20 yr, mantain ng instdutional controlS at Ille s�e correspondingly wo\lld be reduced to 20 yr. 
1;)la � a)JowQ..in 1110 rig/It COiumn are based on the rL'<fuced 1nstitu�onal controls costs resulting from this potential combination Of 
Al 2 trdlhe jlf'OpOfild blurier. 

A - 4  
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200-UW-1 OPERABLE UNIT DETAILED WASTE SITE INFORMATION 
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TABLE B-1. WASTE SfTE AREAS AND VOLUMES. (2 PAGES) 

Discharge 
Dimensions• Estimated COCs for Volume" 

Waste Site Surface Area Contaminated Representative Gal (m') (length • (ftl)• Volume 
width [ft)) (ft')" 

Site !Except as 
Noted) 

Group 1 - Representative Site i Cs-137 
218-U-1 Crib.i:216-U-2 Crib ! Tc-99 

21 6-U-1 Crib.i:216-U-2 Crib I 
I 12, 204, 749 174 x 1 02 17,750 
i 

3,5-49,600 NIA (48,200) 
241-U-361 Setding Tank i 30 x 30 900 22,500 NIA 27, 474 (104). 

Group 2 - RepreHntatlve Site i NIA Uranium NIA 
I NIA NIA Nitrogen as 21 8-U-B Crib I 

! 
! I nitrate/nitrite 

21 6-U-8 Crib i 222 X 1 1 2  24,870 : 4,972,800 NIA 100, 1 21 ,  207 
i (379,000) 

200-W-42 VCP/IJPR-:ZOO.W-163 1 ,965 X 20 39,300 589,600 NIA NIA 
Group 3 - RepreHntatlv■ Sit• NIA NIA ! NIA Nitrogen as NIA 
216-U-12 Crib i nltratelnib1te 

: 39, 825, 808 216-U-12 Crib (RCRA TSO unit) 150 X 60 9.000 1 .962.090 NIA (1 50,000) 

21 6-U-5 Trenct, 70 x 70 4,900 73,500 NIA 1, 188 ,  774 
(4500) 

216-U-8 Trench 105 X ◄O 4,200 63,000 NIA 1 ,  188, 774 
I (4500) 

218-U-15 Trench I 20 x 20 400 I 6,000 NIA 17, 963 (68) 

2 18-U-18 Crib ! 262 X 191 50,050 i 850,720 NIA 1 08, 046, 369 ,1 
! (409,000) 

216-lJ-17 Crib 204 X 84 13,060 235,010 NIA 557, 403 
(21 1 0) 

Group 4 - Representative Site NIA Cs-137 NIA 
218-U-4 Reverse We1V216-U-4A French NIA NIA 
Drain i 
21 6-U-4 Reverse WeJV218-U-4A French i 10 X 10 100 ! 1,500 NIA 79, 252 (300)/ 

I Drain I 143. 974 (545) 
216-U-48 French Drain ! 5 x 5  30 140 8 718 (33) 
Group 5 - Representative Site NIA NIA NIA 

Cs-137 NIA 
UPR-200-W-19 i 
UPR-200-W-19 425 X 197 83,730 ! 837,250 NIA NIA 

30 x 13 I NIA 3 196 
136 X 100 I (12.1)/day 

i (Active Tile 
! 2607-WS Septic Tank and Tile Field Field) 32,400 
I 

168,170 
174 x 100 j 

(Inactive Tile i 
Field) ! 

◄ x 2 (Tank) 

I 
NIA 264 (1)1day 

2807-W7 Seplic Tank and Tile Field 136 X 100 (Tile 13,600 68,000 
Field) 

200-W-71 Pit 262.5 X 49.2 1 2,920 1 29,150 NIA NIA 
UPR-200-W-$ Burning Ground ◄2� X 100 42,500 ◄25,000 NIA NIA 
UPR-200-W-1 1 a 209 X 209 ◄3,690 i 655.220 NIA NIA 

UPR-200-W-33 10 X 15 150 ! ◄50 NIA NIA 

UPR-200-W-48 32 X 32 1 ,000 i 3,000 NIA NIA I 
UPR-200-W-55 10 X 10  100 ! 300 NIA NIA 

UPR-200-W-78 S x 8  40 ! 120 NIA NIA 

200-W-77 Unplanned Release 8 X 15 120 360 NIA NIA 
200-W-85 Unplanned Release 20 x 20 400 1,200 NIA NIA 

B--1 
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TABLE 8-1. WASTE S!fE AREAS AND VOLUMES. (2 PAGES) 

Waste Site 

200-W-87 Unplanned Release 
200-W-89 Foundation (Unplanned Release) 
UPR-200-W-117/UPR-200-W�0 

"DOE/RL 2003-23. Appendix F. 
000E/Rl 2003-23. Chapter 2.0. 
°241-U-3!11 Tank residual was1e volume. 

COC = contaminant ot concem. 
NIA = not applieatlle. 

Dimensions• 

(length x 
width (It)) 

120 X 30 
100 x 100 
200 X 30 

RCRA = �source Cons•rvation and RKovery Act of 1g10. 

Estimated 
Surface Area Contaminated 

(ft2), Volume 
(fr)" 

3.600 ! 10,800 
10.000 30,000 
8,000 i 18,000 

Discharge 

COCs for Volume" 

Representative Gaf (m1
) 

Site (Except as 
Noted) 

NIA NIA 

NIA NIA 

NIA NIA 

DOE/RL-2003-23, 2003, Focused Feuib#ity Sludy for th41 200-UW-1 Op4/rab/41 Unit, U.S. Department of Energy, Richland Operatia,s Office, 
Richland. Washlng!Pn. 
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Representative Site 
·-·-- . .. --�------------
2 1 6-U•1 and 
21 6-U-2 Cribs 

Waste sites conllguralionlconstruction: 

Localed west of the 221-U Building and north ol 16" Street, the 
17 4• by 1 02-tt site consists of two "M>oden wuctures open at the 
bottom, each measuring 1 2  by 1 2  by 4 It and constructed of 
'M>Oden timbers, located at the bottom ol a 20•ft-deep e>ecavation. 
The wooden structures are spaced 60 ft al)llrt and are connected 
by sl.1inlcss aleel pipeline. U Plant wastes flov.ied from the 
241-U-361 Settling Tank to the cribs through a stainless steel 
pipeline. 

In 1992, con1aminated soil in !he vicinity of the 218-U-1 and 
216-U•2 Cribs was scraped and consolidated near the 
241-U-381 Settling Tank. The surface surrounding the 
241-U-361 Settling Tank was surface stabilized with shotcrete. 
The area then was covered wi1h 1 8  to 24 in. of dean backfill and 
posted as an Undergmood Radioactive Material Area. 

Release hi.sto,y/llolumeldeplh: 

From 1952 to 1957 until the uranium recoYefY process operations 
were shut down, the cribs received ceH drainage from the 5-6 tank 
in tile 221-U Building and waste from the 224-U Building. 

From 1957 through 1967, the cribs received 224-U Building and 
equipment decontamination waste, and reclamation waste from the 
221-U Building Canyon 

In January 1985, wastewater from !he 216-U-16 Crib had migrated 
north along a subsurface caliche layer and flushed vadose zone 
contamination lrom beneath the cribs through unsealed well 
casings to groundwater. During a remedial aclion from June until 
November 28, 1985, an estimated 687 kg ol uranium were 
removed. 

------------ -------- ·· · - ·- .. . 

-------- -·- .... - -- ------------------------...J 
The 216-U-1 and 216-U-2 Cribs have been selected as a representative site because of the amount of 
available chafacterization data, their signifcant impact to groundwater, and their direct association with the 
241-U-361 Settling Tank. The criteria considered 1o evaluate the suitability of 1hls site as representative 
are as follows. 

(1) Waste siti, configuration and construction: The 218-U·1 and 216-U-2 Cribs are below grade timber 
crib &tructure, construcli,d in an open e>ecavatlon, which was backfiUed with soil. The 
241-U-381 SettUng Tank is a circular reinforced concrete underground tank structure. This crilltrion 
is only partially appftcable, because only the depth of the engineered structure for 1hese sites Is 
similar. 

(2) Volume of eftluent received in relation ro !he av11ilable pore volume: This criterion is not applicable, 
because the 241-U-361 seming Tank was not designed to discharge waste to the vadose zone 

(3) Contaminant invent�: 1he contaminant type for the represen1at1Ye and the analogous waste sites 
shOuld be Identical, because the 241-lJ-361 SettUng Tank was not 1 00'l'a efficient for removing 
solids, and the suspended and soluble contaminants were discharged to the cribs. The contaminant 
inventory In the 241-U-361 Settling Tank should be bounded by the 216-U-1 and 216-U-2 Cribs, • because the tank only held a portion of the 1otal waste stream. 

(4) Depth of was� discharr,e: The structure depths are similar for the representative and analogous 
sites; however, this criterion is nol app�cable, because the tank was not designed to discharge waste 
to the vadose zone. 

(5) Expected distribution of contaminants: The distribution of contaminants In the vadose zone is 
e>epected to be much higher for lhe 216-U-1 and 216-U-2 Cribs as compared to the 241-U-361 
Settling Tank. because the cribs were designed to discharge liquid wastes and the tank was not. 

(6) Potential for hydrologic and contaminant impacts to groundwater: The 216-U-1 and 216-U-2 Cnbs 
are known to haVII impacted groundwater. The zone of highest contamination is at the base ol the 
crib, from 6 to 12  m (20 to 40 ft) bgs. Ma>Cimum concentrations in this inteival indude Sr-90 at 
2,400,000 pCilg, and Cs-137 at 1 ,700,000 pCi/g. Uranium was detec1ed throughout the V8dose zol'l4! 
with peak values around 1 2  m (40 ft) (ma>eimum concentration for U-233/234 ol 1400 pCVg, tor 
U-235 ol 1 48 pCi/g, and tor U-238 of 10,080 pCVg) and within the Cold Creek unit (32 pCi/g lor 
U-233/234, 2.2 pCVg for U-23S, and 10, 080 pCi/g for U-238). Spectral gamma borehole logging 
indicated a maximum U-238 activily of 5000 pCilg at 12 m (39.5 H). The 241-U-361 Settling Tank 
was not designed to discharge Nquld waste lo the vadose zone; however, the unptamed tank 
overflow would have had the potential to loRow the tanks outside surface and reach the crib 
discharge deptt,, so It has a small potential to have Impacted groundwater. Therefore, the 216-U-1 
and 216-U-2 Cribs would bound the 241-U-361 SetUlng Tank in terms ol impacts to groundwater. 
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241 -U-361 
Settling Tank 

Process Waste Group Analogous Sites to be Evaluated using the 216-U-1 and 216-U-2 Cribs ReprNentatlve Site Conceptual Model 

Waste sites configuralionlconstruction: 

Located west of the 221-U Building and north or 16" Street, the JO­
by 30-ft site consists or a circular underground settling tank 20 ft in 
diameter by 19 H in height constructed of B in. steel-reinforced 
concrete. The top of the tank is approximately 6 11  below grade, 
and several vents and risers penetrated the ground surface. The 
bottom of the lank is located approximately 25 n below grade. 
U Plant wastes flowed to the 241-U-361 Settling Tank to the 
216-U-1 and 216-U-2 Cribs through a stainless steel pipeline. 

In 1992, contaminated sou in the viciruty of the 216•U•1 and 
216-U-2 Cribs was scraped and consolidated near the 
241-U-361 Settling Tank. The surface surrounding the 
241-U-361 Settling Tank was surface stabilized with shotcrete. 
The area then was covered with 18 to 24 in. of clean backfill and 
posted as an Underground Radioactive Material Area. 

Release history/Volume/depth: 

From 1952 to 1957 until the uranium recowry process operations 
were shut down, the tank received cell drainage from the 5-8 tank 
In the 221-U Building and waste from the 224-U Rulldlng. 

This settling tank Is analogous to the 216-U-1 and 211I-U-2 Crib& because of the following. 

(1) Wast" site configuration and construction: The 216-U-1 and 2 t6-U-2 Cribs and the 241 -U-361 
Settling Tank are associated stnJctures. This criterion is only partially applicable, because only the 
depth of the engineered structure for these sites Is similar. 

(2) Volume of emuent fflCfJived in relation to the available pore volume: The volume of effluent 
discharged from the 216 U 1 and 216-U-2 Cribs is significantly higher than the available soil pore 
volume (46,200 m3 compared to 400 m3). Because the volume and precise location of leakage from 
the 241 -U-361 Settling Tank overflow (UPR-200-W-1 9) are unknown, a direct comparison cannot be 
made to the 216-U-1 and 216-U-2 Cribs. However, because the overflow was unplanned and not 
part of normal operation, it is reasonable to assume that the volume of waste discharged to the crib 
would be much higher than the amount of waste that overflowed from the tank. 

(3) Contaminant Inventor/: The contaminant type for the representative and the analogous waste sites 
should be identical, because the 241-U-361 Settling Tank was not 100% enicient for removing 
solids, alld the suspended and soluble contaminants were discharged to the cribs. The contaminant 
inwntory in the 241-U-361 Settling Tank should be bounded by the 216-U-1 and 216-U-2 Cribs, 
because the tank only held a portion of the total waste stream. 

(4) Depth of waste discharr,e: The structure depths are similar for-the representative and analogous 
sites; however, this aiterion Is only partially applicable, because the lank was not designed to 
discharge waste to the vadose zone and only the unplanned tank overflow would have had the 
potential to follow the tanks outside surface and reach the crib discharge depth. 

From 1957 through 1 967, the tank received 224-U Building and 
equipment decontamination waste, and reclamation waste from the (5) 
221-U BuHding Canyon. 

E:itpected distribution of contaminants: The distribution or contaminants in the vadose zone is 
expected to be much higher for the 216-U-1 and 216-U-2 Cribs compared to the 241•U•36t 
Settling Tank, because the cribs were designed to discharge liquid wastes and the tank (regardless 
of the unplanned tank overflow) was designed as a containment structure. In 1 953, an unknown \/Olume of liquid wastes from the uranium 

recovery process in the 221-U Building and the 224-U Building 
overflowed from the vents on lhe 241-U-361 Sett�ng Tank and the 
216-U-1 and 216-U-2 Cribs and on to the ground. Contamination 
was reported over an area of approximately 50 tt2. Soil removal 
and backfia were performed. The area originally was marked by a 
wooden fence, and posled with Radiation Zone signs. Over the 
years. contamination from windblown soil and vegetation exlended 
the area of surface contamination until it was stabilized 1n 1992 
(see UPR-200-W-19). 

Approximately 106,000 L (2B,000 gal) of waste sludge are believed 
to remain in the tank. 

(6) Potential for hydrologic and contaminant Impacts to groundwatrtr: The 216-U-1 and 216-U-2 Cribs 
are known to have impacted grou�ter. The 241-U-361 Settling Tank was not designed to 
discharge liquid waste to the vadose zone; h�r. the unplanned tank overflow would have had 
the potential lo follow the tanks oul6ide surface and reach the crib discharge depth, so � has a small 
potential to have Impacted grou�ter. Therefore, the 2111-U-1 and 216-U-2 Cribs would bound the 
241-U-361 Settling Tank in terms of impacts to groundwater. 

• Note that the contaminant inventory (e.g., lotal mass of a constituent) is based on historic disposal records. Actual vadose zone concentrations were determined based on the field investigat10n 
phase or the project. The vadose zone concentrations were utilized In the risk assessment calculations. 

bgs = below ground surface. 
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216-U-8 Crib 

Representative Site 

Wa.st11 sites configuration/construction: 
Located sol.rth ot lhe 221-U Building and west of Belolt Awnue, the 
222- by 1 12-fl site consists or three wooden structures open al the 
bottom and set in series at the bottom or a trench that measures 
1 60 by 50 ft by 31 ff. Each wooden struclure is 16 by 16 by 10 ft 
deep. The trench was filled with crushed stone to the tops of the 
wooden structures and backfilled to the existing grade. 
In 1995, the sHe-contaminaled soil from the area above the 
200-W-42 VCP/UPR-200-W-183 was 111moved and placed over lhe 
top or the 216-U-8 Crib. The area 011e< the crib and consolidated 
soils was covered wilh dean soil and the site posted as an 
Underground Radioactive Material Area 

Release historyNotume/deplh: 
From 1952 to 1960, the site received process condensate from the 
221-U uranium recovery process, 291-U-1 Stack drainage, and 
224-U Plant uranium oxide production (calcining) process 
condensate. tn 1960, because of Internal collapse of the crib. the 
216-U-12 Crib was replaced by the 216-U-8 Crib. 

The criteria considered lo evaluate the suitability of the 216-U-8 Crib as representative of the analogous 
sites assigned to it are as lollows. 
(1) Waste site configuration and conslllldion: The 216-U-8 Crib consists of three wooden structures 

constructed in a 9 m (31 ft) deep open excavation, which was filled with 1 .3 cm (O.S-in.) crushed 
stone to ll1e tops of the wooden structures and backfilled to the existing grade with soil. The 
analogous site, 200-W-42 VCP, consists ol a 15  cm (6-in.) diameter underground VCP buried 
approximately 3 to 4 m (10 to 12 fl) deep, and its associated surface unplanned release 
UPR-200-W-163. Althougn the structures are different, the representative site Is deeper within the 
vadose zone and therefore bounds Its analogous site in terms l3f depth. 

(2) Volume of effluent n,ceived in relation to the available pore volume: The volume of effluent 
discharged from the 216-U-8 Crtb is slgnlflcantly higher than tho available soil pore volume 
(379,000 m3 compared to 1 1 ,  1 DO m'). Because the volume and precise location of leakage from the 
200-W-42 VCP are unkno1M\ a direct comparison cannot be made to the 216-U-8 Crtb. Because the 
pipeline discharged to the 216-U-8 Crib, it is reasonable to assume that the volume or waste 
di&eharged ID the crib would be much higher than the amount of waste that leaked from the pipeline. 
Therefore, the volume of effluent discharged to the 216-U-8 Crib is believed to bound the volume 
released from the 200-W-42 VCP. 

(3) Contaminant i,,�-ontary': The contaminant inventory for the Z16-U-8 Crib bounds tt,e contaminan; 
inventory for the 200-W-42 VCP, because only a portion of the waste was released rrbm the pipeline. 
The pipeline did, however, cany the same uranium-rich waste stream that was discharged to the crib, 
so it is expecied that lhe contaminants would be the same. 

(4) Depth ofwast11 discharge: The 216-U-8 Crib dischar118(1 wastes at a depth of between 6 and 9 m 
(21 and 31 ft) bgs (crib structure was 3 m (1 O ft] tall) compared to lhe depth of the pipeline, which was 
3 to 4 m (10 to 12 ft) bgs. The representative site bounds the analogous site in tenns of discharge 
depth. 

(5) Expected dlslrlbul/on of contaminants: The expected distribution of contaminants in lhe vadose zone 
from the 216-U-8 Crib is expected to be similar to that of the 200-W-42 VCP, because the waste 
streams are the same, and the sites are located adjacent to each other. Less mobile contaminants, 
such as Cs-137, are found near the depth of release at both sttes. The distribution of these 
contaminants Is shallower at 200-W-42 VCP because of the shallower discharge depth. Insufficient 
data exist to evaluate the distribution of contaminants deeper In the vadose zone beneath the 
200-W-42 VCP. 

(6) Patent/al forhydrologic and conlaminanf impacts to groundwater: The 216-U-8 Crib is known to have 
impacted groundwater. The potential for contaminants to impact groundwater at the 216-U-8 Crib is 
expected to be greater than that of the 200-W-42 VCP, because the volume of was1e discharged Is 
believed to be much greater than that of the 200-W-42 VCP and the discharge depth 
of the crib was g11111ter. Significant zones of contamination are at the base of the crib (9 m (31 ft) bgs) 
to 1 3  m (42 ft] bgs and In the deep vadose zone (50 m (165 ft] to 61 m (199 ft)). Cesium-137 
concentrations are highest from 9 to 13 m (30 to 42 ft) bgs (maximum value of 91,190 pCi/g at 9 m 
(30 It] bgs) with no detectable concentrations below 30 m (100 ft). StronHum-90 was detected from 
9 to 61 m ('31 to 199 ft] with the value near the base of the crib (130 pCVg and between 35 and 50 m 
(1 15  and 165 fl) (maximum value ol 520 pCVg at 35 and 50 m (1 15  and 1 65 ft) bgs) with 
concentrations <20 pCi/g between 12 to 50 m (40 to 165 ff]). Uranium near the base of the crib is 
28 pCi/g for U-233/234 and 94 pCi/g for U-238, and within the Cold Creek unit, maximum values of 
uranium are 140 pCi/g U-233/234 and 150 pCi/g U-238 at 56 m (185 ff) bgs). Spectral gamma 
borehole logging Indicated a maximum U-238 activity of 831 pCUg at 12  m (38 ft). Levels of Tc-99, 
Am-241, plutonium, end Np-237 are less than 1 pCVg in the deep vadose zone. 
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TABLE B-3. 216·U·B CRIB AND ASSOCIATED ANALOGOUS WASTE SITES. (2 Pages) 

Waste Site Site Construction and Discharge History Rationale 

Process Waste Group Analogous SitH to be Evaluated using the 216-U-I Crib Repreaentatlve SHe Conceptual Model 

200-W-42 VCP/ Waste sites configurationlconstructioo: This VCP/unplanned release Is considered to be analogous lo the 216-U-8 Crib, because of the following 
UPR-200-W-163 criteria. . 

. Located south of the 221-U Building and wesl of Beloit Avenue. the 
1 ,965- by 20-fl site consists of vitrified CW/ pipeline buried (1) Waste site configuration and construction: This criterion Is partially applicable. Although the crib and 
approximately 10 fl below grade extending from the 270-W pipeline s1ructures are different, the representative site is deeper within the vadose zone and 
Neutralization Tank beneath the 2715-UA Building south to the therefore bounds its analogous site in terms of depth. 
216-U-8 Crib and then IX> the 216-U-12 Crib. 

(2) Volum11 of 11mU11nt received ., relation to the availabl� pore volume: Because the section of pipeHne 
. In 1995, the site-contaminated soil from the area above the associated wi1h lhe unplanned release discharged In !he 216-U-8 Crib and onty a portion of the 

200-W-42 VCP/UPR-200-W-163 south of Beloit Avenu11 to the effluent volume leaked lrom the pipeline, the volume of effluent discharged to the 216-U-8 Crib is 
216-U-8 was removed and placed over the top ot the 216-U-8 Crib. believed to bound Iha volume released from the 200·'.1-/-42 VCP. 
The area over the crib and consolidated soils was COYered wi1h soil 
and the site posted as an Underground Radioactive Material Area. (3) Contaminant inventory': The contaminant inventory for the 216-U-8 Crib bounds the contaminant 

inventory for llhe 200-W-42 VCP. because only a por1ion of the waste was released from the pipeline. 
Release historylllolume/depltl: 

(4) Depth of waste discharge: The representative site bounds the analogous site in terms of discharge 
. From 1 952 to 1960, the pipeline carried process condensate from depth. 

the 221-U uranium recovery process, 291-U-1 Stack drainage, and 
(5) Expected disuibutk>n of contaminants: The distribution of less mobie contaminants is expected to be 224-U Plant uranium oxide production (calcining) process 

condensate. shaNower at the 200-W-42 VCP than at the 216-U-8 Crib, because of the shaftower discharge . 

depth. Insufficient data exist to evaluate the distribution of contaminants deeper in the vadose zone 
. From 1960 to 1988, the pipeline earned 291-U-1 Staci<. drainage beneath the 200-W-42 VCP. 

and 224-U Plant uranium oxide production (calcining) process 
(6) Potential for hydrologic and contaminant impact$ to groundwater. The potential for contaminants to condensate. Contaminated water that was discharged to the crib 

from the 241-WR Vault in October 1965 included 3.14 kg (6.9 lb) impact groundwater at the 216-U-8 Crib is expected to be greater than that of 200-W-42 VCP, 
thorium. because the volume or waste discharged to lhe crib is believed to be much greater than the volume 

that leakud from the 200-W-42 VCP end the discharge depth of the crib was greater than the leak 
depth of the VCP. Surface soil samples collected during the VCP limited field investigation in 1994 
typically shoWed low levels or activity for analyzed constituents. However, the highest Sr-!lO and 
Tc-99 e�vmes were detected in adjacent vegetation samples al 1 ,380 pCi/g for Sr-90 and 1 1 7  pCVg 
for Tc-99. Significantly higher levels of contamination (maximums or 420 pCi/g Am-241 ,  40,081 pC�g 
Cs-137, 146 pCilg Sr-90, 50 pCVg Tc-99, 43 pCi/g U-238, 3.3 pCVg U-235, end 38 pC�g U-233/234) 
were dete<:led throughout the 4 m (1 2-ff) depth of the investigation above the pipeline. The data also 
suggested that minor lateral spreading (no more than 1 to 2 m 13 to 5 ft]) was apparent. 

• Note that the contaminant Inventory (e.g., total mass or a consrnuen1) 1s based on hlstonc disposal records. Actual vadose zone concentrat10ns were determined based on the field lnvest,gat1on 
phase of the project. 1he vadose zone concentrations we/8 utiMzed in the risk assessment calculations. 

bgs = below ground surface. 
VCP = vitrified clay pipeline. 
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TABLE 8-4. 216•U•12 CRIB ANO ASSOCIATED ANALOGOUS WASTE SITES. 

Waste Site Site Construction and Discharge History 

2 16-U-12 Crib 

Representative Site 

Waste sites configurationlconslruclion: 

Located soulll of the 221-U Building and west of Beloit Avenue, 

The criteria considered to evaluate the �!Jilability of the 216-U-1 2 Crib as representative of the analogous 
sites assigned to It are as follows. 

the 1 50- by 60-ft site consists or a backfilled trench with gravel (1) Was/11 :sit11 configuration and com!'IJCt/on: The 216-U-12 Crib was constructed In a 5 m (15 ft) deep 
open excavation, which was ba�� :ted with drainage layers of gravel, ovenain by a polyethylene barrier 
and soil backfill. The 216-U-16 Cr b and 21 6-U-17 Crib are constructed similarly, wh�e lhe 216-U-S, 
216-U-6, and 216-U-15 Trenchc,s ,ere open excavations that were intended ror sl'ort-term use, 
contained no struclure, and were rnNled with soi! aner use. The depths or the analogous sites range 
between 3 and 6 m (10 and 18 ft). 

overtain by a polyethylene banier and soil backfill. A per1orated 
VC P is placed along the bottom ol the trench. The bottom of the 
trench is approximately 15 fl deep and measures 10 by 100 ff. 
The aib was constructed by lirst filling the bottom few feet with 
gravel. Then lhe VCP was placed along the centertine and 
covered with gravel for a total depth rA 5 fl. A plastic barrier was 
placed over the gravel layer, 1r1d the trench was backfined to (2) Volum11 of emuent rece/wJd in rel ,;on to the available pore volume: The volume of effluent discharged 

to the 216-U-12 Crib is significant,y greater than the soil pore volume beneath the site (1 50,000 m3 

compared to 1400 m"). The 21 6-U-12 Crib bounds the analogous sites, beeause it had a 
grade with the original excavated sediment. 

signifocantly higher ratio of effluent volume to soil pore volume compared to analogous sles In 1992, the site surface was radiologtcally surveyed and down 
posted from a Surface Contamination Area lo an Underground 
Radioactive Material Area. (3) Contaminltnl inv11nlory': The primary const�uents In the 216-U-12 Crib waste inventory are uranium, 

Tc-99, and nitrate. Of these constituents, actual inventories for the 216-U-12 Crib were calculated only 
Re/ease history/1/olume/dopth · 

From 1960 to 1988, the site received 291-U-1 Stack drainage and 
224-U Plant uranium mude production (calcining) process 
condensate. Contaminated water that was discharged from the 
241-WR Vault to the crib in October 1965 irduded 3.14 kg 
(6.9 lb) thOrium. In 1 988, the 216-U-12 Crib was replaced by the 
216-U-17 Crib. 

(4) 

fnr 11mnt11m (2010 kg) Total 1Jrenium, Tc-!!!!, and nitrate inventories for !he ::?H!-U-15 Crib and • 
216-U-17 Crib are expected lo be tower than for the 216-U-12 Ctib, because they received similar 
process condensate wastes from the 224-U Plant but received a smaller volume of waste. Because 
the 2t6-U•S and 216-U-8 Trenches received unirradaled ruel waste streams, no Tc-99 is expected to 
be present. The 216·U-1S, 21 6-U-5. and 218-U-8 Trenches uranium inventories were estimated at 
2.25 kg, 
363 kg, and 363 kg, respectively. Nitrate inventories at the 216-U-5, and 216-U-8 Trenche!i were 
estimated at 200 kg for each trench. The 216•U-1 5 Trench receilled approximately 1 Ci of fission 
products (compared to about 6 Ci of fission products at 21 8-U-12) and significant amounts of organic 
solution. \\tlereas none of the other sites, lnduding the 216-U-12 Crib, did. 

Depth of waste dische,ve: The discharge depth for the 216-U-12 Crib is 5 m (1 5 ft) compared to a 
range of 3 to 6 m (10 to 18 ft). The discharge depth for the representative site is consistent with the 
analogous s"es. 

(5) Expected di5tribution of contaminan/5: The distribution of contaminants at lhe 218-U-12 Crib in lhe 
vadose zone is expected lo bound the dlstr1butlon of mobile contaminants at the 216-U-15, 218-U-5, 
and 216-U-8 Trenches. Because or the relatively sman volume of waste dlseharged (approximately 
equal to or less than 1 pore volume), 1he contaminants would not be carried very deep Into the vadose 
zone and would be found primarily near the point of release. Contaminant distributions for the 
216-U-16 Crib and 216-U-17 Crib primanly -,a mobile contaminants that would have a 
distribution similar to those of the 216-U-1 2 Crib. 

(8) Polential tor hydrologic and contaminant impacts lo groundWaler: The 218-U-12 Crib is bmrding, 
because It Is knOIN!1 10 have Impacted groundWater as evidenced by the presenc.e of Tc:-99 and 
nitrate In lhe groundwater. 
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21 6-U-12 Cnb 
(cont) 

The 216-U-16 Cnb also may have impacted groundwater, primarily because of !he large wlume of water 
discharged lo this site. No other analogous sites In this group Impacted groundwater because of the limlted 
volumes of waste discharged to these sites. 

Limited characterization data are available for the crib from a 1994 borehole placed adjacent to the crib 
footprint, which sh� no contaminants above background. A spectral gamma borehole logging of a 
borehOle through the crib to 53 m (175 ft) bgs indk:alea Ca-137 from 5 to 18 m (16 to 59 ft) (maximum 
activity of 16,100 pCVg at 7 m (23 ft)) and U-238 ln>m 5 to 2<1 m (17 to 80 ft) (maximum activity of 
500 pCVg a1 23 m [76 ft( bgs). Uranium-235 was detected by the radionudide logging system al 20 pCi/g 
between 22 and 2<1 m (73 and 80 ft). Levels of Am-241, plutonium. and Np-237 are less than 1 pCi/g In the 
vadose zone. 

ProcaH Waste Group Analogous Sites to be Evaluated ualng the 216,-ll-12 Crib Representative Site Conceptual Model 
-- ------ - ·,------------ -----------,--------------- ------------- -------1 

21 6-U-S Trench Waste sites configuralioNconstnJction: This trench is considered to be analogous to the 216�-12 Crib, based on the following criteria. 

Localed northwest of the 221-U Building and contains en unlined (1) Waste 5ite configuration and CQn:strvc;tion. The site is an inactive unlined !tench; howe,ier, it lacks 
trench 70 by 70 by 1 o n deep covered by backfill. drainage layef!I and en impermeable barrier. 

In 1994, the crib surface was intenm-stabilized with 18 to 24 in. of (2) 
uncontaminated backfill. This site is posted as an Underground 
Radioactive Material Area. 

Volume or effluent received in relation to the available pore l/0/ume. The trench received a -.olume ct 
effluent comparable to the soil pore wlume (4500 ml compared to 3300 ml). which is significanUy less 
than the volume received by the 216-U-12 Crib. • 

Release history/volume/depth: (3) Contaminenl inllflnto,y'. The trench received an uranium-rich waste stream estimated to contain 363 
kg of uranium and 200 kg or ni1rate. 

A single discharge of liquid waste in 1952 consisting ot 
untrrad1ated uranium was1e lrom the mid startup run at the 221-U (4) Deplh or waste discharge. The trench was constructed lo a depth that Is similar to the 216-U-12 Crib. 
Building. 

(5) Expected distribution of contaminant. The trench has primary con1aminants of uranium and nitrate; and 
Is expected to have similar contaminant distributions with maximum concentrations expected at the 
base of the trencn (3 lo 6 m (10 to 1 2  n I bgs) and little lateral sp,eading. 

(6) Potential tor hydrologic and contaminant impacts to groundwater. The site IS not believed to have 
Impacted groundwater. because of the limited discharge volumes from the site. 

This site Is bounded by the 216-U-12 Crib; however, contaminant concentrations, 11ertical distribution, and 
risks likely are lower than those of the crib. based on (1) the site receiving orders of magnitude less 
wastewatet than the 2f6-U-12 Crib (4500 ml compared lo 150,000 m"}; (2) the site receiving a smaller 
inventory ot contaminants (an order of magnitude less uranium, which was unirradiated); and (3) the site 
receiving a single short-<lura1ion discharge (lacks a persistent driving source of wastewater), which likely 
would further limit the vertical movement ot contaminants from the point of discharge. 
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216-U-6 Trench Waste sites conriguralionlconstruclion: 

• Located northwest of the 221-U Bunding and contains an untined 
trench 105 by 40 by 10ft  deep cowred by backfill. 

This 1rench Is considered to be analogous to the 216-U-12 Crib based on the following criteria. 

(1) Wasri, siti, conngurlllion 11nd construction. The s�e is an inactive unlined trench; �ver, it tacks 
drainage layen; and an Impermeable barrier. 

In 1994, the crib surface was interim-stabilized with 18 to 24 in. of (2) Volume of emuent received in relation to the available pore volume. The trench received a wlume of 
uncontaminated backfiR. This site is posted as an Underground effluent comparable to the soil pore wtume (4500 ml compared to 3300 m3) and significantly less than 
Radioactive Material Arer,. the IIOlume received by the 218-U-12 Crib. 

R111&ase historyll,olurneldepth: (3) Cont11minimt inventory". The trench received a uranium-rich was1e stream estimated to conlain 363 kg 
of uranium and 200 kg of nitrate. 

A single disctiarge of liquid waste In 1952 consisting of 
unirradiated uranium waste from the cold s1ar1up run at the 221-U (4) Depth of waste dlschs'Tlf'. The trench was constructed lo a depth similar lo thcll of the 
Building. 216-U-12 Crib. 

(5) Expected distribution of contaminant. The trench hcls primary contsminants of uranium and nitrate, and 
is expected to have similar contaminant distributions with maximum concentrations expected at the 
base of the trench (3 to 8 m (10 to 12 n )  bgs) and ltttte lateral spreading. 

(6) Potential ror hydrologic and contaminant impacts to QffJUndwater. The site is not beUeved 10 have 
impacted groundwater because of lhe timtted discharge 110lumes from Iha site. 

This site is bounded by the 216-U-12 Crib; howelll8r, contaminant concenlralions. vertical distribu1ion. and 
risks likely arc lower lhan those olthe aib, b8sed on (1) the site recei-.ing orders of magnitude less 
wastewater than the 216-U-12 Crib (4500 m' compared to 150,000 ml); (2) the site receivinQ a smafter 
inventory � contaminants (an order of magnitude less uranium, v.fllch was unirradtated); and (3) the site 
receilling a single stwt-<luration discharge (lacks a persistent driving source ol wastewater), which likely 
would further limi the vertical movement of contaminants from the poin1 of discharge. 
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216-U-15 Trench Waste sites configuration/construction: This trench is considered to be analOgous to the 216-U-12 Crib because of the 1ollowing criteria. 

Located north ol 18"' Street and west of the 271-U Building, the (1) Waste sire configuration and construction. The site is an inactive unlined !Tench; howewr, ii  lacks 
drainage layers and an impermeable barrier. site contains an unlined trench 20 by 20 by 1 5  n deep covered by 

backfill. 

No surface marl<ers exist to identify the exact location of this 
waste unit. 

Release history/1/olumeldepth: 

A single discharge of liquid waste consisting or 7,000 gal of 
interface crud, activated charcoal, and dialomaceous earth 
containing approximately 1 Ci of fission products. The site is 
associated with the 388-U Tank and the 276-U Solvent Storage 
Tank. 

(2) Volume of emuenr received in relation to the available pore volume. The trench received a volume of 
effluent less than the soil pore volume (68 m' compared to 560 m"). 

(3) Contaminant inventory'. The trench received an Inventory or fission products (approximately 1 Ci) less 
than that of the 216-U• 12  Crib (approximately 6 Ci); however, it is reported that this trench received 
organic solutions containing tributyl phospha1e. 

(4) Depth of waste discharge. The trench was constructed to a depth similar to that o1 the 
216-U-12 Crib. 

(5) Erpecl!Jd distribution of contaminant. The trench is expected lo have similar contaminant distributions, 
with maximum concentrations expected at the base of the trench (3 to 6 m (10 to 1 2  n )  bgs) and hHle 
lateral spreading. 

(6) Potential for hydrologic and contaminant impacts to groundwater. The site Is not believed to have 
impacted groundwater because of the limited discharge volumes from the site. 

This site is bounded by the 218-U-12 Crib; however, radionuc�de contaminant concentrations, vertical 
distribution, and risks likely are lower than those of the crib based on (1) the site receiving several orders 
of magnitude less wastewater (68 m' compared to 150,000 m'); (2) the site receiving a smaller inventory of 
radionudides (3 orders or magnitude less uranium); and (3) the s�e receiving a single short-duration 
discharge (lacks a persistent driving source of wastewater), which &kely would further limit the vertical 
movement of contaminants from the point of discharge. The 216-U-12 Crib, however, does not bound the 
chemical inventory of the 218-U-1 5 Trench, which received organics including tributyl phosphate and normal 
paraffin hydrocarbon. No analytical data are available for this site other than a report of core samples taken 
in 1970, which was not radioactive. There is some uncertainty as to the exact location of this site. 
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21 6-U-16 Crib W11sre sites contfgurationlconstruction: 

Located south of 16"' Street, between Beloit end Cooper 
Avenues, and southwest of the 22'4-U Building, the crib CCYers a 
262• by 191-ll area. Its distribution system consists of two 
8-in.-diameter polyviny1chloride header pipes (reducing to 6 in.) 
set 3 ft above lhe crib bottom and running on opposite sides ol 
the crib. The header pipes are comeded by a series of 4 in. 
perforated polyvinylchloride pipes on 10-11 cemers Iha! run across 
the crib. Each header pipe and cross line has a 11ent pipe. The 
bottom around the distribution system is fined with 5 II of gra11el 
covered by a 36 mil reinforced polyethylene Mner. The volume 
above the liner Is backfilled to grade. The crib bottom is 
approximately 17 11 below grade sutace. 

The crib is identified with concrete markers and is posted With 
Underground Radioactive Material Area signs. 

Re/ease hisrorylvolumeldepth: 

Between 1984 and February 1 985, liqoo waste lr0m the 
224-U Urann .. n Oxidc, Processing Faciity steam condensate, 
chemical sewer waste. 271-U compressor cooling water. an<I 
221-U chemical sewer waste were released to the crib. 

This crib is considered to be analogous to the 216-U-12 Crib. The tallowing criteria were used lo evaluate 
this relationshl!). 

(1) Waste site configuration and consfrucfion. The ste Is an inadive gravel-filed crib similar in 
construdion to the 216-U-12 Crib. 

(2) Volume of effluent mceived in relation lo the available pore 110/ume. Although the s�e received large 
volumes of effluent (409,000 m• compared to 1 50,000 m' for the 216-U-12 Crb), i1s pore volume 
was significantly larger (16,500 m3 compared to 1400 m") and therefore is bounded by 216-lJ.12 In 
terms of effluent IIOlume in relation to available pore volUTM. 

(3) Contaminant inventory". The site received a dilute uraniUm-bearing process W11ste stream. 

('4) Depth ofwasle di&charge. The crib was constructed to a depth similar to lhe 216-U-12 Crib. 

(5) Expected distribution of contaminants. The primary radionuclide contaminants (uranium, Tc-99, and 
nitrate) are similar, and the site is expected to have a sim�ar contaminant distribution with mallimum 
concentrations at the base of the crib (5 m (17 ft] bgs). 

(8) Potent/a/ for hydrologic and contaminant impacts to groundwater. The 216-U-16 Crib also may have 
impacted groundwater, primanty due to the large volume of water discharged to this site. The water 
discharged tram the 2,s-u-1s Cnb rormea a perched groundwater table that spread laterally along,he 
callehe to the 216-U-1 and 216-U-2 Cribs, where uranium and Tc-99 were mobilized from beneath the 
216-U-1 and 216-U-2 Cribs and moved to groundwater through an impropet1y sealed well near lhe 216· 
U-1 Crib. 

Characterization is limited to geophysical well logs. The site operated for less than 1 yr, bu1 received a high 
enough rate of elfluenl to create a perched groundwater table. 

This site Is bounded by the 216-U-12 Crib; however, contaminant concentrations and risks likely are lower 
based on (1) the site receiving a smaner lnvento,y of contaminants (2 orders or magnitude less uranium) and 
(2) wastewater was distributed over a much larger crib-base area. 
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21 6-U-17 Crib Waste sites con�guralionlconstruction: 

Located southeast of the intersection of Beloit Avenue and 
16'" Street, 1he crib covers a 204 by 64 ft area. It a;,nslsts of a 
single below-surface perforated distribution pipe running down the 
centertine of the crib in a coarse gravel layer 150 by 10 by 6.5 ft 
deep. The gravel is covered with a 1 D mil polyvinylchloride 
membrane and 1D n of backfill. The crib bottom Is approximately 
18 ft below grade surface. 

A surface radiological surwv in 1997 follld no contamination. 
The crib is posted as an Underground Radioaclive Material Area. 

Release histo,yNo/ume/depth: 

Between 1989 and 1992, 224-U Plant uranium oxide production 
(calcining) process condensate from the orr-9as condensers was 
neutralized and pumped to the crib for disposal. 

' 

This crib is considered to be analogous to the 216-U-12 Crib. The following criteria were used to evaluate 
this relationship. 

(1) 

(2) 

Waste site configuralion and construction. The 216-U-17 Crib is an inactive crib of similar construction 
(drainage layers and owrtain by an impenneable barrier) that was bull! to replace the 216-U-12 Crib. 

Volume of effluent received in relation to the avaBab/e pore IIOlume. The 216-U-17 Crib receilled a 
tiquid effluent equal to Its pore volume (21 10 m3). 

(3) Contaminant inll!ffl�. The crib received a uranium-rich waste steam, although signlficanUy less 
in11entory tnan the 216-U-12 Crib. 

(4) Depth of waste discharge. The 216-U-17 Crib was construcled lo a depth similar to that of the 
216-U-12 Crib. 

(5) Expected distribution of contaminant. The 216-U-17 Crib and 216-U-12 Cribs are expected lo have 
similar contaminant distributions with maximum concentrations expected at the base of the aib and 
tittle lateral spreading 

(6) Potential for hydrologic and contaminant impacts to groundwater. The 216-U-17 Crib and 
216-U-12 Cribs have similar hydrogeology and a thick vadose zone; however, the VOiume of effluent 
discharged is equal to the soil pore volume. Therefore, 11 1s not t>el1e11ed that the contam,nants frol'n the 
crib significandy impacted groundwater. 

Logging of six boreholes with the Radlonudide Logging System in the 216-U-17 Cnb was completed in May 
1993. after the crib received approximately 1 . 12 x 106 L ol waste, and no man-made radionudides were 
detected in the vadose zone beneath the crib. In addition, sampling of the U03 Fad�ty process condensate 
discharged to the· alb delecled only tow concentraUons of tritium, uranium, Tc-99, nitrate. and nuoride 
(WHC-EP-0664). 

Risks associated with this s�e are expeded to be bounded by those of the 216-U-12 Crib, because the 
waste Inventory and 1/0lume are significantly less than at the 216-U-12  Crib logging results. 

-···•· Note that the ronta°mina°nt Inventory (e.g., total mass of a constituent) is.based on historic disposal records. Actual vadose wne concentrations were determined based on the field 1nvesligation 
phase of the project. The 11adose zone concentra�ons -.wre utilized in the risk assessment calculations. 

bgs = below ground surface. 
VCP = vitrified clay pipeline. 
WHC-EP-0664, 1993, Groundwater Impact Assessment for the 216-U-17 Crib, Westinghouse Hanford Operations, Richland, Washington. 
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21 6-U-4 Reverse 
Weft/216-U-4A 
French Drain 

216-U-4 Reverse Wetu21&-U-4A French Drain Representative Site 

W11ste sites configuration/cons/rod/on: 

A 10- by 10-ft area containing a reverseweU (a 3-ln. diameter pipe 
extending 75 n into the ground with the bottom 25 ft or pipe 
perforated) c:omected to a Fn,nch drain (a 51-in.-diameter 
concrete pipe extending 4 ft Into the ground) located near the 
northwest comer of the 222-U Building. 

Area stabilized with clean backfill and posted as an Underground 
Rad10actIve Material Area. 

Release history/volume/depth: 

The reverse well received acidic decontamination liquid waste 
containing fission products from the 222-U Labor.atOl'f hood sinks 
from 19-47 until It plugged In 1955. An owrflow line was installed to 
the 216-U-4A French Drain, which continued to receive similar 
wastes until 1970 when laboratory operations were shut down. 

Because of the proximity of the 216-U-4 Reverse Well and 216-U-4A French Drain s�es, they have been 
oombined into one conceplU91 contaminant distribution model. The 2t6-U-4 Reverse WeH and 216-U-4A 
French Drain were selected as a representative site based on the following criteria. 

(1) Was/a site configuration and construction. The 216-� Rever,e Well ls the only reverse well among 
the U Plant ClosUre Area waste sites, and the 216-U-4A French Drain and the 216-U-4B French Drain 
were constructed similarly (having similar materials and depth). 

(2) 

(3) 

Volume of effluent received in relation to /he avsileble pore volume. The volume of effluent discharged 
through the 216-U-4 Reverse Well and the 216-U-4A French Drain Is 845 ml compared to 33 ml for 
the 216-U-4B French Drain. 

Contaminant inventory'. The 216-U-4 Re11erse Well, the 216-U-4A Drain, and the 216-U-48 French 
Drain received waste from the 222-U Laboratory. The primary contaminants discharged to the 
216-U-4 Re11erse Well and the 216-U-4A French Drain are uranium (8.83 kg), plut0111um 
(9.00 E-03 g), Cs-137 (1 .85 E-01 Ci), Sr-90 (1.59 E-02 Ci), and nibate (1 ,300 kg). The 
contaminant in11entory for the 216-U-4B French Drain is higher in terms of plutonium (5.40 E-02 g), 
sim�ar in terms ol Cs-137 (1.97 E-01 Ci), lower in Sr-90 (1 .65 E-03 Ci) and nitrate (10 kg), and 
lacks uranium al1ogelher. 

.. 
(4) Depth of waste discharge. The depth of discharge is similar for the 216-U-4A French Drain end 

216-U-48 French Oniin; however, the 2t6-U-4 Reverse Well ls approxlmateiv 20 m (66 ff) deeper. 

(5) Expected distribution of contaminant. Because of the greater depth of the reverse wea and much 
greater combined volume or discharge from the 216-U-4 Reverse Well and 216-U-4A French Drain, 
the contaminant dlstr1bution Is expected to be significantly deeper for the representative site than for 
the analogous site (the 216-U-48 French Drain). Similar to other Wlllste sites in the U Plant Closure 
Area, immobile contaminants such as Cs-137 are found near the point of release, and more mobile 
contaminants such as nitrate are migrating lower in the 11c1dose zone. The representali\18 site bounds 
the analogous site In terms of the depth or the contaminant distribution. 

(6) Potential for hydrologic and contaminant impacts to groundwater. Because ol the depth of the 
216-U-4 Reverse Well, the volume of effluent discha19ed in comparison to the soil pore volume, and 
the detection of uranium at the caliche layer In excess ol the background concentration, It is belielled 
that the rapresenteti\18 site may have impacted groundwater. 
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Reverse Well/French Drain Group Arl■logou1 Slln to be Evaluated uelng the 21 6-U-4 Reverse Well/21 6-U-"A French Drain RepreHntatlve Site Conceptual Model 

21 6-U-48 French Waste sites configuration/ccnstruction: 
Drain 

A 5- by 5-ft area containing a French d"in (a 36-in. concrete pipe 
extending 10 n in!o the soil) localed soulh of the 222•U Building. 
The French drain Is a Washington State-registered underground 
Injection -n. 

• This site is posted as an Underground Radioactive Material Area. 

Re/ease history/volume/depth: 

From 1960 to 1970, !he site received contaminated liquid 
laboratory waste from hot cells and hoods in !he 222-U Laboratory. 

This site is analogous to the 216-U-4 Reverse Wel\/216-U◄A French Drain, based on the following cri!eria. 

(1) Waste site configural/on and constn,i;tion. This site Is an inadive French drain of constrvction slmUar 
lo Iha! of the 216-U-4A French Drain. 

(2) Volume of effluent roceived in relation lo lhe available pore volume. This site received a smaner 
effluent volume !han lhe 216-1.MA Frvnch Drain and therefore Is bounded by it. 

(3) Contaminant ll"IVtffltor/'. This si!e received a similar contaminant ln11en!ory (see discussion under 
216-U-4 Reverse WeU). 

(4) Depth or waste discharge. The 216-LJ-4A and 216-U-48 French Drains have similar 
structure·depths. 

(5) l:xp«ted distrlbution or contaminant. The contaminant distribution is e,cpected to be similar to the 
21 6-U◄A French Dram, althOugh bounded by ii because of smaller release volume and inventory. . 

(6) Potential for hydrologic and contaminant Impacts to groundwater. The site has a thick vadose zone 
and deptn similar 10 the caliche layer ol the representative site because of the proximity ol lhe two 
sites. Because l/1e waste invento,y for nitrate. tne release ClePth. an<1 effluent VOiume are all 
significantly less IOf the 216 U -48 French Drain, the representative site is believed to bound it in 
terms of impacts to groundwater. 

• Note !hat the contaminant inventory (e.g., lolal mass or a constituent) is based on hislonc disposal records. Actual lllldose zone concentrations were determined based on the field mvest1galion 
phase or the project. The vad�e zone concentrations were utilized in the risk assessment calc:ulaUons. 
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UPR-200-W-19 

UPR-200-W-19 Representative Sita 

Waste sites configuration/construction: 

The 425- by 197-ft soil area is located north of 16., S1ree1. wes1 or 
lhe 221-U Bu�dlng, and east d the 207-U Retention Basin. This 
site oontains the 216-U-1 and 2 16-U-2 Cribs, the 
241-U-361 Settling Tank, and the 260T·W5 Septic Tank and 
diversion bolCes. 

• In 1992, contaminated soil in the vicinity ol lhe 216-U-1 and 
216-U-2 Cribs was scraped and consolidated near the 
241-U-361 Settling Tank. The surface surrounding the 
241-U-361 Settling Tank was surface stabilized with &holcrete. 
The area then was covered with 16 to 24 In. of clean backfill and 
posted as an Underground Radioactive Material Area. 

Release historymlumeldeplh: 

In 1953, an unknown 110lume of liquid wastes from the uranium 
recovery process in lhe 221 -U Building and the 224-U Building 
overflowed from the 1181lts on the 241-U-36 1 Se1Uing Tank and the 
21G-lM and 216-U-2 Cribs and on lo the ground. Contamination 
was reported over an area of approximately 50 rt'. Soil removal 
and bacllfi� were performed. The area originally was marl<ed by a 
wooden fence, and posted with Radiation Zone signs. Over the 
yeani. contamination from windblown soil and vegetation extended 
the area ol surface contamination until it was stabilized In 1992. 

The aiteria considered to ewlualll the suitability of UPR-200-W-1 9  as a representative of the sites assigned 
to it are as foDows. 

(1) Waste site a>nfigurslion and constllJdion. UPR-200-W-19 is an unplanned release site where 
contaminated li�id from a high-risk waste Sile was known lo ha11e been released to the ground. 

(2) Volume of effluent received in relation to Ille available pore 110/ume: This criterion is only applicable 
v.tten a known volume of waste is released to II site of defined size. Because the volume of the release 
for UPR-200-W-19 is not known, the relationship to pore 110lume canno1 be determined. 

(3) Contaminan/ inw,ntol)f: Because UPR-200-W-19 was an unplanned release, contaminant in11entory is 
not known. 

(4) Deplh of waste discharpe: The UPR-200-W-19 was a surface release or liquid that was later spread to 
a wider area by plant and animal/insect intrusion. The depth of the release is expected to be 1 to 2 m 
below the·eiean backfill. 

(5) Expected distribution of contaminants: Immobile contaminants from UPR-200-W-19 have remained 
near the surtace and have been spread laterally by windblown soil and vegetation. More mobile , 
contaminants are anticipated to be relatively shallow, because the effluent 110lume released was small 
relative to the volume discharged to the cribs. 

(6) Potent/al for hydro/ogic ;ind contaminant impacts to grounr1water: No impacts to groundwater are 
anticipated because or the small effluent 110lume believed to have been released to the srte compared 
to the 110lumes released at high-risk waste sites. 
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2607-WS Septic 
Tank and Tile 
Field 

Septic System Group Analogous Site• to be Evaluated u■lng the UPR-200-W-19 Repnisentatlve Site Conceptual Model 

Waste sites configurationlconslruction: This site is considered to be similar to and bounded by UPR-200-W-19 based on the following criteria. 

The septic tank (a buried concrete box 30 ft long, 13 ft Wide, and (1 )  Waste site configuration and constroction: This criterion is not applicable, because the unplanned 
release is not an engineered structure compared to the 2607-WS Septic Tank and TIie Field, which was 
designed lo accept sanitary effluent 

1 1  It deep) and two concrete diversion boxes are located north of 
lhe 216-U-1 and 216-U• 2 Cribs and the 241-U-361 Settling Tank in 
an Underground Radioactive Malerial Area. The two tile fields are 
localed outside lhe Underground Radioactive Material Area (2) Volume of affluent receiV9d in relation to Iha available pore volume: The volume or effluent received at 

the 2607-WS Septic Tank and TIie Field is oxpecied to exceed the soil pore volume. This is not the 
case ror UPR-200-W-19; however, this may not be of significance, because the septic tank and tile field 
system was Intended to accept sanitary effluent, not contaminated effluents. Therefore, the waste 
inventory transported with that liquid effluent is expected lo be minimal. 

boundary also to the north. One lile field (174 by 1 00 It) has been 
inactive since 1954. The second tile fiekl (1 36 by 100 It) is active 
and receives waste lrom U Plant facilities. 

The septic tank and the tv,o concrete diversion boxes were 
decontaminated and surface slabilized with clean back11ll in 1 992 (3) Contaminant in--,to,)I: The waste inwntory of the septic system is unknown, but is believed to be 

bounded by the contaminant inventory released to UPR-200-W-19, where a known release or 
contaminants from a high-risk waste site was documented and confirmed through characterization. No 
releases of radiological contaminants have been documented for the 2607-WS Septic Tank and T�e 
Field, because it was not intended for disposal of sanitary effluent. 

and posted as an Underground Radioadive Malerial Area. 
Radiological contaminalion on the surface wtlhln the active lile liekl 
was deconlaminated by scraping off surface soils and the posting 
removed 

Release history/volume/depth: 

Contaminabon from windblown soil and vegetalion from the 
241-U-361 unplanned release probably was the source or the 
contamination. However, no radionudides or hazardous chemicals 
are known lo have been associated with discharges to 1his septic 
syslem. The system was designed to receive up lo 3,200 gaVday 
ol sanitary wasle rrom U Plant facilities. 

(4) Depth of waste discharge: The depth or discharge for the septic system is considered similar to 
UPR-200-W-10, because the septic tank and tile fields are near the surface. 

(5) ErpectN distribution ot contaminants: The contaminant distribution is expected lo be near the surface 
for Immobile contaminants 6UCh as Cs-137 that may have been inadvertently released into the septic 
system. More mobile contaminants inadvertently discharged into the septic system could migrate 
deeper int. the vadose zone; however, the amounts of these contaminants are expected lo be small, 
because these contaminants were not purposely discharged into the septic system, and no unplanned 
releases have been documented. Because surface contamination has been documented and 
charaderized at UPR-200-W-19, it is believed that the representative site would bound the analogous 
sites in terms of risk. ' 

(6) Potential for hydro/ogic and contaminant impacts to groundwater: Because of the limited contaminant 
inventory released to the sites compared with the inventory release to other U Plant waste sites 
designed to accept llquld effluent, the site is not believed to have impacted groundwater. 
Characterization data from borehole 299-W19-97 placed adjacent to the south west comer of the tile 
fields as part or a 1994 investigation showed no evidence of impact to the vadose zone rrom the tile 
field. Low levels or Cs-137 associated with UPR-200-W-19 were detected near the surface. 
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2607-WT Septic 
Tank and Tile 
Field 

200-W-71 Pit 

Waste sites configuration/construction: This site I& considered to be similar to and bounded by UPR-200-W-19 based on the following criteria. 

The 350-gal septic tank and 136- by 100-ft drain field. This unM Ues (1) 
45.9 ft north of the northernmost comerof lhe 221-U Canyon 

Waste site configuration and construction: This criterion Is not applicable, because the unplanned 
release is not an engineered structure like the 2607-WT Septic: Tank and Tile Field, which was 
designed lo accept sanitary effluent Building. 

This system was abandoned In 1999 in accordance with the 
requirements of WAC 246-272-1 8501. All sewage inside the tank 
was removed, and the empty lank was tilled to eliminate void 
spaces. 

Release historylYolume/deptfl: 

No radionuclides or hazardous chemiQl!s are known lo have been 
associated wilh this septic system. The system was designed to 
receive up to 264 gaUday of sanitary waste from the restroom 
located in the 221-U Canyon Building. 

(2) Volume of emuent received in relation ro file available pore volume: The volume of effluent received al 
the 2807-WT Septic Tank and Tile Field is expected to exceed the soil pore volume. This is not the 
case for UPR-200-W-t9, however, this may not be of significance, because the septic tank and tile field 
system was intended lo accept sanitary effluent, not contaminated effluents. Therefore, the waste 
lmiento,y transported with that liquid effluent is expected to be minimal. 

(3) Contaminant in-,tory': The waste inventory of the septic tank and tile field system is unknown, but is 
believed to be bounded by the contaminant inwntory released to UPR-200-W-19, when! a known 
release of contaminants from II hlglwisk waste site was documented and confirmed through 
characterization. No releases ot radiological contaminants ha11e been documented for the 2807-WT 
Septic Tank and T�e Field, because ii was not intended for disposal or sanitary effluent. 

(4) Deplh of waste discharge: The depth of discharge for the septic tank and tile field system is considered 
similar to UPR-200-W-19, because the septic tank and tile rields are near the surface. 

(bl Eltpecled aislnbutton or contaminants: The contaminant distnbulton Is expected to be near the surface 
for immobile contaminants such es Cs-137 that may have been inadvertently released into the septic 
tank and Ille field system. More mobile contaminants inadvertently discharged into the septic tank and 
ma field system could migrate deeper into lhe vadose zone; however. the amounts of these 
contaminants are expected to be small, because these contaminant:. were not purposely discharged 
into the septic system, and no unptaMed releases have been documented. Because surface 
contamination has been doa.mented and characterized at UPR-200-W-19, it is betielled that the 
representative site "'°uld bound the analogous sites In te"!1s of risk. 

(6) Potentiatf'oi hydro/ogle and contaminant Impacts to groundwater: Because ot the shallow nature of the 
site, and the limited contaminant inventory released lo the sites in comparison to other U Plant Closure 
Arca waste sites designed to accept liquid effluent, the site is not believed to have Impacted 
groundwater. , 

Solid Waste Group Analogous Sites to be Evaluated using the UPR-200-W-19 Representative Site Conceptual Model 

Waste sites configuration/construction: 

• A 262.5• by 49.2-fl sow area originally containing a burning pH 
located southeast of the 221 ·U Building, south of 16" Street and 
east of Beloit Avenue. 

• The site was identified from aerial s:t,otos taken in lhe late 1940s. 
The site is not marked. 

Release history/\lolumeldepth: 

• Suspected uranium-contaminated debris was burned llt this site in 
the tah, 1 940s and apparently COYered with soil. No radioactiw 
contamination has been discove,.(I in or around this site. 

(1) 

Significant uncertainties exist concerning the nature of any releases at this 200-W-71 Pit site as welt as the 
locstion of the site. Based on the historical photographs and the general lack ot information on this site and 
on the UPR-200-W-8 Burning Ground, this site may be the bum pit that is described In the 
UPR-200-W-8 Burning Ground waste site. See lhe UPR-200-W� Buming Ground rationale in the following 
desaiplion. 
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UPR-200-W-6 
Burning Ground 

Wast11 sit11s confir,urationlconstruction: 

• A 425- by 100-11 soil area localed east of the 221-U Building, 
adjacent to the northwes1 corner of Beloit Avenue and 16"' Street. 

The site was deaned up and removed from radiation zone status In 

This s�e is considered lo be similar to and bounded by the represenlative site based on the foffO'Mng aiteria. 

(1) Waste site configuflltion and construction: This ai1erion is not applicable, because the 200-W-8 
Burning Ground site consisted of a trench that may have been used as a burning ground, compared to 
UPR-200-W-19, v.tllch was an unplanned release with no structure. 

1970. The sile is no longer marked or posted. (2) Volume of em1nmf receivttd in relation to the available pore volume: This criterion is no! applicable lo 
the 200-w-a Burning Ground, because no effluent is known lo have been disc:harged lo the site. 

Releas11 historylvolumelciepth: 

Suspected fission-product-contaminated debris was burned here in 
the 1 950s end covered with about 1 D  ft of dean fill . 

NOTE: Based on historical photographs and the general lack of 
information on this sile, the 200-W-71 Pit may be the bum pit that is 
described as the 200-W-8 Burning Ground waste site. 

(3) Contaminant inventotjl: The contaminant im1enlory discharged lo !his site was not documented, but 
the maximum dose rate of 45 rem/h al 5 cm (2 in.) is comparable to the 1 1 .5 rem/h at a distance of 
7.6 an (3 in.) measured at UPR-200-W-19. Howewr, because surface conlam,nalion has been 
documented by &Oil sampling a1 UPR-200-W-19, and the release occurred from a high-risk sile, ii is 
believed that !he representative site would bound the analogous sile in terms or rtsk. 

(4) Depth of wa$/e discharge: The 200-W-8 Burning Ground sile consisted of a shallow trem::h that is 
believed lo have been backfilled, and therefore the release depth of the contamination is similar to that 
of UPR-200-W-19. 

(5) EK peeled distribution of contaminants: The contaminant distribution at the 200-W-8 Buming Ground Is 
expected to be near the surface, because only solid waste was released at this site. Because 
contamInabon at the 200-W-8 Burning Ground is believed to have been cleaned up, UPR-200-W-111 
would bound the 200-W-8 Burning Ground in terms of contaminant distribution. 

(6) Potential for hydrologic and contaminant impacts to groundwater: This criterion is not applicable to the 
200-W-8 Burning Ground, because no liquid was discharged al this site. 
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UPR-200-W-1 18  

UPR-200-W-33 

Unplanned Release Group Analogous Sites lo be Evaluated u1lng the UPR-200-W-19 Representative Sita 

Waste sites conr,gurationlconstructioo: 

A 209- by 209-lt so11 area located around the railroad spur and 
21 HJ Chemical Tank Farm northwest of !he 221-U Building. 

Area stabilized with gravel and poslad as an Underground 
Radioactive Malerial Area. 

Release history/volume/depth: 

Drips and spills rrom lhe reclaimed nilllc acid unloading station al 
!he 21 1-U Chemical Tank Fann in lha 1960$ and 1970s was 
spread by the wind to the ground surface outside the concrete 
unloading station and onto surrounding soils. 

This stte is considered to be similar to and bounded by the representative sHe based on the foft0'1Mrg cnterla. 

(1) Wast• site conliguratfon end construction: The representative stte and the analogous site In lhis 
grouping are unplanned releases expected to be limited 10 surface soils within 3 m (1 O ft) of the ground 
surface, based on the nature of the releases. 

(2) Vo/um• of •ffluenf received in relation to the available pore volume: This criterion is nol applicable, 
beCause the 1/0lume of �QI.lid discharged Is not known. 

(3) Contaminant Inventory": The oontaminanl inventory discharged lo this site was not documented. 
However, because surface contamination has been documenled at UPR-200-W- 111, and the release 
occurred from a high-risk srte, H iS believed that 1he representative sile would bound the analogous Site 
In terms of risk. 

(4) Depth of waste discharge: Both the representative stte UPR-200-W-111 and the analogous site 
UPR-200-W-118 were released lo surface soil and therefore have similar release depths. 

(5) Expected distribution of contaminants: Because the release depths are similar, ii is anlicipated Iha! 
conlaminanl dislributlons at the repre,entallve site and the analogous sile would be similar. Because 
surlace contaminat10n has been documenled and characlerized al UPR-200-W-19, and the relea5'! 
occurred from a high-risk waste site, � is believed thal the representative site would bound the 
analogous site in terms of risk. 

(6) Potential for hydrologic and contaminant impacts to groundwater: This crijerion is not applicable 
because or the shallow nature of !he representative and analogous sites. 

Shallow/Surface Waste Sita Group Anafogous Sites 10 be Evaluated using 1he UPR-200-W-19 Representative Sita Conceptual Model 

Waste sites c;onligurationlconstruction: 

A 10- by 15-ft soil area IOCaled appmximalety 90 n east of the 
224-U Building. 

In 1955, Iha lop 4 In. of conlamlnated soil were removed and new 
soil was used to fill the excavalion. The ,ite was removed rrom 
radiation zone stalus In 1970. The site is no tonger mari<ed or 
posted. 

Release history/volume/depth: 

A leaking flange of !he C-5 Condensale line from the 
224-U Building caused a small area ol lhe ground to become 
contaminaled in March 1955. 

This site is oonsldered lo be similar lo and bounded by the representative site based on !he following cmeria. 

(1) waste siti, configuration and construction: This Ille Is an unplanned release of liquid waste to surface 
sou, similar to UPR-200-W-19, and therefore has no stniclure associated with it 

(2) Volume of emuent received in relation to the available pore volume: This criterion is not applicable. 
because the volume of effluent discharged to UPR-200-W-33 is nol known. 

(3) Contaminant inventory": The oontaminanl inventory al UPR-200-W-33 was nol documented. However. 
because UPR-200-W-33 was a small release oompared lo UPR-200-W-19, It is believed that the 
representative stte would bound the analogous sites in lerms of risk. 

(4) Dupth or "laste discharge: UPR-200-W-33 was an unplanned release to surface soil and therefore 
similar to UPR-200-W-1 e in terms of discharge depth. 

(5) Expected distribution of conlllminan�: Contaminant dislribulion,trom UPR-200-W-33 is believed lo be 
limited lo surface soils wilhln 1 m (3 fl) of the ground slllface, because the release was small and was 
cleaned up. Because the release depths are similar, and lhe effluent 110lume and contaminant 
inventory of UPR-200-W-19 is significantly higher. the representative site bounds this site. 

(6) Potential for h-ydrologic and contaminant impacts to groundWatv. This aitenon Is not applicable 
because of the shallow nature of the representative and analogous sttes. 
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UPR-200-W-48 

UPR-200-W-55 

Waste sites conf,guration/construction: 

A 32- by 32-ft soil area located at  the west end of the 221-U 
Bu�ding railroad cut at Bridgeport A-. 

• Contaminated soil was remOYed and a patch of gravel at the site 
may be part of the 1 958 stabilization effort The site Is no longer 
marked or posted. 

Relea:se history/volume/depth: 

Suspected fission-product-oonlaminaled particulates that spread 
from a jumper, wrapped in plastic, as t was  transferred lrom a 
flatbed truck lo a ral !road ftatcar at the railroad crossing In 195ll. 

Waste sites conflgurationlconslluction. 

A 10- by 1 o-n soil area located adjacent to the 224-UA Building 
loading ramp at the southwesl end of the building 

The site is no longer marked or posted. 

Release histo,y/volume/depth: 

An unknown amount of uranium l)OIMler remaining from deanup of 
a 1960, 1 .5-ton spill was washed off the asphalt, and � soaked into 
the adjacent soil surface. 

This site Is considered to be similar to and bounded by the representative site based on the ronowing criteria. 

(1) Waste site r:onflguration and c:onstrudion: This site Is an unplanned release of liquid W11ste to surface 
soil, similar lo UPR-200-W-19, and therefore has no structure associated with it 

(2) Vo/vme of emuent received in relation to the 11vail11ble pore volume: This criterion is not applicable, 
because the UPR-200-W-48 effluent 110lume discharged Is unknown. 

(3) Contaminant invento,V: The contaminant ln...entory at UPR-200-W-48 was not documented but the 
maximum dose rate ot 9 rem/h is comparable lo the 1 1 .5 remlh at a distance of 7 .6 cm (3 in.) measured 
at UPR-200-W-19. However, because UPR-200-W-48 was a small release compared lo the release at 
UPR-200-W-19, it is believed that the representative site would bound the al\lllogous sites in terms or 
contaminant inventory. 

(4) Deplh of waste discharr,e: UPR-200-W-48 was an Uf1planned release to surfac.e soil, and therefore 
similar to UPR-200-W-19 In terms of discharge depth. 

(5) l:1tpllCled distribution of contaminan�: Contaminant distribution from UPR-200-W-48 is believed to be 
limited to surface sons within 1 m (3 ft) of the ground surface, because the release was small. Because 
the release depths are similar, and the effluent 110iume and contaminant Inventory of UPR-200-W-19 
are signlncanuy higher, the represemative site bounds this site. 

(6) Potent/at for hydrologic and contaminant impacts to groundwater: This criterion is not appicable, 
because of the shallow nature of the representative and analogous sites. 

This site is considered to be similar to and bounded by the representative site based on the following criteria. 

(1) WaSle :site conflguralion and construction: This site is an unplanned release to the &Urface, similar to 
UPR-200-W-19, and therefore has no structure associated with it. 

(2) Volume of effluent recaived in re/alien to the available pore volume: This criterion is not applicabte, 
because the volume of water used to wash olf the asphan is unknown. 

(3) Contaminant inven�: The contaminant irwenlory at UPR-200-W-55 was not documented. However, 
because most of the uranium o,cide powder was swepl up and recovered from UPR-200-W-55, and 
only a small release would remain, it is believed that UPR-200-W-19 would bound this site in terms or 
contaminant Inventory. 

(4) Depth of waste discherge: UPR-200-W-55 was an unplamed release al lhe surface, and therefore 
simllar lo UPR-200-W•19 In terms of discharge depth. 

(5) f:1tpeded distribution ot contaminants: Contaminant distribution lrom UPR-200-W-55 is believed to be 
limited to surface soils within 1 m (3 n) of the ground surface, because lhe release was small. Because 
lhe release depths are similar, end the effluent 110lume and contaminant inventory of UPR-200-W-19 
are slgniric:antly higher, lhe representatiYe site bounds this site. 

(6) Potential for hydro/ogle and contaminant impacts to groundwater: This criterion is not applicable 
because or the shallow nature ot the representative and analogous sites . 
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UPR-200-W-78 

200-W-77 
Unplanned 
Release 

Wasre sites configurarionlcon.struction: 

A 5- by 8-11 soil area located approximat�y 120 It sou!h ol the 
224-U building at the former uranium trioxide barrel storage area. 

Contaminated soil removed alter discovery in 1 970. The site is no 
longer marlted or posted. 

Release history/Yolume/depth: 

Suspected uranium-oxide-oontaminaled par11culates rrom panets of 
stored barrels. 

This site Is considered to be similar to and bounded by the representative site based on the following criteria. 

(1) Waste site contfguratlon and construction: This site is an unplanned release to surface soil, similar to 
UPR-200-W-19, and therefore has no structure associated with it 

(2) Volume of effluent received in reletion to the available pore volumtt: TIiis criterion Is not applicable, 
because UPR-200-W-78 was believed to have been caused by a splK of uranium oxide powder, and 
therefore had no liquid effluent. 

(3) Conlllfnfnanl Inventory': The contaminant inventory at UPR-200-W-78 was not documented. However. 
because contaminated soil was removed from UPR-200-W-78, � is believed that the UPR-200-W-1 9 
would bound this site in terms of contaminant inventory. 

(4) Depth or waste discharpe: UPR-200-W-78 was an unplanned release to surface soil, and thererore 
similar to UPR-200-W-19 in terms of discharge depth. 

(5) Expected distribution or contaminants: Because contaminant distribution rrom UPR-200-W-78 is 
believed to be limited to surface soils within 1 m (3 fl) of the ground surface, and contaminated soil was 
removed from the site. the representative site bounds this sile. 

(6) Potential for hydro/ogic and contaminant impacls to groundwater: This criterion is not applicable 
because of the shallow nature of the representaiive and analogous sites. 

····-· ·- - ·· . .  - ----- - - - ------------<---------------------------------------< 
Waste sites configuration/construction: 

An 8· by 15-ft soil area located adjacent to the railroad track. west 
oflhe 21 6-U-16 Crib and east of lhe stabilized 216-U-14 Ditch. 

Area slc1bilized with clean backfill in 2000 and posted as a 
Contamination Area. 

Release history/volume/depth: 

Suspected fission-prcducl-contaminated vegetation from the 
216-U-14 Ditch (before stablltzation or the ditch) blown In by the 
wind that contaminated the surface soils. 

This site Is considered to be slmMar to and bounded by the representative site based on the foUowing criteria. 

(1) Waste site con/fguration and construction: This site is an unplanned release to surface soil, similar to 
UPR-200-W-19, and therefore has no structure associated with it. 

(2) Volume of efflu,mt rec11ived in n,lation to the available pare volume: This criterion is not applicable, 
because the 200-W-n Unplanned Release was believed to have been caused by windblown 
vegetation that was contaminated, and therefore had no liquid effluent. 

(3) Contaminant invento,y': The contaminant inventory at the 200-W-77 Unplanned Release was not 
documented. However, because the 200-W-77 Unplanned Release was a small release, ii is believed 
that UPR-200-W-1 9 would bound this site In terms of contaminant inwntory. 

(4) Depth or waste discharue: The 200-W-77 Unplanned Release was an unplanned release at the 
surface, and therefore similar to UPR-200-W-1 9 in terms of discharge depth. 

(5) Expected distribution of contaminants: Contaminant distribution rrom the 200-W-n Unplanned 
Release Is believed to be Umlted to surface soils within 1 m (3 ft) of the ground surface, because the 
release was small. Because the release depths are similar, and the effluent volume and contaminant 
inventory of UPR-200-W-19 is significanUy higher, the representative site bounds this site. 

(6) Potential tor hydro/ogle and contaminant Impacts to groundwater: This criterion is not applicable 
because ol lhe shallow nature of the represuntative and analogous sites. 
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200-w.as 
Unplanned 
Release 

200-W-87 
C(I Unplanned 
;J Release 
I\) 

Waste sites configurationlconstnxJion: 

A 20· by 20-n soil area located approximately 1 00 ft east of the 
2727-WA Sodium Storage Building equipment storage yard 

Area stabilized with clean backfill in 2001 and posted as an 
Underground Radioactive Material Area. 

...... � 

This site is considered to be similar to and bounded by the representative site based on the following criteria. 

(1 ) Waste site configuration and construction: This site is an unplanned release to surface soil, similar to 
UPR-200-W-19, and therefore has no structure associated with it. 

(2) Volume of effluent reaii\lfKJ in relation to the available pore volume: This crHerion cannot be evaluated, 
because the exact source of the 200-W-85 Unplanned Release is not known. 

Release history/volume/depth. (3) Contaminant inventory: The contaminant inventory at the 200-W-85 Unplanned Release was not 
documented; however, because this site Is a small release, It is believed that UPR-200-W-19 

Suspected fission-product-contaminated particulates from unknown would bound this site in tenms of contaminant Inventory. 
source contaminated surface soils. 

Waste sites configuration/construction: 

A 120· by 30-M soil area located adjacent to the railroad track 
northwest or the 2714-U Building and T-Hopper yard on the U Plant 
chemical spur railroad track. 

Area stabilized with dean backfill in 2001 and posted as an 
Underground Radioactive Material Area. 

Release history/volume/depth: 

(4) Depth or waste discharge: The 200-W-85 Unplanned Release was an unplanned release to surface 
soil, and therefore similar to UPR-200-W-19 in tenms or discharge depth. 

(5) Expected distribution of contaminants: Contaminant distribution from the 200-W-85 UnplaMed 
Release is believed to be limited to surface soils within 1 m (3 ft) or the ground surface and, because 
the release is small, the representative site bounds this site. 

(6) Potential for hyaro/ogic and contaminant impacts lo groundWater: This criterion is not applicable 
because of the shallow nature of the representative and analogous sites. 

This site is considered to be similar to and bounded by the representative site based on the following criteria. 

(1) Waste site configuration and construction: This site is a potential unplanned release to surface soil 
associated with a potentially contaminated train: therefore, ttlis site has no structure associated with �-

(2) Volume of emuent received In relation to the available pore volume: This criterion cannot be evaluated, 
because It Is unknown If any waste was released. 

(3) Contaminant inventory•: This criterion cannot be elllllu11ted, because it is unknown if any waste was 
released. 

Suspected fission product from conlaminaled along a railroad spur. (4) Depth of waste discharge: If ariy releases had occurred from the 200-W-87 Unplanned Release, they 
The site was discovered In 2000. would have been lo surface soil and therefore similar lo UPR-200-W-1 9 in terms of discharge depth. 

(5) &.peeled distribution of contaminants: This criterion cannot be evaluated, because ii is unknown if any 
waste was released. 

(6) Potential for h;vrologic and contaminant impacts to groundwater: This criterion cannot be elllllualed, 
because n Is unknown II any waste was released. 
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200-W-89 
Foundation 
(Unplanned 
Release) 

UPR-200-W-1 17/ 
UPR-200-W-60 

Waste sites conf,gurationlcanslnJClion: 

Decommissioned 252-U Electrical Substation east d the 
224-U Building near the inlef'Seciion of Beloi1 Avenue and 
1 6"' Street with transformer tell in place. Concrete pad and 
surrounding soil area dimensions ere 100 n long by 1 DD ft wide. 

Area stabUized With gravel and posted as an Underground 
Radioacli\18 Material Area in 1999. 

Release historylvolumcJd11pth: 

Fission product oontaining par1iculates contaminated pad and soils. 
No polychlorinated blphenyts have been identified al the SIie. 

Waste sites configuration/construction: 

UPR-200-W-117/UPR-200-W-60 surface sites dimensions are 
200 n long by 30 n wide co-located in the railroad cut northwest of 
the 221-U Building. 

• Area stabilized v,;th gravel to a depth of 0.3 m (1 fl) and posted as 
an Underground Radioactive Material Area in 2001 . 

Re/ease history/Volume/depth: 

• Fission product containing fiquids and particulates of very low 
volume dropped onto soils from raUroad cars moving equipment in 
and out of the 221-U Building. 

...... 

This site is considered to be similar to and bounded by the representative site based on the following criteria. 

(1) Waste sit• conligurati011 and conslnlclion: This site is an unplanned release to surtaoe soil, similar to 
UPR-200-W-19. A ooncrete foundation is associated with this site. 

(2) Volume, of 1t"7uent received in relation to the available porr, volume: This atterion would not be 
applicable, becau:MI the release is associated with the release of contaminated partldes. 

(3) Contaminant inventor>': This criterion cannot be evaluated, beca· ,se the exact soun:e of the 200-W-89 
Foundation (Unplanned Release) Is noC kna,,in. 

(4) Df,pth of wast11 dist;harpe: The 200-W-89 Foundation (Unplamed Release) was an unplanned release 
at the surface and therefore similar to UPR-200-W-19 in terms of discharge depth. 

(5) expected dlstrtbut/on of contaminants: Contaminant distribution rram the 200-W-89 Foundation 
(Unplanned Release) is believed lo be limited to surface soils witt,in 1 m (3 II) of the ground surface. 
because the release was small and may have been caused by en•issions from the 291-U-1 Stack. 
Because the release depths are slmlar, the representative site b:.·mds this site. 

(6) Potential for h'(drologic and contaminant Impact& to groundwater: This criterion Is not applicable 
because of the shaUow nature of !he representatiw and analogo1·-; siles. 

This site is considered Jo be similar to and bounded by the representah1! site based on !he follOwing criteria. 

(1) Waste site configuration and c011strvction: This sl1e Is an unplanr � release of liquid and particulate 

I 
waste to surface soil, SIITlllar to UPR-200-W-111. and therefore ha no structure associated wilh it. 

(2) Vo/uf118 of effluent received In relation to the available pore volUfl ·": This criterion is not applicable, 
because UPR-200-W-1 17 and the representative site UPR-200-V. -19 had relatively low wlumes or 
effluent discharged to them. 

(3) Contaminant invent�: This criterion cannot be compared directly, because the contaminant 
Inventory at UPR-200-W-1 17 was not documented. However, because UPR-200-W-117  was a widely 
spread release compared to UPR-200-W-19, - is befieved that the representative site would bound 
the analogous sites in terms of risk. 

(4) Depth of waste discharpe: UPR-200-W-1 1 7  was an unplanned release to surface soil and therefore 
similar to UPR-200-W-19 in terms of discharge depth. 

(5) Expected distribution of contaminanl$: Contaminant distribution from UPR-200-W-1 17 is beUeved to 
be Hmlted to surface soils within 1 m (3 ft) of the ground surface, because the release was spread over 
a large area. Because the release depths are similar, and the effluent 110tume and contaminant 
Inventory per unit area d UPR-200-W-19 is believed to be signifi<- mtly higher, the representative 
stte bounds this site. Both UPR-200-W-1 17 and UPR-200-W-19  ,re believed to have had 
oontamination spread lateraly through windblown vegetation and •;oil. 

(6) Potential for h'(dro/oglc and contaminant impacts to groundwater: Thia criterion is not applicable 
because of the shallow nature of Iha representatiwi and analogou:. sJtes. 
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• Note that the contaminant inventory (e.g., total mass or a constituent) is based on historic; disposal records. Actual vadose zone ccncentretions -•e determined based on the lleld investigation phase 
of the projec:t. The vadose zone concentrations were utiized in the risk as&essment c:alculatlons. 
WAC = Washington Administrali'lfl Code. ---

WAC 246-272-18501, 'Department of Health.' ·�site Sewage Systems: "Abandorvnent,' WashingtOl'I AdministratJ\19 Coda. as amended, Washington State Department of Ecology, Olympia, 
Washington. , 
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APPENDIX C 

DETAILED EVALUATION DISCUSSIONS 

Alternatives Evaluated for Representative Waste Sites 

The following four alternatives were evaluated for each of the representative waste sites: 
Alternative 1 - No Action 
Alternative 2 - Maintain Existing Soil Cover, Institutional Controlc;, and Monitored Natural Attenuation 
Alternative 3 - Removal, Treatment, and Disposal 
Alternative 4 - Engineered Barrier. 

Group 1 - Representative Waste Sites 216-U-1 and 21 6-U-2 Cribs 

OVERALL PROTECTION OF HUMAN HEAL TH AND THE ENVIRONMENT 

Alternative 1 provides no protection for human health and groundwater, because constituents remain above the 
acceptable values. 

Alternative 2 is protective of human health exposure during the 150-yr timeframe, but exceeds the groundwater 
'protection values for the 216-U-1 and 216-U-2 Cribs. 

Alternative 3 limits human health and en�ironmental impacts by removing the contaminants and disposing of 
them in an on-site engineered facility. Altenfative 3 requires a significantly large excavation at the 216-U-1 and 
216-U-2 Cribs (approximately 934 by 862 ft at the surface of the open pit) and exposes workers to contaminants 
during the action. This alternative meets remedial action objectives (RAO) 1, 2, and 3. However, because of the 
extent of excavation, impacted surface area, and need for additional backfill material, it is anticipated that a 
significant area will be disrupted and that worker risk will be increased due to the extended direct exposure to the 
contaminated material. For the 241-U-361 Settling Tank, Alternative 3 provides the greatest overall protection to 
human health and the environment, because contaminants (sludge, tank, and surrounding soils) are removed, 
treated (as appropriate), and disposed of at the on-site engineered facility. However, there are difficulties with 
implementing this remedy because of the proximity of the 241-U-361 Settling Tank to the 216-U-1 and 
216-U-2 Cribs. 

Alternative 4 provides the greatest overall protection to human health and the environment for the 216-U-1 and 
216-U-2 Cribs and the 241-U-361 Settling Tank. Alternative 4 removes the exposure pathway by creating a barrier 
and significantly reduces infiltration, thereby supporting all four RAOs. Institutional controls will provide use 
limitations around the barrier. The engineered barrier also will limit short-term exposure risks to workers. 

COMPLIANCE WITH ARARs 
Alternative 1 does not comply with applicable or relevant and appropriate requirements (ARAR), because the 

waste sites currently exceed the RAOs. 
Alternative 2 does not comply with ARARs for the 216-U-1 and 216-U-2 Cribs, because the contaminants exceed 

human health and groundwater protection preliminary remediation goals (PRG). Alternative 2 meets the ARARs 
for the 241-U-361 Settling Tank, given the institutional control period of 150 yr and the anticipation that 
contaminants will reach acceptable levels within this timeframe. 

Alternative 3 meets the ARARs through the removal of the contaminated material and disposal at the 
Environmental Restoration Disposal Facility (ERDF). 

Alternative 4 meets the ARARs for the 216-U-1 and 216-U-2 Cribs and 241-U-361 Settling Tank. The 
technetium-99 contaminant at the 216-U-l and 21 6-U-2 Cribs is present at elevated levels to approximately 200 ft 
below ground surface (bgs) and currently is present in the groundwater (located at approximately 250 ft bgs). 
Preliminary fate and transport modeling was conducted to simulate the reduced infiltration associated with the 
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placement of an engineered barrier. This modeling indicates that the engineered barrier reduces the flux of 
contaminants into groundwater to an amount that, in the absence of other existing contaminant sources in 
groundwater, results in groundwater concentrations below the maximum contaminant level (MCL). Appendix D 
of DOE/RL-2003-23, Focused Feasibility Study for the 200-UW-1 Operable Unit (FFS), contains a detailed discussion of 
this modeling. 

LONG-TERM EFFECTIVENESS AND PERMANENCE 

Alternatives 1 and 2 do not provide long-term effectivl.>ness or permanence, because contaminants are not 
remedied and remain after the industrial land-use timeframe (2150); The exception is the 241-U-361 Setting Tank. 
For the 241-U-361 Settling Tank, Alternative 2 provides some long-term effectiveness and permanence, because it is 
assumed that the sludge within the tank is removed and minimal contamination is expected beyond the tank itself. 

Alternative 3 provides long-term effectiveness and permanence for the 216-U-1 and 216-U-2 Cribs, because 
contaminants are removed and disposed of at the ERDF. The technetium-99 contaminant is present at elevated 
levels to approximately 200 ft bgs and currently is found in groundwater (located at approximately 255 ft bgs). 
Alternative 3 requires a significantly large excavation at the 216-U-1 and 216-U-2 Cribs (approximately 934 by 862 ft 
at the surface of the open pit) and exposes workers to contaminants during the action. Alternative 3 meets RAOs 1, 
2, and 3. However, because of the extent of excavation, impacted surface area, and need for additional backfill 
material, it is anticipated that a significant area will be disrupted. Alternative 3 is the most reliable and permanent 
for the 241-U-361 Settling Tank, based on the conceptual site model, because contaminant concentrations above the 
PRGs will be removed. 

Alternative 4 is reliable for the 216-U-1 and 216-U-2 Cribs. Alternative 4 meets RAOs I, 2, and 3, because it 
reduces the exposure to contaminants beyond 2150 by limiting both human and ecological intrusion and reducing 
infiltration through the contaminated zone. Additional modeling was conducted to simulate the reduced 
infiltration associated with the placement of an engineered barrier. This modeling indicates that an engineered 
barrier reduces the flux of contaminants into groundwater to an amount that, in the absence of other groundwater 
contaminant sources already present from upgradient sources, results in groundwater concentrations below the 
MCL. The proposed engineered barrier is designed to provide long-term isolation of contaminants contained 
within these sites. This is supported through the natural soil analogs present on the Hanford Site, which provide 
an indication of the long-term stability and effectiveness of evapotranspiration barriers that would exploit such 
locally available soil. 

The residual risks to groundwater significantly decrease because of the reduced infiltration rate, coupled with 
natural radioactive decay. It is anticipated that groundwater monitoring will be required to corroborate the model 
results with the actual flux and resulting groundwater concentration of technetium-99, thereby supporting RAO 3. 
For the 241-U-361 Settling Tanlc, Alternative 4 provides reliability by reducing exposure through the use of an 
engineered barrier. During the design life of the barrier, the residual risk of contaminants is expected to decrease to 
acceptable levels through natural radioactive decay. 

SHORT-TERM EFFECTIVENESS 

Alternative 1 would be effective in the short term, because it does not involve any remedial actions. 
Alternatives 2 and 4 would be more effective in the short term when compared to Alternative 3, primarily 

because of the lower risk to remediation workers and limited impacts to the environment. 
Alternative 3 will involve excavating contaminated soil and debris to a depth of 200 ft bgs, creating greater 

potential for short-term worker impacts (i.e., an increased exposure rate) during the excavation, transportation, and 
disposal of materials. Risks to workers from potential exposure to contaminated soil and fugitive dust would be 
greater. Because the U Plant Area is a highly disturbed area with limited habitat in proximity to the waste sites, 
short-term impacts to vegetation and wildlife in the area are believed to be minimal. However, because of the deep 
excavations that would occur, Alternative 3 would result in a greater impact to habitat in those areas used for 
backfill materials. Alternative 3 requires a significantly large excavation (approximately 934 by 862 ft at the surface 
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of the open pit) and exposes workers to contaminants and associated industrial hazards (e.g., heavy equipment, 
heat stroke) during the action. 

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT 

All of the alternatives identified rely on natural attenuation in the form of radiological decay that is expected to 
result in reduced toxicity and volume over time. 

Alternative 3 includes treatment. However, treatment is not anticipated, because constituents are expected to 

meet the disposal facility waste-acceptance criteria. Therefore, reduction in toxicity, mobility, or volume of the 
contaminants is not expected. The sludge removed from the 241-U-361 Settling Tank may require some form of 
stabilization before disposal. 

• 

IMPLEMENT ABILITY 

Alternative 1 will be easy to implement, because it requires no remedial action. 
Alternative 2 currently is used for all of the waste sites. The waste sites are under a surveillance and monitoring 

program where the area is posted with signs and/ or restricted by fencing. In addition, access to the waste sites is 
controlled through Hanford Site access requirements, an excavation permit program, and a radiation work area 
permit program. The addition of monitoring wells or boreholes is easy to implement, although there currently is 
some coverage from the site-wide monitoring nehvork. 

Alternative 3 will be difficult to implement in the near term because of increased worker exposure from 
contaminated soil and debris; safety requirements associated with deep excavation; and the availability of backfill 
material, transportation, and disposal capacity for the contaminated material. Alternative 3 is not easy to 
implement for the 216-U-1 and 216-U-2 Cribs because of the extrem� depth of excavation. Excavation is not 
practical at this depth because of the following: ,' 
♦ Potential impacts to existing facilities and the infrastructure (e.g., roads and utilities) 
♦ Required ERDF capacity for disposal, laydown areas, and backfill material needs 
♦ Increased worker risks, given that the contaminants impacting groundwater are at an estimated depth of 

200 ft bgs 
• Diminishing return of risk reduction versus cost expended. 

Because of the proximity of the 216-U-1 and 216-U 2 Cribs to the 241-U-361 Settling Tank, excavation activities 
would be more complicated, because the excavation itself likely would encroach on the cribs. Chapter 5.0 of the 
FFS provides a more detailed discussion of Alternative 3. 

Alternative 4 is easy to implement An evapotranspiration barrier was constructed at the Hanford Site, and 
similar barrier _types were regulatory approved and constructed at other western arid sites. These barriers are easy 
to construct and maintain. 

COST 

Capital costs along with operation and maintenance costs are shown in Table 6 of this Proposed Plan. These 
costs are based on an individual waste site and do not reflect economies of scale that might be obtained by 
implementing a common alternative or aggregated remedies across multiple waste sites. The present worth is 
calculated with a discount rate of 3.2 percent, and the costs are estimated based on the +50/-30 percent accuracy in 
accordance with U.S. Environmental Protection Agency (EPA) guidance (EPA/540/G-89/004). 

Group 2 - Representative Waste Site 21 6-U-8 Crib 

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 

Alternative 1 provides no protection for human health and groundwater, because constituents remain above the 
acceptable levels. 

Alternative 2 is protective of human health exposure during the 150-yr timeframe, but exceeds the groundwater 
protection values for the 216-U-8 Crib. 
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Alternative 3 Jimits human health and environmental inipacts by removing the contaminants and disposing of 
them in an on-site engineered facility. Alternative 3 requires a significantly large excavation for the 216-U-8 Crib 
(approximately 982 by 872 ft at the surface of the open pit) and exposes workers to contaminants during the action. 
Alternative 3 meets RAOs 1, 2, and 3. However, because of the extent of excavation, impacted surface area, and 
need for additional backfill material, it is anticipated that a significant area will be disturbed and worker risk will 
be increased due to the extended direct exposure lo the contaminated material and associated industrial hazards. 
For the 200-W-42 Vitrified Oay Pipeline (VCP) and the associated unplanned release, UPR-200-W-163, 
Alternative 3 is the most protective of human health and the environment. Contaminants are removed, treated as 
appropriate, and disposed of at the on-site engineered facility. , 

Alternative 4 provides the greatest overall protectiveness of human health and the environment for the 
216-U-8 Crib. Alternative 4 removes the exposure pathway by creating a barrier and significantly reduces 
infiltration, thereby supporting all four RAOs. Institutional controls will provide use limitations around the 
barrier. The engineered barrier will limit short-term exposure risks to workers. Alternative 4 also is protective for 
the 200-W-42 VCP and UPR-200-W-163, because the exposure pathway is removed and institutional controls 
provide use limitations around the barrier. 

COMPLIANCE WITH ARARs 

Alternative 1 does not comply with ARARs, because the waste sites currently exceed the RAOs. 
Alternative 2 does not comply with ARARS, because the contaminants exceed human health and groundwater 

protection PRGs for an extended period of time. 
Alternative 3 meets the ARARs for the 216-U-8 Crib, 200-W-42 VCP, and UPR-200-W-163 waste sites through 

the removal of the contaminated material and disposal at the ERDF. , I 
Alternative 4 meets the ARARs through the use of an engineered barrier. The ur�nium and nitrogen as nitrate 

and nitrite contaminants at the 216-U-8 Crib are present at elevated levels to approximately 200 ft bgs and currently 
are present in groundwater {located at approximately 250 ft bgs). Preliminary fate and transport modeling was 
conducted to simulate the reduced infiltration associated with the placement of an engineered barrier. This 
modeling indicates that the engineered barrier reduces the flux of contaminants into groundwater to an amount 
that, in the absence of other existing contaminant sources in the groundwater, results in groundwater 
concentrations below the MCL. Appendix D of the FFS contains a detailed discussion of this modeling. 

LONG-TERM EFFECTIVENESS AND PERMANENCE 

Alternatives 1 and 2 do not provide long-term effectiveness or permanence, because contaminants are not 
remedied and will remain after the industrial land-use timeframe (2150). 

Alternative 3 provides reliability for the 216-U-8 Crib, because contaminants are removed and disposed of at the 
ERDF. The constituents exceeding groundwater protection values are present at elevated levels to approximately 
200 ft bgs and currently are found in groundwater {located at approximately 255 ft bgs). Alternative 3 requires a 
significantly large excavation for the 216-U-8 Crib (approximately 982 by 872 ft at the surface of the open pit) and 
exposes workers to contaminants during the action. This al ternative meets RAOs 1, 2, and 3. However, because of 
the extent of excavation, impacted surface area, and need for additional backfill material, it is anticipated that a 
significant area will be disturbed. Alternative 3 is most reliable and permanent for the 200-W-42 VCP and the 
associated unplanned release, UPR-200-W-163, because contaminant concentrations will be removed above the 
PRGs. 

Alternative 4 is reliable for the 216-U-8 Crib. Alternative 4 meets RAOs 1, 2, and 3, because it  reduces the 
exposure to contaminants beyond 2150 by limiting both human and ecological intrusion and reducing infiltration 
through the contaminated zone. Preliminary modeling was conducted to simulate the reduced infiltration 
associated with the placement of an engineered barrier. This modeling indicates that the engineered barrier 
reduces the flux of contaminants into groundwater to an amount that, in the absence of other contaminant sources 
already present from upgradient sources, results in groundwater concentrations below the MCL. The proposed 
engineered barrier is designed to provide long-term isolation of contaminants contained within these waste sites. 
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This is supported through the natural soil analogs.present on the Hanford Site, which provide an indication of the 
Jong-term stability and effectiveness of evapotranspiration barriers that would exploit such locally available soil. 

The residual risks to groundwater significantly decreases because of the reduced infiltration rate, coupled with 
natural radioactive decay. It is anticipated that groundwater monitoring will be required to corroborate the model 
results with the actual flux and resulting groundwater concentration of technetium-99, thereby supporting RAO 3. 
For the 200-W-42 VCP and associated unplanned release UPR-200-W-163, Alternative 4 provides reliability by 
reducing exposure through the use of an engineered barrier. During the design life of the barrier, the residual risk 
of contaminants is expected to decrease to acceptable levels because of natural radioactive decay. 

SHORT-TERM EFFECTIVENESS 

Alternative 1 would be effective in the short term, because it does not involve any remedial actions. 
Alternatives 2 and 4 would be more effective in the short term when compared to Alternative 3, primarily 

because of their lower risk to remediation workers and limited impacts to the environment. 
Alternative 3 will involve excavating contaminated soil and debris to a depth of 200 ft bgs, creating greater 

potential for short-term worker impacts (i.e., an increased exposure rate) during excavation, transportation, and 
disposal of the materials. Risk to workers from potential exposure to contaminated soil and fugitive dust would be 
greater. Because the U Plant Area is a highly disturbed area with limited habitat in proximity to the waste sites, 
short-term impacts to vegetation and wildlife are believed to be minimal. However, because of the deep 
excavations that would occur, this alternative would result in a greater impact to habitat in those areas used for 
backfill materials. Alternative 3 requires a significantly large excavation for the 216-U-8 Crib (approximately 
982 by 872 ft at the surface of the open pit) and exposes workers to contaminants and associated industrial hazards 
(e.g., heavy equipment, heat stroke) during the action. J 

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT 

AIJ of the alternatives evaluated rely on natural attenuation in the form of radiological decay that is expected to 
result in reduced toxicity and volume. 

Alternative 3 includes treatment However, treiatment is not anticipated, because the constituents are expected 
to meet the disposal facility waste-acceptance criteria. Therefore, a reduction in toxicity, mobility, or volume of the 
contaminants is not expected. 

IMPLEMENT ABILITY 

Alternative 1 would be easy to implement, because it requires no action. 
Alternative 2 currently is used at all of the waste sites. The waste sites are under a surveillance and monitoring 

program where the area is posted with signs and/ or restricted by fencing. In addition, access to the waste sites is 
controlled through Hanford Site access requirements, an excavation permit program, and a radiation work area 
permit program. The addition of monitoring wells or boreholes is easy to implement, although there currently is 
some coverage from the site-wide monitoring network. 

Alternative 3 will be difficult to implement in the near term because of increased worker exposure from 
contaminated soil and debris; safety requirements associated with deep excavation; and the availability of backfill 
material, transportation, and disposal capacity for the contaminated material. Alternative 3 is not easy to 
implement for the 216-U-8 Crib because of the extreme depth of excavation. Excavation is neither practical nor cost 
effective at this depth because of the following: ' 
♦ Potential Impacts to existing facilities and the infrastructure (e.g., roads, utilities) 
♦ Required ERDF capacity for disposal, laydown are!s, and backfill material needs 
♦ Increased risks to the workers, given that the contaminants impacting groundwater are at an estimated depth 

of 200 ft bgs 
♦ Diminishing return of risk reduction versus cost expended. 

Alternative 3 is implemented more easily for the 200-W-42 VCP and associated unplanned release 
UPR-200-W-163 because of its limited contaminant depth. 
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Alternative 4 is easy to implement. An evapotJ:anspiration barrier was constructed at the Hanford Site, and 
similar barrier types were regulatory approved and constructed at other western arid sites. These barriers are easy 
to construct and maintain. 

COST 

Capital costs along with operation and maintenance costs are shown in Table 7 of this Proposed Plan. These 
costs are based on an individual waste site and do not reflect economies of scale that might be obtained by 
implementing a common alternative or aggregated remedies across multiple waste sites. The listed present worth 
is based on a discount rate of 3.2 percent, and the costs are estimated based on the +50/-30 percent accuracy in 
accordance with EPA guidance (EPA/540/G-89/004). 

Group 3 - Representative Waste Site 216-U-12 Crib 

OVERALL PROTECTION OF HUMAN HEAL TH AND THE ENVIRONMENT 

Alternative 1 provides no protection for human health and groundwater, because constituents remain above the 
acceptable values. 

Alternative 2 is protective of human health exposure during the 150-yr timeframe, but exceeds the groundwater 
protection values for the 216-U-12 Crib. 

Alternative 3 limits human health and environmental impacts by removing the contaminants and disposing of 
them in an on-site engineered facility. Alternative 3 requires a significantly large excavation for the crib 
(approximately 910 by 820 ft at the surface of the open pit) and exposes workers to contaminants during the action. 
This alternative meets RAOs 1, 2, and 3. However, because of the extent of excavation, impacted surface area, and· 
need for additional backfill material, it is anticipated that a significant area will be disrupted and worker n1k will 
be increased due to the extended direct exposure to the contaminated material and associated industrial haz.ards. 
Alternative 3 is the most protective of human health and the environment for the 216-U-S, 216-U-6, and 
216-U-15 Trenches and the 216-U-16 and 216-U-17 Cribs. Contaminants are removed, treated as appropriate, and 
disposed of at the on-site engineered facility. 

Alternative 4 provides the greatest overall protection to human health and the environment for the 
216-U-16 and 216-U-17 Cribs and 216-U-5, 216-U-6, and 216-U-15 Trenches. Alternative 4 removes the exposure 
pathway by creating a barrier and significantly reduces infiltration, thereby supporting all four RAOs. Institutional 
controls will provide use limitations around the barrier. The engineered barrier also will limit short-term exposure 
risks to workers. 

COMPLIANCE WITH ARARs 
Alternative 1 does not comply with ARARs, because the waste sites currently exceed the RAOs. 
Alternative 2 does not comply with ARARs for the 216-U-12 Crib, because the contaminants exceed the 

groundwater protection PRGs. Alternative 2 meets the ARARs for the 216-U-16 and 216-U-17 Cribs and 216-U-5, 
216-U-6, and 216-U-15 Trenches given the institutional control period of 150 yr. 

Alternatives 3 and 4 also meet the ARARs for these waste sites. Alternative 3 meets the ARA Rs by removing the 
contaminated material and disposing of it at the ERDF. 

Alternative 4 meets the ARARs through the us(! of an engineered barrier. The nitrogen as nitrate and nitrite 
contaminant at the 216-U-12 Crib is present at elevated levels to approximately 200 ft bgs and currently is present 
in the groundwater (located at approximately 250 ft bgs). Preliminary fate and transport modeling was conducted 
to simulate the reduced infiltration associated with the placement of an engineered barrier. This modeling 
indicates that the engineered barrier reduces the flux of contaminants into groundwater to an amount that, in the 
absence of other existing contaminant soUices in the groundwater, results in groundwater concentrations below the 
MCL. Appendix D of the FFS contains a detailed discussion of this modeling. 
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LONG-TERM EFFECTIVENESS AND PERMANENCE 

Alternative 1 does not provide long-term effectiveness or permanence. Contaminants are not remedied and will 
remain after the industrial land-use timeframe (2150). 

Alternative 2 does not provide long-term effectiveness or permanence for the 216-U-12 Crib. For the 
216-U-16 and 216-U-17 Cribs and 216-U-5, 216-U-6, and 216-U-15 Trenches, however, Alternative 2 does meet the 
effectiveness and permanence criteria, because the contaminants are expected to reach acceptable levels by 2150 
(the end of the identified institutional control period). 

Alternative 3, based on the conceptual site model, is a reliable and permanent alternative for the 216-U-5, 
216-U-6, and 216-U-15 Trenches as well as the 216-U-16 and 216-U-17 Cribs, because contaminants above the PRGs 
will be removed. The nitrogen as nitrate and nitrite at the 216-U-12 Crib is present at elevated levels to 
approximately 200 ft bgs and currently is found in groundwater (located at approximately 255 ft). Alternative 3 
requires a significantly large excavation at the crib (approximately 910 by 820 ft at the surface of the open pit) and 
exposes workers to contaminants during the action. Alternative 3 meets RAOs 1, 2, and 3. However, because of 
the extent of excavation, impacted surface area, and need for additional backfill material, it is anticipated that a 
significant area will be disrupted. 

Alternative 4 is reliable for the 216-U-12 Crib. Alternative 4 meets RAOs 1, 2, and 3, because it reduces the 
exposure to contaminants beyond 2150 by limiting both human and ecological intrusion and reducing infiltration 
through the contaminated zone. Preliminary modeling was conducted to simulate the reduced infiltration 
associated with the placement of an engineered barrier. This modeling indicates that the engineered barrier 
reduces the flux of contaminants into groundwater to an amount that, in the absence of other contaminant sources 
already present from upgradient sources, results in groundwater concentrations below the MCL. The proposed 
engineered barrier is designed to provide long-term isolation of contaminants contained within the 216-U-12, ,_ ! 
216-U-16, and 216-U-17 Cribs and 216-U-5, 216-U-6, and 216-U-15 Trenches. This is supported through the naturll 
soil analogs present on the Hanford Site, which provide an indication of the long-term stability and effectiveness of 
evapotranspiration barriers that would exploit such locally available soil. 

The residual risks to groundwater significantly decrease because of the reduced infiltration rate, coupled with 
natural radioactive decay. It is anticipated that groundwater monitoring will be required to corroborate the model 
results with the actual flux and resulting groundwater concentration, thereby supporting RAO 3. For the 
216-U-16 and 216-U-17 Cribs and 216-U-5, 216-U-6, and 216-U-15 Trenches, Alternative 4 provides reliability by 
reducing exposure through the use of an engineered barrier. During the design life of the barrier, the residual risk 
of contaminants is expected to decrease to acceptable levels because of natural radioactive decay. 

SHORT-TERM EFFECTIVENESS 

Alternative 1 would be effective in the short term, because it does not involve any remedial actions. 
Alternatives 2 and 4 would be more effective in the short term when compared. to Alternative 3, primarily 

because of their lower risk to remediation workers. 
Alternative 3 will involve excavating contaminated soil and debris to a depth of 200 ft bgs, creating a greater 

potential for short-term worker impacts (i.e., an increase in exposure rates) during excavation, transportation, and 
disposal of the materials. Risks to workers from potential exposure to contaminated soil and fugitive dust would 
be greater. Because the U Plant Area is a highly disturbed area with limited habitat in proximity to the waste sites, 
short-term impacts to vegetation and wildlife are believed to be minimal. However, because of the deep 
excavations that would occur, this alternative would result in a greater impact to habitat in those areas used for 
backfill materials. Alternative 3 requires a significantly large excavation for the crib (approximately 910 by 820 ft at 
the surface of the open pit) and exposes workers to contaminants and associated industrial hazards (e.g., heavy 
equipment, heat stroke) during the action. 

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT 

All of the alternatives evaluated rely on natural attenuation in the form of radiological decay, which is expected 
to result in reduced toxicity and volume. 
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Alternative 3 includes treatment. However, tre(ltment is not anticipated, because constituents are expected to 
meet the disposal facility waste-acceptance criteria. Therefore, a reduction in toxicity, mobility, or volume of the 
contaminants is not expected. 

IMPLEMENT ABILITY 

Alternative 1 would be easy to implement, because it requires no action. 
Alternative 2 currently is used for all of the waste sites. The waste sites are under a surveillance and monitoring 

program where the area is posted with signs and/or restricted by fencing. In addition, access to the waste sites is 

sontrolled through Hanford Site access requirements, an excavation permit program, and a radiation work area 
pennit program. The addition of monitoring well,; or boreholes is easy to implement, although there currently is 
some coverage from the site-wide monitoring network. 

Alternative 3 will be difficult to implement in the near term for the 216-U-12 Crib because of increased worker 
exposure from contaminated soil and debris; safety requirements associated with excavation; and the availability of 
backfill material, transportation, and disposal of the contaminated material. Alternative 3 is not easy to implement 
for the 216-U-12 Crib because of the extreme depth of excavation. Excavation is not practical at this depth because 
of the following: 
♦ Potential impacts to existing facilities and the infrastructure (e.g., roads, utilities) 
♦ Required ERDF capacity for disposal, laydown areas, and backfill material needs 
♦ Increased worker risks, given that the contaminants impacting groundwater are at an estimated depth of 

200 ft bgs 
♦ Diminishing return of risk reduction versus cost expended. 

Alternative 3 is implemented more easily for the 216-U-16 and 216-U-17 Cribs and 216-U-5, 216-U-6, and 
216-U-15 Trenches because of their limited contaminant depth. Chapter 5.0 of the FFS contains a more detailed 
discussion of this alternative. 

Alternative 4 is easy to implement. An evapotranspiration barrier was constructed at the Hanford Site, and 
similar barrier types were regulatory approved and constructed at other western arid sites. These barriers are easy 
to construct and maintain. 

COST 

Capital costs along with operation and maintenance costs are shown in Table 8 of this Proposed Plan. These 
costs are based on an individual waste site and do not reflect economies of scale that might be obtained by 
implementing a common alternative or aggregated remedies across multiple waste sites. The listed present worth 
is based on a discount rate of 3.2 percent. and the costs are estimated based on the +50/-30 percent accuracy in 
accordance with EPA guidance (EPA/540/G-89/004). 

Group 4 - Representative Waste Sites 21 6-U-4 Reverse Well and the 21 6-U-4A French 
Drain 

OVERALL PROTECTION OF HU MAN HEALTH AND THE ENVIRONMENT 

Alternative 1 provides no protection for human health, because constituents remain above the acceptable values. 
Alternative 2 is protective of human health exposure during the 150-yr timeframe. This alternative has the 

added benefit that the 216-U-4 Reverse Well and 216-U-4A French Drain waste sites are under the proposed 
221-U Facility engineered barrier. 

Alternative 3 limits human health and environmental impacts at the 216-U-4 Reverse Well and the 
216-U-4A and 216-U-4B French Drains by removing the contaminants and disposing of them in an on-site 
engineered fadlity. 

Al ternative 4 is protective at the 216-U-4 Reverse Well and the 216-U-4A and 216-U-4B French Drains, because 
the exposure pathway is removed and institutional controls provide use limitations around the barrier. It should 
be noted that controls will need to be in place for 125 yr, the time required for the constituents to decay naturally. 
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COMPLIANCE WITH ARARS 

Alternative 1 does not comply with ARARs, because the waste sites currently exceed the RAOs. 
Alternative 2 meets the ARARs for these waste sites before the end of the 150-yr institutional control period. 

For the 216-U-4 Reverse Well and 216-U-4A French Drain waste sites, the combination of Alternative 2 with the 
proposed 221-U Facility engineered barrier would accelerate achieving the ARARs, because the pathway for 
exposure would be removed. 

Alternative 3 meets the ARARs at the 216-U-4 Reverse Well and the 216-U-4A and 216-U-4B French Drains by 
removing the contaminated material and disposing of it at the ERDF. 

Alte}'Ilative 4 meets the ARARs at the 216-U-4 Reverse Well and the 216-U-4A and 216-U-4B French Drains 
through the use of an engineered barrier designed to be protective for the needed duration. 

LONG-TERM EFFECTIVENESS ANO PERMANENCE 

Alternative 1 does not provide long-term effectiveness or permanence, because contaminants are not remedied 
and remain at the waste sites. 

Alternative 2 meets the effectiveness and permanence criteria for the 216-U-4 Reverse Well and the 
216-U-4A and 216-U-4B French Drains, because the contaminants are expected to reach acceptable levels within 
125 yr (25 yr earlier than the designated institutional control period). For the 216-U-4 Reverse Well and 
216-U-4A French Drain waste sites, Alternative 2 would be used until the proposed barrier over the 221-U Facility 
is in place. This proposed barrier would provide additional effectiveness and permanence, as noted in the 
Alternative 4 discussion. 

Alternative 3 is the most reliable and permanent alternative for the 216-U-4 Reverse Well and the 216-U-4A and 
216-U-4B French Drains. Based on the conceptual site model, the contaminants above the PRGs will be removed . 
• · Alternative 4 provides reliability by reducing exposure through the use of an engineered barrier to isolate the 
contaminants contained within the 216-U-4 Reverse Well and the 216-U-4A and 216-U-4B French Drains. During 
the design life of the barrier, the residual risk of contaminants is expected to decrease to acceptable levels because 
of natural radioactive decay. 

SHORT-TERM EFFECTIVENESS 

Alternative 1 would be effective in the short term, because it does not require any remedial actions. 
Alternatives 2 and 4 would be more effective in the short term when compared to Alternative 3, primarily 

because of their lower risk to remediation workers. 
Alternative 3 requires the excavation of contaminated soil and debris, creating a greater potential for short-term 

worker impacts (i.e., an increase in exposure) during excavation, transportation, and disposal of the materials. 
Risks to workers from potential exposure to contaminated soil and fugitive dust would be greater with 
Alternative 3 than with Alternative 4. Short-term impacts to vegetation and wildlife are minimal, because the 
U Plant Area is a highly disturbed area that has limited habitat in proximity to the 216-U-4 Reverse Well and the 
216-U-4A and 216-U-4B French Drains. However, Alternative 3 would have a slightly greater impact to habitat in 
those areas used for backfill materials as well as additional worker safety associated with industrial hazards 
(e.g., heavy equipment, heat stroke). 

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT 

All of the alternatives incorporate natural attenuation in the form of radiological decay that is expected to 
reduce toxicity and volume. 

Alternative 3 includes treatment. However, treatment is not anticipated because constituents are expected to 
meet the disposal facility waste•acceptance criteria. Thus, reduction in toxicity, mobility, or volume of the 
contaminants is not expected. 

IMPLEMENTABILITY 

Alternative 1 wo�ld be easy to implement because no action is performed. 

C--9 



· • Page • 86'< ot 286 ot D7716012 

____________________________ , ________________________ _ 

D O E I R L -2 0 03-24 R E V I S I O N  0 

Alternative 2 currently is used for all of the wa�te sites. The waste sites are under a surveillance and monitoring 
program where the area is posted with signs and/or restricted by fencing. In addition, access to the 
216-U-4 Reverse Well and the 216-U-4A and 216-U-4B French Drains is controlled through Hanford Site access 
requirements, an excavation permit program, and a radiation work area permit program. The addition of 
monitoring wells or boreholes is easy to implement, although there current1y is some coverage from the site-wide 
monitoring network. 

Alternative 3 will be more difficult to implement in the near term because of increased worker exposure from 
contaminated soil and debris; safety requirements associated with excavation; and the availability of backfill 
material, transportation, and disposal of the contaminated material . 

Alternative 4 is easy to implement An evapotranspiration barrier was constructed at the Hanford Site, and 
similar barrier types were regulatory approved and constructed at other western arid sites. These barriers are easy 
to construct and maintain. In addition, the activities at the 216-U-4 Reverse Well and 216-U-4A French Drain waste 
sites can be coordinated easily with the proposed barrier for the 221-U Facility. 

COST 

Capital costs along with operation and maintenance costs are shown in Table 9 of this Proposed Plan. These 
costs are based on an individual waste site and do not reflect economies of scale that might be obtained by 
implementing a common alternative or aggregated remedies across multiple waste sites. The listed present worth 
is based on a discount rate of 3.2 percent. An additional cost is provided for the 216-U-4 Reverse Well and 
216-U-4A French Drain waste sites for implementation of Alternative 2, based on the proposed 221-U Facility 
barrier. These costs are based on an assumption that the proposed barrier would be in place within the next 20 yr. 
All costs are estimated based on the +50/-30 percent accuracy in accordance with EPA guidance 
(EPA/540/G-8�/004). 

Group 5 - Representative Waste Site Unplanned Release UPR-200-W-1 9 

OVERALL PROTECTION OF HUMAN HEAL TH AND THE ENVIRONMENT 

Alternative 1 is protective for the 2607-W7 Septic Tan1< and Tile Field and UPR-200-W-8 Burning Ground solid 
waste sites. The 26(J7-W7 Septic Tank and Tile Field was cleaned up in 1999 in accordance with 
WAC 246-272-18501, "Department of Health," "On-Site Sewage Systems," "Abandonment." No known hazardous 
substances were disposed of at these waste sites. Alternative 1 is not protective for the remaining waste sites in 
Group 5, because contaminants currently exceed human health PRGs. 

Alternative 2 is protective of human health exposure during the 150-yr timeframe. This alternative has the 
added benefit of the 26(J7-W7Septic Tan1< and l)Je Field, UPR-200-W-118, and UPR-200-78 waste sites being under 
the proposed 221-U Facility barrier. 

Alternative 3 limits human health and environmental impacts by removing the contaminants and disposing of 
them in an on-site engineered facility. 

Alternative 4 is protective, because the exposure pathway is removed a�d institutional controls provide use 
limitations around the barrier. It should be noted that controls will need to be in place for 129 yr, the time required 
for the constituents to decay naturally. Alternative 2 is considered protective, because institutional controls are 
expected to be in place for 150 yr. 

COMPLIANCE WITH ARARs 

Alternative 1 complies with ARARs for the 2607-W7 Septic Tank and Tile Field (because this site was cleaned up 
in 1999 in accordance with WAC 246-272-18501) and UPR-200-W-8 Burning Ground solid waste sites. No known 
hazardous substances were disposed of at these waste sites. Alternative l does not comply with ARARs for the 
remaining waste sites, because they currently exceed the RAOs. 

Alternative 2 meets the ARARs for the remaining waste sites within the identified 150-yr institutional control 
period timeframe. The combination of Alternative 2 along with the proposed 221-U Facility barrier would 
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accelerate achieving the ARARs for the UPR-200-\.Y-118 and UPR-200-78 waste sites, because the pathway for 
exposure would be removed. 

Alternative 3 meets ARARs for all the Group 5 waste sites by removing the contaminated material and 
disposing of it at the ERDF. 

Alternative 4 meets the ARA Rs for all the Group 5 waste sites with the use of an engineered barrier designed to 
be protective for the necessary duration. 

LONG-TERM EFFECTIVENESS AND PERMANENCE 

Alternative 1 is effective for the 2607-W7 Septic· Tank and Tile Field, because this site was cleaned up in 1999 in 
accordance with WAC 246-271-18501. Alternative 1 also is effective for the UPR-200-W-8 Burning Ground solid 
waste sites, because no known hazardous substances were disposed of at this waste site. Confirmatory sampling 
will be conducted at the solid waste sites to validate this information. Because the 26(17-W7 Septic Tank and Tile 
Field is under the proposed 221-U Facility barrier, additional sampling is not planned. Alternative 1 does not 
provide long-term effectiveness or permanence for the remaining waste sites, because contaminants are not 
remediated and will remain at the waste sites. 

Alternative 2 meets the effectiveness and permanence criteria, because the contaminants are expected to reach 
acceptable levels within 129 yr (21 yr earlier than the designated institutional control period). In addition, the 
anticipated areas of higher contamination at UPR-200-W-19 will be addressed concurrently with the remedies 
proposed for the 216-U-1 and 216-U-2 Cribs and the 241-U-361 Settling Tank because of proximity of the sites. For 
waste sites UPR-200-W-118 and UPR-200-W-78, Alternative 2 would be needed only until the proposed 
221-U Facility barrier is in place. This proposed barrier would provide the additional effectiveness and 
permanence previously discussed under Alternative 4. 

Alternative 3 is the !nost reliable and permanent alternative for the Group 5 waste sites because, based on the 
conceptual site model, contaminants are expected to be removed above the PRGs. 

Alternative 4 provides reliability by reducing exposure through the use of an engineered barrier to isolate the 
wastes. During the design life of the barrier, the residual risk of contaminants is expected to decrease to acceptable 
levels because of natural radioactive decay. 

SHORT-TERM EFFECTIVENESS 

Alternative 1 would be effective in the short term, because it does not require any remedial actions. 
Alternatives 2 and 4, when compared to Alternative 3, would be more effective in the short term because of the 

lower risk to workers. 
Alternative 3 requires excavation of contaminated soil and debris, creating the potential for short-term worker 

impacts during excavation, transportation, and disposal of materials. The risks to workers from potential exposure 
to contaminated soil and fugitive dust increases with Alternative 3 when compared to Alternative 4. Short-term 
impacts to vegetation and wildlife are minimal, because the U Plant Area is a highly disturbed area that has limited 
habitat in proximity to the waste sites. 

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT 

All of the alternatives incorporate natural attenuation in the form of radiological decay, which is expected to 
reduce toxicity and volume. 

Alternative 3 includes treatment. However, treatment is not anticipated, because constituents are expected to 
meet the disposal facility waste-acceptance criteria. Given this assumption, a reduction in toxicity, mobility, or 
volume of the contaminants is not expected. 

IMPLEMENTABILITY 

Alternative 1 would be easy to implement, because no action is required. 
Alternative 2 currently is used for all of the waste sites. The waste sites are under a surveillance and monitoring 

program where the area is posted with signs and/ or restricted by fencing. 
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Alternative 3 when compared to Alternative 4 would be more difficult to implement in the near term because of 
increased worker exposure from contaminated soil and debris; safety requirements associated with excavation; and 
the availability of backfill material, transportation, and disposal of the contaminated material. 

Alternative 4 is easy to implement. A barrier was constructed at the Hanford Site, and similar barrier types 
were regulatory approved and constructed at other western arid sites. These barriers are easy to construct and 
maintain. In addition, these activities can be coordinated easily with the proposed 221-U Facility barrier for those 
waste sites (2607-W7, UPR-200-W-118, UPR-200-W-78, 216-U-4A, and 216-U-4) currently under the planned 
footprint. 

COST 

Capital costs along with operation and maintenance costs are shown in Table 10 of this Proposed Plan. These 
costs are based on an individual waste site and do not reflect economies of scale that might be obtained by 
implementing a common alternative or aggregated remedies across multiple waste sites. The listed present worth 
is based on a discount rate of 3.2 percent An additional cost for the implementation of Alternative 2 is provided 
for those waste sites under the proposed 221-U Facility barrier. These costs are based on an assumption that the 
proposed barrier would be placed within 20 yr. All costs are estimated based on the +50/-30 percent accuracy in 
accordance with EPA guidance (EPA/540/G-89/004). 
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