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 Dangerous Waste Permit Application 
Part A Form 


Date Received Reviewed by  Date: 0 9 2 2 2 0 0 8 


Month Day Year Approved by  Date: 0 9 2 2 2 0 0 8 


0 9 1 9 2 0 0 8  


I. This form is submitted to: (place an “X” in the appropriate box) 


 Request modification to a final status permit (commonly called a “Part B” permit) 


 Request a change under interim status 


 
Apply for a final status permit.  This includes the application for the initial final status permit for a site or 
for a permit renewal (i.e., a new permit to replace an expiring permit). 


 Establish interim status because of the wastes newly regulated on:  (Date) 


List waste codes: 


II. EPA/State ID Number 


W A 7 8 9 0 0 0 8 9 6 7  


III. Name of Facility 


US Department of Energy – Hanford Facility 


IV. Facility Location (Physical address not P.O. Box or Route Number) 


A. Street 


825 Jadwin 


City or Town State ZIP Code 


Richland WA 99352 


County Code 
(if known)  County Name 


0 0 5 Benton 


B.  
Land 
Type 


C.  Geographic Location  D.  Facility Existence Date 


Latitude (degrees, mins, secs) Longitude (degrees, mins, secs) Month Day Year 


F Refer to TOPO Map (Section XV.) 0 3  0 2  1 9 4 3 


V. Facility Mailing Address 


Street or P.O. Box 


P.O. Box 550 


City or Town State ZIP Code 


Richland WA 99352 
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VI. Facility contact (Person to be contacted regarding waste activities at facility) 


Name (last) (first) 


Brockman David 


Job Title Phone Number (area code and number) 


Manager (509) 376-7395 


Contact Address 


Street or P.O. Box 


P.O. Box 550 


City or Town State ZIP Code 


Richland WA 99352 


VII. Facility Operator Information 


A. Name Phone Number 


Department of Energy Owner/Operator 
CH2M HILL Plateau Remediation Company Co-Operator for the Low-Level Burial Grounds* 


(509) 376-7395 
(509) 376-0556* 


Street or P.O. Box 


P.O. Box 550  
P.O. Box 1600 * 


City or Town State ZIP Code 


Richland WA 99352 


B. Operator Type F  


C. Does the name in VII.A reflect a proposed change in operator?      Yes      No Co-Operator* change 


If yes, provide the scheduled date for the change: Month Day Year 


 1 0  0 1  2 0 0 8 


D. Is the name listed in VII.A. also the owner?  If yes, skip to Section VIII.C.  Yes   No 


VIII. Facility Owner Information 


A. Name Phone Number (area code and number) 


David A. Brockman, Operator/Facility-Property Owner (509) 376-7395 


Street or P.O. Box 


P.O. Box 550 


City or Town State ZIP Code 


Richland WA 99352 


B. Owner Type F  


C. Does the name in VIII.A reflect a proposed change in owner?      Yes       No 


If yes, provide the scheduled date for the change:    Month Day Year 


           


IX. NAICS Codes (5/6 digit codes) 


A. First B. Second 


5 6 2 2 1  Waste Treatment & Disposal 9 2 4 1 1 0 
Administration of Air & Water Resource & 
Solid Waste Management Programs 


C. Third D. Fourth 


5 4 1 7 1  
Research & Development in the 
Physical, Engineering, & Life Sciences        
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X. Other Environmental Permits (see instructions)  


A.  Permit Type B.  Permit Number C.  Description 


 E  A I R  0 6 - 1 0 1 9  WAC 246-247, NOC Rad Air 


 E  A I R  0 6 - 1 0 2 3  WAC 246-247, NOC Rad Air 


 E  A I R  0 6 - 1 0 5 4  WAC 246-247, NOC Rad Air 


 E  D E 0 0 N W P - 0 0 2  WAC 173-400 Non Rad Air 


                


                


                


XI. Nature of Business (provide a brief description that includes both dangerous waste and non-dangerous 
waste areas and activities) 


D81 


The Low-Level Burial Grounds (LLBG) began waste management operations in January of 1960.  The LLBG 
comprise a landfill disposal unit (D81) and cover a total area of approximately 225 hectares (556 acres).  The 
landfill is divided into eight burial grounds.  Six burial grounds are located in the 200 West Area and two in 
the 200 East Area, as depicted on the attached drawings.  The LLBG consist of lined and unlined trenches of 
various sizes and depths.  All mixed waste disposed will meet land disposal restriction requirements.  The 
lined trenches have a double-liner leachate collection and removal system. 


The process design capacity for mixed waste in the LLBG is 1,740,000 cubic meters (2,275,920 cubic yards) of 
which 1,500,000 cubic meters (1,962,000 cubic yards) are dedicated solely for the disposal of U.S. Navy 
defueled reactor compartments.  Additional design capacity has been included to facilitate future lined trench 
construction.  All future mixed waste trenches, designed and constructed to comply with all applicable 
regulations, will be added to the LLBG through the Hanford Facility Resource Conservation and Recovery 
Act (RCRA) Permit modification process. 


S01 


The greater-than-90-day container storage capability in mixed waste trenches 31 and 34 of the 218-W-5 Burial 
Ground provides a location to store various sized containers of mixed waste in a RCRA-compliant manner 
other than the Central Waste Complex.  In general, mixed waste will meet land disposal restriction (LDR) 
requirements before being placed in the trenches for storage.  However, there will be other mixed waste 
containers that will be stored within the trenches before treatment to meet LDR.  The placement of these 
containers in trenches 31 and 34 eliminates the need to construct a mixed waste storage/treatment pad.  The 
process design capacity for storage of containers is estimated to be 10,000 cubic meters (13,080 cubic yards). 


T04 


Treatment to meet the LDR requirements will be performed within the mixed low-level waste (MLLW) 
trenches 31 and 34 of the 218-W-5 Burial Ground.  The treatment capability consists of the use of 
immobilization technologies for mixed waste debris as listed under 40 CFR 268.45, Table 1, Alternative 
Treatment Standards for Hazardous Debris and MACRO in 40 CFR 268.42.  In addition, the mixed waste 
containers will meet the 90 percent full container requirements following treatment. Treatment would be 
limited to those technologies that can be employed in/on containerized mixed waste. The process design 
capacity for treatment is estimated to be 100 cubic meters (131 cubic yards) per day. 
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EXAMPLE FOR COMPLETING ITEMS XII and XIII (shown in lines numbered X-1, X-2, and X-3 below):  A facility has 
two storage tanks that hold 1200 gallons and 400 gallons respectively.  There is also treatment in tanks at 20 gallons/hr. 
Finally, a one-quarter acre area that is two meters deep will undergo in situ vitrification. 


 


Section XII.  Process Codes and Design 
Capacities 


Section XIII.  Other Process Codes 


Line 
Number 


A.  Process 
Codes 


(enter code) 


B.  Process Design 
Capacity C.  


Process 
Total 


Number 
of Units 


Line 
Number 


A.  
Process 
Codes 


(enter code) 


B  Process Design 
Capacity C.  


Process 
Total 


Number 
of Units 


D.  Process 
Description 


1.  Amount 


2. Unit of 
Measure 


(enter 
code) 


1.  Amount 


2. Unit of 
Measure 


(enter 
code) 


X 1 S 0 2 1,600 G 002 X 1 T 0 4 700 C 001 
In situ 


vitrification 


X 2 T 0 3 20 E 001          


X 3 T 0 4 700 C 001          


 1 D 8 1 1,740,000 C 002  1        


 2 S 0 1 10,000 C 002  2        


 3 T 0 4 100 C 002  3        


 4        4        


 5        5        


 6        6        


 7        7        


 8       1 8        


 9       1 9        


1 0       1 0        


1 1       1 1        


1 2       1 2        


1 3       1 3        


1 4       1 4        


1 5       1 5        


1 6       1 6        


1 7       1 7        


1 8       1 8        


1 9       1 9        


2 0       2 0        


2 1       2 1        


2 2       2 2        


2 3       2 3        


2 4       2 4        


2 5       2 5        
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XIV.  Description of Dangerous Wastes 


Example for completing this section: A facility will receive three non-listed wastes, then store and treat them on-site.  
Two wastes are corrosive only, with the facility receiving and storing the wastes in containers.  There will be about 200 
pounds per year of each of these two wastes, which will be neutralized in a tank.  The other waste is corrosive and 
ignitable and will be neutralized then blended into hazardous waste fuel.  There will be about 100 pounds per year of that 
waste, which will be received in bulk and put into tanks. 


Line 
Number 


A.  Dangerous 
Waste No. 


(enter code) 


B.  Estimated 
Annual 


Quantity of 
Waste 


C.  Unit of 
Measure 


(enter 
code) 


D.  Processes 


(1) Process Codes (enter) 
(2) Process Description 


[If a code is not entered in D (1)] 


X 1  D 0 0 2 400 P S 0 1 T 0 1     


X 2  D 0 0 1 100 P S 0 2 T 0 1     


X 3  D 0 0 2            Included with above 


1 D 0 0 1 160,000,000 K D 8 1       Includes Debris 


2 D 0 0 2  K D 8 1       Includes Debris 


3 D 0 0 3  K D 8 1       Includes Debris 


4 D 0 0 4  K D 8 1       Includes Debris 


5 D 0 0 5  K D 8 1       Includes Debris 


6 D 0 0 6  K D 8 1       Includes Debris 


7 D 0 0 7  K D 8 1       Includes Debris 


8 D 0 0 8  K D 8 1       Includes Debris 


9 D 0 0 9  K D 8 1       Includes Debris 


10 D 0 1 0  K D 8 1       Includes Debris 


11 D 0 1 1  K D 8 1       Includes Debris 


12 D 0 1 2  K D 8 1       Includes Debris 


13 D 0 1 3  K D 8 1       Includes Debris 


14 D 0 1 4  K D 8 1       Includes Debris 


15 D 0 1 5  K D 8 1       Includes Debris 


16 D 0 1 6  K D 8 1       Includes Debris 


17 D 0 1 7  K D 8 1       Includes Debris 


18 D 0 1 8  K D 8 1       Includes Debris 


19 D 0 1 9  K D 8 1       Includes Debris 


20 D 0 2 0  K D 8 1       Includes Debris 


21 D 0 2 1  K D 8 1       Includes Debris 


22 D 0 2 2  K D 8 1       Includes Debris 


23 D 0 2 3  K D 8 1       Includes Debris 


24 D 0 2 4  K D 8 1       Includes Debris 


25 D 0 2 5  K D 8 1       Includes Debris 
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EPA/State ID Number W A 7 8 9 0 0 0 8 9 6 7  


Continuation of Section XIV.  Description of Dangerous Waste 


Line Number 


A.  Dangerous Waste 
No. 


(enter code) 


B.  
Estimated 


Annual 
Quantity of 


Waste 


C.  Unit of 
Measure 


(enter 
code) 


D.  Process 


(1) Process Codes (enter) 
(2) Process Description   


[If a code is not entered in D 
(1)] 


26 D 0 2 6  K D 8 1       Includes Debris 


27 D 0 2 7  K D 8 1       Includes Debris 


28 D 0 2 8  K D 8 1       Includes Debris 


29 D 0 2 9  K D 8 1       Includes Debris 


30 D 0 3 0  K D 8 1       Includes Debris 


31 D 0 3 1  K D 8 1       Includes Debris 


32 D 0 3 2  K D 8 1       Includes Debris 


33 D 0 3 3  K D 8 1       Includes Debris 


34 D 0 3 4  K D 8 1       Includes Debris 


35 D 0 3 5  K D 8 1       Includes Debris 


36 D 0 3 6  K D 8 1       Includes Debris 


37 D 0 3 7  K D 8 1       Includes Debris 


38 D 0 3 8  K D 8 1       Includes Debris 


39 D 0 3 9  K D 8 1       Includes Debris 


40 D 0 4 0  K D 8 1       Includes Debris 


41 D 0 4 1  K D 8 1       Includes Debris 


42 D 0 4 2  K D 8 1       Includes Debris 


43 D 0 4 3  K D 8 1       Includes Debris 


44 W P 0 1  K D 8 1       Includes Debris 


45 W P 0 2  K D 8 1       Includes Debris 


46 W P 0 3  K D 8 1       Includes Debris 


47 W P C B  K D 8 1       Includes Debris 


48 W S C 2  K D 8 1       Includes Debris 


49 W T 0 1  K D 8 1       Includes Debris 


50 W T 0 2  K D 8 1       Includes Debris 


51 F 0 0 1  K D 8 1       Includes Debris 


52 F 0 0 2  K D 8 1       Includes Debris 


53 F 0 0 3  K D 8 1       Includes Debris 


54 F 0 0 4  K D 8 1       Includes Debris 


55 F 0 0 5  K D 8 1       Includes Debris 


56 F 0 0 6  K D 8 1       Includes Debris 


57 F 0 0 7  K D 8 1       Includes Debris 


58 F 0 0 8  K D 8 1       Includes Debris 


59 F 0 0 9  K D 8 1       Includes Debris 
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EPA/State ID Number W A 7 8 9 0 0 0 8 9 6 7  


Continuation of Section XIV.  Description of Dangerous Waste 


Line Number 


A.  Dangerous Waste 
No. 


(enter code) 


B.  
Estimated 


Annual 
Quantity of 


Waste 


C.  Unit of 
Measure 


(enter 
code) 


D.  Process 


(1) Process Codes (enter) 
(2) Process Description   


[If a code is not entered in D 
(1)] 


60 F 0 1 0  K D 8 1       Includes Debris 


61 F 0 1 1  K D 8 1       Includes Debris 


62 F 0 1 2  K D 8 1       Includes Debris 


63 F 0 1 9  K D 8 1       Includes Debris 


64 F 0 2 8  K D 8 1       Includes Debris 


65 F 0 3 9  K D 8 1       Includes Debris 


66 U 0 0 1  K D 8 1       Includes Debris 


67 U 0 0 2  K D 8 1       Includes Debris 


68 U 0 0 3  K D 8 1       Includes Debris 


69 U 0 0 4  K D 8 1       Includes Debris 


70 U 0 0 5  K D 8 1       Includes Debris 


71 U 0 0 6  K D 8 1       Includes Debris 


72 U 0 0 7  K D 8 1       Includes Debris 


73 U 0 0 8  K D 8 1       Includes Debris 


74 U 0 0 9  K D 8 1       Includes Debris 


75 U 0 1 0  K D 8 1       Includes Debris 


76 U 0 1 1  K D 8 1       Includes Debris 


77 U 0 1 2  K D 8 1       Includes Debris 


78 U 0 1 4  K D 8 1       Includes Debris 


79 U 0 1 5  K D 8 1       Includes Debris 


80 U 0 1 6  K D 8 1       Includes Debris 


81 U 0 1 7  K D 8 1       Includes Debris 


82 U 0 1 8  K D 8 1       Includes Debris 


83 U 0 1 9  K D 8 1       Includes Debris 


84 U 0 2 0  K D 8 1       Includes Debris 


85 U 0 2 1  K D 8 1       Includes Debris 


86 U 0 2 2  K D 8 1       Includes Debris 


87 U 0 2 3  K D 8 1       Includes Debris 


88 U 0 2 4  K D 8 1       Includes Debris 


89 U 0 2 5  K D 8 1       Includes Debris 


90 U 0 2 6  K D 8 1       Includes Debris 


91 U 0 2 7  K D 8 1       Includes Debris 


92 U 0 2 8  K D 8 1       Includes Debris 


93 U 0 2 9  K D 8 1       Includes Debris 


94 U 0 3 0  K D 8 1       Includes Debris 
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EPA/State ID Number W A 7 8 9 0 0 0 8 9 6 7  


Continuation of Section XIV.  Description of Dangerous Waste 


Line Number 


A.  Dangerous Waste 
No. 


(enter code) 


B.  
Estimated 


Annual 
Quantity of 


Waste 


C.  Unit of 
Measure 


(enter 
code) 


D.  Process 


(1) Process Codes (enter) 
(2) Process Description   


[If a code is not entered in D 
(1)] 


95 U 0 3 1  K D 8 1       Includes Debris 


96 U 0 3 2  K D 8 1       Includes Debris 


97 U 0 3 3  K D 8 1       Includes Debris 


98 U 0 3 4  K D 8 1       Includes Debris 


99 U 0 3 5  K D 8 1       Includes Debris 


100 U 0 3 6  K D 8 1       Includes Debris 


101 U 0 3 7  K D 8 1       Includes Debris 


102 U 0 3 8  K D 8 1       Includes Debris 


103 U 0 3 9  K D 8 1       Includes Debris 


104 U 0 4 1  K D 8 1       Includes Debris 


105 U 0 4 2  K D 8 1       Includes Debris 


106 U 0 4 3  K D 8 1       Includes Debris 


107 U 0 4 4  K D 8 1       Includes Debris 


108 U 0 4 5  K D 8 1       Includes Debris 


109 U 0 4 6  K D 8 1       Includes Debris 


110 U 0 4 7  K D 8 1       Includes Debris 


111 U 0 4 8  K D 8 1       Includes Debris 


112 U 0 4 9  K D 8 1       Includes Debris 


113 U 0 5 0  K D 8 1       Includes Debris 


114 U 0 5 1  K D 8 1       Includes Debris 


115 U 0 5 2  K D 8 1       Includes Debris 


116 U 0 5 3  K D 8 1       Includes Debris 


117 U 0 5 5  K D 8 1       Includes Debris 


118 U 0 5 6  K D 8 1       Includes Debris 


119 U 0 5 7  K D 8 1       Includes Debris 


120 U 0 5 8  K D 8 1       Includes Debris 


121 U 0 5 9  K D 8 1       Includes Debris 


122 U 0 6 0  K D 8 1       Includes Debris 


123 U 0 6 1  K D 8 1       Includes Debris 


124 U 0 6 2  K D 8 1       Includes Debris 


125 U 0 6 3  K D 8 1       Includes Debris 


126 U 0 6 4  K D 8 1       Includes Debris 


127 U 0 6 6  K D 8 1       Includes Debris 


128 U 0 6 7  K D 8 1       Includes Debris 


129 U 0 6 8  K D 8 1       Includes Debris 
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EPA/State ID Number W A 7 8 9 0 0 0 8 9 6 7  


Continuation of Section XIV.  Description of Dangerous Waste 


Line Number 


A.  Dangerous Waste 
No. 


(enter code) 


B.  
Estimated 


Annual 
Quantity of 


Waste 


C.  Unit of 
Measure 


(enter 
code) 


D.  Process 


(1) Process Codes (enter) 
(2) Process Description   


[If a code is not entered in D 
(1)] 


130 U 0 6 9  K D 8 1       Includes Debris 


131 U 0 7 0  K D 8 1       Includes Debris 


132 U 0 7 1  K D 8 1       Includes Debris 


133 U 0 7 2  K D 8 1       Includes Debris 


134 U 0 7 3  K D 8 1       Includes Debris 


135 U 0 7 4  K D 8 1       Includes Debris 


136 U 0 7 5  K D 8 1       Includes Debris 


137 U 0 7 6  K D 8 1       Includes Debris 


138 U 0 7 7  K D 8 1       Includes Debris 


139 U 0 7 8  K D 8 1       Includes Debris 


140 U 0 7 9  K D 8 1       Includes Debris 


141 U 0 8 0  K D 8 1       Includes Debris 


142 U 0 8 1  K D 8 1       Includes Debris 


143 U 0 8 2  K D 8 1       Includes Debris 


144 U 0 8 3  K D 8 1       Includes Debris 


145 U 0 8 4  K D 8 1       Includes Debris 


146 U 0 8 5  K D 8 1       Includes Debris 


147 U 0 8 6  K D 8 1       Includes Debris 


148 U 0 8 7  K D 8 1       Includes Debris 


149 U 0 8 8  K D 8 1       Includes Debris 


150 U 0 8 9  K D 8 1       Includes Debris 


151 U 0 9 0  K D 8 1       Includes Debris 


152 U 0 9 1  K D 8 1       Includes Debris 


153 U 0 9 2  K D 8 1       Includes Debris 


154 U 0 9 3  K D 8 1       Includes Debris 


155 U 0 9 4  K D 8 1       Includes Debris 


156 U 0 9 5  K D 8 1       Includes Debris 


157 U 0 9 6  K D 8 1       Includes Debris 


158 U 0 9 7  K D 8 1       Includes Debris 


159 U 0 9 8  K D 8 1       Includes Debris 


160 U 0 9 9  K D 8 1       Includes Debris 


161 U 1 0 1  K D 8 1       Includes Debris 


162 U 1 0 2  K D 8 1       Includes Debris 


163 U 1 0 3  K D 8 1       Includes Debris 


164 U 1 0 5  K D 8 1       Includes Debris 
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EPA/State ID Number W A 7 8 9 0 0 0 8 9 6 7  


Continuation of Section XIV.  Description of Dangerous Waste 


Line Number 


A.  Dangerous Waste 
No. 


(enter code) 


B.  
Estimated 


Annual 
Quantity of 


Waste 


C.  Unit of 
Measure 


(enter 
code) 


D.  Process 


(1) Process Codes (enter) 
(2) Process Description   


[If a code is not entered in D 
(1)] 


165 U 1 0 6  K D 8 1       Includes Debris 


166 U 1 0 7  K D 8 1       Includes Debris 


167 U 1 0 8  K D 8 1       Includes Debris 


168 U 1 0 9  K D 8 1       Includes Debris 


169 U 1 1 0  K D 8 1       Includes Debris 


170 U 1 1 1  K D 8 1       Includes Debris 


171 U 1 1 2  K D 8 1       Includes Debris 


172 U 1 1 3  K D 8 1       Includes Debris 


173 U 1 1 4  K D 8 1       Includes Debris 


174 U 1 1 5  K D 8 1       Includes Debris 


175 U 1 1 6  K D 8 1       Includes Debris 


176 U 1 1 7  K D 8 1       Includes Debris 


177 U 1 1 8  K D 8 1       Includes Debris 


178 U 1 1 9  K D 8 1       Includes Debris 


179 U 1 2 0  K D 8 1       Includes Debris 


180 U 1 2 1  K D 8 1       Includes Debris 


181 U 1 2 2  K D 8 1       Includes Debris 


182 U 1 2 3  K D 8 1       Includes Debris 


183 U 1 2 4  K D 8 1       Includes Debris 


184 U 1 2 5  K D 8 1       Includes Debris 


185 U 1 2 6  K D 8 1       Includes Debris 


186 U 1 2 7  K D 8 1       Includes Debris 


187 U 1 2 8  K D 8 1       Includes Debris 


188 U 1 2 9  K D 8 1       Includes Debris 


189 U 1 3 0  K D 8 1       Includes Debris 


190 U 1 3 1  K D 8 1       Includes Debris 


191 U 1 3 2  K D 8 1       Includes Debris 


192 U 1 3 3  K D 8 1       Includes Debris 


193 U 1 3 4  K D 8 1       Includes Debris 


194 U 1 3 5  K D 8 1       Includes Debris 


195 U 1 3 6  K D 8 1       Includes Debris 


196 U 1 3 7  K D 8 1       Includes Debris 


197 U 1 3 8  K D 8 1       Includes Debris 


198 U 1 4 0  K D 8 1       Includes Debris 


199 U 1 4 1  K D 8 1       Includes Debris 
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EPA/State ID Number W A 7 8 9 0 0 0 8 9 6 7  


Continuation of Section XIV.  Description of Dangerous Waste 


Line Number 


A.  Dangerous Waste 
No. 


(enter code) 


B.  
Estimated 


Annual 
Quantity of 


Waste 


C.  Unit of 
Measure 


(enter 
code) 


D.  Process 


(1) Process Codes (enter) 
(2) Process Description   


[If a code is not entered in D 
(1)] 


200 U 1 4 2  K D 8 1       Includes Debris 


201 U 1 4 3  K D 8 1       Includes Debris 


202 U 1 4 4  K D 8 1       Includes Debris 


203 U 1 4 5  K D 8 1       Includes Debris 


204 U 1 4 6  K D 8 1       Includes Debris 


205 U 1 4 7  K D 8 1       Includes Debris 


206 U 1 4 8  K D 8 1       Includes Debris 


207 U 1 4 9  K D 8 1       Includes Debris 


208 U 1 5 0  K D 8 1       Includes Debris 


209 U 1 5 1  K D 8 1       Includes Debris 


210 U 1 5 2  K D 8 1       Includes Debris 


211 U 1 5 3  K D 8 1       Includes Debris 


212 U 1 5 4  K D 8 1       Includes Debris 


213 U 1 5 5  K D 8 1       Includes Debris 


214 U 1 5 6  K D 8 1       Includes Debris 


215 U 1 5 7  K D 8 1       Includes Debris 


216 U 1 5 8  K D 8 1       Includes Debris 


217 U 1 5 9  K D 8 1       Includes Debris 


218 U 1 6 0  K D 8 1       Includes Debris 


219 U 1 6 1  K D 8 1       Includes Debris 


220 U 1 6 2  K D 8 1       Includes Debris 


221 U 1 6 3  K D 8 1       Includes Debris 


222 U 1 6 4  K D 8 1       Includes Debris 


223 U 1 6 5  K D 8 1       Includes Debris 


224 U 1 6 6  K D 8 1       Includes Debris 


225 U 1 6 7  K D 8 1       Includes Debris 


226 U 1 6 8  K D 8 1       Includes Debris 


227 U 1 6 9  K D 8 1       Includes Debris 


228 U 1 7 0  K D 8 1       Includes Debris 


229 U 1 7 1  K D 8 1       Includes Debris 


230 U 1 7 2  K D 8 1       Includes Debris 


231 U 1 7 3  K D 8 1       Includes Debris 


232 U 1 7 4  K D 8 1       Includes Debris 


233 U 1 7 6  K D 8 1       Includes Debris 


234 U 1 7 7  K D 8 1       Includes Debris 
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EPA/State ID Number W A 7 8 9 0 0 0 8 9 6 7  


Continuation of Section XIV.  Description of Dangerous Waste 


Line Number 


A.  Dangerous Waste 
No. 


(enter code) 


B.  
Estimated 


Annual 
Quantity of 


Waste 


C.  Unit of 
Measure 


(enter 
code) 


D.  Process 


(1) Process Codes (enter) 
(2) Process Description   


[If a code is not entered in D 
(1)] 


235 U 1 7 8  K D 8 1       Includes Debris 


236 U 1 7 9  K D 8 1       Includes Debris 


237 U 1 8 0  K D 8 1       Includes Debris 


238 U 1 8 1  K D 8 1       Includes Debris 


239 U 1 8 2  K D 8 1       Includes Debris 


240 U 1 8 3  K D 8 1       Includes Debris 


241 U 1 8 4  K D 8 1       Includes Debris 


242 U 1 8 5  K D 8 1       Includes Debris 


243 U 1 8 6  K D 8 1       Includes Debris 


244 U 1 8 7  K D 8 1       Includes Debris 


245 U 1 8 8  K D 8 1       Includes Debris 


246 U 1 8 9  K D 8 1       Includes Debris 


247 U 1 9 0  K D 8 1       Includes Debris 


248 U 1 9 1  K D 8 1       Includes Debris 


249 U 1 9 2  K D 8 1       Includes Debris 


250 U 1 9 3  K D 8 1       Includes Debris 


251 U 1 9 4  K D 8 1       Includes Debris 


252 U 1 9 6  K D 8 1       Includes Debris 


253 U 1 9 7  K D 8 1       Includes Debris 


254 U 2 0 0  K D 8 1       Includes Debris 


255 U 2 0 1  K D 8 1       Includes Debris 


256 U 2 0 2  K D 8 1       Includes Debris 


257 U 2 0 3  K D 8 1       Includes Debris 


258 U 2 0 4  K D 8 1       Includes Debris 


259 U 2 0 5  K D 8 1       Includes Debris 


260 U 2 0 6  K D 8 1       Includes Debris 


261 U 2 0 7  K D 8 1       Includes Debris 


262 U 2 0 8  K D 8 1       Includes Debris 


263 U 2 0 9  K D 8 1       Includes Debris 


264 U 2 1 0  K D 8 1       Includes Debris 


265 U 2 1 1  K D 8 1       Includes Debris 


266 U 2 1 3  K D 8 1       Includes Debris 


267 U 2 1 4  K D 8 1       Includes Debris 


268 U 2 1 5  K D 8 1       Includes Debris 


269 U 2 1 6  K D 8 1       Includes Debris 
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EPA/State ID Number W A 7 8 9 0 0 0 8 9 6 7  


Continuation of Section XIV.  Description of Dangerous Waste 


Line Number 


A.  Dangerous Waste 
No. 


(enter code) 


B.  
Estimated 


Annual 
Quantity of 


Waste 


C.  Unit of 
Measure 


(enter 
code) 


D.  Process 


(1) Process Codes (enter) 
(2) Process Description   


[If a code is not entered in D 
(1)] 


270 U 2 1 7  K D 8 1       Includes Debris 


271 U 2 1 8  K D 8 1       Includes Debris 


272 U 2 1 9  K D 8 1       Includes Debris 


273 U 2 2 0  K D 8 1       Includes Debris 


274 U 2 2 1  K D 8 1       Includes Debris 


275 U 2 2 2  K D 8 1       Includes Debris 


276 U 2 2 3  K D 8 1       Includes Debris 


277 U 2 2 5  K D 8 1       Includes Debris 


278 U 2 2 6  K D 8 1       Includes Debris 


279 U 2 2 7  K D 8 1       Includes Debris 


280 U 2 2 8  K D 8 1       Includes Debris 


281 U 2 3 1  K D 8 1       Includes Debris 


282 U 2 3 2  K D 8 1       Includes Debris 


283 U 2 3 3  K D 8 1       Includes Debris 


284 U 2 3 4  K D 8 1       Includes Debris 


285 U 2 3 5  K D 8 1       Includes Debris 


286 U 2 3 6  K D 8 1       Includes Debris 


287 U 2 3 7  K D 8 1       Includes Debris 


288 U 2 3 8  K D 8 1       Includes Debris 


289 U 2 3 9  K D 8 1       Includes Debris 


290 U 2 4 0  K D 8 1       Includes Debris 


291 U 2 4 3  K D 8 1       Includes Debris 


292 U 2 4 4  K D 8 1       Includes Debris 


293 U 2 4 6  K D 8 1       Includes Debris 


294 U 2 4 7  K D 8 1       Includes Debris 


295 U 2 4 8  K D 8 1       Includes Debris 


296 U 2 4 9  K D 8 1       Includes Debris 


297 U 2 7 1  K D 8 1       Includes Debris 


298 U 2 7 8  K D 8 1       Includes Debris 


299 U 2 7 9  K D 8 1       Includes Debris 


300 U 2 8 0  K D 8 1       Includes Debris 


301 U 3 2 8  K D 8 1       Includes Debris 


302 U 3 5 3  K D 8 1       Includes Debris 


303 U 3 5 9  K D 8 1       Includes Debris 


304 U 3 6 4  K D 8 1       Includes Debris 
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EPA/State ID Number W A 7 8 9 0 0 0 8 9 6 7  


Continuation of Section XIV.  Description of Dangerous Waste 


Line Number 


A.  Dangerous Waste 
No. 


(enter code) 


B.  
Estimated 


Annual 
Quantity of 


Waste 


C.  Unit of 
Measure 


(enter 
code) 


D.  Process 


(1) Process Codes (enter) 
(2) Process Description   


[If a code is not entered in D 
(1)] 


305 U 3 6 7  K D 8 1       Includes Debris 


306 U 3 7 2  K D 8 1       Includes Debris 


307 U 3 7 3  K D 8 1       Includes Debris 


308 U 3 7 5  K D 8 1       Includes Debris 


309 U 3 8 7  K D 8 1       Includes Debris 


310 U 3 8 9  K D 8 1       Includes Debris 


311 U 3 9 4  K D 8 1       Includes Debris 


312 U 3 9 5  K D 8 1       Includes Debris 


313 U 4 0 1  K D 8 1       Includes Debris 


314 U 4 0 2  K D 8 1       Includes Debris 


315 U 4 0 3  K D 8 1       Includes Debris 


316 U 4 0 4  K D 8 1       Includes Debris 


317 U 4 0 7  K D 8 1       Includes Debris 


318 U 4 0 9  K D 8 1       Includes Debris 


319 U 4 1 0  K D 8 1       Includes Debris 


320 U 4 1 1  K D 8 1       Includes Debris 


321 P 0 0 1  K D 8 1       Includes Debris 


322 P 0 0 2  K D 8 1       Includes Debris 


323 P 0 0 3  K D 8 1       Includes Debris 


324 P 0 0 4  K D 8 1       Includes Debris 


325 P 0 0 5  K D 8 1       Includes Debris 


326 P 0 0 6  K D 8 1       Includes Debris 


327 P 0 0 8  K D 8 1       Includes Debris 


328 P 0 0 9  K D 8 1       Includes Debris 


329 P 0 1 0  K D 8 1       Includes Debris 


330 P 0 1 1  K D 8 1       Includes Debris 


331 P 0 1 2  K D 8 1       Includes Debris 


332 P 0 1 3  K D 8 1       Includes Debris 


333 P 0 1 4  K D 8 1       Includes Debris 


334 P 0 1 5  K D 8 1       Includes Debris 


335 P 0 1 6  K D 8 1       Includes Debris 


336 P 0 1 7  K D 8 1       Includes Debris 


337 P 0 1 8  K D 8 1       Includes Debris 


338 P 0 2 0  K D 8 1       Includes Debris 


339 P 0 2 1  K D 8 1       Includes Debris 
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EPA/State ID Number W A 7 8 9 0 0 0 8 9 6 7  


Continuation of Section XIV.  Description of Dangerous Waste 


Line Number 


A.  Dangerous Waste 
No. 


(enter code) 


B.  
Estimated 


Annual 
Quantity of 


Waste 


C.  Unit of 
Measure 


(enter 
code) 


D.  Process 


(1) Process Codes (enter) 
(2) Process Description   


[If a code is not entered in D 
(1)] 


340 P 0 2 2  K D 8 1       Includes Debris 


341 P 0 2 3  K D 8 1       Includes Debris 


342 P 0 2 4  K D 8 1       Includes Debris 


343 P 0 2 6  K D 8 1       Includes Debris 


344 P 0 2 7  K D 8 1       Includes Debris 


345 P 0 2 8  K D 8 1       Includes Debris 


346 P 0 2 9  K D 8 1       Includes Debris 


347 P 0 3 0  K D 8 1       Includes Debris 


348 P 0 3 1  K D 8 1       Includes Debris 


349 P 0 3 3  K D 8 1       Includes Debris 


350 P 0 3 4  K D 8 1       Includes Debris 


351 P 0 3 6  K D 8 1       Includes Debris 


352 P 0 3 7  K D 8 1       Includes Debris 


353 P 0 3 8  K D 8 1       Includes Debris 


354 P 0 3 9  K D 8 1       Includes Debris 


355 P 0 4 0  K D 8 1       Includes Debris 


356 P 0 4 1  K D 8 1       Includes Debris 


357 P 0 4 2  K D 8 1       Includes Debris 


358 P 0 4 3  K D 8 1       Includes Debris 


359 P 0 4 4  K D 8 1       Includes Debris 


360 P 0 4 5  K D 8 1       Includes Debris 


361 P 0 4 6  K D 8 1       Includes Debris 


362 P 0 4 7  K D 8 1       Includes Debris 


363 P 0 4 8  K D 8 1       Includes Debris 


364 P 0 4 9  K D 8 1       Includes Debris 


365 P 0 5 0  K D 8 1       Includes Debris 


366 P 0 5 1  K D 8 1       Includes Debris 


367 P 0 5 4  K D 8 1       Includes Debris 


368 P 0 5 6  K D 8 1       Includes Debris 


369 P 0 5 7  K D 8 1       Includes Debris 


370 P 0 5 8  K D 8 1       Includes Debris 


371 P 0 5 9  K D 8 1       Includes Debris 


372 P 0 6 0  K D 8 1       Includes Debris 


373 P 0 6 2  K D 8 1       Includes Debris 


374 P 0 6 3  K D 8 1       Includes Debris 
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EPA/State ID Number W A 7 8 9 0 0 0 8 9 6 7  


Continuation of Section XIV.  Description of Dangerous Waste 


Line Number 


A.  Dangerous Waste 
No. 


(enter code) 


B.  
Estimated 


Annual 
Quantity of 


Waste 


C.  Unit of 
Measure 


(enter 
code) 


D.  Process 


(1) Process Codes (enter) 
(2) Process Description   


[If a code is not entered in D 
(1)] 


375 P 0 6 4  K D 8 1       Includes Debris 


376 P 0 6 5  K D 8 1       Includes Debris 


377 P 0 6 6  K D 8 1       Includes Debris 


378 P 0 6 7  K D 8 1       Includes Debris 


379 P 0 6 8  K D 8 1       Includes Debris 


380 P 0 6 9  K D 8 1       Includes Debris 


381 P 0 7 0  K D 8 1       Includes Debris 


382 P 0 7 1  K D 8 1       Includes Debris 


383 P 0 7 2  K D 8 1       Includes Debris 


384 P 0 7 3  K D 8 1       Includes Debris 


385 P 0 7 4  K D 8 1       Includes Debris 


386 P 0 7 5  K D 8 1       Includes Debris 


387 P 0 7 6  K D 8 1       Includes Debris 


388 P 0 7 7  K D 8 1       Includes Debris 


389 P 0 7 8  K D 8 1       Includes Debris 


390 P 0 8 1  K D 8 1       Includes Debris 


391 P 0 8 2  K D 8 1       Includes Debris 


392 P 0 8 4  K D 8 1       Includes Debris 


393 P 0 8 5  K D 8 1       Includes Debris 


394 P 0 8 7  K D 8 1       Includes Debris 


395 P 0 8 8  K D 8 1       Includes Debris 


396 P 0 8 9  K D 8 1       Includes Debris 


397 P 0 9 2  K D 8 1       Includes Debris 


398 P 0 9 3  K D 8 1       Includes Debris 


399 P 0 9 4  K D 8 1       Includes Debris 


400 P 0 9 5  K D 8 1       Includes Debris 


401 P 0 9 6  K D 8 1       Includes Debris 


402 P 0 9 7  K D 8 1       Includes Debris 


403 P 0 9 8  K D 8 1       Includes Debris 


404 P 0 9 9  K D 8 1       Includes Debris 


405 P 1 0 1  K D 8 1       Includes Debris 


406 P 1 0 2  K D 8 1       Includes Debris 


407 P 1 0 3  K D 8 1       Includes Debris 


408 P 1 0 4  K D 8 1       Includes Debris 


409 P 1 0 5  K D 8 1       Includes Debris 
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EPA/State ID Number W A 7 8 9 0 0 0 8 9 6 7  


Continuation of Section XIV.  Description of Dangerous Waste 


Line Number 


A.  Dangerous Waste 
No. 


(enter code) 


B.  
Estimated 


Annual 
Quantity of 


Waste 


C.  Unit of 
Measure 


(enter 
code) 


D.  Process 


(1) Process Codes (enter) 
(2) Process Description   


[If a code is not entered in D 
(1)] 


410 P 1 0 6  K D 8 1       Includes Debris 


411 P 1 0 8  K D 8 1       Includes Debris 


412 P 1 0 9  K D 8 1       Includes Debris 


413 P 1 1 0  K D 8 1       Includes Debris 


414 P 1 1 1  K D 8 1       Includes Debris 


415 P 1 1 2  K D 8 1       Includes Debris 


416 P 1 1 3  K D 8 1       Includes Debris 


417 P 1 1 4  K D 8 1       Includes Debris 


418 P 1 1 5  K D 8 1       Includes Debris 


419 P 1 1 6  K D 8 1       Includes Debris 


420 P 1 1 8  K D 8 1       Includes Debris 


421 P 1 1 9  K D 8 1       Includes Debris 


422 P 1 2 0  K D 8 1       Includes Debris 


423 P 1 2 1  K D 8 1       Includes Debris 


424 P 1 2 2  K D 8 1       Includes Debris 


425 P 1 2 3  K D 8 1       Includes Debris 


426 P 1 2 7  K D 8 1       Includes Debris 


427 P 1 2 8  K D 8 1       Includes Debris 


428 P 1 8 5  K D 8 1       Includes Debris 


429 P 1 8 8  K D 8 1       Includes Debris 


430 P 1 8 9  K D 8 1       Includes Debris 


431 P 1 9 0  K D 8 1       Includes Debris 


432 P 1 9 1  K D 8 1       Includes Debris 


433 P 1 9 2  K D 8 1       Includes Debris 


434 P 1 9 4  K D 8 1       Includes Debris 


435 P 1 9 6  K D 8 1       Includes Debris 


436 P 1 9 7  K D 8 1       Includes Debris 


437 P 1 9 8  K D 8 1       Includes Debris 


438 P 1 9 9  K D 8 1       Includes Debris 


439 P 2 0 1  K D 8 1       Includes Debris 


440 P 2 0 2  K D 8 1       Includes Debris 


441 P 2 0 3  K D 8 1       Includes Debris 


442 P 2 0 4  K D 8 1       Includes Debris 


443 P 2 0 5  K D 8 1       Includes Debris 
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Continuation of Section XIV.  Description of Dangerous Waste 


Line Number 


A.  Dangerous Waste 
No. 


(enter code) 


B.  
Estimated 


Annual 
Quantity of 


Waste 


C.  Unit of 
Measure 


(enter 
code) 


D.  Process 


(1) Process Codes (enter) 
(2) Process Description   


[If a code is not entered in D 
(1)] 


444 D 0 0 4 10,000,000 K S 0 1 T 0 4    Includes Debris 


445 D 0 0 5  K S 0 1 T 0 4    Includes Debris 


446 D 0 0 6  K S 0 1 T 0 4    Includes Debris 


447 D 0 0 7  K S 0 1 T 0 4    Includes Debris 


448 D 0 0 8  K S 0 1 T 0 4    Includes Debris 


449 D 0 0 9  K S 0 1 T 0 4    Includes Debris 


450 D 0 1 0  K S 0 1 T 0 4    Includes Debris 


451 D 0 1 1  K S 0 1 T 0 4    Includes Debris 


452 D 0 1 2  K S 0 1 T 0 4    Includes Debris 


453 D 0 1 3  K S 0 1 T 0 4    Includes Debris 


454 D 0 1 4  K S 0 1 T 0 4    Includes Debris 


455 D 0 1 5  K S 0 1 T 0 4    Includes Debris 


456 D 0 1 6  K S 0 1 T 0 4    Includes Debris 


457 D 0 1 7  K S 0 1 T 0 4    Includes Debris 


458 D 0 1 8  K S 0 1 T 0 4    Includes Debris 


459 D 0 1 9  K S 0 1 T 0 4    Includes Debris 


460 D 0 2 0  K S 0 1 T 0 4    Includes Debris 


461 D 0 2 1  K S 0 1 T 0 4    Includes Debris 


462 D 0 2 2  K S 0 1 T 0 4    Includes Debris 


463 D 0 2 3  K S 0 1 T 0 4    Includes Debris 


464 D 0 2 4  K S 0 1 T 0 4    Includes Debris 


465 D 0 2 5  K S 0 1 T 0 4    Includes Debris 


466 D 0 2 6  K S 0 1 T 0 4    Includes Debris 


467 D 0 2 7  K S 0 1 T 0 4    Includes Debris 


468 D 0 2 8  K S 0 1 T 0 4    Includes Debris 


469 D 0 2 9  K S 0 1 T 0 4    Includes Debris 


470 D 0 3 0  K S 0 1 T 0 4    Includes Debris 


471 D 0 3 1  K S 0 1 T 0 4    Includes Debris 


472 D 0 3 2  K S 0 1 T 0 4    Includes Debris 


473 D 0 3 3  K S 0 1 T 0 4    Includes Debris 


474 D 0 3 4  K S 0 1 T 0 4    Includes Debris 


475 D 0 3 5  K S 0 1 T 0 4    Includes Debris 


476 D 0 3 6  K S 0 1 T 0 4    Includes Debris 


477 D 0 3 7  K S 0 1 T 0 4    Includes Debris 


478 D 0 3 8  K S 0 1 T 0 4    Includes Debris 
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Continuation of Section XIV.  Description of Dangerous Waste 


Line Number 


A.  Dangerous Waste 
No. 


(enter code) 


B.  
Estimated 


Annual 
Quantity of 


Waste 


C.  Unit of 
Measure 


(enter 
code) 


D.  Process 


(1) Process Codes (enter) 
(2) Process Description   


[If a code is not entered in D 
(1)] 


479 D 0 3 9  K S 0 1 T 0 4    Includes Debris 


480 D 0 4 0  K S 0 1 T 0 4    Includes Debris 


481 D 0 4 1  K S 0 1 T 0 4    Includes Debris 


482 D 0 4 2  K S 0 1 T 0 4    Includes Debris 


483 D 0 4 3  K S 0 1 T 0 4    Includes Debris 


484 W P 0 1  K S 0 1 T 0 4    Includes Debris 


485 W P 0 2  K S 0 1 T 0 4    Includes Debris 


486 W P 0 3  K S 0 1 T 0 4    Includes Debris 


487 W P C B  K S 0 1 T 0 4    Includes Debris 


488 W S C 2  K S 0 1 T 0 4    Includes Debris 


489 W T 0 1  K S 0 1 T 0 4    Includes Debris 


490 W T 0 2  K S 0 1 T 0 4    Includes Debris 


491 F 0 0 1  K S 0 1 T 0 4    Includes Debris 


492 F 0 0 2  K S 0 1 T 0 4    Includes Debris 


493 F 0 0 3  K S 0 1 T 0 4    Includes Debris 


494 F 0 0 4  K S 0 1 T 0 4    Includes Debris 


495 F 0 0 5  K S 0 1 T 0 4    Includes Debris 


496 F 0 0 6  K S 0 1 T 0 4    Includes Debris 


497 F 0 0 7  K S 0 1 T 0 4    Includes Debris 


498 F 0 0 8  K S 0 1 T 0 4    Includes Debris 


499 F 0 0 9  K S 0 1 T 0 4    Includes Debris 


500 F 0 1 0  K S 0 1 T 0 4    Includes Debris 


501 F 0 1 1  K S 0 1 T 0 4    Includes Debris 


502 F 0 1 2  K S 0 1 T 0 4    Includes Debris 


503 F 0 1 9  K S 0 1 T 0 4    Includes Debris 


504 F 0 2 8  K S 0 1 T 0 4    Includes Debris 


505 U 0 0 1  K S 0 1 T 0 4    Includes Debris 


506 U 0 0 2  K S 0 1 T 0 4    Includes Debris 


507 U 0 0 3  K S 0 1 T 0 4    Includes Debris 


508 U 0 0 4  K S 0 1 T 0 4    Includes Debris 


509 U 0 0 5  K S 0 1 T 0 4    Includes Debris 


510 U 0 0 6  K S 0 1 T 0 4    Includes Debris 


511 U 0 0 7  K S 0 1 T 0 4    Includes Debris 


512 U 0 0 8  K S 0 1 T 0 4    Includes Debris 


513 U 0 0 9  K S 0 1 T 0 4    Includes Debris 
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Continuation of Section XIV.  Description of Dangerous Waste 


Line Number 


A.  Dangerous Waste 
No. 


(enter code) 


B.  
Estimated 


Annual 
Quantity of 


Waste 


C.  Unit of 
Measure 


(enter 
code) 


D.  Process 


(1) Process Codes (enter) 
(2) Process Description   


[If a code is not entered in D 
(1)] 


514 U 0 1 0  K S 0 1 T 0 4    Includes Debris 


515 U 0 1 1  K S 0 1 T 0 4    Includes Debris 


516 U 0 1 2  K S 0 1 T 0 4    Includes Debris 


517 U 0 1 4  K S 0 1 T 0 4    Includes Debris 


518 U 0 1 5  K S 0 1 T 0 4    Includes Debris 


519 U 0 1 6  K S 0 1 T 0 4    Includes Debris 


520 U 0 1 7  K S 0 1 T 0 4    Includes Debris 


521 U 0 1 8  K S 0 1 T 0 4    Includes Debris 


522 U 0 1 9  K S 0 1 T 0 4    Includes Debris 


523 U 0 2 0  K S 0 1 T 0 4    Includes Debris 


524 U 0 2 1  K S 0 1 T 0 4    Includes Debris 


525 U 0 2 2  K S 0 1 T 0 4    Includes Debris 


526 U 0 2 3  K S 0 1 T 0 4    Includes Debris 


527 U 0 2 4  K S 0 1 T 0 4    Includes Debris 


528 U 0 2 5  K S 0 1 T 0 4    Includes Debris 


529 U 0 2 6  K S 0 1 T 0 4    Includes Debris 


530 U 0 2 7  K S 0 1 T 0 4    Includes Debris 


531 U 0 2 8  K S 0 1 T 0 4    Includes Debris 


532 U 0 2 9  K S 0 1 T 0 4    Includes Debris 


533 U 0 3 0  K S 0 1 T 0 4    Includes Debris 


534 U 0 3 1  K S 0 1 T 0 4    Includes Debris 


535 U 0 3 2  K S 0 1 T 0 4    Includes Debris 


536 U 0 3 3  K S 0 1 T 0 4    Includes Debris 


537 U 0 3 4  K S 0 1 T 0 4    Includes Debris 


538 U 0 3 5  K S 0 1 T 0 4    Includes Debris 


539 U 0 3 6  K S 0 1 T 0 4    Includes Debris 


540 U 0 3 7  K S 0 1 T 0 4    Includes Debris 


541 U 0 3 8  K S 0 1 T 0 4    Includes Debris 


542 U 0 3 9  K S 0 1 T 0 4    Includes Debris 


543 U 0 4 1  K S 0 1 T 0 4    Includes Debris 


544 U 0 4 2  K S 0 1 T 0 4    Includes Debris 


545 U 0 4 3  K S 0 1 T 0 4    Includes Debris 


546 U 0 4 4  K S 0 1 T 0 4    Includes Debris 


547 U 0 4 5  K S 0 1 T 0 4    Includes Debris 


548 U 0 4 6  K S 0 1 T 0 4    Includes Debris 
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Continuation of Section XIV.  Description of Dangerous Waste 
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A.  Dangerous Waste 
No. 


(enter code) 


B.  
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(2) Process Description   


[If a code is not entered in D 
(1)] 


549 U 0 4 7  K S 0 1 T 0 4    Includes Debris 


550 U 0 4 8  K S 0 1 T 0 4    Includes Debris 


551 U 0 4 9  K S 0 1 T 0 4    Includes Debris 


552 U 0 5 0  K S 0 1 T 0 4    Includes Debris 


553 U 0 5 1  K S 0 1 T 0 4    Includes Debris 


554 U 0 5 2  K S 0 1 T 0 4    Includes Debris 


555 U 0 5 3  K S 0 1 T 0 4    Includes Debris 


556 U 0 5 5  K S 0 1 T 0 4    Includes Debris 


557 U 0 5 6  K S 0 1 T 0 4    Includes Debris 


558 U 0 5 7  K S 0 1 T 0 4    Includes Debris 


559 U 0 5 8  K S 0 1 T 0 4    Includes Debris 


560 U 0 5 9  K S 0 1 T 0 4    Includes Debris 


561 U 0 6 0  K S 0 1 T 0 4    Includes Debris 


562 U 0 6 1  K S 0 1 T 0 4    Includes Debris 


563 U 0 6 2  K S 0 1 T 0 4    Includes Debris 


564 U 0 6 3  K S 0 1 T 0 4    Includes Debris 


565 U 0 6 4  K S 0 1 T 0 4    Includes Debris 


566 U 0 6 6  K S 0 1 T 0 4    Includes Debris 


567 U 0 6 7  K S 0 1 T 0 4    Includes Debris 


568 U 0 6 8  K S 0 1 T 0 4    Includes Debris 


569 U 0 6 9  K S 0 1 T 0 4    Includes Debris 


570 U 0 7 0  K S 0 1 T 0 4    Includes Debris 


571 U 0 7 1  K S 0 1 T 0 4    Includes Debris 


572 U 0 7 2  K S 0 1 T 0 4    Includes Debris 


573 U 0 7 3  K S 0 1 T 0 4    Includes Debris 


574 U 0 7 4  K S 0 1 T 0 4    Includes Debris 


575 U 0 7 5  K S 0 1 T 0 4    Includes Debris 


576 U 0 7 6  K S 0 1 T 0 4    Includes Debris 


577 U 0 7 7  K S 0 1 T 0 4    Includes Debris 


578 U 0 7 8  K S 0 1 T 0 4    Includes Debris 


579 U 0 7 9  K S 0 1 T 0 4    Includes Debris 


580 U 0 8 0  K S 0 1 T 0 4    Includes Debris 


581 U 0 8 1  K S 0 1 T 0 4    Includes Debris 


582 U 0 8 2  K S 0 1 T 0 4    Includes Debris 


583 U 0 8 3  K S 0 1 T 0 4    Includes Debris 
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584 U 0 8 4  K S 0 1 T 0 4    Includes Debris 


585 U 0 8 5  K S 0 1 T 0 4    Includes Debris 


586 U 0 8 6  K S 0 1 T 0 4    Includes Debris 


587 U 0 8 7  K S 0 1 T 0 4    Includes Debris 


588 U 0 8 8  K S 0 1 T 0 4    Includes Debris 


589 U 0 8 9  K S 0 1 T 0 4    Includes Debris 


590 U 0 9 0  K S 0 1 T 0 4    Includes Debris 


591 U 0 9 1  K S 0 1 T 0 4    Includes Debris 


592 U 0 9 2  K S 0 1 T 0 4    Includes Debris 


593 U 0 9 3  K S 0 1 T 0 4    Includes Debris 


594 U 0 9 4  K S 0 1 T 0 4    Includes Debris 


595 U 0 9 5  K S 0 1 T 0 4    Includes Debris 


596 U 0 9 6  K S 0 1 T 0 4    Includes Debris 


597 U 0 9 7  K S 0 1 T 0 4    Includes Debris 


598 U 0 9 8  K S 0 1 T 0 4    Includes Debris 


599 U 0 9 9  K S 0 1 T 0 4    Includes Debris 


600 U 1 0 1  K S 0 1 T 0 4    Includes Debris 


601 U 1 0 2  K S 0 1 T 0 4    Includes Debris 


602 U 1 0 3  K S 0 1 T 0 4    Includes Debris 


603 U 1 0 5  K S 0 1 T 0 4    Includes Debris 


604 U 1 0 6  K S 0 1 T 0 4    Includes Debris 


605 U 1 0 7  K S 0 1 T 0 4    Includes Debris 


606 U 1 0 8  K S 0 1 T 0 4    Includes Debris 


607 U 1 0 9  K S 0 1 T 0 4    Includes Debris 


608 U 1 1 0  K S 0 1 T 0 4    Includes Debris 


609 U 1 1 1  K S 0 1 T 0 4    Includes Debris 


610 U 1 1 2  K S 0 1 T 0 4    Includes Debris 


611 U 1 1 3  K S 0 1 T 0 4    Includes Debris 


612 U 1 1 4  K S 0 1 T 0 4    Includes Debris 


613 U 1 1 5  K S 0 1 T 0 4    Includes Debris 


614 U 1 1 6  K S 0 1 T 0 4    Includes Debris 


615 U 1 1 7  K S 0 1 T 0 4    Includes Debris 


616 U 1 1 8  K S 0 1 T 0 4    Includes Debris 


617 U 1 1 9  K S 0 1 T 0 4    Includes Debris 


618 U 1 2 0  K S 0 1 T 0 4    Includes Debris 
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619 U 1 2 1  K S 0 1 T 0 4    Includes Debris 


620 U 1 2 2  K S 0 1 T 0 4    Includes Debris 


621 U 1 2 3  K S 0 1 T 0 4    Includes Debris 


622 U 1 2 4  K S 0 1 T 0 4    Includes Debris 


623 U 1 2 5  K S 0 1 T 0 4    Includes Debris 


624 U 1 2 6  K S 0 1 T 0 4    Includes Debris 


625 U 1 2 7  K S 0 1 T 0 4    Includes Debris 


626 U 1 2 8  K S 0 1 T 0 4    Includes Debris 


627 U 1 2 9  K S 0 1 T 0 4    Includes Debris 


628 U 1 3 0  K S 0 1 T 0 4    Includes Debris 


629 U 1 3 1  K S 0 1 T 0 4    Includes Debris 


630 U 1 3 2  K S 0 1 T 0 4    Includes Debris 


631 U 1 3 3  K S 0 1 T 0 4    Includes Debris 


632 U 1 3 4  K S 0 1 T 0 4    Includes Debris 


633 U 1 3 5  K S 0 1 T 0 4    Includes Debris 


634 U 1 3 6  K S 0 1 T 0 4    Includes Debris 


635 U 1 3 7  K S 0 1 T 0 4    Includes Debris 


636 U 1 3 8  K S 0 1 T 0 4    Includes Debris 


637 U 1 4 0  K S 0 1 T 0 4    Includes Debris 


638 U 1 4 1  K S 0 1 T 0 4    Includes Debris 


639 U 1 4 2  K S 0 1 T 0 4    Includes Debris 


640 U 1 4 3  K S 0 1 T 0 4    Includes Debris 


641 U 1 4 4  K S 0 1 T 0 4    Includes Debris 


642 U 1 4 5  K S 0 1 T 0 4    Includes Debris 


643 U 1 4 6  K S 0 1 T 0 4    Includes Debris 


644 U 1 4 7  K S 0 1 T 0 4    Includes Debris 


645 U 1 4 8  K S 0 1 T 0 4    Includes Debris 


646 U 1 4 9  K S 0 1 T 0 4    Includes Debris 


647 U 1 5 0  K S 0 1 T 0 4    Includes Debris 


648 U 1 5 1  K S 0 1 T 0 4    Includes Debris 


649 U 1 5 2  K S 0 1 T 0 4    Includes Debris 


650 U 1 5 3  K S 0 1 T 0 4    Includes Debris 


651 U 1 5 4  K S 0 1 T 0 4    Includes Debris 


652 U 1 5 5  K S 0 1 T 0 4    Includes Debris 


653 U 1 5 6  K S 0 1 T 0 4    Includes Debris 







WA7 89000 8967, Operating Unit 17 Low-Level Burial Grounds 
 Revision 14, October 1, 2008 


ECY 030-31 Hanford (Rev. 3/5/04) Page 24 of 38 


EPA/State ID Number W A 7 8 9 0 0 0 8 9 6 7  


Continuation of Section XIV.  Description of Dangerous Waste 


Line Number 


A.  Dangerous Waste 
No. 


(enter code) 


B.  
Estimated 


Annual 
Quantity of 


Waste 


C.  Unit of 
Measure 


(enter 
code) 


D.  Process 


(1) Process Codes (enter) 
(2) Process Description   
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654 U 1 5 7  K S 0 1 T 0 4    Includes Debris 


655 U 1 5 8  K S 0 1 T 0 4    Includes Debris 


656 U 1 5 9  K S 0 1 T 0 4    Includes Debris 


657 U 1 6 0  K S 0 1 T 0 4    Includes Debris 


658 U 1 6 1  K S 0 1 T 0 4    Includes Debris 


659 U 1 6 2  K S 0 1 T 0 4    Includes Debris 


660 U 1 6 3  K S 0 1 T 0 4    Includes Debris 


661 U 1 6 4  K S 0 1 T 0 4    Includes Debris 


662 U 1 6 5  K S 0 1 T 0 4    Includes Debris 


663 U 1 6 6  K S 0 1 T 0 4    Includes Debris 


664 U 1 6 7  K S 0 1 T 0 4    Includes Debris 


665 U 1 6 8  K S 0 1 T 0 4    Includes Debris 


666 U 1 6 9  K S 0 1 T 0 4    Includes Debris 


667 U 1 7 0  K S 0 1 T 0 4    Includes Debris 


668 U 1 7 1  K S 0 1 T 0 4    Includes Debris 


669 U 1 7 2  K S 0 1 T 0 4    Includes Debris 


670 U 1 7 3  K S 0 1 T 0 4    Includes Debris 


671 U 1 7 4  K S 0 1 T 0 4    Includes Debris 


672 U 1 7 6  K S 0 1 T 0 4    Includes Debris 


673 U 1 7 7  K S 0 1 T 0 4    Includes Debris 


674 U 1 7 8  K S 0 1 T 0 4    Includes Debris 


675 U 1 7 9  K S 0 1 T 0 4    Includes Debris 


676 U 1 8 0  K S 0 1 T 0 4    Includes Debris 


677 U 1 8 1  K S 0 1 T 0 4    Includes Debris 


678 U 1 8 2  K S 0 1 T 0 4    Includes Debris 


679 U 1 8 3  K S 0 1 T 0 4    Includes Debris 


680 U 1 8 4  K S 0 1 T 0 4    Includes Debris 


681 U 1 8 5  K S 0 1 T 0 4    Includes Debris 


682 U 1 8 6  K S 0 1 T 0 4    Includes Debris 


683 U 1 8 7  K S 0 1 T 0 4    Includes Debris 


684 U 1 8 8  K S 0 1 T 0 4    Includes Debris 


685 U 1 8 9  K S 0 1 T 0 4    Includes Debris 


686 U 1 9 0  K S 0 1 T 0 4    Includes Debris 


687 U 1 9 1  K S 0 1 T 0 4    Includes Debris 


688 U 1 9 2  K S 0 1 T 0 4    Includes Debris 
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689 U 1 9 3  K S 0 1 T 0 4    Includes Debris 


690 U 1 9 4  K S 0 1 T 0 4    Includes Debris 


691 U 1 9 6  K S 0 1 T 0 4    Includes Debris 


692 U 1 9 7  K S 0 1 T 0 4    Includes Debris 


693 U 2 0 0  K S 0 1 T 0 4    Includes Debris 


694 U 2 0 1  K S 0 1 T 0 4    Includes Debris 


695 U 2 0 2  K S 0 1 T 0 4    Includes Debris 


696 U 2 0 3  K S 0 1 T 0 4    Includes Debris 


697 U 2 0 4  K S 0 1 T 0 4    Includes Debris 


698 U 2 0 5  K S 0 1 T 0 4    Includes Debris 


699 U 2 0 6  K S 0 1 T 0 4    Includes Debris 


700 U 2 0 7  K S 0 1 T 0 4    Includes Debris 


701 U 2 0 8  K S 0 1 T 0 4    Includes Debris 


702 U 2 0 9  K S 0 1 T 0 4    Includes Debris 


703 U 2 1 0  K S 0 1 T 0 4    Includes Debris 


704 U 2 1 1  K S 0 1 T 0 4    Includes Debris 


705 U 2 1 3  K S 0 1 T 0 4    Includes Debris 


706 U 2 1 4  K S 0 1 T 0 4    Includes Debris 


707 U 2 1 5  K S 0 1 T 0 4    Includes Debris 


708 U 2 1 6  K S 0 1 T 0 4    Includes Debris 


709 U 2 1 7  K S 0 1 T 0 4    Includes Debris 


710 U 2 1 8  K S 0 1 T 0 4    Includes Debris 


711 U 2 1 9  K S 0 1 T 0 4    Includes Debris 


712 U 2 2 0  K S 0 1 T 0 4    Includes Debris 


713 U 2 2 1  K S 0 1 T 0 4    Includes Debris 


714 U 2 2 2  K S 0 1 T 0 4    Includes Debris 


715 U 2 2 3  K S 0 1 T 0 4    Includes Debris 


716 U 2 2 5  K S 0 1 T 0 4    Includes Debris 


717 U 2 2 6  K S 0 1 T 0 4    Includes Debris 


718 U 2 2 7  K S 0 1 T 0 4    Includes Debris 


719 U 2 2 8  K S 0 1 T 0 4    Includes Debris 


720 U 2 3 1  K S 0 1 T 0 4    Includes Debris 


721 U 2 3 2  K S 0 1 T 0 4    Includes Debris 


722 U 2 3 3  K S 0 1 T 0 4    Includes Debris 


723 U 2 3 4  K S 0 1 T 0 4    Includes Debris 
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724 U 2 3 5  K S 0 1 T 0 4    Includes Debris 


725 U 2 3 6  K S 0 1 T 0 4    Includes Debris 


726 U 2 3 7  K S 0 1 T 0 4    Includes Debris 


727 U 2 3 8  K S 0 1 T 0 4    Includes Debris 


728 U 2 3 9  K S 0 1 T 0 4    Includes Debris 


729 U 2 4 0  K S 0 1 T 0 4    Includes Debris 


730 U 2 4 3  K S 0 1 T 0 4    Includes Debris 


731 U 2 4 4  K S 0 1 T 0 4    Includes Debris 


732 U 2 4 6  K S 0 1 T 0 4    Includes Debris 


733 U 2 4 7  K S 0 1 T 0 4    Includes Debris 


734 U 2 4 8  K S 0 1 T 0 4    Includes Debris 


735 U 2 4 9  K S 0 1 T 0 4    Includes Debris 


736 U 2 7 1  K S 0 1 T 0 4    Includes Debris 


737 U 2 7 8  K S 0 1 T 0 4    Includes Debris 


738 U 2 7 9  K S 0 1 T 0 4    Includes Debris 


739 U 2 8 0  K S 0 1 T 0 4    Includes Debris 


740 U 3 2 8  K S 0 1 T 0 4    Includes Debris 


741 U 3 5 3  K S 0 1 T 0 4    Includes Debris 


742 U 3 5 9  K S 0 1 T 0 4    Includes Debris 


743 U 3 6 4  K S 0 1 T 0 4    Includes Debris 


744 U 3 6 7  K S 0 1 T 0 4    Includes Debris 


745 U 3 7 2  K S 0 1 T 0 4    Includes Debris 


746 U 3 7 3  K S 0 1 T 0 4    Includes Debris 


747 U 3 7 5  K S 0 1 T 0 4    Includes Debris 


748 U 3 8 1  K S 0 1 T 0 4    Includes Debris 


749 U 3 8 2  K S 0 1 T 0 4    Includes Debris 


750 U 3 8 3  K S 0 1 T 0 4    Includes Debris 


751 U 3 8 4  K S 0 1 T 0 4    Includes Debris 


752 U 3 8 5  K S 0 1 T 0 4    Includes Debris 


753 U 3 8 6  K S 0 1 T 0 4    Includes Debris 


754 U 3 8 7  K S 0 1 T 0 4    Includes Debris 


755 U 3 8 9  K S 0 1 T 0 4    Includes Debris 


756 U 3 9 4  K S 0 1 T 0 4    Includes Debris 


757 U 3 9 5  K S 0 1 T 0 4    Includes Debris 


758 U 4 0 1  K S 0 1 T 0 4    Includes Debris 
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759 U 4 0 2  K S 0 1 T 0 4    Includes Debris 


760 U 4 0 3  K S 0 1 T 0 4    Includes Debris 


761 U 4 0 4  K S 0 1 T 0 4    Includes Debris 


762 U 4 0 7  K S 0 1 T 0 4    Includes Debris 


763 U 4 0 9  K S 0 1 T 0 4    Includes Debris 


764 U 4 1 0  K S 0 1 T 0 4    Includes Debris 


765 U 4 1 1  K S 0 1 T 0 4    Includes Debris 


766 P 0 0 1  K S 0 1 T 0 4    Includes Debris 


767 P 0 0 2  K S 0 1 T 0 4    Includes Debris 


768 P 0 0 3  K S 0 1 T 0 4    Includes Debris 


769 P 0 0 4  K S 0 1 T 0 4    Includes Debris 


770 P 0 0 5  K S 0 1 T 0 4    Includes Debris 


771 P 0 0 6  K S 0 1 T 0 4    Includes Debris 


772 P 0 0 7  K S 0 1 T 0 4    Includes Debris 


773 P 0 0 8  K S 0 1 T 0 4    Includes Debris 


774 P 0 0 9  K S 0 1 T 0 4    Includes Debris 


775 P 0 1 0  K S 0 1 T 0 4    Includes Debris 


776 P 0 1 1  K S 0 1 T 0 4    Includes Debris 


777 P 0 1 2  K S 0 1 T 0 4    Includes Debris 


778 P 0 1 3  K S 0 1 T 0 4    Includes Debris 


779 P 0 1 4  K S 0 1 T 0 4    Includes Debris 


780 P 0 1 5  K S 0 1 T 0 4    Includes Debris 


781 P 0 1 6  K S 0 1 T 0 4    Includes Debris 


782 P 0 1 7  K S 0 1 T 0 4    Includes Debris 


783 P 0 1 8  K S 0 1 T 0 4    Includes Debris 


784 P 0 2 0  K S 0 1 T 0 4    Includes Debris 


785 P 0 2 1  K S 0 1 T 0 4    Includes Debris 


786 P 0 2 2  K S 0 1 T 0 4    Includes Debris 


787 P 0 2 3  K S 0 1 T 0 4    Includes Debris 


788 P 0 2 4  K S 0 1 T 0 4    Includes Debris 


789 P 0 2 6  K S 0 1 T 0 4    Includes Debris 


790 P 0 2 7  K S 0 1 T 0 4    Includes Debris 


791 P 0 2 8  K S 0 1 T 0 4    Includes Debris 


792 P 0 2 9  K S 0 1 T 0 4    Includes Debris 


793 P 0 3 0  K S 0 1 T 0 4    Includes Debris 
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794 P 0 3 1  K S 0 1 T 0 4    Includes Debris 


795 P 0 3 3  K S 0 1 T 0 4    Includes Debris 


796 P 0 3 4  K S 0 1 T 0 4    Includes Debris 


797 P 0 3 6  K S 0 1 T 0 4    Includes Debris 


798 P 0 3 7  K S 0 1 T 0 4    Includes Debris 


799 P 0 3 8  K S 0 1 T 0 4    Includes Debris 


800 P 0 3 9  K S 0 1 T 0 4    Includes Debris 


801 P 0 4 0  K S 0 1 T 0 4    Includes Debris 


802 P 0 4 1  K S 0 1 T 0 4    Includes Debris 


803 P 0 4 2  K S 0 1 T 0 4    Includes Debris 


804 P 0 4 3  K S 0 1 T 0 4    Includes Debris 


805 P 0 4 4  K S 0 1 T 0 4    Includes Debris 


806 P 0 4 5  K S 0 1 T 0 4    Includes Debris 


807 P 0 4 6  K S 0 1 T 0 4    Includes Debris 


808 P 0 4 7  K S 0 1 T 0 4    Includes Debris 


809 P 0 4 8  K S 0 1 T 0 4    Includes Debris 


810 P 0 4 9  K S 0 1 T 0 4    Includes Debris 


811 P 0 5 0  K S 0 1 T 0 4    Includes Debris 


812 P 0 5 1  K S 0 1 T 0 4    Includes Debris 


813 P 0 5 4  K S 0 1 T 0 4    Includes Debris 


814 P 0 5 6  K S 0 1 T 0 4    Includes Debris 


815 P 0 5 7  K S 0 1 T 0 4    Includes Debris 


816 P 0 5 8  K S 0 1 T 0 4    Includes Debris 


817 P 0 5 9  K S 0 1 T 0 4    Includes Debris 


818 P 0 6 0  K S 0 1 T 0 4    Includes Debris 


819 P 0 6 2  K S 0 1 T 0 4    Includes Debris 


820 P 0 6 3  K S 0 1 T 0 4    Includes Debris 


821 P 0 6 4  K S 0 1 T 0 4    Includes Debris 


822 P 0 6 5  K S 0 1 T 0 4    Includes Debris 


823 P 0 6 6  K S 0 1 T 0 4    Includes Debris 


824 P 0 6 7  K S 0 1 T 0 4    Includes Debris 


825 P 0 6 8  K S 0 1 T 0 4    Includes Debris 


826 P 0 6 9  K S 0 1 T 0 4    Includes Debris 


827 P 0 7 0  K S 0 1 T 0 4    Includes Debris 


828 P 0 7 1  K S 0 1 T 0 4    Includes Debris 
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829 P 0 7 2  K S 0 1 T 0 4    Includes Debris 


830 P 0 7 3  K S 0 1 T 0 4    Includes Debris 


831 P 0 7 4  K S 0 1 T 0 4    Includes Debris 


832 P 0 7 5  K S 0 1 T 0 4    Includes Debris 


833 P 0 7 6  K S 0 1 T 0 4    Includes Debris 


834 P 0 7 7  K S 0 1 T 0 4    Includes Debris 


835 P 0 7 8  K S 0 1 T 0 4    Includes Debris 


836 P 0 8 1  K S 0 1 T 0 4    Includes Debris 


837 P 0 8 2  K S 0 1 T 0 4    Includes Debris 


838 P 0 8 4  K S 0 1 T 0 4    Includes Debris 


839 P 0 8 5  K S 0 1 T 0 4    Includes Debris 


840 P 0 8 7  K S 0 1 T 0 4    Includes Debris 


841 P 0 8 8  K S 0 1 T 0 4    Includes Debris 


842 P 0 8 9  K S 0 1 T 0 4    Includes Debris 


843 P 0 9 2  K S 0 1 T 0 4    Includes Debris 


844 P 0 9 3  K S 0 1 T 0 4    Includes Debris 


845 P 0 9 4  K S 0 1 T 0 4    Includes Debris 


846 P 0 9 5  K S 0 1 T 0 4    Includes Debris 


847 P 0 9 6  K S 0 1 T 0 4    Includes Debris 


848 P 0 9 7  K S 0 1 T 0 4    Includes Debris 


849 P 0 9 8  K S 0 1 T 0 4    Includes Debris 


850 P 0 9 9  K S 0 1 T 0 4    Includes Debris 


851 P 1 0 1  K S 0 1 T 0 4    Includes Debris 


852 P 1 0 2  K S 0 1 T 0 4    Includes Debris 


853 P 1 0 3  K S 0 1 T 0 4    Includes Debris 


854 P 1 0 4  K S 0 1 T 0 4    Includes Debris 


855 P 1 0 5  K S 0 1 T 0 4    Includes Debris 


856 P 1 0 6  K S 0 1 T 0 4    Includes Debris 


857 P 1 0 8  K S 0 1 T 0 4    Includes Debris 


858 P 1 0 9  K S 0 1 T 0 4    Includes Debris 


859 P 1 1 0  K S 0 1 T 0 4    Includes Debris 


860 P 1 1 1  K S 0 1 T 0 4    Includes Debris 


861 P 1 1 2  K S 0 1 T 0 4    Includes Debris 


862 P 1 1 3  K S 0 1 T 0 4    Includes Debris 


863 P 1 1 4  K S 0 1 T 0 4    Includes Debris 
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864 P 1 1 5  K S 0 1 T 0 4    Includes Debris 


865 P 1 1 6  K S 0 1 T 0 4    Includes Debris 


866 P 1 1 8  K S 0 1 T 0 4    Includes Debris 


867 P 1 1 9  K S 0 1 T 0 4    Includes Debris 


868 P 1 2 0  K S 0 1 T 0 4    Includes Debris 


869 P 1 2 1  K S 0 1 T 0 4    Includes Debris 


870 P 1 2 2  K S 0 1 T 0 4    Includes Debris 


871 P 1 2 3  K S 0 1 T 0 4    Includes Debris 


872 P 1 2 7  K S 0 1 T 0 4    Includes Debris 


873 P 1 2 8  K S 0 1 T 0 4    Includes Debris 


874 P 1 8 5  K S 0 1 T 0 4    Includes Debris 


875 P 1 8 8  K S 0 1 T 0 4    Includes Debris 


876 P 1 8 9  K S 0 1 T 0 4    Includes Debris 


877 P 1 9 0  K S 0 1 T 0 4    Includes Debris 


878 P 1 9 1  K S 0 1 T 0 4    Includes Debris 


879 P 1 9 2  K S 0 1 T 0 4    Includes Debris 


880 P 1 9 4  K S 0 1 T 0 4    Includes Debris 


881 P 1 9 6  K S 0 1 T 0 4    Includes Debris 


882 P 1 9 7  K S 0 1 T 0 4    Includes Debris 


883 P 1 9 8  K S 0 1 T 0 4    Includes Debris 


884 P 1 9 9  K S 0 1 T 0 4    Includes Debris 


885 P 2 0 1  K S 0 1 T 0 4    Includes Debris 


886 P 2 0 2  K S 0 1 T 0 4    Includes Debris 


887 P 2 0 3  K S 0 1 T 0 4    Includes Debris 


888 P 2 0 4  K S 0 1 T 0 4    Includes Debris 


889 P 2 0 5  K S 0 1 T 0 4    Includes Debris 


890                 


891                 


892                 


893                 


894                 


895                 


896                 


897                 
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XV. Map 


Attach to this application a topographic map of the area extending to at least one (1) mile beyond property boundaries.  The 
map must show the outline of the facility; the location of each of its existing and proposed intake and discharge structures; 
each of its dangerous waste treatment, storage, recycling, or disposal units; and each well where fluids are injected 
underground.  Include all springs, rivers, and other surface water bodies in this map area, plus drinking water wells listed in 
public records or otherwise known to the applicant within ¼ mile of the facility property boundary.  The instructions provide 
additional information on meeting these requirements. 


Topographic map is located in the Ecology Library 


XVI. Facility Drawing 


All existing facilities must include a scale drawing of the facility (refer to Instructions for more detail). 


XVII. Photographs 


All existing facilities must include photographs (aerial or ground-level) that clearly delineate all existing structures; existing 
storage, treatment, recycling, and disposal areas; and sites of future storage, treatment, recycling, or disposal areas (refer to 
Instructions for more detail). 


 


XVIII. Certifications 


I certify under penalty of law that this document and all attachments were prepared under my direction or 
supervision in accordance with a system designed to assure that qualified personnel properly gather and 
evaluate the information submitted.  Based on my inquiry of the person or persons who manage the system, or 
those persons directly responsible for gathering the information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete.  I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment for knowing violations. 


Operator 
Name and Official Title (type or print) 


David A. Brockman, Manager 
U.S. Department of Energy 
Richland Operations Office 


Signature Date Signed 


Co-Operator* 
Name and Official Title (type or print) 


John G. Lehew, III 
President and Chief Executive Officer 
CH2M HILL Plateau Remediation Company 


Signature Date Signed 


Co-Operator – Address and Telephone Number* 


P.O. Box 1600 
Richland, WA 99352 
(509) 376-0556 


Facility-Property Owner 
Name and Official Title (type or print) 


David A. Brockman, Manager 
U.S. Department of Energy 
Richland Operations Office 


Signature Date Signed 
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Comments 


In Section VII. Facility Operator Information, there is no change to DOE as the Facility Owner/Operator; only a 
change in Co-Operator*.  The change in Co-Operator* will be effective October 1, 2008. 
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Low-Level Burial Grounds 
 
 
 
 
 


Lined Mixed Waste Trench, 218-W-5/200 West Area 98030102-22CN 
 Photo Taken 1998 


 


Reactor Compartment, Trench 94 99110141-03CN


 Photo Taken 1999 
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ACRONYMS 1 
ALARA as low as reasonably achievable  2 
AOAC Association of Official Analytical Chemists 3 
APHA American Public Health Association 4 
ASNT American Society for Nondestructive Testing 5 
ASTM American Society for Testing and Materials 6 
CAP corrective action plan 7 
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EPA  U.S. Environmental Protection Agency 16 
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PCB polychlorinated biphenyl 24 
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RCRA Resource Conservation and Recovery Act of 1976 30 
RCW Revised Code of Washington  31 
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SWOC Solid Waste Operations Complex 33 
T Plant T Plant Complex 34 
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TPA or Tri-Party Agreement Hanford Federal Facility Agreement and Consent Order 36 
TSCA  Toxic Substances Control Act of 1976 37 
TSD treatment, storage, and/or disposal 38 
UHC underlying hazardous constituents 39 
WAC Washington Administrative Code 40 
WAP waste analysis plan 41 
WRAP  Waste Receiving and Processing Facility 42 
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 1 
METRIC CONVERSION CHART 2 


Into metric units 
 


Out of metric units 


If you know Multiply by To get If you know Multiply by To get 
Length Length 


inches 25.40 millimeters millimeters 0.03937 inches 
inches 2.54 centimeters centimeters 0.393701 inches 
feet 0.3048 meters Meters 3.28084 feet 
yards 0.9144 meters Meters 1.0936 yards 
miles (statute) 1.60934 kilometers kilometers 0.62137 miles (statute) 


Area Area 
square inches 6.4516 square 


centimeters 
square 
centimeters 


0.155 square inches 


square feet 0.09290304 square meters square meters 10.7639 square feet 
square yards 0.8361274 square meters square meters 1.19599 square yards 
square miles  2.59 square 


kilometers 
square 
kilometers 


0.386102 square miles 


acres 0.404687 hectares hectares 2.47104 acres 
Mass (weight) Mass (weight) 


ounces (avoir) 28.34952 grams Grams 0.035274 ounces (avoir) 
pounds 0.45359237 kilograms kilograms 2.204623 pounds (avoir) 
tons (short) 0.9071847 tons (metric) tons (metric) 1.1023 tons (short) 


Volume Volume 
ounces  
(U.S., liquid) 


29.57353 milliliters milliliters 0.033814 ounces  
(U.S., liquid) 


quarts  
(U.S., liquid) 


0.9463529 liters Liters 1.0567 quarts  
(U.S., liquid) 


gallons  
(U.S., liquid) 


3.7854 liters Liters 0.26417 gallons  
(U.S., liquid) 


cubic feet 0.02831685 cubic meters cubic meters 35.3147 cubic feet 
cubic yards 0.7645549 cubic meters cubic meters 1.308 cubic yards 


Temperature Temperature 
Fahrenheit subtract 32 


then 
multiply by 
5/9ths 


Celsius Celsius multiply by 
9/5ths, then 
add 32 


Fahrenheit 


Energy Energy 
kilowatt hour 3,412 British thermal 


unit 
British thermal 
unit 


0.000293 kilowatt hour 


kilowatt 0.94782 British thermal 
unit per second 


British thermal 
unit per second 


1.055 kilowatt 


Force/Pressure Force/Pressure 
pounds (force) 
per square inch 


6.894757 Kilopascals kilopascals 0.14504 pounds per 
square inch 


 06/2001 3 
Source:  Engineering Unit Conversions, M. R. Lindeburg, PE., Third Ed., 1990, Professional 4 
Publications, Inc., Belmont, California. 5 
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DEFINITIONS 1 


Term Definition 
Analysis Obtaining and reviewing information provided by the waste generator and/or 


provided by other means to confirm the information provided concerning a 
waste stream. 


Compatible As applied to suitability of containers, tanks or sampling equipment, compatible 
means the waste will not react with or otherwise damage the container, tank, or 
sampling equipment so that the ability of the equipment to contain the waste is 
not impaired.  For determination of compatibility for storage, refer to definition 
of incompatible waste. 


Database The solid waste information tracking system.  A database containing profile, 
confirmation, storage, transfer and shipment information on each container of 
waste. 


Incompatible Waste Materials/wastes unsuitable for placement in a particular device or facility 
because it may corrode or decay the containment materials, or is unsuitable for 
mixing with another waste or material because the mixture might produce heat 
or pressure, fire or explosion, violent reaction, toxic dusts, fumes, mists, or 
gases, or flammable fumes or gases.   


Inspection Viewing of the contents of the container, container markings and labeling, 
number of containers, and/or the container itself as a means of confirming the 
identity of the waste 


Knowledge Sufficient information about a waste to substitute reliably for direct testing of 
the waste.  To be sufficient and reliable, the Knowledge used must provide 
information necessary to manage the waste in accordance with the requirements 
of this chapter.  [WAC 173-303-040]  Note:  Knowledge may be used by itself 
or in combination with testing to designate as waste pursuant to WAC 173-303-
070(3)(c), or to obtain a detailed chemical, physical, and/or biological analysis 
of a waste as required in WAC 173-303-300(2). 


Profile A detailed physical, chemical, and/or biological analysis of a dangerous waste 
provided by the waste generator in order to allow the Solid Waste Operation 
Complex (SWOC) TSD Units (CWC, WRAP, T Plant, and LLBG Trenches 31 
& 34) staff to perform waste analysis.   


Testing Performance of a procedure that yields a quantitative or qualitative evaluation of 
the type and/or quantity of materials present.  Sometimes referred to as analysis 
or laboratory analysis, but for purposes of this procedure, the term testing is 
used to distinguish it from waste analysis (refer to definition of analysis above). 


Verification Determination that the waste in question is that waste described on the approved 
profile.  Verification includes receipt, inspection, physical screening, and 
chemical screening of waste.   


Waste Stream Wastes that are physically or chemically different from each other; wastes that 
are generated from different types of processes; or wastes that are of the same 
type, but generated at different points in the process or at different process 
locations. 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-040

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-070

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-070

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-300
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ADDENDUM B 3 
WASTE ANALYSIS PLAN 4 


B.1 UNIT DESCRIPTION 5 


Low Level Burial Ground (LLBG) Trenches 31 & 34 and the associated container storage units are 6 
located within 218-W-5 Burial Ground in the 200 West Area.  Trenches 31 & 34 and the associated 7 
container storage units provide storage and disposal for treated and LDR compliant mixed waste.  8 
Trenches 31 & 34 are identified as two separate Dangerous Waste Management Units (DWMU).  This 9 
permit is specifically directed toward LLBG Trenches 31 & 34, Operating Unit Group 17. 10 


This Waste Analysis Plan (WAP) describes the waste acceptance processes that will be undertaken for 11 
treated and LDR compliant waste accepted for receipt, storage, and disposal at the Low Level Burial 12 
Ground Trenches 31 & 34 Operating Unit Group (LLBG Trenches 31 & 34).  All waste disposed in the 13 
LLBG Trenches 31 & 34 must meet the requirements of the Washington State Department of Ecology 14 
Dangerous Waste Regulations, Washington Administrative Code (WAC) 173-303-300, General Waste 15 
Analysis and Land Disposal Restriction requirements.  The LLBG Trenches 31 & 34 provide storage for 16 
waste awaiting final disposal. 17 


Permittees may manage the following wastes at the LLBG Trenches 31 & 34 Operating Unit Group: 18 
dangerous or mixed waste that is generated from processes at the Hanford site, or waste that is 19 
specifically identified in Section II, paragraph 8 of the Settlement Agreement re: Washington v. Bodman, 20 
Civil No. 2:30-cv-05018-AAM, January 6, 2006.  No other wastes may be managed at LLBG Trenches 21 
31 and 34 unless authorized via a permit modification decision pursuant to Permit Condition I.C.3.  22 
Requests for Permit modifications must be accompanied by an analysis adequate for Ecology to comply 23 
with the State Environmental Policy Act (SEPA).   24 


B.1.1 Description of Unit Processes and Activities 25 


The LLBG Trenches 31 & 34 operating unit is located in the 200 West Area of the Hanford Site.  LLBG 26 
Trenches 31 & 34 is a land based unit within the 218-W5 Burial Ground and has a disposal capacity of 27 
21,408 m3 for each Trench.  The LLBG Trenches 31 & 34 and the two associated waste storage pads 28 
provide storage and disposal for treated and LDR compliant dangerous and/or mixed waste from Hanford 29 
onsite generators including waste from the Waste Retrieval Project (WRP). 30 


The associated waste storage pads are located in the southeast corner of each of the trenches.  Each has a 31 
storage capacity of 690 m3.  32 


LLBG Trenches 31 & 34 and the associated waste storage pads waste management capabilities including:   33 


• Receiving 34 
• Storing of LDR compliant waste awaiting final disposal 35 
• Physical screening (Visual inspection) 36 


These waste processes include: 37 


• Assessment and evaluation of the waste stream information about newly generated dangerous 38 
and/or mixed waste from Hanford onsite generators, including the Waste Retrieval Project 39 
(WRP).  For a description of WRP refer to Section B.2.7.  This process ensures conformance with 40 
the LLBG Trenches 31 & 34 and associated container storage units waste acceptance criteria 41 
prior to acceptance. 42 


• Receipt of waste from Hanford onsite generators including the WRP. 43 
• Completion and submittal of a waste stream data package or certification file. 44 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-300
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• The LLBG Trenches 31 & 34 operating unit group generation of new dangerous and/or mixed 1 
waste during processing.  2 


• LLBG Trenches 31 & 34 operating unit group management of the accepted waste for treatment 3 
(macroencapsulation) and/or disposal. 4 


Waste entering LLBG Trenches 31 & 34 will be in the form of drums and standard waste boxes and will 5 
be packaged according to United States Department of Transportation (DOT) Regulations.  Waste will 6 
meet the onsite Land Disposal Restriction (LDR) treatment standards pursuant to WAC 173-303-140 or 7 
offsite TSD facility requirements.  Waste that meets the receiving TSD acceptance criteria will be shipped 8 
for final disposal to the LLBG Trench 31 or 34, or to an offsite TSD facility.  For a description of 9 
processes within the LLBG Trenches 31 & 34 operating unit, refer to Addendum C, Process Information. 10 


B.1.1.1 Waste Acceptance, Movement, Processing, and Management  11 


Low-level radioactive and dangerous (mixed) waste (LLMW) in large, difficult-to-handle mixed waste 12 
forms (e.g., large boxes, long-length equipment, pumps, valves, columns, and cylinders) will be treated to 13 
meet the Alternative Treatment Standards for hazardous Waste Debris that appear in Title 40 Code of 14 
Federal Regulations Part 268.42 (40 CFR 268.42) Table 1, Alternative Treatment Standards for 15 
Hazardous Debris.  LDR treatment will be performed at on-site facilities or offsite TSD facility.  16 
Treatment of radioactive lead solids will be performed using the macro-encapsulation treatment 17 
technology (MACRO) that is required by 40 CFR Part 268.40 at on-site facilities or an offsite TSD 18 
facility.  Management of the waste containers and other forms at or near the mixed waste trenches will not 19 
constitute land disposal (per the definition of that term in WAC 173-303-140(3) (b) until the contractor 20 
completes treatment and verification that satisfies the land disposal restriction treatment regulations.  For a 21 
detailed description of the associated container storage units, refer to Addendum C, Process Information.  22 


The LLBG Trenches 31 & 34 waste tracking processes ensure that the waste received at LLBG Trenches 23 
31 & 34 matches the shipping manifest or transfer documents, and that the waste will be tracked through 24 
LLBG Trenches 31 & 34.  The LLBG Trenches 31 & 34 maintains all the waste tracking information 25 
required in WAC 173-303-380.  26 


When waste is received for disposal in LLBG Trenches 31 & 34, waste receipts will be checked for waste 27 
compatibility with the liner, to ensure that the waste meets the liner waste acceptance criteria.  Tests will 28 
be done in accordance with EPA Method 9090A.  29 


Hanford onsite generators, including WRP, ship waste to the LLBG Trenches 31 & 34 operating unit 30 
group according to Permit Condition II.N.  A uniform hazardous waste manifest (manifest) is required for 31 
the movement or shipment of dangerous and/or mixed waste to LLBG Trenches 31 & 34, or an onsite 32 
TSD unit, or an offsite TSD Facility for final disposal. 33 


A SWOC unit transfer is the movement of dangerous and/or mixed waste from one SWOC TSD unit to 34 
another.  (LLBG Trenches 31 & 34, CWC, T Plant, or WRAP), with the exception that the LLBG 35 
Trenches 31 & 34 only accept manifested waste for final disposal. 36 


The LLBG Trenches 31 & 34 operating organization tracks the waste through the following processes:  37 
segregation; treatment; SWOC TSD unit transfers; and/or shipping for final disposal.  The waste tracking 38 
process provides a mechanism for tracking waste using a unique container identification number (Figure 39 
B.2).  The unique number is a barcode (or equivalent) that will be recorded in an electronic data tracking 40 
system.  This mechanism encompasses waste acceptance, movement, processing, and management of 41 
waste.  This electronic container tracking system identification number links the hard copy or electronic 42 
record to the container.  These records will be maintained in accordance with Section B.8., 43 
Recordkeeping.  The LLBG Trenches 31 & 34 container identification number records contain 44 
information on the location, quantity, and physical and chemical characteristics of the waste. 45 


The following Sections, and Figures B.1 and B.2 describe the process for waste acceptance and required 46 
documentation.  The waste management process is described in Addendum C, Process Information. 47 



http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-140

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-140

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-380
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B.1.1.1.1. Narrative Process Descriptions 1 


Treatment Standards for Hazardous Wastes must be met before disposal.  Wastes may only be stored for a 2 
period of 90 days or less prior to final disposal.  Waste streams received for final disposal in LLBG 3 
Trenches 31 & 34 for disposal may be stored on the associated container storage units.  For waste that 4 
meets the applicable LDR requirements, the LLBG Trenches 31 & 34 operating organization maintains 5 
all the information (Section B.8.) to demonstrate how these requirements have been met (Sections 6 
B.2.1.3.2 and B.7.3).  All waste disposed in LLBG Trenches 31 & 34 must be LDR compliant. 7 


The Hanford Facility is required to test certain mixed wastes when treatment standards are expressed as 8 
concentrations to ensure that the waste or treatment residues are in compliance with applicable LDR 9 
requirements (Section B.2.1.3.2 and B.7.3).  Such testing will be performed according to the frequency 10 
specified in this WAP, as stated in 40 CFR 268.7(b), incorporated in reference by WAC 173-303-140. 11 


B.1.1.1.2. Waste Acceptance Process 12 


The waste acceptance process for the LLBG Trenches 31 & 34 and the associated container storage units 13 
consists of following activities: 14 


• Waste Stream Approval.  The generator provides information concerning each waste container in 15 
a particular waste shipment on a container data sheet and profile sheet.  The container information 16 
is reviewed against the waste acceptance criteria identified in this Addendum.  When the 17 
container information is sufficient and meets the applicable acceptance criteria, the container may 18 
be approved.  For a more complete description of the waste stream approval process, refer to 19 
Section B.2.1.1. 20 


• Waste Shipment/Transfer Approval.  The generator provides specific data for each waste 21 
container on the container data sheet.  Each container data sheet will be reviewed against the 22 
waste profile sheet and the acceptance criteria identified in this Addendum before approval for 23 
shipment or transfer.  In addition, the LLBG Trenches 31 & 34 operating organization visually 24 
inspects all of the containers as a part of the verification process.  For a more complete 25 
description of the waste shipment or transfer approval process, refer to Section B.2.1.2. 26 


• Verification.  All waste shipments or transfers will be subject to receipt inspection during the 27 
waste acceptance process.  The percentage of the waste stream selected for physical screening 28 
and/or chemical screening will be determined in accordance with the requirements of the PES 29 
(Section B.1.1.1.2.3.).  Containers will be opened and verified visually or by NDE.  Of those 30 
containers subjected to physical screening, a percentage will be subject to chemical screening by 31 
field and/or laboratory analysis.  All information and data will be evaluated to confirm that the 32 
waste matches the waste profile and container information supplied by the generator. 33 


B.1.1.1.2.1. Solid Waste Operations Complex (SWOC) TSD Unit Waste Transfers 34 


SWOC TSD unit waste transfers are necessary to support Hanford Site goals.  A SWOC TSD unit 35 
transfer is the movement of dangerous or mixed waste from one SWOC TSD unit to another (LLBG 36 
Trenches 31 & 34, CWC, T Plant, or WRAP).  Dangerous or mixed LDR compliant waste will not be 37 
transferred into LLBG Trenches 31 & 34, but may be transferred to the associated waste storage units 38 
pending final disposal.  All transfers of waste containers will be subject to receipt verification.  Successful 39 
completion of waste verification is documented in compliance with the LLBG Trenches 31 & 34 waste 40 
acceptance criteria, in accordance with Section B.8., Recordkeeping.  For waste that has not been 41 
previously accepted at SWOC TSD units, physical screening, and/or chemical screening will be 42 
completed as described in Sections B.3.1 and B.3.2.   43 


As waste containers are accepted into the Mixed Waste Trenches from a shipment, container data will be 44 
uploaded into the container tracking database.  Each container in the shipment will be marked for either 45 
direct final disposal or storage.  Generally, the entire shipment will be either direct disposed or placed into 46 
storage until final disposal.  Each container record in the container tracking database remains open while 47 
the container is in storage.  When the container is moved to final disposal, the information will be scanned 48 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-140





WA7890008967 Part III, Operating Unit Group 17 
Low-Level Burial Grounds Trenches 31 & 34 


 Part III, Operating Unit Group 17-B.4 


and uploaded to the container tracking database; coordinates in the trench will also be recorded and 1 
uploaded through the use of GPS.  The records will show the date of placement into storage, and the date 2 
of final disposal, along with the coordinates location in the trench. 3 


B.1.1.1.2.2. Types of Knowledge 4 


When collecting documentation on a waste stream or container, the LLBG Trenches 31 & 34 must 5 
determine if the information provided by the generator meets the definition of Knowledge in WAC 173-6 
303-040, including Note 4:  “Knowledge” may be used by itself or in combination with testing to 7 
designate a waste pursuant to WAC 173-303-070(3)(c), or to obtain a detailed chemical, physical, and/or 8 
biological analysis of waste as required in WAC 173-303-300(2).    9 


Knowledge requirements will be met by sampling and analysis, and/or historical data.  Historical data 10 
consists of detailed information from existing waste analysis data or information on processes similar to 11 
those that generated the waste, including the following: 12 


• Mass balance from a controlled process that has a specified input for a specified output. 13 
• Material safety data sheets (MSDSs) on unused chemical products. 14 
• Test data from a surrogate sample. 15 
• Analytical data on the waste. 16 
• Interview information. 17 
• Logbooks. 18 
• Procurement records. 19 
• Processes and/or methods. 20 
• Process flow charts. 21 
• Inventory sheets. 22 
• Vendor information. 23 
• Mass balance from an uncontrolled process (e.g., spill cleanup). 24 
• Mass balance from a process with variable controlled inputs and outputs (e.g., washing/cleaning 25 


methods). 26 


All Knowledge will be applied to designate waste, quantify constituents, and characterize the waste for its 27 
safe management in compliance with LLBG Trenches 31 & 34 acceptance criteria and WAC 173-303.   28 


B.1.1.1.2.3. Description of Performance Evaluation System Committee (PES) 29 


The Performance Evaluation System Committee (PES) acts as an agent of LLBG Trenches 31 & 34 and 30 
determines the initial physical screening frequency of each Hanford on-site generator’s waste stream.  31 
PES provides a periodic status report for an individual generator's performance for waste received at 32 
LLBG Trenches 31 & 34.  In addition, PES provides a mechanism for determining corrective actions, 33 
resolving waste acceptance issues.  The PES does not review physical screening frequency, determine 34 
corrective actions, or resolve waste acceptance issues for WRP waste.  35 


B.1.1.1.2.4. Initial Physical Screening Frequency Determination 36 


The initial physical screening frequency will be determined based on the following process. 37 


• Personnel responsible for waste receipt at the LLBG Trenches 31 & 34 review the generator 38 
waste profile information to determine the relative potential for misdesignation or inappropriate 39 
segregation based on all relevant information, including any previous experience with the 40 
generator.  Based on this review, any concerns will be identified associated with the following 41 
criteria: 42 
– Documented waste management program; 43 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-040

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-040

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-070

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-300

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303
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– Waste stream characterization information; 1 
– Potential for inappropriate segregation. 2 


• Based on the identification of concerns during the review, an initial physical screening frequency 3 
will be established for the new generator's waste stream based on the following criteria: 4 
– Initial physical screening frequency of, at a minimum, 20 percent:  No concerns identified 5 


(e.g., cleanup of contaminated soil where the soil has been well characterized and no other 6 
waste generation processes are occurring at that location) 7 


– Initial physical screening frequency of, at a minimum, 50 percent:  Concern(s) identified in one 8 
criterion 9 


– Initial physical screening frequency of 100 percent:  Concerns identified in two or more 10 
criteria. 11 


B.1.1.1.2.5. Performance Evaluation 12 


A performance evaluation is used to trend a generator’s waste acceptance performance and is used to 13 
adjust the generator’s overall physical screening frequency.  This evaluation, identified as an integral part 14 
of the QA program, objectively considers the conformance issues documented during the Pre-shipment 15 
Review and Verification functions.  The PES maintains processes that:  (1) perform evaluations based on 16 
conformance issues identified, (2) evaluate unsatisfactory performance for corrective actions, and 17 
(3) adjust physical screening rates accordingly. 18 


The performance evaluation will be conducted and subsequently accepted by PES, and the documentation 19 
will be maintained in accordance with B.8., Recordkeeping.  Performance evaluation frequency will be 20 
based on the generator’s historical performance and the waste stream involved. 21 


B.1.1.1.2.6. Conformance Issue Resolution 22 


Conformance issues may result in a waste container not meeting the LLBG Trenches 31 & 34 waste 23 
acceptance criteria.  A conformance issue is any discrepancy or abnormality identified during the 24 
confirmation process with waste package documentation, a waste package, or a shipment.  Discrepancies 25 
can be identified during pre-shipment reviews of waste streams during the verification process.  Mixed 26 
waste abnormalities will be identified during visual inspection upon arrival at LLBG Trenches 31 & 34 27 
container storage areas.  Mixed waste abnormal containers may be sent back to the generator.  When a 28 
possible conformance issue is identified, the following actions will be taken to resolve the discrepancy 29 
issue. 30 


• The PES compiles all information concerning the possible conformance issue(s). 31 
• The PES notifies and requests that the generator supply additional knowledge that may assist in 32 


the resolution of the concern(s).  When the generator supplies information that resolves the 33 
concern(s) identified, no further action will be required. 34 


• Once PES identifies a conformance issue during verification, the LLBG Trenches 31 & 34 35 
operating organization personnel and the generator discuss the conformance issue and identify the 36 
appropriate corrective action to resolve the container issue.  The corrective actions may include 37 
returning the container to the generator or transferring the container to either WRAP or T Plant to 38 
resolve the conformance issue.  When the conformance issue(s) results in a waste stream failure, 39 
the physical screening frequency for all waste streams that have the potential to exhibit a similar 40 
conformance issue from the generator are adjusted to 100 percent until the issue(s) are adequately 41 
addressed. 42 


• The LLBG Trenches 31 & 34 personnel requests the generator to provide a corrective action plan 43 
(CAP) that clearly states the reason for the failure and describes the actions required to prevent 44 
recurrence.  The generator may request a reduction in verification of unaffected waste streams.  45 
This request must be accompanied by a justification that identifies why these waste stream(s) will 46 
not exhibit the same conformance issue. 47 
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• The LLBG Trenches 31 & 34 personnel review the CAP and waste stream justification for 1 
adequacy.  When the CAP is considered inadequate by LLBG Trenches 31 & 34, the generator 2 
remains at a physical screening rate of 100 percent.  When the waste stream justification is 3 
adequate, the LLBG Trenches 31 & 34 may provide an alternative frequency. 4 


B.1.1.1.2.7. Process for Reducing the Physical Screening Frequency 5 


Physical screening rate frequencies and changes to those frequencies may be applied to a specific waste 6 
stream, to a specific contractor, or to a specific offsite or onsite generator based on the circumstances 7 
surrounding the conformance issue.  After LLBG Trenches 31 & 34 operating organization establishes or 8 
increases the initial physical screening frequency, it may be reduced in accordance with the following 9 
process. 10 


LLBG Trenches 31 & 34 operating organization reduces physical screening in three steps.  Reduction for 11 
all steps will be based on the generator’s ability to demonstrate that five containers from the waste stream 12 
in question pass verification in one physical screening event.  In addition, reduction to the minimum 13 
frequency requires that the LLBG Trenches 31 & 34 operating organization documents an acceptable 14 
evaluation of the corrective action plan.  At no time will the physical screening frequency be reduced 15 
below 5 percent for waste generated onsite. 16 


Step 1) Reduce frequency by up to 66 percent after five containers from the waste stream in question pass 17 
verification. 18 


Step 2) Reduce frequency established in Step 1 by up to 50 percent or to the minimum allowable 19 
whichever results in a greater frequency after five containers from the waste stream in question 20 
pass verification. 21 


Step 3) Reduce frequency established in Step 2, to the minimum allowable after five containers from the 22 
waste stream in question pass verification.  The LLBG Trenches 31 & 34 operating organization 23 
documents the acceptable evaluation of the corrective action plan. 24 


The physical screening rate reduction will be established during periodic PES evaluations, and the 25 
documentation will be maintained according to Section B.8., Recordkeeping.  The percentage of the 26 
reduction will be based on the evaluation of the relative severity of the original conformance issue, the 27 
status of the corrective action plan, any interim actions taken by the generator, and the generator’s 28 
historical performance for this waste stream before this reduction. 29 


B.1.1.2 Operating Conditions 30 


The LLBG Trenches 31 & 34 operating organization conducts waste management operations in 31 
accordance with the design and engineering requirements of waste management structures and equipment, 32 
and with all equipment manufacture specifications and operating processes.  Before any storage of waste, 33 
the LLBG Trenches 31 & 34 operating organization will have procedures in place for safe management of 34 
the waste.  These procedures consider actual or potential risks posed by the waste and the storage 35 
equipment.  The LLBG Trenches 31 & 34 operating organization conducts all waste treatment and/or 36 
storage according to these procedures and complies with labeling, container management, and inspection 37 
requirements of WAC 173-303-630. 38 


B.1.2 Identification and Classification of Waste 39 


The following dangerous and/or mixed waste will not be accepted for storage and/or disposal in the 40 
LLBG Trenches 31 & 34 and the associated waste storage units:  41 


• Bulk liquid waste in tankers  42 
• Bulk solids in trucks or roll-off boxes 43 
• Shock sensitive waste  44 



http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-630
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• Class IV oxidizer waste as defined in USDOT Hazardous Materials Table 49 CFR 172.101 and in 1 
49 CFR 173.124  2 


• Class V Oxidizer Waste (as defined in USDOT Hazardous Materials Table 49 CFR 172.101 and 3 
in 49 CFR 173.127 and 49 CFR 173.128 4 


• Explosive waste, DOT Classifications 1.1, 1.2, 1.3, 1.4, 1.5, 1.6 – 49 CFR 173.50 5 
• Infectious waste. 6 
• Ignitable, reactive, or incompatible waste 7 


The LLBG Trenches 31 & 34 and the associated waste storage pads manage only the following waste 8 
types: 9 


• Labpack liquids. 10 
• Solids/debris. 11 
• Sludges/soils. 12 


B.1.2.1 Dangerous Waste Numbers, Quantities, and Design Capacity 13 


LLBG Trenches 31 & 34 Part A identifies dangerous waste numbers, quantities, and design capacity. 14 


Waste is designated pursuant to WAC 173-303 using manufacturer’s product information, MSDS, 15 
laboratory analysis, and reference material such as Registry of Toxic Effects of Chemical Substances 16 
(NIOSH).  Waste also is characterized in accordance with the requirements of 40 CFR 761. 17 


Designation for Waste Types accepted and stored at LLBG Trenches 31 & 34 Operating Unit Group 18 
include 19 


Number References 
U and P numbers WAC 173-303-9903-9904 
F numbers (limited numbers refer to Part A) WAC 173-303-9904 
WPCB WAC 173-303-9904 
D001 WAC 173-303-090(5) 
D002 WAC 173-303-090(6) 
D003 WAC 173-303-090(7) 
D004 through D043 WAC 173-303-090(8) 
WT01 and WT02 WAC 173-303-100 and 104 
WP01, WP02, and WP03 WAC 173-303-100 and 104 
WSC2 WAC 173-303-090(6)/104 


 20 
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Figure B.1  Waste Confirmation and Acceptance Process 3 
* Trained LLBG Trenches 31 & 34 personnel may conduct verification at the Hanford onsite generator prior to 4 
shipment. 5 
 6 
  7 
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Figure B.2  Waste Tracking 24 


B.2 CONFIRMATION PROCESS 25 


The confirmation process used to meet WAC 173-303-300 requirements includes completing 26 
pre-shipment reviews and verification steps and/or parameters as described in this section and indicated 27 
on Figure B.4.  The confirmation process for Hanford onsite generators is detailed in Section B.2.1 and 28 
B.2.2.  WRP waste is detailed in Section B.2.7, and for LLBG Trenches 31 & 34 generated waste is 29 
detailed in Section B.2.9. 30 


B.2.1 Pre-Shipment Review 31 


Pre-shipment review takes place before waste can be scheduled for transfer or shipment to LLBG 32 
Trenches 31 & 34.  The review focuses on whether the waste stream is defined accurately, meets the 33 
LLBG Trenches 31 & 34 waste acceptance criteria, and the LDR status is determined correctly (for mixed 34 
waste subject to LDR treatment standards refer to Section B.7.3. and B.7.2.1.).  Only waste determined to 35 
be acceptable for storage and final disposal is scheduled.  This determination is based on the information 36 
provided by the generator.  The pre-shipment review consists of the waste stream approval and waste 37 
shipment approval process.  The following sections discuss the pre-shipment review process.  The 38 
information obtained from the generator during the pre-shipment review shall, at a minimum, include all 39 
information necessary to safely store the waste.  The pre-shipment review ensures that the waste has been 40 
characterized for purposes of evaluation against the LLBG Trenches 31 & 34 waste acceptance criteria, 41 
and that the data provided qualify as Knowledge (Section B.2.1.3.). 42 


B.2.1.1 Waste Stream Approval Process 43 


The waste stream approval process consists of reviewing waste stream information supplied on a waste 44 
stream profile and/or attached analysis.  At a minimum, the waste stream profile requires the following 45 
information: 46 


• Generator information (e.g., name, address, point-of-contact, telephone number). 47 
• Waste stream name. 48 
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• Waste generating process description. 1 
• Chemical characterization information (e.g., characterization method(s), chemicals present, 2 


concentration ranges). 3 
• Designation information. 4 
• For mixed and/or dangerous waste  LDR information including identification of constituents 5 


subject to treatment for F001-F005 and F039, and  underlying hazardous constituents (UHCs) that 6 
were treated to meet LDR compliance.  7 


• Waste type information (e.g., physical state, absorbents used, inert materials, stabilizing agents 8 
used). 9 


• Packaging information (e.g., container type, maximum weight, size). 10 
• Attachments may consist of container drawings, process flow information, analytical data, etc., 11 
• Department of Transportation Hazard Class [49 CFR 173] 12 


This information will be reviewed against the LLBG Trenches 31 & 34 waste acceptance criteria to 13 
ensure that the waste will be acceptable for receipt.  When conformance issues are found during this 14 
review, additional information is requested.  The request may include a requirement for providing 15 
analytical data or additional data derived from sample analysis.  If the waste cannot be accepted, the 16 
LLBG Trenches 31 & 34 will pursue acceptance of the waste at an alternative SWOC TSD unit.    17 


On determination that the waste is acceptable for receipt at the LLBG Trenches 31 & 34, the LLBG 18 
Trenches 31 & 34 assigns the waste on the basis of the profile to a waste management path for final 19 
disposal and establishes a waste verification frequency based on the PES requirements found in 20 
Section B.1.1.1.2.3. 21 
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B.2.1.2 Waste Shipment Approval Process 1 


For each waste transfer or shipment that is a candidate for storage and/or treatment, the generator must 2 
provide the following information: 3 


• Container identification number 4 
• Profile number (except for waste transfers of previously accepted waste) 5 
• Waste description 6 
• Generator information (e.g., name, address, point-of-contact, telephone number) 7 
• Container information (e.g., type, size, weight) 8 
• Dangerous waste numbers  9 
• Designation as extremely hazardous waste or dangerous waste  10 
• Waste composition 11 
• Packaging materials and quantities. 12 


The pertinent information is entered into a solid waste information tracking system pursuant to WAC 13 
173-303-380(1)(a) and (b). 14 


When potential conformance issues exist in the information provided, (e.g., waste characteristics do not 15 
match the waste profile information, conform to LLBG Trenches 31 & 34 waste acceptance criteria, or 16 
additional constituents are expected to be present that do not appear on the documentation), LLBG 17 
Trenches 31 & 34 operating organization may contact the generator (if available) for resolution.   18 


For each container, a technical review will be performed.  Physical screening determination and chemical 19 
screening determination are defined in Section B.2.2.2.  and B.2.2.3.  Technical review is as follows:   20 


• Technical review.  The individual container data will be compared to the waste profile to ensure 21 
that the waste to be shipped to the LLBG Trenches 31 & 34 is as described by the waste profile.  22 
Every SWOC TSD unit transfer will be reviewed to ensure that the waste meets the LLBG 23 
Trenches 31 & 34 waste acceptance criteria. 24 
Based on the waste identification information provided, the waste designation will be reviewed to 25 
ensure compliance with waste designations per WAC 173-303-070 through -100, as well as 26 
evaluating whether the waste meets the LLBG Trenches 31 & 34 waste acceptance criteria. 27 


When the transfer or shipment information is found to be acceptable, the LLBG Trenches 31 & 34 28 
determines when any of the waste containers will be physically and/or chemically screened. 29 


B.2.1.3 Knowledge Requirements 30 


The LLBG Trenches 31 & 34 shall ensure that all information used to make waste management decisions 31 
will be based on the requirements found in the following sections.  Information determined to be 32 
Knowledge must meet the definition of Knowledge cited in WAC 173-303-040  including Note 4:  33 
“Knowledge” may be used by itself or in combination with testing to designate a waste pursuant to WAC 34 
173-303-070(3)(c), or to obtain a detailed chemical, physical, and/or biological analysis of waste as 35 
required in WAC 173-303-300(2).    36 


B.2.1.3.1. General Knowledge Requirements 37 


General Knowledge requires (1) waste Knowledge requirements, (2) LDR waste Knowledge 38 
requirements, and/or (3) waste Knowledge exceptions. 39 


(1) General Waste Knowledge Requirements for Designation and Waste Management.  At a 40 
minimum, the generator must supply enough information for the waste to be stored pending final 41 
disposal at the LLBG Trenches 31 & 34 operating unit.  The minimum level of knowledge consists of 42 
designation data where the constituents or Knowledge of the waste’s generating source (in the case of 43 



http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-380

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-380

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-070

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-040

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-070

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-070

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-300
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wastes potentially from listed sources) causing a dangerous waste number to be assigned are 1 
quantified, and that data addresses any LLBG Trenches 31 & 34 operational parameters necessary for 2 
proper management of the waste.  3 


When historical data indicates that constituents, which if present in the waste might cause the waste to 4 
be regulated, are input to a process, but not expected to be in the waste in significant amounts, 5 
sampling and analysis must be performed to ensure that the constituents do not appear in the waste 6 
above applicable regulatory levels.  This requirement may be met through chemical screening.  This 7 
sampling and analysis is required only for initial characterization of the waste stream. 8 


When the available information does not qualify as Knowledge or is not sufficient to characterize a 9 
waste for management, the sampling and testing methods outlined in WAC 173-303-110 shall be used 10 
to determine whether a waste designates as ignitable, corrosive, reactive, and/or toxic, and the 11 
sampling and testing methods will be used as applicable to determine whether the waste contains free 12 
liquids.  Incoming waste is accepted at LLBG Trenches 31 & 34 only if the waste has been 13 
characterized and meets LDR requirements.  When the Knowledge is insufficient to characterize the 14 
waste, the generator is responsible for the performance of the required testing by an authorized 15 
laboratory. 16 


(2) Waste Knowledge Requirements for LDR Compliance.  The LLBG Trenches 31 & 34 operating 17 
unit records contain all information required to document that the appropriate treatment standards 18 
have been met or the treatment required to meet the LDR treatment standards has been completed, 19 
unless otherwise specified in this section. 20 


For wastes with a concentration-based LDR treatment standard, analysis of a representative sample is 21 
required to demonstrate compliance with a concentration-based treatment standard (refer to 22 
Section B.4 (Selecting Sampling Processes).  Corroborative testing for the sample is accomplished in 23 
the following manner. 24 


• Generators use laboratories to obtain data that is used as a basis to certify that the waste meets 25 
concentration-based LDR treatment standards.  For waste that must meet method based LDR 26 
treatment standards, information must be supplied on the treatment methods necessary to meet 27 
LDR requirements and comply with WAC 173-303-380(1)(j),-(k),-(n), and -(o). 28 


• This TSD unit may use analytical data as necessary to ensure that the applicable requirements 29 
found in 40 CFR 268.7 and WAC 173-303-140 (4) are met. 30 


(3) Waste Knowledge Exceptions.  Information is needed to package, designate, segregate, sample and 31 
analyze the waste.  The LLBG Trenches 31 & 34 will ensure sufficient Knowledge is available 32 
regarding D001, D002, D003, and incompatibility, and operation safeguards are in place to safely 33 
manage waste.  When sufficient Knowledge is not available, the waste will enter the discrepant 34 
container management process described in Section B.2.5  in order to obtain the necessary 35 
information. 36 


B.2.1.3.2. Methodology to Ensure Compliance with Land Disposal Restrictions    37 
Requirements for Mixed and Dangerous Waste 38 


The generators are subject to LDR requirements and are required to submit all information notifications 39 
and certifications described in WAC 173-303-380(1), (j), (k), (n), and (o).  Mixed waste not meeting the 40 
treatment standards cannot be disposed at this TSD unit. 41 


The following are general requirements for certification or information notification:  42 


• The waste will be subject to LDR treatment standards and the generator has treated the waste.  43 
The generator supplies the appropriate LDR certification information [40 CFR 268, incorporated 44 
by reference into WAC 173-303-140]. 45 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-110

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-380

http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&tpl=/ecfrbrowse/Title40/40cfr268_main_02.tpl

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-140

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-380

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-140
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• The waste will be subject to LDR treatment standards and the generator has determined that the 1 
waste meets the LDR for disposal.  The generator develops the certification based on process 2 
knowledge and/or analytical data and supplies the appropriate LDR certification information 3 
necessary to demonstrate compliance with the LDR treatment standards of WAC 173-303-140.  4 
State-only LDRs do not require this type of certification. 5 


• The waste is subject to LDR and requires further treatment to meet applicable treatment standard. 6 
– The generator supplies additional information concerning the waste and details any treatment 7 


necessary to meet applicable treatment standards. 8 
– If waste is treated to meet state-only or federal LDRs at the LLBG Trenches 31 & 34, the 9 


LLBG Trenches 31 & 34 prepares information necessary to meet WAC 173-303-380(1)(k) 10 
(Section B.7.3.) 11 


A representative sample of the waste must be submitted for analysis to ensure that concentration-based 12 
LDR treatment standards are met, Section B.4.  This sample will be taken by the LLBG Trenches 31 & 34 13 
or authorized representative according to the requirements of this WAP and is required to comply with the 14 
treatment standards described in 40 CFR 268.40 and 268.48 for UHCs. 15 


B.2.2 Verification 16 


Verification is an assessment performed by the LLBG Trenches 31 & 34 to substantiate that the waste 17 
stream received at the LLBG Trenches 31 & 34 is the same as represented by the analysis supplied by the 18 
generator for the pre-shipment review.  Verification will be performed on waste received by the LLBG 19 
Trenches 31 & 34 in accordance with the LLBG Trenches 31 & 34 verification procedures.  Verification 20 
includes container receipt and inspection.  In addition, select containers may be subject to physical 21 
screening and chemical screening.  Waste will not be accepted by LLBG Trenches 31 & 34 for storage or 22 
final disposal before the required elements of verification have been completed, including evaluation of 23 
any data obtained from verification activities.  All conformance issues identified during the verification 24 
process will be resolved in accordance with Section B.2.3.3.  Verification activity results will be 25 
documented by the LLBG Trenches 31 & 34 designated waste acceptance organization. 26 


Qualified personnel conduct all waste verification activities:  container receipt, inspection, physical 27 
screening, and chemical screening.  Qualified personnel will be trained as required by Addendum G, 28 
LLBG Trenches 31 & 34 Personnel Training, and Permit Condition II.C.   29 


All conformance issues identified during the verification process will be resolved in accordance with 30 
Section B.1.1.1.2.6., Conformance Issue Resolution. 31 


B.2.2.1 Container Receipt Inspection 32 


Container receipt inspection is a mandatory element of the verification process.  One hundred percent of 33 
each shipment and transfer will be inspected at the LLBG Trenches 31 & 34 for possible damage or leaks, 34 
complete labeling, and if present, that tamper-resistant seals are intact (Sections B.2.2.2. and B.2.2.3.).  35 
This ensures that the shipment: (1) is received at the LLBG Trenches 31 & 34 in good condition, (2) is the 36 
waste indicated on the transfer or shipping papers, (3) has not been opened after physical and/or chemical 37 
screening was performed, and (4) is complete.  When a conformance issue (types of conformance issues) 38 
exists, a case-by-case determination will be performed and corrective action will be taken.  One of the 39 
following actions may be taken as appropriate, in response to a conformance issue: 40 


• Implementation of the Addendum J, Contingency Plan.   41 
• Prior to verification, conformance issues where additional information is needed to safely manage 42 


the waste are resolved. 43 
• Continuation of verification for waste with conformance issues not meeting all of the above 44 


criteria. 45 



http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-140

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-380
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B.2.2.2 Physical Screening Process 1 


Physical screening is a verification element.  This section describes the requirement pertaining to 2 
methods, frequency, and exceptions concerning the use of physical screening as a verification element.  3 
Physical screening may be performed before the waste is shipped to LLBG Trenches 31 & 34.  When 4 
physical screening is performed at a location not within the following SWOC TSD units: T plant, LLBG 5 
Trenches 31 & 34, or WRAP, tamper-resistant seals are applied to each container after examination.  6 
Upon receipt at LLBG Trenches 31 & 34, tamper-resistant seals are verified as intact to ensure that no 7 
changes have occurred to the waste content during shipment to LLBG Trenches 31 & 34.  Documentation 8 
of physical screening is maintained in accordance with Section B.8., Recordkeeping. 9 


B.2.2.2.1. Physical Screening and Chemical Screening Determination 10 


Procedures are maintained at LLBG Trenches 31 & 34 describing the activities for selecting containers 11 
for physical and chemical screening.  Means of selecting containers for physical and chemical screening 12 
will be applied based on the pre-shipment and/or waste stream review process.  The container selection is 13 
based on the contents listed in the associated shipment/waste stream documentation and historical 14 
documentation. 15 


Two criteria will be used in making the selection.  The first criterion is based on whether pre-shipment 16 
review activities (document and characterization review) identify areas of potential concern.  The second 17 
criterion is reviewing the current physical screening percentage (calculated according to Section 18 
B.2.2.2.3.) of containers offered for acceptance from said waste stream from said generator that have been 19 
offered over the past 12 months or the date of the last physical screening adjustment, whichever is most 20 
recent.  The rate will be applied as compared to those that have been physically screened.  This criterion 21 
ensures that the minimum physical screening rates required by this WAP will be met. 22 


The number of containers selected for physical screening per waste stream will be determined by 23 
comparing the calculated percentage rate which is then adjusted according to the PES.  This selected 24 
group of containers constitutes a sample set. 25 


After the required percentage verification on the shipment has been completed, the container(s) is 26 
scheduled for shipment. 27 


B.2.2.2.2. Physical Screening Methods at Trenches 31 & 34 28 


The following physical screening methods comply with the requirement to verify a waste. 29 


1. Visual inspection (opening the container) 30 
2. NDE. 31 


Refer to Section B.2.2.5.1.  for QC pertaining to physical screening.  (Refer to Section B.3.1. for the 32 
criteria and rationale for choosing a physical screening method.) 33 


Waste packaging that is witnessed by LLBG Trenches 31 & 34 personnel or its representative at a non-34 
SWOC TSD Unit is considered to have met the physical screening requirements denoted in this WAP, 35 
provided that the packaging meets the requirements of WAC 173-303 and that the witness is qualified to 36 
determine that the waste meets LLBG Trenches 31 & 34 waste acceptance criteria.  On closure of the 37 
container, tamper-resistant seals must be applied to ensure the integrity of the contents.  Procedures will 38 
be maintained by the LLBG Trenches 31 & 34 detailing the requirements for adding and/or removing 39 
tamper-resistant seals.   40 


B.2.2.2.3. Physical Screening Frequency 41 


The minimum physical screening frequency will be 5 percent for all onsite generators, applied per waste 42 
stream per generator per year.  For all incoming macroencapsulated waste the physical screening 43 
frequency will be 100 percent. 44 



http://apps.leg.wa.gov/wac/default.aspx?cite=173-303
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If a container fails verification, the waste stream physical screening frequency will be raised to 100 1 
percent for the next containers offered.  Subsequent containers offered will be evaluated through the PES 2 
for verification rates, as described in Section B.1.1.1.2.5. 3 


B.2.2.2.4. Physical Screening Exceptions 4 


The following are exceptions to the physical screening process outlined previously. 5 


• Shielded, classified, and remote-handled mixed waste are not required to be physically screened; 6 
however, the LLBG Trenches 31 & 34 operating organization performs a more rigorous 7 
documentation review and obtains the raw data used to characterize the waste (less than 1 percent 8 
of current waste receipts).  For classified waste, it is necessary to have an appropriate 9 
U.S. Department of Energy security clearance and a need to know the information as defined by 10 
the classifying organization or agency. 11 


• Waste that physically cannot be screened at the DWMUs or an associated screening unit must be 12 
physically screened at the generator location [e.g., large components, containers that cannot be 13 
opened, for as low as reasonably achievable (ALARA) purposes, or does not fit into a NDE unit].  14 
Physical screening at the generator location consists of performing a more rigorous 15 
documentation review, opening of packages when possible and observing the packaging of the 16 
waste.   17 


• Waste that is packaged by a trained LLBG Trenches 31 & 34 -delegated representative(s) is 18 
considered to have met the physical screening requirements as denoted within this WAP. 19 


B.2.2.3 Chemical Screening Process 20 


Chemical screening is a verification element.  This section describes methods, frequency, and exceptions 21 
for chemical screening.  Chemical screening will be performed before the waste is shipped to the LLBG 22 
Trenches 31 & 34.  When screening is performed at a location not within the SWOC TSD units, tamper-23 
resistant seals will be applied to each container examined and, on receipt at LLBG Trenches 31 & 34, 24 
verified as acceptable to ensure that no changes could have occurred to the waste content before receipt at 25 
LLBG Trenches 31 & 34.  Procedures will be maintained by the LLBG Trenches 31 & 34 operating 26 
organization detailing the requirements for adding and/or removing tamper-resistant seals.  Chemical 27 
screening documentation will be maintained in accordance with Section B.8., Recordkeeping. 28 


Unless otherwise noted, tests will be qualitative, not quantitative.  The objective of chemical screening is 29 
to obtain reasonable assurance that the wastes are generally consistent with the description on the 30 
container shipping documentation.  The following tests are selected depending on the waste matrix and 31 
the applicability of the method.  32 


• pH 33 
• Peroxide 34 
• Oxidizer 35 
• Water reactivity 36 
• Halogenated Organic Carbons  - HOC (chlor-n-oil/water/soil) 37 
• Headspace 38 
• Sulfide 39 
• Cyanide 40 
• Paint filter. 41 


Refer to Section B.2.2.5.1, Physical Screening Quality Control for QC information for chemical 42 
screening.  Procedures will be maintained by the LLBG Trenches 31 & 34 that define the basis for 43 
selecting screening tests. 44 
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B.2.2.3.1. Chemical Screening Frequency 1 


At a minimum, 10 percent [round up to the nearest whole number of container(s)] of the mixed or 2 
dangerous waste containers verified by physical screening must be screened chemically.  LLBG Trenches 3 
31 & 34 obtains a representative sample when the waste appears to be physically homogeneous.  Physical 4 
homogeneity does not necessarily correlate with chemical homogeneity, so a minimum of three grab 5 
samples may be taken in lieu of a single representative sample.  Documentation of basis for decision on 6 
waste physical and chemical homogeneity will be required (Section B.8., Recordkeeping).    7 


Small containers of waste (labpacks), not otherwise identified in the exceptions and packaged in 8 
accordance with WAC 173-303-161, will be screened chemically in accordance with the chemical 9 
screening frequency of the waste stream as determined by the PES team (B.1.1.1.2.3.).  Inner containers 10 
are segregated by physical appearance.  At least one container from each group (or three containers if all 11 
are similar) will be screened chemically. 12 


B.2.2.3.2. Chemical Screening Exceptions 13 


Chemical screening is not required for the following:   14 


• Small containers of waste in over-packed containers (labpacks) packaged in accordance with 15 
WAC 173 303-161 and not prohibited under LDR specified in WAC 173-303-140 16 


• Waste exempted from the physical screening requirements (Section B.2.2.2.4.)  17 
• Commercial chemical products in the original product container(s) (e.g., off-specification, 18 


outdated, or unused products) 19 
• Chemical containing equipment removed from service, (e.g., ballasts, batteries) 20 
• Waste containing asbestos   21 
• Waste, environmental media, and/or debris from the cleanup of spills or release of single 22 


substance or commercial product or otherwise known material (e.g., material for which an MSDS 23 
can be provided) 24 


• Confirmed noninfectious waste (e.g., xylene, acetone, ethyl alcohol, isopropyl alcohol) generated 25 
from laboratory tissue preparation, slide staining, or fixing processes 26 


• Hazardous debris as defined in WAC 173-303-040  27 
The aforementioned wastes are exempted from chemical screening and will be documented in accordance 28 
with Section B.8., Recordkeeping. 29 


B.2.2.4 Sampling for Confirmation Screening 30 


Sampling will be performed in accordance with WAC 173-303-110(2) to ensure that the samples are 31 
representative of the waste being sampled.  A representative sample will be obtained for chemical 32 
screening.  The chemical screening methods do not require any sample preservation methods because the 33 
screening tests are performed at the time and location of sampling, or as soon as possible thereafter.  34 
During the interim period, the samples will be stored in a manner that maintains chain of custody and 35 
protects the sample composition. 36 


B.2.2.5 Quality Assurance and Quality Control for Confirmation Process 37 


The following quality assurance (QA) and quality control (QC) elements will be used by the LLBG 38 
Trenches 31 & 34 operating organization to ensure that the confirmation activities generate the data 39 
essential to providing an indication that waste received is as described in the pre-shipping documentation.  40 
Physical and chemical screening parameters have defined qualitative confidence levels.  Data quality 41 
objectives have been established in accordance with TPA Action Plan, Section 6.5.  In addition, all 42 
screening equipment requiring calibrations will be checked before use to ensure that calibration dates are 43 
current and equipment is functioning properly.  This check will be documented in equipment log books.  44 
Ecology will review the screening results, documentation, associated DQOs, and the laboratory QA/QC 45 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-161

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-161

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-140

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-040

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-110
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plan for chemical screening annually or more frequently at the discretion of Ecology.  During screening 1 
activities strict compliance with applicable industrial hygiene and safety standards will be required. 2 


B.2.2.5.1. Physical Screening Quality Control 3 


This section describes the QC used by LLBG Trenches 31 & 34 operating organization to ensure that 4 
reliable data are obtained when performing physical screening methods identified in Section B.2.2.2.2., 5 
except visual inspection.  Physical screening QC will be used only to ensure that quality data are obtained 6 
when performing NDE.  QC objectives for visual inspection will be performed by properly trained 7 
personnel through training as specified in the LLBG Trenches 31 & 34 Addendum G, Personnel Training. 8 


The following QC elements apply to NDE used for physical screening: 9 


• A penetration test will be performed when image data generating components are changed to 10 
document that required system capability has not diminished. 11 


• A resolution test will be performed at the beginning of a shift.  A shift ends when shutdown 12 
activities are performed.  A shift can be up to 24-hours. 13 


• A radiographer will be qualified per SNT-TC-IA, Level II certification of American Society of 14 
Nondestructive Testing training. 15 


• Examination must cover 100 percent of the waste in the container. 16 
• At a minimum annually, a capability demonstration is performed on a training drum and 17 


documented in accordance with Section B.8., Recordkeeping. 18 


• The NDE tests are not performed at Trenches 31 & 34. 19 


B.2.2.5.2. Chemical Screening Quality Control 20 


The following QC elements will be used when performing chemical screening. 21 


• Appropriate sample containers and equipment will be used as defined in the laboratory QA/QC 22 
plan. 23 
– Containers and equipment of the appropriate size that are chemically compatible with the 24 


waste and testing reagents will be used. 25 
• Reagent checks 26 


– Water that is reagent grade and from a documented source will be used. 27 
– Chemicals and test kits will be labeled so that these are traceable and documented in the 28 


LLBG Trenches 31 & 34 operating record. 29 
– QC checks will be performed on each lot of test kits and associated reagents quarterly and 30 


documented in the LLBG Trenches 31 & 34 operating record. 31 
– If the QA/QC checks for a specific test kit are not within the acceptable range based on the 32 


manufacturer’s instructions, the test kit will be removed from service.  A new test kit will be 33 
put into service after satisfactorily passing the required QC checks. 34 


B.2.3 Solid Waste Operations Complex (SWOC) TSD Unit Transfers 35 


For waste that is being transferred from SWOC (CWC, WRAP, or T Plant) TSD units to LLBG Trenches 36 
31 & 34, the following requirements apply. 37 
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B.2.3.1 Waste Stream Approval Process 1 


The waste stream must already have been approved using the process described in Section B.2.1.1.  Waste 2 
Knowledge exceptions apply as described in Section B.2.1.3.  Hanford onsite generated waste, LLBG 3 
Trenches 31 & 34 generated waste, or WRP waste streams may be transferred between SWOC TSD units 4 
(CWC, T Plant, and WRAP) only after verification has been completed.  5 


B.2.3.2 Waste Transfer Approval Process 6 


A technical review of documentation associated with all containers in the shipment will be performed 7 
prior to transfer from CWC, WRAP, or T Plant and documented in accordance with Section B.8., 8 
Recordkeeping.  When necessary, the waste management path (waste specification record) previously 9 
assigned to the waste stream will be updated and re-labeling will be completed before the transfer.  Waste 10 
will be tracked at the LLBG Trenches 31 & 34 in accordance with Section B.1.1.1.  When the 11 
characteristics of the waste change as a result of treatment or other processing, documentation of the 12 
change will be in accordance with Section B.8., Recordkeeping.  As new information is obtained on the 13 
waste, the container will be managed to meet any new requirements.  Updates to container data prior to 14 
transfer and subsequent processing activities will be reflected in solid waste information tracking system, 15 
documented, and maintained in accordance with B.8., Recordkeeping. 16 


B.2.3.3 Verification 17 


For container receipt inspection, all of the containers of each transfer will be visually inspected for 18 
damage and to ensure that the waste containers are those indicated on the supporting documentation.  This 19 
activity is the means for identifying any document conformance issues or damaged containers before 20 
receipt/acceptance into LLBG Trenches 31 & 34.  Conformance issues identified during receipt are 21 
managed as described in Section B.1.1.1.2.6. 22 


After waste verification, no additional physical screening or chemical screening is required. 23 


B.2.4 Waste Transfer Acceptance 24 


Initial acceptance of waste occurs only after the confirmation process described in Section B.2.  is 25 
complete.  Conformance issues identified during the confirmation process will be documented and 26 
managed in accordance with Section B.1.1.1.2.6.  Prior to transfer the following conformance issues will 27 
be corrected before waste acceptance: 28 


• Waste does not match approved profile documentation, 29 
• Designation, physical, and/or chemical characterization discrepancy, 30 
• Incorrect LDR paperwork, 31 
• Manifest Discrepancies as described in WAC 173-303-370(4)(a), 32 
• Packaging discrepancy. 33 


Waste that does not meet the LLBG Trenches 31 & 34 waste acceptance criteria can be accepted into the 34 
LLBG container storage unit when that waste is scheduled for discrepancy resolution except for issues 35 
where essential Knowledge is lacking.  The discrepancy resolution activities will be tracked to completion 36 
(refer to Section B.2.5.) and documented in accordance with Section B.8., Recordkeeping. 37 


B.2.5 Discrepant Container Management  38 


During the waste acceptance process at the LLBG Trenches 31 & 34 and associated container storage 39 
units, an issue can arise where a container will be identified with a discrepant item(s) and will be called a 40 
‘discrepant container.’  When a discrepancy is identified that would affect the management of the 41 
container, the following processes will be initiated: 42 



http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-370
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• Liquids discovered in non-empty containers will be placed in secondary containment that meets 1 
the requirements of WAC 173-303-630(7)(a).  For combination packages1, when the liquids are 2 
only present within inner containers and no free liquids are present in the outer container, the 3 
external container will serve as secondary containment, provided that the combination package 4 
can be managed in a manner that meets the requirements of WAC 173-303-630(7)(a) and the 5 
compatibility requirements in WAC 173-303-395(1). 6 


• Liquids discovered in non-empty containers of waste destined for disposal at an offsite TSD 7 
facility pursuant to the Land Withdrawal Act will be managed according to B.7.2.1 and B.7.3. 8 


• An evaluation will be performed to ensure the compatibility with the other materials in the 9 
container and with the outer container in accordance with WAC 173-303-395(1)(b) and will be 10 
documented in the LLBG Trenches 31 & 34 operating unit group operating record in accordance 11 
with WAC 173-303-395(1)(c).  Liquids determined to be incompatible with the waste contents or 12 
the container are segregated and placed on separate spill containment.  13 


• If the Knowledge is inadequate to determine that the liquids constitute an imminent hazard, the 14 
container will be segregated and placed on separate spill containment and made a priority for 15 
discrepancy resolution. 16 


• For discrepant container waste where the generator can be contacted, the generator will be 17 
requested to provide additional information.  The container will be dispositioned by either 18 
returning it to the generator (provided it can be transported safely and compliantly) or by 19 
resolving the discrepancy on the container at LLBG container storage pads. 20 


• For LLBG Trenches 31 & 34 operating unit generated waste, an evaluation will be performed on 21 
available historical data.  In addition, interviews may be performed with project points-of-contact, 22 
NDE personnel, etc. 23 


• Based upon the evaluation of information from the generator (hazards identified), the container 24 
will be managed in a safe configuration. 25 


• The container will be scheduled for discrepancy resolution. 26 


B.2.6 Sampling and Analysis Plans 27 


A sampling and analysis plan (SAP) may be developed outside the WAP to support the characterization 28 
of waste for various projects.  A SAP provides sufficient detail to ensure that sampling personnel and the 29 
analytical laboratory correctly implement the DQOs and quality assurance project plan requirements 30 
pursuant to TPA agreement action plan, Section 6.5.  SAPs can utilize existing Knowledge, historical 31 
information, and/or additional analytical data in combination with sampling requirements as identified in 32 
the SAP to sufficiently characterize a waste stream for acceptance into LLBG Trenches 31 & 34.  33 
Ecology will review all SAPs and SAP revisions associated with this WAP prior to their implementation. 34 


B.2.7 Management of Waste Retrieval Project Waste within Solid Waste Operations 35 
Complex (SWOC) TSD Units 36 


For the purposes of this WAP, the Waste Retrieval Project (WRP) refers to a specific waste stream 37 
identified as suspect mixed waste that was retrievably stored in Hanford unlined trenches currently 38 
referred to as Low Level Burial Grounds (LLBG) Used Trenches.  The WRP has a waste management 39 
process.  Requirements for the development of Knowledge for characterization and documentation of the 40 
waste stream is part of this process.  This WAP describes how specific aspects of the documentation 41 
process are applied.  WRP waste will be managed and processed in accordance with Addendum B.   42 


                                                      
1 A combination package is any configuration where dangerous and/or mixed wastes are confined within (inner) 
containers, which are in turn stored within secondary, external (outer) containers.  Examples include labpacks, 
certain overpacks, portable spill pallets, or any container configuration that has an outer container with one or more 
inner containers. 



http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-630

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-630

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-395

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-395

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-395
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The WRP waste will meet the LLBG Trenches 31 & 34 and the associated container storage units waste 1 
acceptance criteria for LDR compliance and the definition of Knowledge prior to its acceptance (Refer to 2 
Section B.1.1.1.2.2. for the definition of Knowledge).   3 


Knowledge, historical data, and any additional analytical test results for the waste must be sufficient to 4 
determine whether the waste is regulated under 40 CFR 761 and/or WAC 173-303, and to assign the 5 
correct waste codes.  Knowledge must be sufficiently comprehensive to reliably substitute for direct 6 
testing of the waste.  Knowledge of the waste generating process alone is used to determine whether a 7 
waste stream is a listed waste identified in WAC 173-303-080 through WAC 173-303-082.  For other 8 
waste numbers and for classification under 40 CFR 761, when the available Knowledge and historical 9 
data is not sufficient to determine whether the waste is regulated and to assign waste numbers, analysis of  10 
representative samples must be performed.  The sampling and testing methods outlined in WAC 173-303-11 
110 or other approved methods must be used for the toxicity characteristics, corrosivity, and free liquids.  12 
For other characteristic and state criteria designations, when testing is needed, an appropriate method 13 
must be used.  Appropriate test methods may include SW-846 or other test methods which meet or exceed 14 
the quality assurance and quality control limits as written in the latest version of SW-846.  The test 15 
methods must be able to meet detection and quantitation limits which are below required regulatory 16 
action limits. 17 


B.2.8 Pre-Shipment Review for WRP Waste 18 


Pre-shipment review takes place before waste may be scheduled for shipment or transfer to LLBG 19 
Trenches 31 & 34.  The review focuses on whether the waste stream is defined accurately, meets the 20 
LLBG Trenches 31 & 34 waste acceptance criteria for LDR compliance, and that the LDR status for 21 
dangerous and/or mixed waste has been determined correctly.  The pre-shipment review consists of the 22 
waste stream approval and waste shipment approval process.  The following sections discuss the 23 
pre-shipment review process.  The pre-shipment review ensures the waste has been characterized and that 24 
the data provided qualify as Knowledge (for the definition of Knowledge, refer to Section B.1.1.1.2.2). 25 


B.2.8.1 Waste Stream Approval Process for WRP Waste 26 


The waste stream approval process consists of reviewing stream information supplied on a Knowledge 27 
document and attached analyses (when available).  At a minimum, the Knowledge documentation request 28 
contains: 29 


• Generator information (e.g., name, address, point-of-contact, telephone number) 30 
• Waste stream name 31 
• Waste generating process description 32 
• Chemical characterization information (e.g., date of characterization, characterization method(s), 33 


chemicals present, concentration ranges) 34 
• Designation information 35 
• Waste type information (e.g., physical state, absorbents used, inert materials, stabilizing agents 36 


used) 37 
• Packaging information (e.g., container type, maximum weight, size) 38 
• Attachments may consist of container drawings, process flow information, analytical data, etc. 39 


This information will be developed on a waste stream basis and applied to individual containers prior to 40 
macroencapsulation and shipment to the LLBG Trenches 31 & 34 and the associated container storage 41 
units.  When conformance issues are found during this Knowledge review, additional information will be 42 
requested that will include analytical data or for a sample to be analyzed. 43 


B.2.8.2 Receipt of WRP Waste 44 


All WRP waste received for storage and disposal at the LLBG Trenches 31 & 34 operating unit group 45 
will complete pre-shipment reviews, verification steps and/or parameters as described in Section B.2.  For 46 



http://apps.leg.wa.gov/wac/default.aspx?cite=173-303

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-080

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-082

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-110

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-110
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container receipt inspection of WRP waste, the inspections will be conducted in accordance with Section 1 
B.2.2.1.  Containers vary in shape, size, and strength depending on the form and weight of the waste.  The 2 
most common containers are galvanized or aluminized 208-L (55-gal) containers.  Nominal 1.2 m by 3 
1.2m by 2.4 m (4 ft by 4 ft by 8 ft) steel boxes are used frequently.  The waste services organization will 4 
evaluate the need for a liner based upon waste type, container type, and volume of waste.  Evaluation will 5 
also be done to determine the compatibility of the waste to the liner type.  Liners may consist of coatings 6 
to the interior of the containers.  Selection of the liner is driven by the chemical characteristics of the 7 
waste. 8 


B.2.8.3 Physical Screening of WRP Waste 9 


Physical screening (visual inspection and NDE) described in Section B.2.2.2.2 will be required.  All 10 
physical screening done at the LLBG Trench 31 and 34 operating unit will be done in the associated 11 
container storage units. 12 


B.2.8.4 Chemical Screening of WRP Waste 13 


Chemical screening will be required to resolve discrepancies under Section B.2.5.  All physical screening 14 
done at the LLBG Trenches 31 & 34 operating unit will be done in the associated container storage units. 15 


B.2.8.5 Evaluation of WRP containers with Residual Liquids Destined for Disposal at 16 
an Offsite TSD Facility 17 


The presence of liquids in WRP waste containers destined for disposal at the offsite TSD facility, which 18 
readily separate from the non-liquid portion of dangerous waste, may be determined by either the paint 19 
filter test or through NDE results.  If it is determined via paint filter test or through NDE results that a 20 
waste container contains free liquids, the container must be stored in accordance with WAC 173-303-21 
630(7)(a)(i) in the LLBG container storage unit.  Daily visual inspections of such containers will be 22 
conducted.  These tests are not performed at Trenches 31 & 34, since the incoming wastes are already 23 
macroencapsulated. 24 


B.2.9 LLBG Trenches 31 & 34 and Associated Container Storage Units Generated Waste 25 


The LLBG Trenches 31 & 34 and the associated container storage units generate dangerous or mixed 26 
waste while processing.  This waste material consists of items including, but not limited to:  personal 27 
protective equipment, rags, and spent equipment contaminated with dangerous cleaning agents, 28 
lubricants, paints and run-off from LLBG Trenches 31 & 34 and the associated container storage units.  29 
Historical information, field screening, or sampling and analysis may be performed to characterize these 30 
waste materials for the purposes of waste designation.  Physical screening and/or chemical screening and 31 
sampling will be performed in accordance with this WAP.  This is done at the point of waste generation, 32 
or at the location where the waste materials are stored.  Waste generated by LLBG Trenches 31 & 34 and 33 
the associated container storage units is considered accepted for disposal at LLBG Trenches 31 & 34 34 
when the waste is generated.  All Knowledge concerning LLBG Trenches 31 & 34 generated wastes will 35 
be documented in accordance with Section B.8., Recordkeeping. 36 


B.3 SELECTING WASTE ANALYSIS PARAMETERS 37 


Physical and chemical screening parameters for verification will be chosen from those in Sections B.3.1 38 
and B.3.2.  Parameters for waste designation and meeting LDR requirements are addressed in 39 
Section B.3.3.  Each physical and chemical screening result must be in agreement with the shipping 40 
documentation.  Conformance issues identified during the confirmation process are documented and 41 
managed in accordance with Section B.1.1.1.2.6.  Parameters, methods, and rationale for physical and 42 
chemical screening parameters appear in Table B. 1 below.  The following tests are performed prior to 43 
macroencapsulation of the waste and receipt at Trenches 31 & 34. 44 


  45 



http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-630

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-630
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 1 


B.3.1 Physical Screening Parameters 2 


The following methods are approved for use in performing physical screening. 3 


(1) Visual inspection (preferred method for physical screening): 4 


 
Table B.1  Parameters and Rationale for Physical and Chemical Screening 


Parameter Methoda Rationale for Selection 
Physical Screening 


Visual inspection Field method – observe 
phases, presence of solids 
in waste 


Confirm consistency between waste and shipping 
documentation and determine the presence of free 
liquids. 


Nondestructive evaluation Field method Confirm consistency between waste and shipping 
documentation and determine the presence of free 
liquids. 


Chemical Screening 
Ignitability and/or headspace 
for volatile organic compound 
screening 


Organic vapor monitor, 
colorimetric gas sampling 
tubes, or a lower explosive 
level meter 


Confirm consistency between waste and shipping 
documentation; evaluate whether the requirements 
of ensure WAC 173-303-395 (1)(b) must be applied 
to management of the waste container. 


Peroxide Field peroxide test paper Confirm consistency between waste and shipping 
documentation; evaluate whether the requirements 
of ensure WAC 173-303-395(1)(b) must be applied 
to the management of the waste container. 


Liquids SW-846, Method 9095, 
Paint Filter Liquids Test 


Confirm consistency between waste and shipping 
documentation; evaluate whether the requirements 
of WAC 173-303-395(1)(b) must be applied to the 
management of the waste container. 


pH Field pH screen (pH paper 
method) 


Confirm consistency between waste and shipping 
documentation; evaluate whether the requirements 
of ensure WAC 173-303-395(1)(b) must be applied 
to the management of the waste container. 


Oxidizer Field potassium iodide test 
paper 


Confirm consistency between waste and shipping 
documentation; ensure evaluate whether the 
requirements of WAC 173-303-395(1)(b) must be 
applied to the management of the waste container. 


Water reactivity Field water mix screen Confirm consistency between waste and shipping 
documentation; ensure evaluate whether the 
requirements of WAC 173-303-395(1)(b) must be 
applied to the management of the waste container. 


Cyanides Field cyanide screen Confirm consistency between waste and shipping 
documentation; ensure evaluate whether the 
requirements of WAC 173-303-395(1)(b) must be 
applied to the management of the waste container. 


Sulfides Field sulfide screen Confirm consistency between waste and shipping 
documentation; ensure evaluate whether the 
requirements of WAC 173-303-395(1)(b) must be 
applied to the management of the waste container. 


Halogenated Organic Carbons Screening test method for 
PCBs in transformer oil 
(SW-846, Method 9079) 


Confirm consistency between waste and shipping 
documentation; evaluate whether the requirements 
of WAC 173-303-395(1)(b) must be applied to the 
management of the waste container. 


a Processes based on manufacturer’s recommended methodology for test kit or testing equipment, unless otherwise 
noted.  When regulations require a specific method, the method will be followed. 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-395

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-395

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-395

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-395

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-395

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-395

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-395

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-395

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-395
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Rationale.  This method meets the requirement to ensure consistency between waste containers and 1 
the accompanying waste stream documentation. 2 
Method:  The container is opened and the contents are removed as needed for visual examination.  3 
Homogenous loose solids are probed to determine the presence of material not documented on the 4 
waste stream documentation, or for improperly absorbed liquids.  Visual observations are compared 5 
with the applicable profile information and the container specific information in the waste stream 6 
documentation. 7 
Failure criteria:  A container fails inspection for any of the following reasons; (a) undocumented, 8 
improperly packaged, or inadequately absorbed liquids; (b) discovery of prohibited articles or 9 
materials listed in Section B.1.2; (c) discovery of material not consistent with the applicable waste 10 
stream documentation; and (d) variability greater than 25 percent by volume in listed constituents 11 
(e.g., paper, plastic, cloth, and metal). 12 


(2) NDE: 13 
Rationale.  This method meets the requirement to ensure consistency between waste containers and 14 
the accompanying waste stream documentation.  This method will also be subject to the QA 15 
requirements listed in Section B.2.2.5.  Containers that are not easily amenable to visual inspection 16 
because of physical or radiological content, or unit availability can be examined safely and 17 
economically. 18 
Method:  The container is scanned with a NDE system.  Data are observed on a video monitor and 19 
captured and recorded.  Personnel experienced with the interpretation of NDE imagery record their 20 
observations.  These observations are compared to the contents listed on the waste stream 21 
documentation. 22 
Failure criteria:  A container fails the inspection for any of the following reasons; 23 
(a) undocumented, improperly packaged, or inadequately absorbed liquids; (b) discovery of 24 
prohibited articles listed in Section B.1.2; (c) image data not consistent with the applicable waste 25 
stream documentation; and (d) variability greater than 25 percent by volume in listed constituents 26 
(e.g., paper, plastic, cloth, and metal). 27 


B.3.2 Chemical Screening Parameters 28 


The following methods are approved for use in performing chemical screening tests.  Chemical screening 29 
is used to verify that incoming waste is consistent with waste stream documentation.  Failure of a 30 
chemical screening test is defined as a chemical screening result that is inconsistent with the associated 31 
waste stream documentation. 32 


(1) Ignitability and/or headspace volatile organic compound screening: 33 
Rationale:  To determine the potential ignitability and the presence or absence of volatile organic 34 
compounds in waste and to alert personnel to potential hazards .These methods are used when 35 
containers are opened for inspection.  These methods can be applied to any matrix. 36 
Methods:  A sample of the headspace gases in a container is analyzed by one or more of the 37 
following types of portable instrumentation:  organic vapor monitor, colorimetric gas sampling tubes, 38 
or a lower explosive level meter. 39 
Failure criteria:  High organic vapor readings in matrices not documented or detected as having 40 
volatile organic content or organic vapor readings below what is expected based on the waste stream 41 
documentation, constitutes failure. 42 


(2) Peroxide screening: 43 
Rationale:  To determine the presence of organic peroxides in solvent liquid wastes, to alert 44 
personnel to potential hazards, to ensure safe segregation and storage of incompatible wastes, and to 45 
confirm consistency with the waste stream documentation.  The test is sensitive to low parts per 46 
million ranges. 47 







WA7890008967 Part III, Operating Unit Group 17 
Low-Level Burial Grounds Trenches 31 & 34 


 Part III, Operating Unit Group 17-B.25 


Method:  A peroxide test strip is dampened with a pipet sample of liquid waste.  Solids are tested by 1 
first wetting the test strip with water and contacting a small sample of the waste.  A blue color change 2 
indicates a positive reaction.  The color change can be compared with a chart on the packaging to 3 
determine an approximate organic peroxide concentration. 4 
Failure criteria:  Peroxide concentrations greater than 20 parts per million in liquid waste 5 
constituents that are known organic peroxide formers not documented as having been stabilized 6 
constitutes failure.  Results that are not consistent with documented constituents fail verification. 7 


(3) Paint filter liquids test: 8 
Rationale:  To verify the presence or absence of free liquid in solid or semisolid material. 9 
Method:  To a standard paint filter, 100 cubic centimeters or 100 grams of waste are added and 10 
allowed to settle for 5 minutes.  Any liquid passing through the filter signifies failure of the test.  The 11 
required method for the paint filter liquids test is method 9095 in the U.S. Environmental Protection 12 
Agency (EPA), SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (the 13 
most recently promulgated version) (EPA 1986). 14 
Failure criteria:  Failure of the test in waste matrices not documented as having free liquids 15 
constitutes failure of the container.  Small quantities of condensate trapped in inner plastic liner folds 16 
are acceptable. 17 


(4) pH screen: 18 
Rationale:  To identify the pH and corrosive nature of an aqueous or solid waste, to ensure safe 19 
segregation and storage of incompatible waste, and to confirm consistency with the waste stream 20 
documentation. 21 
Method:  pH measurement is performed in accordance with SW-846.   22 
Failure criteria:  If the pH of a matrix exceeds regulatory limits (less than or equal to 2.0 or greater 23 
than or equal to 12.5) in waste not documented as being regulated for this property, or the measured 24 
pH is inconsistent with the waste container documentation, the container fails verification. 25 


(5) Oxidizer screen: 26 
Rationale:  To determine if a waste exhibits oxidizing properties, to ensure safe segregation and 27 
storage of incompatible waste, and to confirm consistency with the waste stream documentation.  28 
This test can be applied to waste liquids, solids, and semisolids. 29 
Method:  1 or 2 drops of 3N HCl acid is added to the Oxidizer test paper (potassium iodide, starch).  30 
The test paper is touched to a pea size sample of the waste to be tested.  A black, blue/black, or purple 31 
color change determines a positive oxidizer test.   32 
Failure criteria:  A positive indication in a waste that is not consistent with documented constituents 33 
fails verification. 34 


(6) Water reactivity screen: 35 
Rationale:  To determine if the waste has the potential to vigorously react with water to form gases 36 
or other reaction products.  This information is used to ensure safe segregation and storage of 37 
incompatible waste, and to confirm consistency with the waste stream documentation. 38 
Method:  2 or 3 drops of distilled water is added to an oxidizer test paper strip.  The test paper is 39 
touched to a pea size sample of the waste to be tested.  The observance of effervescence, a violent 40 
reaction, flaming or boiling indicates a positive test.   41 
Failure criteria:  A positive or negative indication in a waste that is not consistent with documented 42 
constituents fails verification. 43 


(7) Cyanide screen: 44 
Rationale:  To indicate if waste could release hydrogen cyanide on acidification near pH 2.  45 
This information is used to ensure safe segregation and storage of incompatible waste and to confirm 46 
consistency with the waste stream documentation. 47 
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Method:   A pea size sample of the waste to be tested is dissolved in a small quantity of water.  1 
A mixture of ferrous ammonium sulfate and ferrous ammonium citrate is added to the stoppered test 2 
tube.  The sample is then shaken and 3N HCl is added to the solution.  A dark Prussian blue color 3 
change indicates the presence of the acid.   4 
Failure criteria:  A positive or negative indication in a waste that is inconsistent with documented 5 
constituents fails verification. 6 


(8) Sulfide screen: 7 
Rationale: To indicate if the waste could release hydrogen sulfide on acidification near pH 2.  8 
This information is used to ensure safe segregation and storage of incompatible wastes and to confirm 9 
consistency with the waste stream documentation. 10 
Method:  5 drops of 3N HCl acid is added to a pea size sample of the waste to be tested.  Lead 11 
acetate test paper is touched to the sample.  A brown or black color change of paper indicates a 12 
positive test.   13 
Failure criteria:  A positive or negative indication in a waste that is inconsistent with documented 14 
constituents fails verification. 15 


(9) Halogenated Organic Carbons screen: 16 
Rationale:  To indicate whether PCBs or other chlorinated solvents are present in the waste.  17 
This information is used to confirm consistency with the waste stream documentation and to 18 
determine if additional information/data are needed to properly store and treat the waste. 19 
Methods:  Field organic chlorine tests appropriate to the matrix, such as those offered by the Dexsil 20 
Corporation (e.g., Chlor-N-Oil, Chlor-N-Soil), are used.  These screening tests are available with 21 
several detection limits that enable the verification to be performed in the concentration range 22 
applicable to the proposed management path of the waste. 23 
Failure criteria:  A positive or negative indication of chlorinated organic compounds in a waste that 24 
is inconsistent with documented constituents as having chlorinated organic compounds content 25 
constitutes failure. 26 


B.3.3 Analysis Parameters and Methods 27 


Parameters needed to meet designation, characterization, and LDR requirements and associated analytical 28 
methods for dangerous or mixed waste stored or disposed at the LLBG Trenches 31 & 34 operating unit, 29 
are identified in Table B.2.  These tests are not performed at Trenches 31 & 34. 30 


The most recent promulgated revision of SW-846 will be used for the EPA methods. 31 


In determining the characteristic of ignitability, either the Pensky-Martens (EPA Method 1010) or the 32 
Setaflash (EPA Method 1020), must be used when testing.  The characteristic of corrosivity also requires 33 
specific EPA test methods.  When testing the pH of a given waste stream, EPA Method 9040 or EPA 34 
Method 9045 must be used in accordance with WAC 173-303-090(6). 35 


Compliance with LDR for dangerous and/or mixed waste that have a treatment standard expressed as 36 
constituent concentrations in waste (CCW) [40 CFR 268.40, incorporated by reference into WAC 173-37 
303-140] may be shown using the appropriate method in Table B.2.  When the waste treatment standard 38 
is expressed as constituent concentrations in waste extracts (CCWE) [40 CFR 268.40, incorporated by 39 
reference into WAC 173-303-140], then the Toxicity Characteristic Leaching Procedure (TCLP) EPA 40 
Method 1311, which is referenced in 40 CFR 268.41(a), must be performed.  Following the extraction 41 
procedure (EPA Method 1311), the appropriate EPA determinative method in Table B.2.  Both cyanide 42 
test parameters (total and amenable) for non-waste waters will be analyzed using EPA Method 9012, 43 
9014,  9213, or SM 4500-CN b.  Uniform Hazardous Constituents (UHCs) will be evaluated by 40 CFR 44 
268.48. 45 


 46 



http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-090

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-140

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-140
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Table B.2  Analytical Parameters, Methods, and Rationale for Tests 
Parameter 


 
Analytical 
methoda 


 
Matrix type 


 
Rationale for Analysis 


 
Flashpoint 


 
1010, 1020 


 
Liquid 


 
 To determine regulatory status as D001 waste, 
to provide proper waste designation and to 
determine if the waste is subject to LDR 
treatment standards. 


 
pH  


 
Liquid 


 
9040, SM 
4500H+Bb 


 
Liquid, 
sludge 


 
  To determine regulatory status as D002/WSC2 
waste, to provide proper waste designation and 
to determine if the waste is subject to LDR 
treatment standards. 


 
Solid 


 
9045 


 
Solid 


 
Free liquids 


 
9095 


 
Liquid, 
sludge, solid 


 
To determine if the waste is subject to LDR 
treatment standards.   


 
Cyanide 


 
9012, 9014, 
9213,  
SM 4500 CNb 


 
Liquid, 
sludge, solid 


 
  To determine regulatory status as D003 waste, 
to provide proper waste designation and to 
determine if the waste is subject to LDR 
treatment standards. 


 
Sulfide 


 
9030 


 
Liquid, 
sludge, solid 


 
  To determine regulatory status as D003 waste, 
to provide proper waste designation and to 
determine if the waste is subject to LDR 
treatment standards. 


 
PCBs 


 
8082 


 
Liquid, 
sludge, solid 


 
To determine regulatory status as WPCB waste, 
to provide proper waste designation and to 
determine if the waste is subject to LDR 
treatment standards. 


 
Total organic 
carbon 


 
9060 


 
Liquid, 
sludge, solid 


 
  To provide proper waste designation and 
applicability to state-only requirements, and to 
determine if the waste is subject to LDR 
treatment standards. 
 
 


 
Persistent 
constituents:  
HOC 
[WAC 173-303-
040] 


8260, 8270 Oil  
 
 
 
 
To determine regulatory status as WP01/WP02 
waste, to provide proper waste designation and 
applicability to state-only requirements. 
 


 
  
8260d; 8270d   


 
Liquid, 
sludge, solid 
 


 
Persistent 
constituents:  
PAH 


 
8270 


 
Total suspended 
solids 


 
SM 2540Db 


 
Liquid, 
sludge 


 
To provide applicability of LDR requirements 
and status as a wastewater. 



http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-040

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-040





WA7890008967 Part III, Operating Unit Group 17 
Low-Level Burial Grounds Trenches 31 & 34 


 Part III, Operating Unit Group 17-B.28 


Table B.2  Analytical Parameters, Methods, and Rationale for Tests 
Parameter 


 
Analytical 
methoda 


 
Matrix type 


 
Rationale for Analysis 


 
Volatile organic 
compoundsd 


 
1311/8260 


 
Liquid, 
sludge, solid 


 
To determine proper waste designation, 
regulatory status, and applicability of LDR 
requirements. 


 
Semi volatile 
organic 
compoundsd 


 
1311/8270 


 
Liquid, 
sludge, solid 


 
To determine proper waste designation, 
regulatory status, and applicability of LDR 
requirements. 


 
Chlorinated 
herbicides 


 
1311/8151 


 
Liquid, 
sludge, solid 


To determine proper waste designation, 
regulatory status, and applicability of LDR 
requirements.   


 
Arsenicd 


 
1311/6010, 
200.8c 
 


 
Liquid, 
sludge, solid 


 
To determine proper waste designation, 
regulatory status as a toxic characteristic waste, 
and applicability of LDR requirements.    
   


Bariumd 
 
1311/6010, 
200.8c 


 
Liquid, 
sludge, solid 


To determine proper waste designation, 
regulatory status as a toxic characteristic waste, 
and applicability of LDR requirements.   


 
Cadmiumd 


 
1311/6010, 
200.8c 


 
Liquid, 
sludge, solid 


To determine proper waste designation, 
regulatory status as a toxic characteristic waste, 
and applicability of LDR requirements.   


 
Chromiumd 


 
1311/6010, 
200.8c 


 
Liquid, 
sludge, solid 


 
  To determine proper waste designation, 
regulatory status as a toxic characteristic waste, 
and applicability of LDR requirements.   


 
Leadd 


 
1311/6010, 
200.8c 
 


 
Liquid, 
sludge, solid 


 
  To determine proper waste designation, 
regulatory status as a toxic characteristic waste, 
and applicability of LDR requirements. 


 
Mercuryd 


 
1311/7470, 
7471, 7473, 
200.8c 


 
Liquid, 
sludge, solid 


 
  To determine proper waste designation, 
regulatory status as a toxic characteristic waste, 
and applicability of LDR requirements. 


 
Seleniumd 


 
6010, 200.8c 
 


 
Liquid, 
sludge, solid 


 
  To determine proper waste designation, 
regulatory status as a toxic characteristic waste, 
and applicability of LDR requirements. 


Antimonyd 6010, 200.8c Liquid, 
sludge, solid 


  To determine proper waste designation, 
regulatory status as a toxic characteristic waste, 
and applicability of LDR requirements. 


Berylliumd 6010, 200.8c Liquid, 
sludge, solid 


  To determine proper waste designation, 
regulatory status as a toxic characteristic waste, 
and applicability of LDR requirements. 


Nickeld 6010, 200.8c Liquid, 
sludge, solid 


  To determine proper waste designation, 
regulatory status as a toxic characteristic waste, 
and applicability of LDR requirements. 


Thalliumd 6010, 200.8c Liquid, 
sludge, solid 


  To determine proper waste designation, 
regulatory status as a toxic characteristic waste, 
and applicability of LDR requirements. 
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a Procedures based on EPA SW-846, unless otherwise noted.  When regulations require a specific 1 
method, the method will be followed. 2 
b EPA-600/4-79/020 (EPA 1983), unless otherwise noted. 3 
LDR  = land disposal restriction. 4 
PCB  = polychlorinated biphenyls. 5 
TSCA = Toxic Substances Control Act of 1976 6 


B.4 SELECTING SAMPLING PROCESSES 7 


Specific sampling procedures and techniques depend on both the nature of the material and the type of 8 
packaging.  Waste samples are handled and preserved as necessary to protect the sample.  For treatment, 9 
preservation techniques, and holding times the procedures and techniques recommended in SW-846 will 10 
be utilized.  This section describes the sampling methodology used to obtain representative samples.  11 
DQOs have been established in accordance with TPA Action Plan Section 6.5. 12 


B.4.1 Sampling Strategies 13 


Table B.3 contains waste forms and sample equipment used to sample the referenced waste.  Sampling of 14 
these waste forms is performed in accordance with Table B.3. 15 


B.4.2 Sampling Methods 16 


Samples are processed at one of several laboratories qualified to perform analysis of waste samples (refer 17 
to Section B.5).  Sampling methods are those described in WAC 173-303-110(2) and incorporated by 18 
reference into this WAP (Table B. 2) 19 


The basic sampling sequence includes the following: 20 


• Obtain a unique sample number and complete the sample tag before sampling. 21 
• Obtain a pre-cleaned sampler and sample bottles. 22 
• Attach sample label to sample bottles. 23 
• For sampling liquid waste, use a sampler or pipet to sample for two phase liquids.  Homogeneous 24 


liquids in small containers will be poured into a sample bottle. 25 
• For sampling solid waste, use a scoop, trier, or hand auger to obtain a sample of the waste.  For 26 


large containers of waste, composite several augers or scoops to ensure samples are 27 
representative. 28 


• Fill sample containers in the following sequence: volatile organics, pH (corrosivity),  ignitability, 29 
semivolatile organics, metals 30 


• For solid waste, wipe the exterior surfaces of the sample bottles with a dry rag. 31 
• Attach sample labels to outer plastic bags. 32 
• Place samples in an appropriate receptacle for transfer to the laboratory. 33 
• Complete the chain-of-custody records and comply with chain-of-custody procedures. 34 
• Seal and mark the receptacle in accordance with WAC 173-303-071(3)(1). 35 
• Transfer receptacle to the analytical laboratory, as appropriate to meet sample holding times 36 
• Properly clean and decontaminate non-disposable sampling equipment or package for return to 37 


central sampling equipment decontamination area according to onsite requirements. 38 


B.4.3 Selecting Sampling Equipment 39 


Sampling equipment selection is detailed in Table B.3.  Sampling equipment needed to sample waste is 40 
maintained and decontaminated as necessary to ensure representative samples according to SW-846. 41 


B.4.4 Sample Preservation 42 


Sample preservation will follow SW-846.  43 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-110

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-071
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B.4.5 Establishing Quality Assurance and Quality Control for Sampling 1 


This WAP incorporates the requirements of Permit Condition II.E, for QA/QC.  Sample collectors 2 
prepare a permanent log of sampling activities in accordance with SW-846.  Records will be maintained 3 
in accordance with Section B.8, Recordkeeping.  Log entries include: date of collection, time of 4 
collection, location, batch number, sample number, tank number (if applicable), copy of the 5 
chain-of-custody form, sampling methodology, container description, waste matrix (liquid), description of 6 
generating process (e.g., decontamination activities), number and volume of samples, field observations, 7 
field measurements (e.g., pH, percent lower explosive limit), laboratory destination and laboratory 8 
number, and signature.  These log entries will be made by trained personnel while the sampling is 9 
performed.  The logs or copies of logs will be maintained in accordance with Section B.8, Recordkeeping. 10 


 Chain-of-custody records accompany samples at all times.  The LLBG Trenches 31 & 34 operating unit 11 
group operating organization will maintain hard copy or electronic chain-of-custody procedures to ensure 12 
accountability of waste sample handling and to guarantee sample integrity.  All samples must be labeled 13 
with a unique identifier. 14 


During all sampling activities, strict compliance with applicable industrial hygiene and safety standards is 15 
mandatory.  The LLBG Trenches 31 & 34 operating organization maintains sampling and 16 
decontamination procedures to ensure that industrial hygiene and safety standards are met.   17 


The following QA/QC elements are used to ensure sampling activities for designation purposes result in 18 
acceptable laboratory data: 19 


• Representative sampling methods as defined by WAC 173-303-110(2); 40 CFR 261 Appendix I; 20 
and/or SW-846. 21 


• Approved sample containers and sampling equipment per SW-846.  22 
• Samples numbered. 23 
• Traceable labeling system. 24 
• Field QA/QC samples (per applicable SAP). 25 
• Documentation of equipment calibration per equipment manufacturer specifications. 26 
• Chain-of-custody records and corresponding chain-of-custody procedures. 27 


 28 
Table B.3  Chemical Screening Sampling Equipment 


Waste form 


SW-846, Test Methods for Evaluating Solid Waste:  Physical/Chemical Test Methods, Section 
B.9., References 


Waste type Equipment* 


Liquids Free-flowing liquids and slurries COLIWASA, glass thief or pipet 


Solidified liquids Sludges Trier, scoops and shovels 


Sludges Sludges Trier, scoops and shovels 


Soils 
Sand or packed powders and 
granules Auger, scoops and shovels 


Absorbents Large-grained solids Large trier, scoops and shovels 


Wet absorbents Moist powders or granules Trier, scoops and shovels 


Process solids 
and salts 


Moist powders or granules Trier, scoops and shovels 


Dry powders or granules Thief, scoops and shovels 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-110
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Table B.3  Chemical Screening Sampling Equipment 


Waste form 


SW-846, Test Methods for Evaluating Solid Waste:  Physical/Chemical Test Methods, Section 
B.9., References 


Waste type Equipment* 


Sand or packed powders and 
granules Auger, scoops and shovels 


Large-grained solids Large trier, scoops and shovels 


Ion exchange 
resins 


Moist powders or granules Trier, scoops and shovels 


Dry powders or granules Thief, scoops and shovels 
Sand or packed powders and 
granules Auger, scoops and shovels 


COLIWASA = composite liquid waste sampler. 
* other ASTM-approved equipment could be used to collect samples. 


 1 
B.5 LABORATORY SELECTION AND QUALITY ASSURANCE/QUALITY CONTROL 2 


The selection of any laboratory will be based on the ability of the laboratory to demonstrate compliance to 3 
this section with experience and capability in the following major categories: 4 


• Comprehensive written QA/QC program 5 
• Technical analytical expertise 6 
• Effective information management systems. 7 


The QA and QC requirements outlined in this section are applicable to laboratory activities governed by 8 
this WAP. 9 


B.5.1 Evaluation of Laboratories 10 


All laboratories providing analytical support are required to have a current, laboratory approved QA plan.  11 
The laboratory QA plan will be submitted to the LLBG Trenches 31 & 34 operating organization, and to 12 
Ecology in accordance with TPA Action Plan Section 6.5, for review and acceptance before 13 
commencement of analytical work.  The QA plan will, at a minimum, address the following elements: 14 


• Sample custody and management practices (also refer to Section B.4.). 15 
• Sample preservation protocols. 16 
• Sample preparation and analytical method requirements.  17 
• Instrument maintenance and calibration requirements. 18 
• Internal QC measures, e.g., method blanks, spikes, duplicates. 19 
• Corrective action procedures. 20 


QA personnel and technical experts evaluate the laboratory through onsite observations and/or reviews of 21 
the following documentation: copies of the QA/QC documents; records of surveillances/inspections; 22 
audits; non-conformances, and corrective actions.  The LLBG Trenches 31 & 34 operating organization 23 
ensures independent organizations; QA personnel and technical experts are qualified to perform these 24 
evaluations. 25 


B.5.2 Quality Assurance/Quality Control Objectives 26 


The overriding goal of the analytical program is to support the accurate designation of waste and/or 27 
demonstrate compliance to LDR standards.  The certified laboratory QA/QC programs will be designed to 28 
meet the following objectives: 29 
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• Minimize errors.  Errors may be introduced during preparative, analytical, and/or reporting phases of 1 
work.  QC program elements include analyses of samples in accordance with procedures. 2 


• Provide information.  The designation of waste relies on a combination of Knowledge, historical data, 3 
and additional analytical data.  Laboratory QA/QC programs ensure accurate, precise, reliable, and 4 
reproducible data. 5 


Key QA program elements are designed to provide objective evidence that waste analysis methods meet 6 
the performance specifications.  QA activities and implementation responsibilities are as follows: 7 


• Activity based laboratory inspections.  Inspections will be performed by trained LLBG Trenches 8 
31 & 34 operating unit operating personnel.  Inspections verify that specific guidelines, 9 
specifications, and procedures for the activities are completed successfully. 10 


• Laboratory analyses.  Analyses will be performed by onsite or offsite laboratories on samples of 11 
waste using procedures identified in Table B.2. 12 


• Development of inspection checklists.  Checklists are required for laboratory inspections and are 13 
designed to ensure that the inspected activity is consistently addressed.  Checklists will be 14 
completed during the inspection to document results. 15 


• Instrument calibration and calibration verification.  These activities are performed by the 16 
laboratory and are required for ensuring data of known accuracy and precision.  Calibration data 17 
will be maintained and stored to ensure traceability to reported results.  18 


• Laboratory QA/QC inspection results and instrumental calibrations will be documented in 19 
accordance with Section B.8, Recordkeeping. 20 


B.5.3 Laboratory Quality Assurance/Quality Control 21 


All analytical work will be defined and controlled by a statement of work or work order.  These 22 
authorization documents will include QA/QC performance requirements.  Samples will be handled 23 
according to controlled laboratory procedures.  The accuracy, precision, and limitations of the analytical 24 
data are evaluated through QC performance parameters Section B.5.4. 25 


The LLBG Trenches 31 & 34 operating unit group operating organization will conduct review analyses to 26 
determine completeness of information and whether waste meets the acceptance criteria for treatment, 27 
storage, or disposal at one of the Hanford Facility TSD units or those of a chosen offsite TSD facility.  28 
Testing and analytical methods will depend on the type of analyses sought.  For parameters or methods 29 
not otherwise specified in Section B.3, the most current revisions of the following are acceptable sources 30 
of testing methods. 31 


• Analytical methods cited in WAC 173-303; 32 
• The most recently promulgated version of Test Method for Evaluating Solid Waste:  Physical/ 33 


Chemical Methods, SW-846, U.S. Environmental Protection Agency, EPA, Office of Solid 34 
Waste; 35 


• Other current U.S. EPA methods, as applicable to the matrix under evaluation; 36 
• Standard Methods for the Examination of Water and Wastewater, American Public Health 37 


Association (APHA), American Water Works Association, Water Environment Federation; 38 
• Annual Book of ASTM Standards, American Society for Testing and Materials; 39 
• AOAC Official Methods of Analysis, AOAC (Association of Official Analytical Chemists), 40 


International. 41 
• SW-846 methods modified to meet ALARA concerns may be performed subject to Ecology 42 


approval. 43 



http://apps.leg.wa.gov/wac/default.aspx?cite=173-303
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B.5.4 Data Assessment 1 


Data used for decision making need to be scientifically sound, of known quality, and thoroughly 2 
documented in accordance with Section B.8, Recordkeeping.  Data validation is not required; however, 3 
the LLBG Trenches 31 & 34 operating organization is responsible to ensure that data assessment or 4 
evaluation is completed.  Data will be assessed to determine compliance with quality standards 5 
established by this Permit and are as follows. 6 


Precision – The overall precision will be the agreement among the collected samples (duplicates) for the 7 
same parameters, at the same location, subjected to the same preparative and analytical techniques.  8 
Analytical precision will be the agreement among individual test portions taken from the same sample, for 9 
the same parameters, subjected to the same preparative and analytical techniques. 10 


Accuracy – Accuracy of the measurement system will be evaluated by using QA samples, including 11 
certified standards, in-house standards, and proficiency testing samples. 12 


Representativeness – Representativeness addresses the degree to which the data accurately and precisely 13 
represent a real characterization of the waste stream, parameter variation at a sampling point, sampling 14 
conditions, and the environmental conditions at the time of sampling.  The issue of representativeness is 15 
addressed for the following points: 16 


• Based on the generating process, the waste stream, and its volume, that an adequate number of 17 
sampling locations are selected; 18 


• The representativeness of selected media has been defined accurately; 19 
• The sampling and analytical methodologies as defined in Tables B.1, B.2, and B.3 ; 20 
• The environmental conditions at the time of sampling will be documented in accordance with 21 


Section B.8, Recordkeeping. 22 
Completeness – Completeness is the amount of usable data obtained from a measurement system 23 
compared to the total amount of data requested.  The degree of completeness required for decision 24 
making must be defined in the statement of work or work order.  25 


Comparability – Comparability is the confidence with which one data set can be compared to another.  26 
This is accomplished by application of statistical methods.  When comparability of data sets is a defined 27 
basis for decision making, the confidence level requirement must be specified in the statement of work or 28 
work order. 29 


B.6 SELECTING WASTE RE-EVALUATION FREQUENCIES 30 


The waste profile and supporting data and documentation will be re-evaluated at least annually, or more 31 
often, if the generator has informed the LLBG Trenches 31 & 34 of a change in the waste generation 32 
process, or if waste received at the LLBG Trenches 31 & 34 or the description on the shipping 33 
documentation does not match the waste profile.  If the generator has informed the LLBG Trenches 31 & 34 
34 of a change in the waste generation process, the waste re-enters the waste stream approval process 35 
described in Section B.2.1.1.  The LLBG Trenches 31 & 34 will evaluate verification data against the 36 
waste profile to identify any waste streams for which a change in the waste generation process is suspect.  37 
When a waste stream is suspect, that waste stream will re-enter the approval process described in 38 
Section B.2.1.1.  39 


When a waste profile is re-evaluated, the LLBG Trenches 31 & 34 operating organization may request the 40 
generator to do one or more of the following: 41 


• Verify accuracy of the current waste profile; 42 
• Supply a new waste profile; 43 
• Submit a sample for laboratory analytical chemical analysis to confirm that the waste is still 44 


within the profile parameters. 45 
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B.7 SPECIAL WASTE ANALYSIS PROCEDURAL REQUIREMENTS 1 


This section discusses special process requirements for receiving dangerous and/or mixed waste at the 2 
LLBG Trenches 31 & 34 and the associated container storage units. 3 


B.7.1 Processes for Receiving Hanford Generated Onsite Waste 4 


Processes for receiving Hanford generated onsite waste include the following: (1) physical screening and 5 
chemical screening frequencies for verification [minimum percentages of 5 percent for waste from onsite 6 
generators (note that chemical screening frequency depends on the physical screening frequency)], 7 
(2) shipping documentation from Hanford onsite generators must satisfy the requirements of Permit 8 
Condition II.N.2, and (3) LDR documentation requirements for dangerous or mixed waste.  The receipt of 9 
all Hanford generated onsite waste is performed as described in Section B.2. 10 


B.7.2 Processes for Ignitable, Reactive, and Incompatible Waste 11 


The LLBG Trenches 31 & 34 do not receive ignitable, reactive, or incompatible waste.  Following are the 12 
provisions for complying with the Federal and State Land Disposal Restrictions. 13 


B.7.2.1 Provisions for Compliance with Federal and State Land Disposal Restriction 14 
Requirements 15 


State-only and federal LDR requirements restrict the land disposal of certain types of waste subject to the 16 
Hazardous Waste Management Act of 1976.  Waste managed on the Hanford Facility falls within the 17 
purview of these LDRs per 40 CFR 268, incorporated by reference by, WAC 173-303-140.  Waste 18 
constituents that are subject to LDRs are identified in 40 CFR 268.40, incorporated by referenced by 19 
WAC 173-303-140.  Waste must meet certain treatment standards, as specified in 40 CFR 268, 20 
incorporated by reference by, WAC 173-303-140, if the waste is to be land disposed. 21 


Generators are required to determine the treatment standards applicable to the wastes they generate at the 22 
point of generation, [40 CFR 268.7(a)], and make an evaluation of whether or not these treatment 23 
requirements have been satisfied.  Each waste subject to concentration-based treatment standards will be 24 
analyzed for those LDR constituents contained in the listed and characteristic waste numbers identified by 25 
the generator, including any UHC identified by 40 CFR 268.2(i), if the Knowledge of the generator is not 26 
sufficient to make complete constituent determinations.  If the LDR waste does not meet the applicable 27 
treatment standards, the generator provides waste information with each shipment stating so, in 28 
accordance with WAC 173-303-380(1)(j),-(k),-(l),-(m),-(n), or -(o).  If the waste meets the LDR 29 
standards, the generator must send a certification that the waste meets the treatment standards. 30 


Mixed waste constituents that are subject to LDRs are identified in 40 CFR 268.40 by reference in 31 
WAC 173-303-140(2), the extremely hazardous waste disposal requirements for DOE facilities contained 32 
in RCW 70.105.050(2), and the state-only LDRs contained in WAC 173-303-140(4)(b)-(d).  The mixed 33 
waste must meet certain treatment standards, as specified in 40 CFR 268.40, RCW 70.105.050(2), and 34 
WAC 173-303-140(4)(b)-(d), if the waste is to be land disposed.  Any waste requiring LDR treatment 35 
must be treated prior to acceptance into LLBG Trench 31 and 34 for disposal. 36 


B.7.2.2 Waste Treatment 37 


Waste must be treated to meet LDR as specified in WAC 173-303-140, except as provided if Permittees 38 
are in compliance with the requirements and schedules of HFFACO Action Plan Appendix D, Milestone 39 
M-91 series, incorporated by reference herein, with respect to mixed transuranic waste that has been 40 
designated by the Secretary of Energy for disposal at the Waste Isolation Pilot Plant (WIPP) pursuant to 41 
the WIPP Land Withdrawal Act, Pub. L. 102-579, as amended.  Provided such compliance is maintained, 42 
such Secretary-designated mixed transuranic waste may be certified and shipped to WIPP in lieu of LDR 43 
treatment if, as of the time of shipment, such waste is exempt from LDR treatment standards when 44 
disposed of at WIPP.  45 



http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-140

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-140

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-140

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-380

http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&tpl=/ecfrbrowse/Title40/40cfr268_main_02.tpl

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-140

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-140

http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&tpl=/ecfrbrowse/Title40/40cfr268_main_02.tpl

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-140

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-140
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Waste managed at the LLBG Trenches 31 & 34 must already be treated to meet either concentration-1 
based treatment standards or technology-based standards prior to receipt.  The alternative treatment 2 
standards for hazardous debris as specified in 40 CFR 268.45 or for contaminated soil as specified in 3 
40 CFR 268.49 may also be used.  When dealing with multiple dangerous waste numbers, both standards 4 
may apply, requiring a treatment train for ultimate compliance to LDR.   5 


B.7.2.3 Sampling and Analytical Methods 6 


It is recognized that ALARA concerns may warrant modifications to the methods to ensure appropriate 7 
protection of personnel health and safety without impact to the method or sample integrity.  Waste 8 
analyzed using SW-846 methods modified to address ALARA protection concerns are considered 9 
acceptable provided the applicable data quality objectives specified in the modified SW-846 methods will 10 
be met. 11 


Samples of waste will be transferred to an onsite laboratory or shipped offsite to a laboratory for analysis.  12 
Samples will be collected in accordance with SW-846 and as described in Section B.4.  Sample storage is 13 
provided for waste containers while awaiting laboratory analysis results. 14 


B.7.3 Land Disposal Restriction Certification of Treatment 15 


When LDR treatment has been completed and required treatment has been verified (either through 16 
analytical results, for LDR treatment standards expressed as constituent concentrations, or documentation 17 
that the required treatment method has been applied successfully for treatment standards expressed as a 18 
method of treatment), certification of the LDR treatment is prepared by the LLBG Trenches 31 & 34 19 
operating unit group operating organization.  The certification statement will be prepared in accordance 20 
with 40 CFR 268.7(b, d, and e).  A copy of the certification will be placed in the LLBG Trenches 31 & 34 21 
operating record. 22 


When an LDR waste does not meet the applicable treatment standards set forth in 40 CFR 268.40 and 23 
WAC 173-303-140, or exceeds the application prohibition levels set forth in 40 CFR 268.32, this 24 
information is placed in the Trenches 31 & 34 operating record, in accordance with 25 
WAC 173-303-380(1). 26 


B.8 RECORDKEEPING 27 


Recordkeeping requirements applicable to this addendum are described as follows: 28 


a. Confirmation records described in Section B.2 will be maintained in accordance with 29 
Condition II.I.1 and Condition II.I.5.c of the Hanford Dangerous Waste Permit. 30 


b. Waste information documentation described in Section B.1 will be maintained in accordance with 31 
Condition II.I.1 and Condition II.I.5.c of the Hanford Dangerous Waste Permit. 32 


c. Waste sampling records and associated documentation described in Sections B.3 and B.4 will be 33 
maintained in accordance with Condition II.I.1 of the Hanford Dangerous Waste Permit. 34 


d. Laboratory records and associated documentation described in Section B.5 will be maintained in 35 
accordance with Condition II.I.1 of the Hanford Dangerous Waste Permit. 36 


e. Documentation regarding waste re-evaluation frequencies described in Section B.6 will be 37 
maintained in accordance with Condition II.I.1 and Condition II.I.5.c of the Hanford Dangerous 38 
Waste Permit. 39 


f. Special waste analysis requirement documentation described in Section B.7 will be maintained in 40 
accordance with Condition II.I.1.and Condition II.I.5.c of the Hanford Dangerous Waste Permit. 41 


 42 
 43 
 44 



http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-140

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-380
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http://www.cdc.gov/niosh/97-119.html
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C OPERATING UNIT GROUP 17 OPERATIONS  1 


Operating Group 17 consists of Low Level Burial Ground Trenches 31 & 34, and two associated 2 
container storage units.  The LLBG Trenches 31 & 34 were constructed in 1994 under interim status.  3 
USDOE subsequently informed Ecology on August 27, 1999, of the intent to begin waste disposal 4 
operations at Trenches 31 & 34 as of September 15, 1999. 5 


C.1 Operating Unit Group Description and General Provisions 6 


The Low Level Burial Ground (LLBG) Trenches 31 & 34 are located within 218-W-5 Burial Ground in 7 
the 200 West Area.  LLBG Trenches 31 & 34 provide storage and disposal for treated and LDR compliant 8 
mixed waste.  There are also two associated waste storage pads that provide storage of treated and LDR 9 
compliant containerized mixed waste prior to disposal.  Background and process description of all the 10 
dangerous waste management units in this operating unit group are provided below.  A more detailed 11 
discussion of waste types is provided in Addendum B, Waste Analysis Plan.  Table C.1 below provides a 12 
summary of Storage and Disposal design capacities for LLBG Trenches 31 & 34 and the associated 13 
storage units.  14 


Table C.1 Summary of Storage and Disposal Capacity for LLBG Trenches 31 & 
34 and Associated Container Storage Units 


UNIT STORAGE DISPOSAL  


Trench 31 N/A 21,408 m3 (28,000 yd3) per trench* 


Trench 34 N/A 21,408 m3 (28,000 yd3) per trench* 


Trench 31 Waste Storage 
Pad 


690 m3 (902 yd3)** N/A  


Trench 34 Waste Storage 
Pad  


690 m3 (902 yd3)** N/A 


*Based on trench floor dimensions of 76 m (250 ft) long by 31 m (100 ft) wide and a depth of 9 m (30 ft).  Also assumes a 4.9-m 
(16-ft) final cover thickness over the final volume of disposed waste. 


**Based on an area 45.7 m (150 ft) wide by 45.7 m (150 ft) long. 


C.1.1 LLBG Trenches 31 & 34 Description 15 


LLBG Trenches 31 & 34, each are large rectangular excavations in the southwest corner of the 218-W-5 16 
Burial Ground operated as units for disposal of dangerous and/or mixed waste.  The LLBG Trenches 31 17 
& 34 are constructed with polyethylene liners and leachate collection system, discussed in more detail in 18 
Section C.2.  19 


All mixed waste destined for disposal in LLBG Trenches 31 & 34 must meet land disposal restriction 20 
(LDR) requirements [40 CFR Part 268, incorporated by reference by WAC 173-303-140] or a site 21 
specific treatability variance approved by Ecology.  Mixed waste to be disposed in LLBG Trench 31 & 34 22 
may include bulk waste, long length contaminated equipment.  A diverse range of waste containers can be 23 
disposed at Trenches 31 & 34 and the associated container storage units including, but not limited to, 24 
containers/drums, waste boxes, and miscellaneous equipment. 25 


At the top of the trenches, LLBG Trenches 31 & 34 are approximately 137 m (450 ft) long by 91 m 26 
(300 ft) wide, and approximately 9 m (30 ft) in depth.  The trenches are rectangular with 3H:1V 27 
(horizontal: vertical) side slopes.  The trench floors are approximately 76 m (250 ft) long by 31 m (100 ft) 28 
wide.  29 



http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-140
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C.1.1.1 LLBG Trench 31 & 34 Process Design Capacities 1 


The process design capacity for disposal of mixed waste is approximately 21,408 m3 (28,000 yd3) per trench.  2 
The disposal volume is based on trench floor dimensions of 76 m (250 ft) long by 31 m (100 ft) wide and 3 
a depth of 9 m (30 ft). 4 


C.1.2 Description of Container Storage  5 


The Trench 31 Waste Storage Unit and the Trench 34 Waste Storage Unit are constructed with an asphalt 6 
base.  Each area has a total area of approximately 2,090 sq meters (22,500 sq ft) [45.7 meters (150 ft) 7 
wide by 45.7 meters (150 ft) long].  The corner of each pad near the ramp measuring approximately 30.4 8 
meters (100 ft) by 30.4 meters (100 ft) is constructed over the corner of the trench liner.  The storage 9 
design capacity for each of these storage areas is 690 m3 (902 yd3).  Dangerous and/or mixed waste 10 
stored in the Trench 31 Waste Storage Unit and the Trench 34 Waste Storage Unit will be containerized.  11 
The containerized waste mustmeet LDR requirements.  While the containerized waste is stored at one of 12 
the pads, the containers will meet the container management standards described in Section C.2.  13 


C.1.3 List of Wastes 14 


Dangerous and/or mixed waste disposed in the LLBG Trenches 31 & 34 consists of listed waste, 15 
characteristic waste, and state-only dangerous waste (Addendum A, Part A Permit).  Examples of waste 16 
disposed in the LLBG Trenches 31 & 34 include containerized or bulk waste such as contaminated soil, 17 
decommissioned pumps, pressure vessels, macro-encapsulated debris and macro-encapsulated long-length 18 
contaminated equipment, and mixed waste that has been treated to meet LDR requirements.  A database 19 
tracking system has been developed and shall be maintained that tracks mixed waste that has been 20 
disposed of within LLBG Trenches 31 & 34.  This database tracking system meets WAC 173-303-21 
380(1)(b). 22 


23 



http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-380

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-380
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 1 


Figure C.1   Low-Level Burial Grounds Trenches 31 & 34 in the 200 West Area. 2 


C.2 Process Information 3 


This section discusses the processes that shall be followed to store and dispose mixed waste in LLBG 4 
Trenches 31 & 34, and includes a discussion of the design and function of the following. 5 


• Containers 6 


5J DG 
I 


200West 
Area 


218-W-5 
Low-Level Burial 


Ground 
(Trenches 31 and 34) 


M0803·1.2 
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• Disposal trenches and liner system 1 
• Process design capacities 2 
• Leak detection system 3 
• Leachate collection and removal system. 4 
• Waste management process 5 


C.2.1 Containers  6 


All newly generated mixed waste accepted for disposal at LLBG Trenches 31 & 34 will be packaged in 7 
approved containers (U.S. Department of Transportation and/or U.S. Department of Energy), unless 8 
alternate packages are dictated by the size, shape, or form of waste [49 CFR 173] (e.g., metal boxes).  9 
Free liquids will not be accepted unless the requirements of WAC 173-303-140 (4) (b)(ii) are met.  Waste 10 
containers accepted for disposal at Trenches 31 & 34 must be at least 90 percent full. 11 


Free liquids are addressed further in Addendum B, Waste Analysis Plan. 12 


C.2.1.1 Description of Containers 13 


Containers vary in shape, size, and strength depending on the form and weight of the waste.  The most 14 
common containers are galvanized or aluminized 208-liter (55-gallon) containers.  Nominal 1.2-meter by 15 
1.2-meter by 2.4-meter (4 feet by 4 feet by 8 feet) steel boxes are used frequently.  Waste containers can 16 
be lined to further contain the mixed waste.  Liners consist of coatings to the interior of the containers, 17 
e.g., minimum 4 mil plastic liners or 90 mil polyethylene liners.  Selection of the liner is driven by the 18 
properties of the waste. 19 


Dangerous and/or mixed waste containers stored will be marked for major risk in accordance with WAC 20 
173-303-630(3) requirements.  Before receipt for storage or disposal at Operating Unit Group 17 21 
DWMUs, all containers will be closed by means of a neoprene gasket, steel lid, locking ring, locking ring 22 
bolt, and a lock nut torqued tight or by other available methods to meet requirements of WAC 173-303-23 
630 (5)(aThe container packaging and container handling for LLBG Trenches 31 & 34 are designed to 24 
maintain containment of the waste and limit human exposure to mixed waste.  On receipt, each container 25 
will be inspected by operations personnel (refer to Addendum B, Waste Analysis Plan). 26 


The condition of containers while in storage will meet the requirements of WAC 173-303-630(2). 27 


The identification of containers while in storage will comply with the requirements of WAC 173-303-28 
630(3). 29 


The compatibility of waste with the containers while in storage will comply with WAC 173-303-630(4). 30 


A container of waste in storage will not be opened, handled, or stored in a manner that may rupture the 31 
container or caused it to leak [WAC 173-303-630(5)(b)]. 32 


C.2.1.2 Containment Requirements for Storing Containers 33 


Dangerous and/or mixed waste stored in the Trench 31 Waste Storage Pad or the Trench 34 Waste 34 
Storage Pad will meet the requirements for containment systems are set forth in WAC 173-303-630(7).   35 


Subsection C.2.4.5 provides a discussion on secondary containment system design and construction for 36 
LLBG Trenches 31 & 34. 37 


The Trench 31 Waste Storage Pad and the Trench 34 Waste Storage Pad are constructed out of asphalt 38 
(See Section C.2.4.10).  While being stored over the asphalt area that is not over the trench liner, 39 
containers requiring secondary containment will be provided with a containment device meeting the 40 
requirements of WAC 173-303-630(7). 41 


Subsection C.2.4.2 provides a discussion on containment system capacity for LLBG Trenches 31 & 34. 42 


Section C.4 provides a discussion on control of run-on for LLBG Trenches 31 & 34.  43 



http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-140

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-630

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-630

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-630

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-630

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-630

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-630

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-630

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-630

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-630

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-630

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-630
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C.2.1.3 Removal of Liquids from Containment System  1 


Sections C.2.4.2 and C.2.4.5 provide a discussion on containment systems for LLBG Trenches 31 & 34. 2 


Liquids can collect in portable containment systems on the Trench 31 and Trench 34 Waste Storage Pads 3 
that are capable of collecting and holding spills and leaks in accordance with WAC 173-303-630(7).  If 4 
water from a known source (e.g., rainwater or snowmelt) accumulates in a portable containment sump the 5 
following will be performed: 6 


• Liquid will be inspected visually for signs of contamination (e.g., signs of oil sheen, 7 
discoloration, solids, or abnormal indications, etc.). 8 


• If no evidence is noted, the water can be removed from the system and discharged to the 9 
environment. 10 


• If visual indicators from inspection of liquid are present, perform field analysis of pH. 11 
• When the field analysis confirms pH is greater than or equal to 4.5 and less than or equal to 7.5 12 


the water can be removed from the system and discharged to the environment 13 


When pH results are outside of the acceptable range, the water accumulated in the portable containment 14 
sump will be removed and containerized and placed into storage (not in the trenches) pending treatment 15 
and disposal.  Containerized waste will be considered LLBG Trenches 31 & 34 Generated Waste and will 16 
be designated in accordance with WAC 173-303-070 through -100.   17 


Specific actions to be taken in response to a spill or discharge are detailed in Addendum J, Contingency 18 
Plan. 19 


C.2.2 Containers without Free Liquids  20 


Testing for free liquids will be performed in accordance with the waste analysis plan (Addendum B, 21 
Waste Analysis Plan) for dangerous and/or mixed waste accepted for disposal in LLBG Trenches 31 & 22 
34. 23 


C.2.3 Prevention of Reaction of Ignitable, Reactive, and Incompatible Waste in 24 
Containers 25 


Confirmation and verification processes to ensure that ignitable, reactive, and incompatible waste is not 26 
disposed in the LLBG Trenches 31 & 34 are described in the waste analysis plan (Addendum B, Waste 27 
Analysis Plan). 28 


C.2.4 LLBG Trenches 31 & 34 Liner System Process Description  29 


The liner system is designed to prevent migration of leachate out of the lined trenches during its active 30 
life.  The active life consists of the operational period and the closure period.  The liner system is 31 
designed to meet the dangerous waste landfill requirements in WAC 173-303-665 and technical guidance 32 
documents (e.g., EPA 1985).  In addition, the liner system incorporates the following general functional 33 
requirements: 34 


• Range of Operating Conditions--year-round operation, withstand construction and long-term 35 
stresses. 36 


• Degree of Reliability--function safely and effectively throughout operating and postclosure period 37 
with minimum maintenance. 38 


• Intended Life--operational phase plus 30 years postclosure monitoring phase. 39 
The trench liner systems for LLBG Trenches 31 & 34, comply with requirements for dangerous waste 40 
landfills.  Figure C.2 shows a typical design and includes the following components (from top to bottom). 41 


• Operations layer: nominal amount [0.9-m (3-ft) -thick] of native soil.  This layer provides a 42 
working surface for equipment, protects the liner from mechanical damage, and prevents freezing 43 
of the underlying low-permeability soil layer. 44 



http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-630

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-070

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-665
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• Primary leachate collection system that contains at least one of the following: 1 
1. A geotextile/geonet composite, with a minimum transmissivity value of 3 x 10-5 m3 (3 x 10-4 2 


ft2) per second  3 
2. A minimum 0.3-m (1-ft) -thick drainage gravel layer with a hydraulic conductivity of at least 4 


1 x 10-2 cm per second (sometimes including drainage pipes) 5 
3. A geonet, with a minimum transmissivity value of 3 x 10-5 m2 (3 x 10-4 ft2) per second. 6 


The primary leachate collection system collects and conveys leachate to the primary sump for removal 7 
and includes the following components. 8 


• Primary geomembrane liner: generally consisting of high-density polyethylene because of its 9 
excellent resistance to chemicals.  Minimum 60-mil thickness; can be textured (to improve 10 
stability against sliding) or smooth.  The geomembrane acts as a moisture barrier.  The primary 11 
leachate collection system includes perforated pipe that helps collect and guide water into the 12 
primary sump. 13 


• Primary admix liner: a minimum 0.46-m (1.5-ft) -thick layer of compacted soil/bentonite 14 
admixture with a permeability of 1 x 10-7 cm (4 x 10-8 in.) per second or less.  This layer acts as 15 
an additional primary moisture barrier directly under the primary geomembrane. 16 


• The secondary leachate collection system collects and conveys leachate to the secondary sump 17 
for removal and includes the following components.  Secondary leachate collection system: same 18 
as primary system, except that pipes are not needed because very high flow capacities are not 19 
required.  The purpose of this system is to collect any leachate that leaks through the primary 20 
liner system and convey the leachate to the secondary sump for removal.  The secondary leachate 21 
collection system also serves as the leak detection system. 22 


• Secondary geomembrane liner: same as primary geomembrane liner. 23 
• Secondary admix liner: a minimum 0.9-m (3-ft) -thick layer of compacted soil/bentonite 24 


admixture with a permeability of 1 x 10-7 cm (4 x 10-8 in.) per second or less.  This layer acts as 25 
an additional moisture barrier directly under the secondary geomembrane. 26 


In accordance with U.S. Environmental Protection Agency (EPA) guidance, all areas of the lined trench 27 
floor (except sump bottoms) are graded at a slope of at least 1 percent to facilitate drainage and avoid 28 
ponding on the liners.  In practice, floor slopes are designed with minimum slopes of 1.5 percent to 29 
accommodate slight variations associated with construction techniques.  Grading tolerances are 30 
established so that the actual slope is at least 1 percent at all locations. 31 


C.2.4.1 Operations Layer 32 


The purpose of the operations layer is to protect the underlying liner components from damage by 33 
equipment during lined trench construction and operation.  On the sideslopes, this layer also protects the 34 
admix layer from freezing and desiccation cracking. 35 


Previous research and experience has shown that desiccation cracks can occur under geomembrane liners 36 
when either the liner is not in close contact with the compacted admix or when the liner is subjected to 37 
wide temperature fluctuations (Corser and Cranston 1991).  The operations layer acts as a weight to keep 38 
the geomembrane in contact with the admix, thereby reducing the potential for water vapor to form in an 39 
underlying airspace.  The operations layer also acts as an insulating layer, together with the dead air space 40 
trapped in the geocomposite drainage layers. 41 


The operations-layer material typically consists of onsite granular soil that is reasonably well graded and 42 
conforms to one of the following Unified Soil Classification System designations, ASTM D2487:  GM, 43 
GC, SW, SM, SP, or SC.  Material has a maximum particle size limit of 10.2 centimeters (4 inches) or 44 
less, depending on the strength of the underlying layers. 45 
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C.2.4.2 Primary Leachate Collection System 1 


The LLBG Trenches 31 & 34 are each supported by aboveground less-than-90-day leachate collection 2 
tanks operated in accordance with the generator provisions of WAC 173-303-200.  The leachate 3 
collection tanks are aboveground, carbon steel tanks, internally coated with an amine-cured epoxy.  The 4 
leachate collection tanks are provided with secondary containment.  All feed piping is also provided with 5 
secondary containment.  The leachate collection tanks have a current design capacity of 37,850 L (10,000 6 
gal), per tank. 7 


The primary leachate collection system is located below the operations layer and provides a flow path for 8 
the leachate flowing into the primary sump.  Between the operations layer and the underlying drainage 9 
gravel, a geotextile layer functions as a filter separation barrier.  The geotextile prevents migration of fine 10 
soil and clogging of the drainage gravel.  The gravel is a minimum 0.3-meter (1 foot) thick layer of 11 
washed, rounded to subrounded stone, with a permeability of at least 1 x 10-2 centimeters (4 x 10-3 inches) 12 
per second, as required by RCRA regulations.  In addition, perforated high-density polyethylene drainage 13 
pipe is placed within the drainage gravel to accelerate leachate transport into the primary sump during 14 
high precipitation events.  The gravel layer is underlain by a geotextile/geonet drainage layer resting on 15 
the primary high-density polyethylene geomembrane.  The geonet provides additional drainage capacity 16 
for high-precipitation events and acts as a redundant drainage system.  Geocomposite is used on the 17 
sideslopes to avoid problems associated with placement of clean granular material on slopes, and thereby 18 
minimizing the potential for damaging the underlying liner system. 19 


The purpose of the leachate collection and removal system is to provide sufficient storage volume to 20 
collect and retain, in a timely manner, fluids falling on or moving through the waste.  The primary 21 
leachate collection and removal system provides the preferential path along which the leachate flows into 22 
the primary sump.  The secondary leachate collection and removal system (also called the leak detection 23 
system) is located between the primary and secondary geomembranes.  The secondary leachate collection 24 
and removal system provides the preferential path along which any fluids leaking through the primary 25 
liner system flow to the secondary sump. 26 


The collected leachate is pumped to a leachate collection tank, screened and/or sampled, and transferred 27 
to tanker trucks using methods and equipment developed to avoid accidental spills.  The tanker truck is 28 
parked on an epoxy coated tanker loadout pad designed to capture and contain any possible spill of 29 
leachate.  During loading operations, the leachate level in the leachate collection tank is monitored with 30 
level indicating equipment.  The tanker trucks subsequently transport the leachate to a TSD unit.   31 


LLBG Trenches 31 & 34 are operated in a way that ensures the bottom liner is maintained as dry as 32 
possible, and the head on the top liner is less than 30.5 cm (12 in.).  In extreme conditions (i.e., a 25-year 33 
storm event), the head on the top liner could exceed 30.5 cm (12 in.) for short durations.  However, even 34 
in extreme conditions, the head on the bottom liner will not exceed 30.5 cm (12 in.).  The operating 35 
methodology, described in the following paragraphs, ensures that liquids on the bottom liner are removed 36 
continuously before the liquids can accumulate. 37 


Both leachate collection systems can be operated either manually or automatically.  When operated 38 
automatically, liquid level sensors cycle the pumps on and off, in response to rising and falling leachate 39 
levels.  Collected leachate from the secondary leachate collection system can be either pumped back to 40 
the primary leachate collection system or to the leachate collection tank.  The leachate collection and 41 
removal system design complies with RCRA Subtitle C requirements and guidance. 42 


Each sump has a thick layer of gravel designed to provide high permeability and storage capacity.  43 
Leachate is removed from the sumps by a pump installed in either vertical or sideslope riser pipes.  44 
Pressure transducers and/or floats are used to monitor leachate level in the sumps and provide appropriate 45 
signals to the pump control system.  All pumps, transducers, and/or floats are removable for maintenance, 46 
and related activities. 47 
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The base of the primary leachate collection and removal system is defined by the primary geomembrane.  1 
On the floor of the lined trenches, the primary geomembrane is overlain by geonet, geocomposite, and/or 2 
granular drainage layers.  A granular drainage layer is used and pipes are located at regular intervals to 3 
increase flow capacity.  Geotextile layers at the top of the leachate collection and removal system prevent 4 
migration of fine soil particles into the gravel or geonet, thus prevent clogging.  On the sideslopes, a 5 
geocomposite layer is used over the geomembrane.  The geocomposite includes bonded geotextiles on 6 
both sides that increase the interface shear strength, and allow this material to be used on the sideslopes.  7 


The primary leachate collection and removal system is covered by the operations layer.  The layer is a 8 
minimum 0.9 m (3 ft) thick, and provides protection for the underlying liner and drainage materials.  9 
The operations layer covers both the trench floor and the sideslopes. 10 


The primary leachate collection and removal system is designed, operated, and maintained to control 11 
run-on during a 25-year storm [WAC 173-303-665(2)(c)] and run-off during a 25-year, 24-hour storm 12 
[WAC 173-303-665(2)(d)].  The primary leachate collection and removal system, will be emptied and or 13 
otherwise managed “expeditiously” after the storm event in accordance with WAC 173-303-665(2)(e).  14 
The liner system covers all soils underlying the lined trench and extends over the crest of the sideslopes 15 
into the anchor trenches.  In addition, the truck unloading areas at the top of the access ramps are lined 16 
with 90-mil high-density polyethylene geomembranes.  All surface water run-off from the truck 17 
unloading areas drains into the primary leachate collection systems. 18 


Should a greater than 25-year, 24-hour storm event occur, the primary leachate collection and removal 19 
system sump is designed to temporarily store leachate at a depth greater than 30.5 cm (12 in.), as opposed 20 
to the alternative of constructing an excessively large leachate collection tank. 21 


The primary leachate collection and removal system sump is equipped with two sump pumps.  One pump 22 
is a high capacity pump capable of rapid removal of large volumes of leachate and is suitable for the 23 
transfer of batch quantities of leachate and can handle the larger volumes of leachate anticipated from the 24 
25-year, 24-hour storm event.  The other pump is a low-capacity submersible pump located in the base of 25 
the primary sump.  The pumps are fabricated from stainless steel or other corrosion resistant material.  26 
Once the temporary or final cap is placed over the trench, the high-capacity pump would be shut down. 27 


C.2.4.3 Primary Geomembrane Liner 28 


The primary geomembrane liner acts both as an impermeable leachate barrier and as a flow surface, 29 
routing leachate to the primary sump.  High-density polyethylene is used because of its high resistance to 30 
chemical deterioration.  However, other materials are acceptable provided these materials can achieve or 31 
exceed the performance specifications established for high-density polyethylene.  Generally, textured 32 
(roughened) geomembrane is used to maximize shear strength along adjacent interfaces and to reduce the 33 
potential for sliding of the liner system. 34 


C.2.4.4 Primary Admix Liner 35 


A primary admix liner, consisting of a minimum 0.46-meter (1.5 feet) thick compacted soil/bentonite 36 
admixture, could be installed immediately beneath the primary high-density polyethylene liner on the 37 
floor of the lined trench only.  The purpose of this liner is to provide extra protection in the case of 38 
deterioration (such as stress cracking) of the primary geomembrane in those lined trenches that might be 39 
open for several years.  In lined trenches that are closed after only a few years, this layer might not be 40 
necessary.  The need for this layer is evaluated on a case-by-case basis during detailed design of the 41 
particular lined trench. 42 


When used, the admix liner typically consists of silty sand from local borrow sources mixed with a 43 
nominal 12-percent sodium bentonite, by dry weight.  The in-place permeability of the admix liner is 44 
1 x 10-7 centimeters (4 x 10-8 inches) per second or less, consistent with RCRA requirements for 45 
secondary soil liners.  The upper surface of the admix liner is trimmed to the design grades and tolerances 46 
as shown on the construction drawings.  To prepare a smooth uniform surface on which to place the 47 
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overlying geomembrane liner, the surface is rolled with a smooth steel-drum roller to remove all ridges 1 
and irregularities. 2 


C.2.4.5 Secondary Leachate Collection System 3 


The base of the secondary leachate collection and removal system is formed by the secondary 4 
geomembrane.  The secondary leachate collection and removal system is similar to the primary leachate 5 
collection and removal system except that pipes are not included.  The pipes are not needed because high 6 
flow capacity is not required for the low leachate volumes. 7 


The secondary leachate collection and removal system drains to the secondary sump, which is located 8 
immediately below the primary sump.  Because of the low volumes, the secondary leachate collection and 9 
removal system is equipped with only one low-capacity submersible pump.   10 


The secondary leachate collection system provides the flow path for the leachate flowing into the 11 
secondary sump.  The secondary leachate collection system has drainage gravel on the floor, with an 12 
additional geotextile/geonet layer and a geocomposite layer on the sideslopes.  These materials and their 13 
configuration are similar to the primary leachate collection system described above, except for the 14 
absence of a perforated drainage pipe system on the floor of the lined trench.  The secondary leachate 15 
collection system channels leachate that penetrates the primary liner system into the secondary sump.  16 


The secondary leachate collection system also serves as the leak detection system.  Leachate collected in 17 
the secondary sump is measured to determine the leakage rate through the primary liner. 18 


C.2.4.6 Secondary Geomembrane Liner 19 


The secondary high-density polyethylene liner, located underneath the secondary leachate collection 20 
system, is placed directly against the secondary compacted admix liner.  The secondary liner is similar to 21 
the primary geomembrane described in Section C.2.4.3 22 


C.2.4.7 Secondary Admix Liner 23 


The secondary admix liner has a minimum 0.9-meter (3 feet)-thick compacted soil/bentonite admixture 24 
located immediately beneath the secondary high-density polyethylene liner, as required by RCRA 25 
regulations.  The secondary admix liner typically consists of silty sand from local borrow sources mixed 26 
with a nominal 12 percent sodium bentonite, by dry weight.  The in-place permeability of the admix liner 27 
is 1 x 10-7 centimeters (4 x 10-8 inches) per second or less, consistent with RCRA requirements for 28 
secondary soil liners.  The upper surface of the admix liner is trimmed to the design grades and 29 
tolerances.  The surface is rolled with a smooth, steel-drum roller to remove all ridges and irregularities.  30 
The result is a smooth uniform surface on which to place the overlying geomembrane liner. 31 


C.2.4.8 Subgrade/Liner System Foundation 32 


The lined trenches in the LLBG Trenches 31 & 34 are founded in undisturbed native soils, generally 33 
ranging from silty sands to well-graded gravels.  The liner system foundation is discussed in further detail 34 
in Section C.2.3.4. 35 


C.2.4.9 Access Ramp 36 


Each lined trench has an access ramp.  The access ramp also includes the liner system components 37 
previously described.  However, some of the components are thickened and a top-course layer is installed 38 
to support traffic.  These enhancements prevent damage to the liner system from vehicle traffic into the 39 
lined trench.  Access ramp design can vary depending on the location of a trench and the type and 40 
frequency of traffic into the trench. 41 


C.2.4.10 Truck Unloading Area Liner System 42 


A truck unloading area is located at the top of the access ramp to provide an area for transfer of 43 
containerized waste from over-the-road trucks to forklifts or other vehicles/equipment that place the waste 44 
in the lined trench.  The truck unloading area is lined with a high-density polyethylene geomembrane.  45 







  WA7890008967, Part III, Operating Unit Group 17 
  Low-Level Burial Grounds Trenches 31 & 34 


Part III, Operating Unit Group 17-C.10 


Typically, a geotextile cushion and top-course aggregate is placed over the geomembrane.  The 1 
high-density polyethylene drainage pipe can be included at the base of the aggregate to enhance drainage.  2 
The truck unloading area is paved with asphalt to facilitate cleanup of any accidental spills.  Both the 3 
asphalt surface and the underlying drainage system of the unloading area direct all surface run-off into the 4 
primary leachate collection system of the lined trench. 5 


C.3 Liner System Engineering Analysis and Environmental Assessment  6 


This section provide information and descriptions of engineering analyses, environmental assessments, 7 
liner system foundation, various loads on liner system, seismic conditions, and laboratory testing data. 8 


C.3.1 Liner System Location Relative to High Water Table  9 


The groundwater level (seasonal high water table) is located 61.0 to 91.4 meters (200 to 300 feet) below 10 
the ground surface in the LLBG Trenches 31 & 34.  It is anticipated that the deepest point of the liner 11 
system will be no greater than 21.3 meters (70 feet) below ground surface.  Consequently, the liner 12 
systems are at least 39.7 meters (130 feet) above groundwater.  The liner systems are not affected by the 13 
water table because of this large elevation difference. 14 


C.3.2 Loads on Liner System  15 


The liner system experiences several types of stresses during construction, operation, and postclosure 16 
periods.  These stresses are analyzed during the detailed design of each lined trench.  The following 17 
sections discuss the types of stresses and potential analytical methods. 18 


C.3.2.1 Stresses from Installation or Construction Operations 19 


The sideslope geosynthetic liner components experience some stress during installation and before 20 
placing waste in the lined trench.  A high-density polyethylene liner is temperature sensitive, expanding 21 
and contracting as liner temperatures increase and decrease.  Thermally induced stresses can develop in 22 
the liner if deployment and anchoring occur just before a significant decrease in the liner temperature.  23 
The maximum potential liner thermal stress typically occurs during construction before placement of the 24 
operations layer.  The high-density polyethylene liner is sufficiently thick so that this stress remains well 25 
below the yield strain and stress. 26 


The drainage gravel has the potential to produce localized stress on the geomembrane liner during gravel 27 
placement with construction equipment.  A geotextile cushion (and possibly a geonet) is placed at the 28 
base of the drainage gravel to the underlying geomembrane.  A puncture analysis is performed to select a 29 
sufficiently thick geotextile.  This analysis incorporates expected construction vehicle ground pressures 30 
and assumed drainage gravel gradation listed in the construction specifications.  A safety factor of three is 31 
used when evaluating puncture stress. 32 


Tension induced by liner-component load transfer is not anticipated to occur, because the liner interface 33 
coefficients of friction are higher than the sideslope angles.  The liner component interface strengths are 34 
determined by laboratory direct shear tests.  Both static and dynamic stability analyses are performed, 35 
using standard methods, design accelerations, and factors of safety. 36 


Stresses on the geomembrane in the anchor trench also are evaluated during detailed design.  Wind uplift 37 
and thermal expansion and contraction can cause stress in the geomembrane during construction.  38 
However, these stresses are not a problem, because these stresses are relatively low as compared to the 39 
tensile strength of the liner.  The stresses are not present after construction, because of the weight and 40 
insulating properties of the operations layer.   41 


C.3.2.2 Stresses Resulting From Operating Equipment 42 


Loads on the liner system due to operating equipment are expected to be less severe than those generated 43 
by construction equipment for two reasons.  One, operations equipment typically is lighter than 44 
construction equipment, and two, the 0.9-meter (3 feet) thick operations layer dissipates stresses produced 45 
by the operating equipment. 46 
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The lined trenches are filled in a way that maintains adequate factors of safety against sliding.  Stability 1 
analyses are performed during detailed design, once the lined trench geometry and liner system properties 2 
have been determined.  The analyses establish operational parameters such as waste lift thickness and 3 
temporary operating slope angles. 4 


Stability of the liner system components under the access ramp is analyzed separately.  The analysis 5 
considers both static and dynamic (moving vehicle) conditions. 6 


C.3.2.3 Stresses from Maximum Quantity of Waste, Cover, and Proposed Postclosure 7 
Land Use 8 


When the lined trench is full and the cover system is in place, the liner system experiences a static load 9 
from the overlying waste, backfill, and cover materials.  No significant increase in stresses on the liner 10 
system is anticipated from postclosure land use.  The maximum design load of material overlying the 11 
liner system includes an allowance for the cover system (Addendum H: Closure).  Analyses include 12 
puncture resistance of the geomembranes and decrease in transmissivity of geocomposite drainage layers.  13 
Materials are specified based on the ability of the materials to perform adequately under postclosure 14 
loading conditions. 15 


Dynamic stresses on the liner system result primarily from ground accelerations during seismic events.  16 
Both static and dynamic analyses are performed on the subgrade and liner components based on the 17 
finished configuration of the empty trench.  Under postclosure conditions, the waste, backfill, and cover 18 
materials will tend to buttress the liner system, resulting in greater stability relative to the operational 19 
phase. 20 


C.3.2.4 Stresses Resulting From Settlement, Subsidence, or Uplift 21 


The subgrade settlement produced by waste loading is essentially elastic because of the coarse-grained, 22 
noncohesive, and drained nature of the soil.  The subgrade rebounds during the excavation phase of 23 
construction and settles as the trench is filled.  The compacted admix liner consolidates under waste loads.  24 
The total settlement is a combination of the subgrade elastic and the admix consolidation settlements.  25 
These settlements are analyzed with standard methods during detailed design of each lined trench.  In 26 
general, differential settlements are expected to occur primarily across the lined trench sideslopes as the 27 
thickness of waste decreases from maximum to zero.  Because geosynthetic liner components are highly 28 
elastic, the anticipated strains are not likely to produce any appreciable stresses in the liner system. 29 


The potential for subsidence-induced stress is believed to be negligible based on the following 30 
information. 31 


• The soils underlying the LLBG Trench 31 & 34 tend to be coarse-grained sands and gravels that 32 
are not subject to piping effects that can transport soil resulting in subsidence. 33 


• The groundwater level is deep, at least 39.7 meters (130 feet) below the base of the deepest lined 34 
trenches, and does not affect bearing soils. 35 


• No mining or tunneling has been noted.  If the groundwater level was lowered substantially and 36 
consolidation occurred in the aquifer, local site-specific subsidence would be negligible because 37 
of the depth of the groundwater below the lined trenches. 38 


• The native soils are well graded and relatively dense. 39 
The potential for stresses resulting from uplift on the liner system also is expected to be negligible.  40 
The seasonal groundwater level is very deep, and higher-elevation perched groundwater is unlikely to 41 
develop because of the absence of aquitards in the coarse-grained Hanford formation underlying the 42 
LLBG Trenches 31 & 34.  The coarse-grained nature of the Hanford formation also promotes rapid, 43 
primarily vertical, infiltration, which means it is unlikely that infiltration from outside the lined trench 44 
boundary will be transported laterally underneath the trench liner.  Gas pressures are similarly unlikely to 45 
develop because of the absence of any noted subsurface gas generation (from organic material 46 
decomposition) and the coarse-grained, highly permeable sands and gravels underlying the landfill. 47 
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C.3.2.5 Internal and External Pressure Gradients 1 


Pressure gradients across the liner caused by liquids or gases are expected to be negligible.  Internal 2 
pressures due to liquids are controlled by the leachate collection and removal systems.  Because leachate 3 
is removed from the sump in a timely manner, there is minimal liquid head on the liner [less than 4 
30.5 centimeters (12 inches) in accordance with WAC 173-303-665(2)(h)].  Any gas that is generated 5 
internally before closure is vented either through the waste or the leachate collection system.  The closure 6 
cover design will consider gas venting. 7 


External pressures on the liner system are expected to be minimal.  Gas pressures are negligible because 8 
the subgrade soil contains no gas-producing materials and is highly permeable, readily venting any 9 
potential gas to the atmosphere.  External pressure from liquids is not anticipated because of the deep 10 
groundwater table and the highly permeable foundation soils. 11 


C.3.3 Liner System Exposure Prevention  12 


No geosynthetic or admix components of the liner system are exposed to the atmosphere.  The minimum 13 
0.9-meter (3 feet) thick operations layer covers the entire lined trench surface.  This layer serves both as a 14 
physical protective barrier and as thermal insulation, protecting the admix layer from desiccation and frost 15 
damage. 16 


The operations layer will be inspected weekly for erosion.  Excessive erosion, such as gullying, will be 17 
repaired by replacing the eroded soil.  Dust suppression agents could be used to prevent excessive wind 18 
erosion.  The dust suppression agents bind the surface of the operations layer and minimize wind 19 
entrainment of soil. 20 


C.3.4 Liner System Foundation and Its Engineering Analysis 21 


Surficial deposits within the LLBG Trenches 31 & 34 generally consist either of recent eolian sands or 22 
the coarse-grained glaciofluvial flood sequence of the Hanford formation, which has an interstratified 23 
deposit of coarse sand, gravelly sand, and/or sandy gravel.  Where eolian sands are present, these sands 24 
are underlain by the Hanford formation.  Subsequent units underlying the Hanford formation are the 25 
early-Palouse soil, the Plio-Pleistocene unit, the middle Ringold unit, and the Elephant Mountain Member 26 
of the Columbia River Basalt Group. 27 


The two geologic units pertinent to the lined LLBG Trenches 31 & 34 are summarized as follows. 28 


• Recent eolian sand:  The sand is light olive gray in color and has a density that is loose at the 29 
surface but becomes compact with depth.  The sand has a fine to medium grain size and includes 30 
little to some nonplastic silt-sized fines.  The deposit is homogeneous except for a distinguishable 31 
layer of volcanic ash in some locations. 32 


• Glaciofluvial flood deposit:  This deposit has well graded mixtures of sands and gravels with 33 
trace to little nonplastic silt-sized particles.  The density of the deposit ranges from compact to 34 
very dense.  The gravel content can vary with depth, and the deposit predominantly can become 35 
gravel.  This coarse-grained deposit is part of the Cold Creek Bar, which was formed during the 36 
Pleistocene Epoch by glacial outburst flooding.   37 


The subgrade settlement produced by waste loading is essentially elastic because of the coarse-grained, 38 
noncohesive, and drained nature of the soil.  The subgrade rebounds during the excavation phase of 39 
construction and settles as the trench is filled.  An elastic settlement analysis using standard methods is 40 
performed to determine the magnitude of the total and differential settlement. 41 


The bearing capacity of the subgrade soil needs to support structures such as leachate collection tanks.  42 
The construction specifications typically require that the upper portion of the subgrade soil and all 43 
structural fill be moisture conditioned and compacted to at least 95 percent of the maximum modified 44 
Proctor dry density (ASTM D1557).  Maximum allowable bearing capacities for foundations are 45 
established using standard geotechnical methods.  Bearing capacities for the types of soils expected in the 46 
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LLBG Trenches 31 & 34 are typically greater than the maximum expected loads from the support 1 
structures. 2 


The lined trenches are constructed in eolian sand and the underlying coarse-grained Hanford formation.  3 
In granular, cohesionless, and drained soils such as these, the stability of the slope is related primarily to 4 
the maximum slope angle.  Therefore, an infinite slope or other suitable analysis method is used to 5 
determine both static and dynamic sideslope stability.  A more detailed discussion on lined trench slope 6 
stability is provided in Appendix 4B (Application).   7 


Because the seasonal high-water level is at least 39 meters (128 feet) below the base of the deepest lined 8 
trench, no external hydrostatic pressure is expected from this source.  Because of the coarse-grained 9 
nature of the foundation soils, any infiltration of surface water around the perimeter of the lined trench is 10 
expected to travel primarily downward.  Therefore, infiltration should not cause substantial pressure on 11 
the exterior of the liner system.  Internal hydrostatic pressure from leachate is negligible because the 12 
leachate is removed from the lined trench to limit head on the liner. 13 


Gas pressure exerted externally on the liner system is expected to be negligible, because no 14 
gas-generating material (i.e., organic material) is expected in the foundation soils.  If any gas were 15 
generated below the liner system, little pressure buildup would occur because of the unsaturated 16 
coarse-grained nature of the foundation soils, which would vent the gas to the atmosphere.  Internal gas 17 
pressure buildup is not anticipated, because the leachate collection system is vented to the atmosphere and 18 
dissipates any gas. 19 


Potential hazards from seismic events include faulting, slope failure, and liquefaction.  Disruption of the 20 
lined trench by faulting is not considered a significant risk because (1) no major faults have been 21 
identified in the LLBG Trenches 31 & 34 (DOE/RW-0164) and (2) only one central fault at Gable 22 
Mountain on the Hanford Site shows evidence of movement within the last 13,000 years 23 
(WHC-SD-ER-TI-0003).  The potential for slope failure is considered low, because granular materials 24 
typically have high strengths relative to the maximum sideslope angles expected for the lined trenches.  25 
Liquefaction occurs in loose, poorly graded granular materials that are subjected to shaking from seismic 26 
events.  Saturated soils are most susceptible because of high dynamic pore pressures that temporarily 27 
lower the effective stress.  During this process, the soil particles are rearranged into a more dense 28 
configuration, with a resulting decrease in volume.  The foundation materials at the LLBG Trenches 31 & 29 
34 are not considered susceptible to liquefaction because the materials are well graded, unsaturated, and 30 
relatively dense. 31 


Subsidence of undisturbed foundation materials is generally the result of dissolution, fluid extraction 32 
(water or petroleum), or mining.  The potential for subsidence is negligible based on the following. 33 


• Soils underlying the LLBG Trenches 31 & 34 are coarse-grained sands and gravels, which are not 34 
subject to piping that can cause transport of soil and resulting subsidence. 35 


• The groundwater level is deep, at least 39.7 meters (130 feet) below the base of the lined 36 
trenches, and does not affect bearing soils. 37 


• Soil and rock types below the LLBG Trenches 31 & 34 are not soluble. 38 
• No mining or tunneling has been noted.  If the groundwater level was lowered substantially and 39 


consolidation occurred in the aquifer, local site-specific subsidence would be negligible because 40 
of the depth of the groundwater table below the lined trenches. 41 


• Soils are well graded and relatively dense. 42 
Extensive borings in and around the LLBG Trenches 31 & 34 have not identified any soluble materials in 43 
the foundation soils or underlying sediments.  Consequently, the potential for any sinkhole development 44 
is negligible. 45 
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C.3.5 Liner Strength and Compatibility Data  1 


The synthetic liners act as an imperrmeable barrier for leachate migration.  The synthetic liners consist of 2 
high-density polyethylene material, which makes the liners resistant to chemical deterioration.  During 3 
detailed design of a lined trench, the composition of the expected leachate is estimated.  Expected 4 
leachate composition is based on known waste composition, process information, leachate from operating 5 
lined trenches, and similar sources of data.  Leachate constituents are compared to manufacturers' 6 
chemical compatibility data for synthetic liner components.  In addition, the results of previous chemical 7 
compatibility testing and studies are evaluated against leachate composition.  Information gained from 8 
this evaluation is used to select a liner that will be compatible with the expected leachate. 9 


During landfill operation, the compatibility of waste receipts with the liner will be ensured by the waste 10 
analysis plan (Addendum B, Waste Analysis Plan).  The compatibility of the waste constituents with the 11 
liner material will be established by laboratory testing.  Such tests follow the procedures of EPA 12 
Method 9090A or other appropriate methods.  Test results are evaluated using statistical methods and 13 
industry-accepted criteria for liner/leachate compatibility.   14 


A waste constituent not listed in the waste acceptance criteria can be accepted into the LLBG Trenches 31 15 
& 34, provided the 9090A test results or other analytical data provided, demonstrates the waste 16 
constituent is compatible with the liner.  The liner system experiences loads from several sources.  During 17 
the detailed design process for each lined trench, the strength of liner system materials is evaluated 18 
against these loads.  If an analysis shows an inadequate factor of safety, a stronger material is specified or 19 
the design is modified Seams in geomembranes are a critical area of concern.  However, with correct 20 
installation methods the seams are stronger than the surrounding material.  Detailed installation 21 
requirements are included in the construction specifications to ensure that the most appropriate methods 22 
are used.  In addition, procedures are established to demonstrate adequate seam strength is achieved 23 
during installation. 24 


Seaming requirements for the geotextiles, geonet, and geocomposite drainage materials are not as critical.  25 
These materials are overlapped sufficiently to provide complete areal coverage, and relatively light seams 26 
are used to hold the panels in position during construction.  After the lining system has been completed, 27 
seam strength requirements for these materials are negligible. 28 


C.3.6 Soil Liners and Strength 29 


The LLBG mixed waste lined trenches are lined with a minimum 0.9-meter (3 feet) thick layer of 30 
compacted soil/bentonite mixture (admix) under the secondary flexible membrane liner.  This layer has an 31 
in-place permeability of less than 1 x 10-7 centimeters (4 x 10-8 inches) per second.  The soil component 32 
of the admix is silty fine eolian sand or similar material from areas near the LLBG Trenches 31 & 34.  33 
Approximately 12 percent bentonite by dry weight added to the fine soil to achieve sufficiently low 34 
permeability; however, the percent might vary depending upon design.   35 


Laboratory testing is performed on soil liner materials to provide input parameters for engineering 36 
analyses and for preparing material and construction specifications.  The following tests are performed: 37 


• Particle size distribution (ASTM D422) 38 
• Atterberg limits (ASTM D4318) 39 
• Permeability (ASTM D5084) 40 
• Moisture-density relationships (ASTM D698 or D1557) 41 
• Strength (ASTM D4767) 42 
• Consolidation (ASTM D2435). 43 


Other types of tests might be performed if determined necessary for design or specification purposes. 44 


Before constructing the lined trench, a full-scale test fill of the admix material was constructed.  The 45 
primary purpose of the test fill was is to verify that the specified soil density, moisture content, and 46 
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permeability values can be consistently achieved using proposed compaction equipment and procedures.  1 
In-place density is measured using both the nuclear gauge (ASTM D2922) and rubber balloon 2 
(ASTM D2167) or sand cone (ASTM D1556) methods.  In-place permeability is determined from a 3 
sealed double-ring infiltrometer test (ASTM D5093), which measures infiltration over a 27.6 square 4 
meter area.  Admix permeability is estimated from thin-wall tube samples (ASTM D1587) obtained from 5 
the test fill and tested in the laboratory (ASTM D5084).  Details of the test fill are developed during 6 
detailed design.  During construction, field density (e.g., ASTM D2922, D2/67, and/or D1556) and 7 
moisture content (ASTM D2216) periodically are measured.  Thin-wall tube samples (ASTM D1587) are 8 
taken at regular intervals and tested for permeability (ASTM D5084).  Additional details of field testing 9 
during construction are developed during the design process. 10 


Dispersion and piping in the admix are not considered likely, because the permeability, and thus the flow 11 
velocity, is very low, making it difficult to move the soil particles or otherwise disrupt the soil fabric.  12 
In addition, the admix is well graded, so the component particles tend to hold each other in place.  13 
Therefore, testing for these characteristics is not necessary. 14 


Expected leachate composition is determined as part of detailed trench design.  The results of previous 15 
chemical compatibility testing and studies are evaluated against leachate composition to determine the 16 
effect of leachate on soil liner composition or permeability.  If potential problems are indicated, the need 17 
for leachate specific compatibility tests is evaluated.  The tests follow the procedures of (ASTM D5084) 18 
(flexible wall parameter) and California State guidelines (CSWRCB 1984), and consider the effects of 19 
radiation on the soil liner materials.  If necessary, the composition of the soil liner admix is modified until 20 
satisfactory performance is achieved. 21 


Calculations have been performed to evaluate the effectiveness of the soil liner as a barrier to leachate.  22 
The following assumptions were used in the analysis. 23 


• The soil liner is 0.9-meter (3 feet) thick and has a permeability of 1 x 10-7 centimeters (4 x 10-8 24 
inches) per second. 25 


• The average annual precipitation entering the lined trench is the difference between the total 26 
precipitation and the moisture lost by evapotranspiration.  These values were derived from HELP 27 
modeling (WHC-MR-0376; EPA 1989) and are considered conservative because no run-off is 28 
allowed and no vegetation is assumed (i.e., bare ground conditions).  On this basis, the net 29 
infiltration to the lined trench is 4.11 centimeters (1.6 inches) per year. 30 


• The net infiltration acts immediately on the soil liner.  This is a very conservative assumption, as 31 
travel time through and storage within the cover soil and waste are ignored. 32 


• There is no flexible membrane liner (this is a very conservative assumption). 33 
• The primary and secondary leachate collection and removal systems stop functioning after the 34 


lined trenches have been filled (this is also a very conservative assumption). 35 
• The lined trench is exposed to infiltration for 10 years before a cover is constructed. 36 
• Darcian flow occurs within the soil liner.  Diffusion and adsorption mechanisms are not 37 


considered. 38 
The analysis shows that leachate penetrates about 7.62 centimeters (3 inches) into the soil liner over the 39 
10-year period.  This is less than 10 percent of the total thickness of the secondary liner and suggests that 40 
the liner has a significant margin of excess performance, particularly given the conservative assumptions, 41 
noted previously.   42 


Significant stresses in the soil liner that must be considered are (1) internal stresses from the weight of the 43 
liner system, (2) stresses on the interface with the overlying materials, and (3) stresses during 44 
construction. 45 


Internal stresses are present on the sideslopes from the weight of the operations layer and soil liner itself.  46 
Using material properties determined from laboratory testing, the stability of the soil liner is evaluated 47 
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under both static and dynamic loading conditions.  Standard methods of slope stability analysis are used.  1 
Interface strength is evaluated using laboratory test data and slope stability methods. 2 


The primary concern during construction is bearing failure caused by the weight of overlying soil 3 
components of the liner system (e.g., drainage gravel on the floor) and the construction equipment used to 4 
spread these materials.  Strength parameters developed from laboratory testing and standard analytical 5 
methods are used to determine bearing capacity. 6 


If any of these analyses indicate unacceptable performance, the soil liner or geosynthetic design is 7 
changed to increase factors of safety to acceptable levels. 8 


An engineering report is prepared for each lined trench as part of the definitive design document package.  9 
The report describes the design of the liner system and includes supporting calculations.  The engineering 10 
report is prepared and signed by a professional civil engineer registered in Washington State.   11 


C.3.7 Grading and Drainage  12 


In accordance with EPA guidance, all areas of the lined trench floor (except possibly sump bottoms) are 13 
graded at a slope of at least 1 percent to facilitate drainage and avoid ponding on the liners.  In practice, 14 
floor slopes are designed with minimum slopes of 1.5 percent to accommodate slight variations associated 15 
with construction techniques.  Grading tolerances are established so that the actual slope is at least 1 16 
percent at all locations. 17 


C.3.8 Maximum Leachate Head  18 


The maximum head on the primary liner is less than 30.5 centimeters 12 inches), except for rare storm 19 
events as discussed in Section C.2.4.2.  The sump is sized and designed to provide adequate surge storage 20 
to prevent leachate build up on the primary liner. 21 


C.3.9 System Compatibility  22 


The primary and secondary leachate collection and removal systems are composed of inert geologic 23 
materials (sand and gravel), high-density polyethylene, and other geosynthetic materials such as 24 
polypropylene.  As described in Section C.3.6, the geosynthetics will be evaluated for compatibility with 25 
the expected leachate.  To ensure that the geosynthetics used in the lined trenches are chemically similar 26 
to those evaluated, manufacturers are required to submit quality control certificates and other 27 
manufacturing information and conformance tests performed on all materials.   28 


Before a waste constituent is allowed in the lined trench, the waste constituent is evaluated for 29 
compatibility with the liner (e.g., identified in 9090A test results, testing, etc.).  Other materials could 30 
contact the leachate, for example: 31 


• Stainless steel, used for piping and wetted parts of pumps. 32 
• Rubber coatings for pump impellers and cases. 33 
• Polyvinyl chloride and other plastics in miscellaneous uses. 34 
• Epoxy or other materials used as tank coatings. 35 


Compatibility of these materials with the expected leachate is considered in the trench liner system 36 
design.  Compatibility of these materials is of lesser concern, because items that are comprised of these 37 
materials are entirely located within the containment area.  Failure of these items would not result in a 38 
dangerous waste release, and the materials would be replaced or repaired. 39 


C.3.10 System Strength  40 


Stability of drainage layer, strength of piping, and prevention of clogging are discussed in the following 41 
sections. 42 
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C.3.10.1 Stability of Drainage Layers  1 


As described in Sections C.3.4 and C.3.6, the stability of the liners and leachate collection and removal 2 
system on the sideslopes is evaluated as part of detailed design.  To provide sufficiently high shear 3 
strengths at the interfaces between geosynthetic components, textured geomembranes and thermally 4 
bonded geocomposites can be used. 5 


Bearing capacity of the drainage and sump gravels is expected to be adequate, based on typical strength 6 
values for granular materials.  Standard bearing capacity analyses are performed during detailed design to 7 
verify this assumption. 8 


The transmissivity of the drainage layers under the combined load of the waste and cover was addressed 9 
in the design and is adequate to support leachate removal. 10 


C.3.10.2 Strength of Piping  11 


The drain pipes in the primary drainage and sump gravel and sideslope riser pipes are high-density 12 
polyethylene pipe, or equal.  During detailed design, the required wall thickness of the pipe is determined 13 
according to the manufacturer's recommendations and standard analytical methods used by the piping 14 
industry.  In these analyses, the ultimate load (derived from the estimated weight of the waste cover) is 15 
used, the allowable deflections are limited to 5 percent, and conservative values for soil modulus and 16 
lateral confinement are assumed.  The calculations evaluating the pipe loads, required thickness, and 17 
strengths are presented in the definitive design report for each lined trench. 18 


C.3.11 Prevention of Clogging  19 


The geotextiles that separate the drainage layers from adjacent soil layers are selected based on the ability 20 
of the geotextiles to retain the soil and prevent the soil from entering the leachate collection and removal 21 
system.  Standard methods are used to determine the allowable range of opening sizes in the textiles.  In 22 
addition, the amount of fine material in the drainage and sump gravels is limited by specification to less 23 
than a few percent, and is not expected to cause clogging problems.  Because the waste disposed in the 24 
lined trench is required to satisfy LDR [40 CFR 268], the amount of organic material is minimal, and 25 
consequently biologic clogging is not a problem. 26 


C.3.12 Liner Repairs During Operations  27 


Because of the 0.9-meter (3 feet) thick operations layer, damage to the liner system is not expected.  If 28 
damage does occur, the operations layer will be removed laterally as far as required.  Underlying 29 
geosynthetic and gravel layers will be removed until an undamaged layer is encountered.  The damaged 30 
layers will be repaired and replaced from the lowest layer upwards using similar procedures to those 31 
employed during construction.  Most repairs to the geomembranes will be performed using a patch, which 32 
will be placed, welded, and tested by construction quality assurance personnel.   33 


C.4 Run-On and Run-Off Control Systems  34 


Because of the sandy soils, small drainage area, and arid climate at the LLBG, storm water run-on and 35 
run-off are not expected to require major engineered structures.  Interceptor and drainage ditches are 36 
adequate for run-on and run-off control.  The 25-year, 24-hour precipitation event is the design storm 37 
used to size the lined trench systems.  Beyond this, surface water evaluation is highly site-specific, and 38 
appropriate analyses are performed as part of detailed design for each lined trench. 39 


C.4.1 Run-On Control System  40 


Run-on is controlled by berms around the perimeter of the lined trench.  Any overland flow approaching 41 
the trench is intercepted by the berms and conveyed to suitable discharge points.  All the berms are 42 
designed to handle the peak 25-year flow from the potential drainage area.   43 


The drainage for LLBG Trenches 31 & 34 are designed and constructed such that the paved truck 44 
unloading area drains into the trenches and all other areas beyond the crest of the trenches drain outward, 45 
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away from the trenches.  The pavement in the truck staging area drains away from the trenches.  Between 1 
the trench crest and the perimeter road, the area was graded to provide drainage toward the perimeter 2 
road.  The perimeter road is sloped outward, at a grade of approximately 1 percent, to provide drainage 3 
away from the trenches.  On the outside of the perimeter road, on the north and west sides of the trenches, 4 
drainage ditches were excavated to provide drainage away from the trenches. 5 


C.4.1.1 Design and Performance  6 


Design and performance details are determined for each lined trench as part of the detailed design process 7 
(Appendix 4B, Application). 8 


C.4.1.2 Calculation of Peak Flow  9 


Computation of design discharge for the berms is performed using standard analytical methods, such as 10 
the Rational Method or the computer program HEC-1 (USACE 1981).  The 25-year, 24-hour precipitation 11 
depth is 4.0 centimeters (1.6 inches), based on precipitation data recorded from 1947 to 1969 12 
(PNL-4622).  The tributary area for each section of the berms depends on local topography. 13 


C.4.2 Run-Off Control System  14 


There is no run-off from the lined trenches because the trenches are constructed below grade.  Any 15 
precipitation falling on the trenches is removed by either evapotranspiration or the leachate collection and 16 
removal systems.  Therefore, a run-off control system is not needed.   17 


C.4.3 Maintenance  18 


The berms require periodic maintenance to ensure proper performance.  The most frequent maintenance 19 
activity, beyond periodic inspection, is cleaning the berms to remove obstructions caused by windblown 20 
soil and vegetation, (e.g., tumbleweeds).  After rare storm events, regrading of the berm might be required 21 
to repair erosion damage.  This is expected to occur infrequently; however inspections will be conducted 22 
within seven days after significant storm events or at least annually. 23 


C.5 Control of Wind Dispersal  24 


The LLBG Trenches 31 & 34 use varied methods to prevent wind dispersal of mixed waste, depending on 25 
the waste form.  Methods to prevent wind dispersal include containerizing, stabilizing, grouting, spray 26 
fixitants, and backfill.  Sometimes the natural form of the waste precludes the need for wind dispersal 27 
protection, (i.e., scrap piping and other solid debris).  In other instances, the operating contractor 28 
implements a wind speed restriction during handling, and immediately backfills the waste to prevent wind 29 
dispersal. 30 


C.6 Other Environmental Permits 31 


All environmental permits that are required to support operation of the LLBG Trenches 31 & 34 are 32 
identified in Addendum A, Part A.  33 


C.7 Construction Schedule 34 


There will not be any new construction for LLBG Trenches 31 & 34. 35 


 36 
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Figure C.2.  Example Liner System. 2 
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D GROUNDWATER MONITORING PLAN, LLBG TRENCHES 31 & 34 2 


D.1 Introduction 3 


The groundwater conditions underlying the LLBG Trenches 31 & 34 have changed over the past several 4 
years, and will continue to change as site cleanup progresses.  Groundwater monitoring for Trenches 31 & 5 
34 must comply with WAC 173-303-645 for the purposes of detecting, characterizing, and responding to 6 
releases.   7 


Groundwater monitoring for Trenches 31 & 34 is being performed in accordance with the attached 8 
Interim Status Groundwater Monitoring Plan for the LLBG WMA-3 (DOE/RL-2009-68).  The plan is the 9 
principal controlling document for current groundwater monitoring at the 218-W-5 low-level burial 10 
ground including Trenches 31 & 34.  The plan addresses the following:  (1) adequacy and attributes of the 11 
wells used to monitor the groundwater; (2) sampling requirements and schedule; (3) constituents, 12 
groundwater parameters, and analytical methods necessary to determine whether past releases are 13 
affecting the groundwater quality; (4) procedures for evaluating groundwater quality data; and (5) 14 
reporting requirements. 15 


No later than thirty (30) days after the effective date of this permit, the Permittees will submit a draft final 16 
status groundwater monitoring plan for Ecology review and approval.  No later than sixty (60) days 17 
following Ecology approval of the final status groundwater monitoring plan, the Permittees will submit a 18 
Class 2 permit modification to include the final status groundwater monitoring plan into the permit. 19 


D.2 Reference 20 


U.S. DOE (2010).  Interim Status Groundwater Monitoring Plan for the LLBG WMA-3, 21 
DOE/RL-2009-68, Revision 1,U.S. Department of Energy, Richland Operations Office, Richland, 22 
Washington. 23 


  24 



http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-645
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Executive Summary 


The Low-Level Waste Management Area 3 (LLWMA-3) consists of the 218-W-3A, 


218-W-3AE, and 218-W-5 Burial Grounds and is regulated via Washington State's 


"Hazardous Waste Management Act"1 and its implementing requirements in 


WAC 173-303-400.2 The Washington State Department of Ecology has been authorized 


by the U.S. Environmental Protection Agency3 to conduct its hazardous waste regulatory 


program in lieu of the Resource Conservation and Recovery Act of 1976.4 


This document supersedes PNNL-14859,5 as revised in interim change notices 


PNNL-14859-ICN-16 and PNNL-14859-ICN-2,7 to incorporate changes that have 


occurred at LL WMA-3 since the previous plan was written. 


This document describes the groundwater monitoring plan for LL WMA-3. The plan 


addresses the following: 


• Number, locations, and depths ofwells in the LLWMA-3 groundwater 


monitoring network 


• Sampling and analytical methods for groundwater parameters and hazardous wastes 


or hazardous waste constituents 


• Procedures for evaluating groundwater quality information 


• Schedule for groundwater monitoring at the LL WMA 


This indicator monitoring plan is the principal controlling document for conducting 


groundwater monitoring at LLWMA-3. 


1 RCW 70.105, "Hazardous Waste Management Act," Revised Code of Washington. 


2 WAC 173-303-400, "Dangerous Waste Regulations," "Interim Status Facility Standards," Washington Administrative 
Code, Olympia, Washington. 


3 Authorized State Hazardous Waste Programs, 42 USC 6926, et seq. 


4 Resource Conservation and Recovery Act of 1976, 42 USC 6901, et seq. 


5 PNNL-14859, 2004, Interim Status Groundwater Monitoring Plan for Low-Level Waste Management Areas 1 to 4, 
RCRA Facilities, Hanford, Washington, Pacific Northwest National Laboratory, Richland, Washington. 


6 PNNL-14859-ICN-1, 2006, Interim Status Groundwater Monitoring Plan for Low-Level Waste Management Areas 1 
to 4, RCRA Facilities, Hanford, Washington, Interim Change Notice 1, Pacific Northwest National Laboratory, 
Richland, Washington. 


7 PNNL-14859-ICN-2, 2007, Interim Status Groundwater Monitoring Plan for Low-Level Waste Management Areas 1 
to 4, RCRA Facilities, Hanford, Washington, Interim Change Notice 2, Pacific Northwest National Laboratory, 
Richland, Washington. 
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1 Introduction 


Low-Level Waste Management Area 3 (LLWMA-3) consists of the 218-W-3A, 218-W-3AE, and 
218-W-5 Burial Grounds, which contain 75 unlined and 2lined trenches. The LLWMA-3 is located in 
the northwest corner of the Hanford Site's 200 West Area (Figure 1-1) and was used for disposal of 
low-level radioactive and low-level mixed wastes beginning in 1970. The hazardous chemicals in the 
low-level mixed waste portions ofLLWMA-3 are regulated under WAC 173-303, "Dangerous Waste 
Regulations." The LLWMA-3 was placed in assessment monitoring in 1989 due to elevated total organic 
halides (TOX) (a Resource Conservation and Recovery Act of 1976 [RCRA] indicator parameter) in one 
well. The LL WMA-3 was subsequently shown not to be the source for the elevated TOX, and indicator 
evaluation monitoring resumed in 1994; indicator evaluation monitoring has continued at the LL WMA 
since that time. The objectives for the continued indicator evaluation groundwater monitoring at 
LLWMA-3, as required by 40 CFR 265.92(d) ("Interim Status Standards for Owners and Operators of 
Hazardous Waste Treatment, Storage, and Disposal Facilities," "Sampling and Analysis") are to 
determine the following: 


• Concentrations of specified groundwater quality parameters annually 


• Concentrations of groundwater contamination indicator parameters semiannually 


• Elevation of the water table 


The scope of this plan is to acquire the necessary groundwater data to satisfy these objectives. 


This document replaces the previous groundwater monitoring plan (PNNL-14859, Interim Status 
Groundwater Monitoring Plan for Low-Level Waste Management Areas 1 to 4, RCRA Facilities, 
Hanford, Washington) and includes several activities that have occurred at LLWMA-3 since that plan was 
issued. Chapter 2 of this plan summarizes background information and references other documents that 
contain more detailed information. Chapter 2 also describes the LL WMA and the types of waste present, 
provides a brief history of groundwater monitoring, and describes the geology and hydrology pertinent to 
LLWMA-3. This information is summarized as a site conceptual model to aid in development of the 
groundwater monitoring program. 


Chapter 3 describes the RCRA groundwater monitoring program, including the wells in the monitoring 
network, constituents analyzed, sampling frequency, and sampling protocols. Chapter 4 describes data 
evaluation and reporting, and Chapter 5 contains the references cited in this plan. Appendix A provides 
the quality assurance project plan (QAPjP). 
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2 Background 


This chapter describes the LL WMA-3 facility and operating history, the wastes and waste characteristics 
associated with the LL WMA, the local geology and hydrology, a summary of previous monitoring, the 
groundwater and vadose zone contamination at the LL WMA, and the conceptual model for the LL WMA. 
The discussion in this chapter is summarized from Interim Status Groundwater Monitoring Plan for 
Low-Level Waste Management Areas 1 to 4, RCRA Facilities, Hanford, Washington (PNNL-14859). 


2.1 Facility Description and Operating History 


The LLWMA-3 is located in the northwest comer of the 200 West Area and consists of the following 
burial grounds: 


• 218-W-3A Burial Ground, approximately 20.4 ha (50.4 ac) 


• 218-W-3AE Burial Ground, approximately 20 ha (49.4 ac) 


• 218-W-5 Burial Ground, approximately 37.2 ha (91.9 ac) 


The locations of the burial grounds are shown in Figure 1-1. 


The 218-W-3A Burial Ground contains 57 unlined trenches that vary in length from 120 to 285m 
(393.7 to 935ft). This burial ground began operating in 1970 but has not received waste since 1998. 


The 218-W -3AE Burial Ground contains eight unlined trenches varying in length from 325 to 380 m 
(1,066.3 to 1,246.7 ft), with bottom widths between 5 and 6 m (16.4 and 19.7 ft). The burial ground began 
operating in 1981 and received waste until July 2004. All filled trenches are thought to contain 2.4 m 
(7.9 ft) of soil cover. 


The 218-W-5 Burial Ground contains 10 unlined trenches and 2lined trenches. The unlined trenches are 
between 160 and 350m (524.9 and 1,148.3 ft) long, 4.5 to 12m (14.8 to 39.4 ft) wide, and 5 to 6 m 
(16.4 to 19.7 ft) deep. The lined trenches were constructed in 2000 and are 36m (118.1 ft) wide at the 
bottom, 9.1 m (29.9 ft) deep, and 230m (754.6 ft) long. The burial ground began operating in 1986, and 
the two double-lined mixed waste trenches are the only trenches that continue to receive waste. 


2.2 Regulatory Basis 


In May 1987, the U.S. Department ofEnergy (DOE) issued a final rule (10 CFR 962, "Byproduct 
Material"), stating that the hazardous waste components of mixed waste are subject to RCRA regulations. 
In November 1987, the U.S. Environmental Protection Agency (EPA) authorized the Washington 
State Department of Ecology (Ecology) to regulate these hazardous waste components within the State 
of Washington (51 FR 24504, "EPA Clarification of Regulatory Authority Over Radioactive 
Mixed Waste"). In 1996, the Washington State Attorney General determined that the effective date of 
mixed waste in Washington State was August 19, 1987. 


In May 1989, DOE, EPA, and Ecology signed the Hanford Federal Facility Agreement and Consent 
Order (Tri-Party Agreement) (Ecology et al., 1989). This agreement established the roles and 
responsibilities of the agencies involved in regulating and controlling remedial restoration of the 
Hanford Site, which includes LLWMA-3. Groundwater monitoring is conducted at LLWMA-3 in 
accordance with WAC 173-303-400(3), "Interim Status Facility Standards" (and by reference, 
40 CFR 265, Subpart F, "Ground-Water Monitoring"), which requires monitoring to determine whether 
the dangerous waste constituents from the waste site have entered the groundwater. A RCRA 
groundwater monitoring program for LLWMA-3 was initiated in 1987 (WHC-SD-EN-AP-015, Revised 
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Ground-Water Monitoring Plan for the 200 Areas Low-Level Burial Grounds) based on the interim status 
monitoring requirements of 40 CFR 265, Subpart F and WAC 173-303-400, and the groundwater 
monitoring program continues today. 


In 1989, TOXin well299-W7-4 exceeded the statistical comparison value when the well was redefined 
as a downgradient well due to changes in groundwater flow direction. Total organic carbon (TOC) 
was also determined to be above the statistical comparison value at downgradient wells 299-W7-5 
and 299-W8-l. A groundwater assessment program was initiated (WHC-SD-EN-AP-022, Interim-Status 
Ground-Water Quality Assessment Plan for Waste Management Area 3 of the 200 Areas Low-Level 
Burial Grounds). Analytical results from three additional upgradient monitoring wells indicated that 
the elevated TOX came from an upgradient source. An assessment report was prepared 
(WHC-SD-EN-EV-026, Result of the Groundwater Quality Assessment Program at Low-Level Waste 
Management Area 3 of the Low-Level Burial Grounds) and indicator evaluation monitoring resumed. 
The interim status groundwater monitoring plan was revised in 2004 (PNNL-14859), in 2006 
(PNNL-14859-ICN-1), and in 2007 (PNNL-14859-ICN-2). Interim status indicator evaluation monitoring 
continues to date. 


The upgradient wells have all gone dry, so statistical comparisons have not been performed since fiscal 
year 2004. The Hanford Site Groundwater Monitoring for Fiscal Year 2005 (PNNL-15070) discusses 
this condition. 


2.3 Waste Characteristics 


The 218-W-3A Burial Ground received shipments described as miscellaneous transuranic and 
non-transuranic waste from the Three-Mile Island accident cleanup; irradiated fuel elements from the 
General Electric Company in Vallecitos, California; radioactive soil from a salt waste spill (encased in 
concrete burial boxes); and industrial waste. Examples of waste disposed in this burial ground include 
ion-exchange resins, failed equipment, tanks, pumps, ovens, agitators, heaters, hoods, jumpers, vehicles, 
and accessories. Only a few areas in two trenches received mixed waste after August 19, 1987, the 
effective date of mixed waste in Washington State. 


Waste historically received at 218-W-3AE Burial Ground includes miscellaneous waste (e.g., rags, paper, 
rubber gloves, disposable supplies, and broken tools), industrial waste (e.g., failed equipment, tanks, 
pumps, ovens, agitators, heaters, hoods, jumpers, vehicles, and accessories), and radiological waste. 
Only a few areas in two trenches in this burial ground received mixed waste after August 19, 1987. 


The 218-W-5 Burial Ground received packaged waste materials from 200 West Area operations, as well 
as other wastes from the Hanford Site and offsite. Examples of waste disposed to this burial ground 
include rags, paper, rubber gloves, disposable supplies, and broken tools. Two lined trenches 
(Trenches 31 and 34) received mixed waste. Aside from the lined trenches (Trenches 31 and 34), one 
small area in one unlined trench received mixed waste after August 19, 1987. 


2.4 Geology and Hydrogeology 


The geology and hydrology of the 200 West Area, including the area ofLLWMA-3, is described in detail 
in the following documents: 


• PNL-6820, Hydrogeology of the 200 Areas Low-Level Burial Grounds- An Interim Report 


• PNL-7336, Geohydrology of the 218-W-5 Burial Ground 


2-2 







~~ -----------------------------


DOE/RL-2009-68, REV. 1 


• PNNL-13858, Revised Hydrogeology for the Suprabasalt Aquifer System, 200- West Area and 
Vicinity, Hanford Site, Washington 


• PNNL-16887, Geologic Descriptions for the Solid-Waste Low Level Burial Grounds 


• WHC-SD-EN-AP-015, Revised Ground-Water Monitoring Plan for the 200 Areas Low-Level 
Burial Grounds 


• WHC-SD-EN-TI-290, Geologic Setting of the Low-Level Burial Grounds 


The following discussion summarizes descriptions from these documents. The uppermost aquifer and 
aquifers hydraulically interconnected beneath the LL WMAs are also discussed. 


The LLWMA-3 is underlain from the ground surface to the top of the basalt by the Hanford formation, 
the Cold Creek unit (CCU), and the Ringold Formation. The Ringold Formation at this location is mostly 
sand and gravel, with minor units of finer grained sediment. The Ringold lower mud unit is absent 
beneath the northernmost portion of the area (PNNL-13858). 


The suprabasalt sediment ranges in thickness from 145 to 160m (475.7 to 524.9 ft) and generally dips to 
the south. The CCU rises to within 6 m (19.7 ft) of the surface along the northern boundary ofLLWMA-3 
(PNL-7336). 


The vadose zone beneath LLWMA-3 is between approximately 74 and 78 m (242.8 and 255.9 ft) thick 
and consists of the Hanford formation, the CCU, the Taylor Flats member of the Ringold Formation (not 
everywhere present beneath LLWMA-3), and the upper portion of unitE of the Wooded Island member 
of the Ringold Formation. The water table is at approximately 134 to 137m (439.6 to 449.5 ft) elevation 
and is entirely within the upper Ringold unit E. The saturated thickness of the uppermost aquifer is 
approximately 60 m (196.8 ft) in the south and 75 m (246.1 ft) in the north where the Ringold lower mud 
unit is absent (PNNL-13858). There is some evidence that a locally confining layer, or at least a zone of 
lower permeability, may be present just at the water table. 


Water levels in the unconfined aquifer increased as much as 13m (42.7 ft) above the pre-Hanford natural 
water table beneath Waste Management Area T (located approximately 400 m [1,312.3 ft] south of 
LLWMA-3) due to artificial recharge from liquid waste disposal operations between the mid-1940s and 
1995. The height of the water table mound beneath LLWMA-3 is not known because there were no wells 
in the area with water-level measurements prior to initiating RCRA monitoring in the late 1980s. 
However, discharges toT Pond and U Pond from the 1940 through the 1970s changed the groundwater 
flow direction beneath the LL WMA from eastward (the pre-Hanford direction) to the north and 
northwest. More recently, flow direction has returned to the pre-Hanford east or east northeast direction. 
The State-Approved Land Disposal Site is located about 500 m (1,640.4 ft) north ofLLWMA-3 and 
began operation in 1995. Since that time, more than 880 million L (232 million gal) of effluent have been 
discharged to the facility. Those discharges have not affected the groundwater flow direction 
beneath LLWMA-3. 


The hydraulic conductivity values derived from aquifer testing in wells completed in the upper portion 
ofthe unconfined aquifer at LLWMA-3 varied from 0.02 to 9.8 m/day (0.07 to 32.2 ftlday). Assuming 
an average effective porosity of aquifer materials between 0.1 and 0.3, and a hydraulic gradient of0.0014, 
the average flow rate is calculated at 0.0001 to 0.14 m/day (0.000328 to 0.459 ftlday). A current 
groundwater elevation map for LL WMA-3 is shown in Figure 2-1. 
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Figure 2-1. Water Table Map for 200 West Area, March 2009 
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2.5 Summary of Previous Groundwater Monitoring 


Groundwater monitoring was initiated at the LL WMA-3 in 1987 in accordance with 
WHC-SD-EN-AP-015. The LLWMAs are sampled semiannually for geochemical analyses and are 
included in the annual comprehensive March water-level measurement campaign. Groundwater 
monitoring results are summarized annually for the LL WMAs in the annual Hanford groundwater 
monitoring report (e.g., DOE/RL-2010-11, Hanford Site Groundwater Monitoring and Performance 
Report for 2009: Volumes 1 & 2). 


The first RCRA monitoring wells at LLWMA-3 were installed in 1987. The initial network contained 
three upgradient and eight downgradient wells. Additional wells were installed in 1989 (two wells), 
1990 (one well), 1991 (two wells), and 1992 (one well). One of the upgradient wells and one 
downgradient well were completed at the bottom of the unconfined aquifer; all other wells monitored the 
upper 4.5 to 6 m (14.8 to 19.7 ft) of the unconfined aquifer. All of the wells were dry by 2007, except 
the two deep wells and two ofthe original wells monitoring the top of the aquifer. The LLWMA-3 was 
expanded in the late 1980s so well299-W7-4, which was originally an upgradient well, became located 
in the middle of the burial ground and was redefined as a downgradient well. Later, well299-W7-4 could 
no longer be sampled due to safety concerns regarding cave-in potential when traveling to the well. 
Three additional downgradient wells were installed in 2006. New upgradient wells have not been 
approved in the process of selecting and prioritizing well installation under the Tri-Party Agreement 
Milestone M-24 series. No new wells are currently planned for LLWMA-3 until the impact of the 
expanded 200-ZP-1 Groundwater Operable Unit (OU) pump-and-treat system is known. 


Background monitoring at LLWMA-3 began in 1988. Critical mean values (WHC-SA-1124-FP, 
Statistical Approach on RCRA Groundwater Monitoring Projects at the Hanford Site) for the indicator 
parameters TOC, TOX, pH, and specific conductivity were established in 1989 using data from four 
quarters from upgradient wells 299-W9-1 and 299-W10-13. The critical mean was exceeded for TOXin 
well299-W7-4 and for TOC in wells 299-W7-5 and 299-W8-1 in September 1989. Resampling 
confirmed the elevated TOX, and an interim status groundwater quality assessment program was initiated 
(WHC-SD-EN-AP-022). Subsequent sampling indicated that the elevated TOC values were erroneous 
and that the critical mean for TOC was not exceeded. 


The groundwater monitoring network at LL WMA-3 was sampled quarterly between 1988 and 
December 1993, with the exception of the period between June 1990 and June 1991 when laboratory 
services were unavailable. The additional sampling and groundwater quality assessment indicated that 
elevated TOXin well299-W7-4 was due to carbon tetrachloride from upgradient sources. Consequently, 
LL WMA-3 returned to a background evaluation program in January 1994 to re-establish background and 
then to indicator evaluation monitoring after one year. The LL WMA-3 has remained in indicator 
evaluation monitoring since that time. 


The groundwater monitoring activities at LLWMA-3 currently consist of water-level monitoring and 
chemical constituent monitoring. The LLWMA-3 is sampled semiannually, every March and September, 
from a network of six wells. Samples are analyzed semiannually for the indicator parameters and annually 
for anions, metals, and phenols. Sitewide water-level measurements are collected every March. 


2.6 Conceptual Model 


This section describes the LL WMA-3 conceptual model for potential contaminant transport to guide 
future groundwater monitoring. The conceptual model for contaminant release and transport is based on 
the following assumptions: 
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• Engineered barriers are not taken into account, so the model is applicable to unlined trenches but 
is highly conservative for the newest (lined) mixed waste trenches. 


• Average precipitation and net infiltration (5 to 10 cm/yr [2 to 3.9 in./yr]) prevail over the time frame 
of interest. 


• Net infiltration is assumed to occur under gravity drainage. 


• Maximum vertical hydraulic conductivity in the vadose zone is assumed to be significantly larger 
than the net infiltration rate. 


• The effective saturated porosity in the vadose zone is equal to the moisture content. 


• Leaching of mobile contaminants from buried waste in unsealed containers or contaminated soils 
in direct contact with the trench are assumed to be the major potential sources for contamination. 


• There are no artificial sources of water (e.g., leaking potable or raw water lines) based on 
Hanford Site drawings. 


• Extreme conditions or accidental releases are recognized as factors but would be addressed under 
emergency response/corrective actions. 


2.6.1 Geochemical Considerations 
The solubility and subsequent mobility of waste constituents in pore fluid depend on the container, 
chemical nature of the waste constituents, and natural subsurface geochemical conditions. 


Pore fluid in the unsaturated and saturated zones beneath LL WMA-3 is slightly alkaline (7< pH <8), 
with appreciable amounts of bicarbonate (HC03") and very little natural organic material. The lack of 
organic matter means that conditions generally are oxidizing. Calcium carbonate is also abundant in 
vadose zone sediment. These general conditions favor sorption or retardation of many heavy metals 
(e.g., lead) and favor formation of anionic species, which enhances mobility for other metals 
(e.g., hexavalent chromium). Laboratory sorption studies have documented these effects and related 
mobility issues in Hanford Site media (PNNL-11800, Composite Analysis of Low-Level Waste Disposal 
in the 200 Area Plateau of the Hanford Site). 


2.6.2 Soil Moisture Factors 
With the exception of waste in sealed metal or concrete containers (e.g., retrievable waste), direct 
precipitation is the primary driver for hypothetical leaching of waste constituents from the burial 
trenches and subsequent transport to groundwater. Contaminants in the soil disposed to the trench or 
waste in degradable containers (e.g., cardboard boxes or wooden boxes) subject to collapse are assumed 
to be leachable. 


The amount of natural infiltration that can pass through the leachable buried waste and drain to the water 
table is controlled by the texture of the cover and backfill and by the amount of vegetative cover. 
Stratigraphic features in the soil column beneath the buried waste can also influence or retard downward 
migration by spreading soil moisture laterally. Direct observational evidence to assess this effect at 
LL WMA-3 is lacking. Under the gravity drainage assumption, only a small horizontal gradient 
component is likely to be available to produce lateral spreading of infiltrating water. 


Most of the burial ground trenches are backfilled with natural excavation materials (Hanford formation) 
consisting of coarse gravel, cobbles, and some interstitial sand. Some amount of vegetation exists on the 
established backfilled areas and the unused portions of the LL WMA. A coarse, nonvegetated cover 
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material allows a major fraction of the precipitation to infiltrate and potentially drain to groundwater. 
It is estimated that recharge rates at the Hanford Site range from nearly 0 mm/yr at highly vegetated sites 
to greater than 50 mm/yr at gravel-covered, nonvegetated sites (PNNL-14702, Vadose Zone 
Hydrogeology Data Package for Hanford Assessments). 


2.6.3 Hydrogeologic Considerations 
The vadose zone beneath LLWMA-3 is approximately 75 m (246ft) thick and consists of(from top to 
bottom) the Hanford formation, the CCU, and the Ringold Formation. The CCU is likely to retard 
downward movement of moisture and contaminants because of the finer textured sediment and cementing 
that characterize this stratigraphic feature in the vadose zone. The depth of the CCU increases from north 
to south beneath the LL WMA, so any lateral spreading on top of the CCU will be toward the south. 


If contaminants do break through to groundwater beneath LL WMA-3, the contaminants would move 
toward the east-northeast. The flow direction has shifted from nearly north to northeast and is slowly 
changing eastward as the influence of the groundwater mound subsides. Because of the low permeability 
of the aquifer in this area, the groundwater flow rate is estimated to be between approximately 0.04 to 
50 m/yr (0.13 to 164 ft/yr). 


2.7 Data Quality Objectives 


The data quality objectives (DQO) process is used to ensure that data gathered are of the appropriate 
quality and quantity to meet specific objectives. 


The current groundwater monitoring network for LLWMA-3 is a result of previous investigations and 
DQO-equivalent studies. Groundwater monitoring is ongoing at LLWMA-3 in accordance with interim 
status regulations. Table 2-2 provides a matrix of data requirements that are typically determined using 
the DQO process, the associated interim status regulations applicable to these requirements, and the 
current and historical documentation specifying how the monitoring program for LL WMA-3 complies 
with the requirements. 
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Table 2-1. DQOs at RCRA Sites Monitoring for Indicator Parameters 


Plan Criteria and 
DQO Related Associated Historical 


Parameter Requirements Documentation 


Scope RCRA interim status groundwater monitoring at sites where 
no impact to groundwater has been identified. Related 
requirements are found in WAC 173-303-400(3) and 
40 CFR 265.90 through 265.94, as modified by 
WAC 173-303-400(3)(b) and WAC 173-303-400(3)( c)(v). 


Number and 40 CFR 265.91, Ground-Water Monitoring System. This plan, Section 3.2 
location of wells (a) A ground-water monitoring system must be capable of PNNL-14859, Interim Status 
Point(s) of yielding ground-water samples for analysis and must consist Groundwater Monitoring 
compliance of: Plan for Low-Level Waste 


(1) Monitoring wells (at least one) installed hydraulically Management Areas 1 to 4, 
up gradient (i.e., in the direction of increasing static head) RCRA Facilities, Hanford, 
from the limit of the waste management area. Their number, Washington 
locations, and depths must be sufficient to yield ground- PNNL-14859-ICN-1 
water samples that are: 


PNNL-14859-ICN-2 
(i) Representative of background ground-water quality in 
the uppermost aquifer near the facility; and 


(ii) Not affected by the facility; and 


(2) Monitoring wells (at least three) installed hydraulically 
downgradient (i.e., in the direction of decreasing static 
head) at the limit of the waste management area. Their 
number, locations, and depths must ensure that they 
immediately detect any statistically significant amounts of 
hazardous waste or hazardous waste constituents that 
migrate from the waste management area to the 
uppermost aquifer. 


Well configuration 40 CFR 265.91, Ground-Water Monitoring System, This plan, Section 3.2 
(depth and length and WAC 173-303-400. PNNL-14859, Interim Status 
of screened (c) All monitoring wells must be cased in a manner that Groundwater Monitoring 
interval; well maintains the integrity of the monitoring well borehole. This Plan for Low-Level Waste 
construction) casing must be screened or perforated, and packed with Management Areas 1 to 4, 


gravel or sand where necessary, to enable sample collection RCRA Facilities, Hanford, 
at depths where appropriate aquifer flow zones exist. The Washington 
annular space (i.e., the space between the borehole and well PNNL-14859-ICN-1 
casing) above the sampling depth must be sealed with a 


PNNL-14859-ICN-2 suitable material (e.g., cement grout or bentonite slurry) to 
prevent contamination of samples and the ground-water. 


Additional requirements from 
WAC 173-303-400(3)(c)(v)(C). 


Ground-water monitoring wells must be designed, 
constructed, and operated so as to prevent ground-water 
contamination. WAC 173-160 may be used as guidance in 
the installation of wells. 
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Table 2-1. DQOs at RCRA Sites Monitoring for Indicator Parameters 


Plan Criteria and 
DQO Related Associated Historical 


Parameter Requirements Documentation 


Frequency of 40 CFR 265.92 Sampling and Analysis. This plan, Section 3.1 and 
sampling (b) The owner or operator must determine the concentration Appendix A 


Types of analysis or value of the following parameters in ground-water PNNL-14859, Interim Status 
or measurement samples in accordance with paragraphs (c) and (d) of Groundwater Monitoring 


Method detection this section: Plan for Low-Level Waste 


limits or accuracy ( 1) Parameters characterizing the suitability of the ground- Management Areas 1 to 4, 


and precision water as a drinking water supply, as specified in RCRA Facilities, Hanford, 


Appendix III. [Note: These parameters are not listed Washington 


because, in accordance with 40 CFR 265.92(c)(J), these PNNL-14859-ICN-1 
analyses are conducted only during the first year, and this 
site is not in the first year of monitoring.] 


PNNL-14859-ICN-2 


(2) Parameters establishing ground-water quality: 


(i) Chloride 


(ii) Iron 


(iii) Manganese 


(iv) Phenols 


(v) Sodium 


(vi) Sulfate 


[Comment: These parameters are to be used as a basis for 
comparison in the event a ground-water quality assessment 
is required under 40 CFR 265.93(d).} 


(3) Parameters used as indicators of ground-water 
contamination: 


(i) pH 


(ii) Specific conductance 


(iii) Total organic carbon 


(iv) Total organic halogen 


(c)( 1) For all monitoring wells, the owner or operator must 
establish initial background concentrations or values of all 
parameters specified in paragraph (b) of this section. 
The owner or operator must do this quarterly for one year. 


(2) For each of the indicator parameters specified in 
paragraph (b )(3) of this section, at least four replicate 
measurements must be obtained for each sample and the 
initial background arithmetic mean and variance must be 
determined by pooling the replicate measurements for the 
respective parameter concentrations or values in samples 
obtained from upgradient wells during the first year. 
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Table 2·1. DQOs at RCRA Sites Monitoring for Indicator Parameters 


DQO 
Parameter 


Methods used to 
evaluate the 
collected data' 


Related 
Requirements 


40 CFR 265.92 Sampling and Analysis. (cont'd) 


(d) After the first year, all monitoring wells must be 
sampled and the samples analyzed with the following 
frequencies: 


(1) Samples collected to establish ground-water quality 
must be obtained and analyzed for the parameters specified 
in paragraph (b )(2) of this section at least annually. 


(2) Samples collected to indicate ground-water 
contamination must be obtained and analyzed for the 
parameters specified in paragraph (b)(3) of this section at 
least semiannually. 


(e) Elevation of the ground-water surface at each monitoring 
well must be determined each time a sample is obtained. 


40 CFR 265.93 Preparation, Evaluation, and Response. 


(b) For each indicator parameter specified in 
40 CFR 265.92(b)(3), the owner or operator must calculate 
the arithmetic mean and variance, based on at least four 
replicate measurements on each sample, for each well 
monitored in accordance with 40 CFR 265.92(d)(2), and 
compare these results with its initial background arithmetic 
mean. The comparison must consider individually each of 
the wells in the monitoring system, and must use the 
Student's t-test at the 0.01 level of significance (see 
Appendix IV) to determine statistically significant increases 
(and decreases, in the case of pH) over initial background. 


Notes: The references cited in this table are listed in the reference list (Chapter 5) of this plan. 
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This plan, Section 4.2 and 
Appendix A 
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Groundwater Monitoring 
Plan for Low-Level Waste 
Management Areas 1 to 4, 
RCRA Facilities, Hanford, 
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3 Groundwater Monitoring 


This chapter lists the wells monitored, constituents analyzed, and sampling frequency. The quality 
assurance and quality control requirements are provided in the QAPjP in Appendix A. 


3.1 Constituent List and Sampling Frequency 


Table 3-1 lists the constituents to be analyzed under this plan. All wells will be sampled semiannually 
and constituents monitored semiannually or annually, as indicated in Table 3-1. 


Maintenance problems and sampling logistics sometimes delay scheduled sampling events. If a well is 
delayed more than 3 months, that event will be cancelled, as it will be near the time for the next scheduled 
sampling event. Missed sampling events will be reported in the annual groundwater report. 


3.2 Monitoring Well Network 


Figure 3-1 shows the groundwater monitoring well network for LLWMA-3, and Table 3-llists the wells 
and their respective sampling schedules. Construction details and as-built diagrams for the wells in 
LL WMA-3 monitoring network are provided in the Borehole Summary Report for RCRA Groundwater 
Monitoring Wells at Low-Level Waste Management Areas 3 and 4, FY 2006 (WMP-30613). The wells 
in the LLWMA-3 monitoring network may also be co-sampled with the 200-ZP-1 OU under the 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980. Sampling for 
LLWMA-3 and the 200-ZP-1 OU is coordinated to eliminate duplicate analyses and well trips. 


Table 3-2 summarizes well attribute information, including the most recent (March 2009) depth to 
water in each well. All of the wells in the LLWMA-3 monitoring network are constructed to meet the 
requirements of WAC 173-160, "Minimum Standards for Construction and Maintenance of Wells." 
These wells have stainless-steel casing and screen, sand pack in the screened interval, and full annular 
seal above. Based on the current rate of water table decline (0.3 to 0.4 m/yr [0.98 to 1.3 ft/yr ]), none of 
the downgradient wells in the LL WMA-3 monitoring network are expected to go dry for at least 20 years. 


As discussed in Section 2.2, the upgradient wells have all gone dry, so statistical comparisons have not 
been performed since fiscal year 2004. A new upgradient well is planned to be drilled and completed in 
2011 and is included in this monitoring plan revision. Sections 3.4 and 4.4 discuss the issues and plans 
with regards to constructing new RCRA wells. 


3.3 Sampling and Analysis Protocol 


Groundwater monitoring at LLWMA-3 follows the conventions of the project, which are described in the 
QAPjP in Appendix A. 
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Table 3·1. Sampling Schedule for LLWMA-3 
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a. Constituents and parameters required by 40 CFR 265.92, " lnterim Status Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities," 
"Sampling and Analysis." 


b. Constituents not required by RCRA but needed to support interpretation. 


c. Field measurement. 


d. For anions, analytes include, but are not limited to, chloride, fluoride, nitrate, nitrite, and sulfate. For metals, analytes include, but are not limited to, calcium, chromium, iron, 
magnesium, manganese, potassium, and sodium. 


e. New upgradient well planned for late fisca l year 20 II construction and will be sampled quarterly for a period of four quarters to establish background statistical comparison values. 
During this period the three downgradient wells will also be sampled on a quarterly schedule to establish background statistical comparison values. 


A = sampled annually 


S = sampled semiannually 


S4 = sampled semiannually with quadruplicate samples taken 


Y = well is constructed to the resource protection well standards of WAC 173-160, "Minimum Standards for Construction and Maintenance of Wells" 
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Figure 3-1. Map Showing Locations of RCRA Monitoring Wells at LLWMA-3 
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Table 3-2. Attributes for Wells in LLWMA-3 Groundwater Monitoring Network 
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299-W9-2b TBD 565741.50 136871.60 223.50 NA TBD TBD 


299-Wl0-29 3113/06 566082.98 136828.74 211.62 135.70 126.27 9.43 


299-W10-30 4/3/06 566082.78 136738.33 210.86 135.70 126.36 9.34 


299-W10-31 5/ 10/06 566266.44 136968.34 209.67 135.28 125.85 9.43 


a. Coordinates are in Washington State Plane (south zone), North American Datum of 1983 (NAD8 3[1983]); 1991 adjustment 
(NAD83); units are meters. 


b. This upgradient well is scheduled to be drilled and constructed in late fiscal year 20 II. Location and surface elevation are 
estimated from current pre-construction location data and may be subject to change. 


amsl 


NAVD88 


NA 


TBD 


above mean sea level 


North American Vertical Datum of 1988 


not applicable 


to be determined 


3.4 Differences Between This Plan and Previous Plan 


There are several differences between this plan and the previous plan (PNNL-14859-ICN-2) in regard to 
the wells and analytes monitored, including three wells that have been removed from the network and 
one well that is inaccessible for sampling: 


• Well 299-W9-2: This new upgradient well is scheduled to be constructed in late fiscal year 2011. 
Once completed, the well will allow data to be collected to determine upgradient groundwater 
conditions and will provide for statistical comparisons between upgradient and downgradient wells 
to resume. 


• Well 299-W7-3 and 299-Wl0-14: These two wells are screened deep in the unconfined aquifer, and 
both have been monitored since 1988. Data from both wells have never been used for statistical 
comparisons at the LL WMA, and neither well has detected contamination, except for elevated nitrate. 
For these reasons, both wells have been removed from the monitoring network. 


• Weli299-W8-1: This well was originally drilled as a downgradient well when groundwater flow 
direction was toward the north. Flow direction has subsequently changed to the east, and the well is 
now located cross-gradient from LLWMA-3. For this reason, well299-W8-1 has been removed from 
the monitoring network. 


• Weli299-W7-4: This well was originally drilled as a downgradient well before the 218-W-3AE 
Burial Ground was expanded. The well is now in the interior of the 218-W -3AE Burial Ground. 
A decision was made in 2008 to forbid vehicle access to the well due to safety concerns regarding 
cave-in potential, but in 2010 access was granted and the well was again added to the network. 
However, in early 2011 the well went dry and will be permanently removed from the network. 
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Two analytes have been removed from the LLWMA-3 analyte list. Mercury and lead have been removed 
from the analyte list because 20 years of monitoring for the constituents has shown that neither is 
a problem at LL WMA-3. 


Groundwater quality parameter sampling frequency has been changed from semiannual to annual, which 
remains in compliance with 40 CPR 265.92(d)(l). 
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4 Data Evaluation and Reporting 


This chapter discusses data evaluation and reporting for LL WMA-3. 


4.1 Data Review 


Data review, validation, and verification are discussed in the QAPjP in Appendix A. 


4.2 Statistical Evaluation 


The goal ofRCRA indicator evaluation monitoring is to determine ifLLWMA-3 has affected 
groundwater quality beneath the site. For most RCRA treatment, storage, and disposal facilities at the 
Hanford Site, this is determined based on the results of specified statistical tests. The sampling 
procedures and statistical evaluation methods are based on 40 CFR 265, Subpart F (incorporated by 
reference in WAC 173-303-400). These interim status regulations require using a statistical method that 
compares mean concentrations of the four general contamination indicator parameters (i.e., TOC, TOX, 
pH, and specific conductance) in downgradient wells to background levels obtained from up gradient 
wells. Currently there are no upgradient wells at LL WMA-3, so statistical comparisons are not made for 
this LLWMA. 


Upon completion ofupgradient well299-W9-2 and subsequent sampling, statistical comparisons will 
become applicable again and the basic procedure is as follows: For each of the four indicator parameters, 
the owner or operator must calculate the arithmetic mean and variance, based on at least four replicate 
measurements on each sample, for each well monitored, and then compare these results with the initial 
background arithmetic mean. The comparison must consider each of the individual wells in the 
monitoring system and must use the Student's t-test at the 0.01 level of significance to determine 
statistically significant increases (and decreases, in the case of pH) over initial background. 
Implementation of the statistical test method at the Hanford Site, including at LLWMA-3, is described 
in further detail in Hanford Site Groundwater Monitoring: Setting, Sources, and Methods (PNNL-13080); 
Statistical Approach on RCRA Groundwater Monitoring Projects at the Hanford Site 
(WHC-SA-1124-FP); and Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities
Unified Guidance (EPA 530/R-09-007). 


If comparisons for an upgradient well show a significant increase (or pH decrease), the information must 
be submitted in the Hanford Site annual groundwater report. If the comparisons for a downgradient well 
show a significant increase (or pH decrease), then the well is resampled and split samples are sent to 
different laboratories to determine if the exceedance of the comparison value was the result of laboratory 
error. In addition, the original samples may be re-analyzed if laboratory error is suspected. 


If the exceedance of the statistical comparison value is confirmed by resampling, written notice is then 
provided to the regional administrator within 7 days that the facility may be affecting groundwater 
quality. Within 15 days after the notification, a groundwater quality assessment program must be 
developed and submitted. In some instances, it is possible to immediately determine that the statistical 
finding is not the result of contamination from the facility. In that case, the regional administrator is 
notified and an assessment program is not instituted. 


4.3 Interpretation 


After the data are validated and verified, acceptable data are used to interpret groundwater conditions at 
LLWMA-3. Interpretive techniques include the following: 
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• Hydrographs: Graph water levels versus time to determine decreases, increases, seasonal, or 
manmade fluctuations in groundwater levels. 


• Water table maps: Use of water table elevations from multiple wells to construct contour maps and 
to estimate flow directions. Groundwater flow is assumed to be perpendicular to lines of equal 
potential on the maps. 


• Trend plots: Graph concentrations of constituents versus time to determine increases, decreases, 
and fluctuations. May be used in tandem with hydrographs and/or water table maps to determine if 
concentrations relate to changes in water level or groundwater flow directions. 


• Plume maps: Mapped distributions of chemical constituent concentrations in the aquifer to determine 
the extent of contamination. Changes in plume distribution over time assist in determining plume 
movement and direction of groundwater flow. 


• Contaminant ratios: Can sometimes be used to distinguish among different sources 
of contamination. 


4.4 Annual Determination of Monitoring Network 


The RCRA groundwater monitoring requirements include an annual evaluation of the groundwater 
monitoring network to determine if the network remains adequate to monitor the LL WMA. The network 
must include upgradient and downgradient wells in the uppermost aquifer. 


The groundwater flow direction beneath LLWMA-3 may change in the future due to discharges at the 
State-Approved Land Disposal Site (north of the LL WMA) or changes in extraction and injection 
associated with the 200-ZP-1 OU pump-and-treat system. The 200-ZP-1 pump-and-treat system is 
currently being expanded and is expected to begin operations in late 2011. The expansion has delayed 
proposing new monitoring well construction until after the anticipated large effects of the expanded 
pump-and-treat system are measured. However, an evaluation has determined an upgradient well can be 
drilled and completed near mixed waste Trenches 31 and 34 that would be functional even with the 
impact of the expanded 200-ZP-1 pump-and-treat system. This new RCRA well (299-W9-2) has been 
approved in accordance with Tri-Party Agreement (Ecology et al., 1989) Milestone M-24-00. 


Water-level measurements will be collected before each sampling event. A more comprehensive set of 
water-level measurements is made in the northern portion of the 200 West Area during March of each 
year, and the data are presented in the annual groundwater monitoring report (e.g., DOEIRL-20 10-11 ). 


4.5 Reporting and Notification 


The results of indicator evaluation monitoring are reported annually in accordance with the requirements 
of 40 CFR 265.94, "Recordkeeping and Reporting." Reporting will be made in annual Hanford Site 
groundwater monitoring reports (e.g., DOEIRL-2010-11). 
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Appendix A 


Quality Assurance Project Plan 
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A Quality Assurance Project Plan 


The contractor's quality assurance (QA) program describes the contractor's QA structure, requirements, 
implementation methods, and responsibilities. The contractor's environmental QA program plan provides 
the requirements for collecting and assessing environmental data in accordance with the following: 


• 10 CFR 830, Subpart A, "Nuclear Safety Management," "Quality Assurance Requirements" 


• DOE/RL-96-68, Hanford Analytical Services Quality Assurance Requirements Documents 
(HASQARD) 


• EP A/240/B-0 l/003, EPA Requirements for Quality Assurance Project Plans 


• U.S. Department of Energy (DOE) 0 414.1C, Quality Assurance 


This quality assurance project plan (QAPjP) establishes the quality requirements for environmental data 
collection including the planning, implementation, and assessment of sampling, field measurements, and 
laboratory analyses. Section 6.5 and 7.8 of the Hanford Federal Facility Agreement and Consent Order 
(Tri-Party Agreement) (Ecology et al., 1989a), Attachment 2, "Action Plan," require that QA/quality 
control (QC) and sampling and analysis activities specify the QA requirements for treatment, storage, 
and disposal (TSD) units, as well as for past-practice processes. The HASQARD requirements 
(DOE/RL-96-68) also apply to this work. 


The content of this QAPjP is patterned after the QA elements ofEPA/240/B-01/003. The QAPjP 
demonstrates conformance to the Part B requirements of Quality Systems for Environmental Data and 
Technology Programs: Requirements with Guidance for Use (ANSI/ASQ E4). This QAPjP is divided into 
four sections (designated in EP A/240/B-0 l/003) that describe the quality requirements and controls 
applicable to this investigation. This QAPjP is intended to supplement the contractor's environmental 
QA program plan. 


A 1 Project Management 
This section addresses the basic aspects of project management and will ensure that the project has 
defined goals, that the participants understand the goals and the approaches used, and that the planned 
outputs are appropriately documented. 


A1.1 Project/Task Organization 


The project organization in regard to planning, sampling, analysis, and data assessment is described in 
the following subsections and is shown in Figure A-1. For each functional primary contractor role, 
there is a corresponding oversight role within DOE. 


A 1.1.1 Regulatory Project Manager 
The Washington State Department of Ecology (Ecology) project manager is responsible for oversight 
of the work being performed under this groundwater monitoring plan. Ecology will work with the DOE 
Richland Operations Office (RL) to resolve concerns regarding the work as described in this QAPjP. 
Ecology can request this plan during a regulatory compliance inspection for review. 
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Figure A-1. Project Organization 


A1.1.2 U.S. Department of Energy, Richland Operations Office Project Manager 
Hanford Site cleanup is the responsibility ofRL. The RL project manager is responsible for authorizing 
the contractor to perform activities under the Comprehensive Environmental Response, Compensation, 
and Liability Act of 1980; the Resource Conservation and Recovery Act of 1976 (RCRA); the Atomic 
Energy Act of 1954; and the Tri-Party Agreement for the Hanford Site. 


A1.1.3 U.S. Department of Energy, Richland Operations Office Subject Matter Expert 
The RL subject matter expert is responsible for day-to-day oversight of the contractor's performance of 
workscope, for working with the contractor and the regulatory agencies to identify and work through 
issues, and for providing technical input to the RL project manager. 


A1.1.4 Contractor Groundwater Remediation Department Manager 
The contractor groundwater remediation department manager provides oversight for all activities and 
coordinates with DOE, the regulators, and primary contractor management in support of sampling and 
reporting activities. The remediation department manager also provides support to the RCRA Monitoring 
and Reporting manager to ensure that work is performed safely and cost effectively. 
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A 1.1.5 Groundwater Sampling Operations 
Groundwater sampling operations is responsible for planning and coordinating field sampling resources 
and provides the field work supervisor for routine groundwater sampling operations. The field work 
supervisor directs the samplers, who collect groundwater samples in accordance with the sampling and 
analysis plan, and corresponding standard procedures and work packages. The samplers also complete 
field logbook and chain-of-custody forms, including any shipping paperwork, and ensure delivery of 
samples to the analytical laboratory. 


A1.1.6 RCRA Monitoring and Reporting 
The RCRA Monitoring and Reporting manager is responsible for direct management of activities 
performed to meet RCRA TSD monitoring requirements. The RCRA Monitoring and Reporting manager 
coordinates with and reports to DOE and primary contractor management regarding RCRA TSD 
monitoring requirements. The RCRA Monitoring and Reporting manager assigns scientists to provide 
technical expertise. 


A 1.1. 7 Sample Management and Reporting Organization 
The Sample Management and Reporting organization coordinates laboratory analytical work to ensure 
that laboratories conform to HASQARD requirements (or their equivalent), as approved by DOE, the 
U.S. Environmental Protection Agency (EPA), and Ecology. Sample Management and Reporting receives 
analytical data from the laboratories, performs data entry into the Hanford Environmental Information 
System (HEIS) database, and arranges for data validation. Sample Management and Reporting is 
responsible for informing the RCRA Monitoring and Reporting manager of any issues reported by the 
analytical laboratories. 


A 1.1.8 Contract Laboratories 
The contract laboratories analyze samples in accordance with established procedures and provide 
necessary sample reports and explanations of results to support data validation. The laboratories must 
meet site-specific QA requirements and must have an approved QA plan in place. 


A 1.1.9 Quality Assurance 
The QA point of contact is matrixed to the subject matter expert and is responsible for QA issues on the 
project. Responsibilities include overseeing implementation of the project QA requirements; reviewing 
project documents, including data quality objective (DQO) summary reports, sampling and analysis plans, 
and the QAPjP; and participating in QA assessments on sample collection and analysis activities, as 
appropriate. The QA point of contact must be independent of the unit generating the data. 


A 1.1.1 0 Environmental Compliance Officer 
The environmental compliance officer provides technical oversight, direction, and acceptance of project 
and subcontracted environmental work, and also develops appropriate mitigation measures with the goal 
of minimizing adverse environmental impacts. 


A 1.1.11 Health and Safety 
The Health and Safety organization is responsible for coordinating industrial safety and health support 
within the project as carried out through health and safety plans, job hazard analyses, and other pertinent 
safety documents required by federal regulations or by internal primary contractor work requirements. 


A1.1.12 Waste Management 
Waste Management communicates policies and procedures and ensures project compliance for storage, 
transportation, disposal, and waste tracking in a safe and cost-effective manner. 
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A1.2 Problem Definition/Background 


The problem definition, as required by WAC 173-303-400 ("Dangerous Waste Regulations," "Interim 
Status Facility Standards") and 40 CFR 265, Subpart F ("Interim Status Standards for Owners and 
Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities," "Groundwater Monitoring"), 
is outlined in the main text discussion of this monitoring plan. The background is also provided in the 
monitoring plan. 


A 1.3 Project/Task Description 


The project description is provided in Chapters 3 and 4 of this monitoring plan and includes the selection 
of appropriate dangerous waste or dangerous waste constituents, collection and analyses of groundwater 
from the monitoring network, interpretation of analytical results, evaluation of the monitoring network, 
and reporting. 


The target analytes, along with the monitoring wells and frequency of sampling, are provided in 
Chapter 3. 


A 1.4 Quality Objectives and Criteria 


The quality objectives and criteria for groundwater monitoring are defined in the tables provided in this 
QAPjP in order to meet the evaluation requirements stated in the monitoring plan. 


A 1.5 Special Training/Certification 


Workers receive a level of training that is commensurate with their responsibility of collecting and 
transporting groundwater samples according to the Dangerous Waste Training Plan maintained for 
the TSD unit to meet the requirements of WAC 173-303-330, "Personnel Training." The field work 
supervisor, in coordination with line management, will ensure that all field personnel meet 
training requirements. 


A 1.6 Documents and Records 


The project scientist is responsible for ensuring that the current version of the groundwater monitoring 
plan is used and for providing any updates to field personnel. Version control is maintained by the 
administrative document control process. Significant changes to the plan that affect DQOs will be 
reviewed and approved by DOE and the regulatory agency prior to implementation. Table A-1 defines 
the types of changes that may be made to the sampling design and the documentation requirements. 


Logbooks and data forms are required for field activities. The logbook must be identified with a unique 
project name and number. Individuals responsible for the logbooks shall be identified in the front of the 
logbook, and only authorized individuals may make entries into the logbooks. Logbooks will be 
controlled in accordance with internal work requirements and processes. 


The HEIS database will be identified as a data repository for the Hanford Facility Operating Record unit 
file. Records may be stored in either electronic or hardcopy format. Documentation and records, 
regardless of medium or format, are controlled in accordance with internal work requirements and 
processes that ensure accuracy and retrievability of stored records. Records required by the Tri-Party 
Agreement will be managed in accordance with the requirements therein. 
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Table A-1. Actions and Documentation for Regulatory Notification 


Type of Change Action Documentation 


Temporary addition of wells or 
RCRA Monitoring and 


constituents, or increased sampling 
Reporting manager approval; Project's schedule 
notify regulatory agency, if tracking system 


frequency 
appropriate 


Unintentional impact to groundwater 
monitoring plan including one-time missed 
well sampling due to operational 
constraints, delayed sample collection, Electronic notification RCRA annual report 
broken pump, lost bottle set, missed 
sampling of indicator parameters, loss of 
samples in transit, etc. 


Planned change to groundwater monitoring 
activities, including addition or deletion of 


Revise monitoring plan 
Revised RCRA groundwater 


constituents or wells, change of sampling monitoring plan 
frequency, etc. 


Anticipated unavoidable changes Electronic notification; revise 
RCRA annual report and 
revised groundwater 


(e.g., dry wells) monitoring plan 
monitoring plan 


The results of groundwater monitoring are reported annually in accordance with the requirements of 
40 CFR 265.94, "Recordkeeping and Reporting." Reporting will be made in annual Hanford Site 
groundwater monitoring reports (e.g., DOE/RL-2010-11, Hanford Site Groundwater Monitoring and 
Performance Report for 2009: Volumes 1 & 2). 


A2 Data Generation and Acquisition 
This section addresses data generation and acquisition to ensure that the project's methods for sampling, 
measurement and analysis, data collection or generation, data handling, and QC activities are appropriate 
and documented. 


A2.1 Sampling Process Design (Experimental Design) 


The sampling design is based on regulatory requirements and judgmental sampling. 


A2.1.1 Regulatory Requirements 
The groundwater protection regulations of WAC 173-303-400 dictate the groundwater sampling and 
analysis requirements applicable to interim status TSD units. 


A2.1.2 Judgmental Sampling 
The selection of sampling and analysis requirements is based on knowledge of the feature or condition 
under investigation and is also based on professional judgment. The TSD unit monitoring is based on 
professional judgment. Conclusions depend on the validity and accuracy of professional judgment. 


A-5 







DOE/RL-2009-68, REV. 1 


A2.2 Sampling Methods 


Sampling is described in the contractor's environmental QA program plan, including the following: 


• Field sampling methods 


• Sample preservation, containers, and holding times 


• Corrective actions for sampling activities 


• Decontamination of sampling equipment 


The groundwater sampling operations supervisor must ensure that situations that may impair the usability 
of samples and/or data are documented in field logbooks or on nonconformance report forms in 
accordance with internal corrective action procedures, as appropriate. The groundwater sampling 
operations supervisor will note any deviations that occur from the standard procedures for sample 
collection, contaminants of potential concern, sample transport, or monitoring. The groundwater sampling 
operations supervisor is also responsible for coordinating all activities related to the use of field 
monitoring equipment (e.g., dosimeters and industrial hygiene equipment). Field personnel will document 
in the logbook all noncompliant measurements taken during field sampling. Ultimately, the groundwater 
sampling operations supervisor is responsible for developing, implementing, and communicating 
corrective action procedures; for documenting all deviations from procedure; and for ensuring that 
immediate corrective actions are applied to field activities. Problems with sample collection, custody, or 
data acquisition that adversely impact data quality or impair the ability to acquire data or failure to follow 
procedure will be documented in accordance with internal corrective action procedures, as appropriate. 


A2.3 Sample Handling and Custody 


A sampling and data tracking database is used to track samples from the point of collection through the 
laboratory analysis process. Laboratory analytical results are entered and maintained in the HEIS 
database. Each sample is identified and labeled with a unique HEIS sample number. The contractor's 
environmental QA program plan specifies sample handling information, including the following: 


• Container requirements 


• Container labeling and tracking process 


• Sample custody requirements 


• Shipping and transportation 


Sample custody during laboratory analysis is addressed in the applicable laboratory's standard operating 
procedures. Laboratory custody procedures will ensure that sample integrity and identification are 
maintained throughout the analytical process. Storage of samples at the laboratory will be consistent with 
laboratory instructions prepared by the Sample Management and Reporting organization. 


A2.4 Analytical Methods 


Information on analytical methods is provided in Table A-2. These analytical methods are controlled in 
accordance with the laboratory's QA plan and the requirements of this QAPjP. The primary contractor 
participates in oversight of offsite analytical laboratories to qualify the laboratories for performing 
Hanford Site analytical work. 


A-6 







DOE/RL-2009-68, REV. 1 


Table A-2. Preservation Techniques, Analytical Methods Used, 
and Current Method Quantitation Limits for Continuing Constituents 


Collection and Analysis 
Constituent Preservation8 Methodsb 


Contamination Indicator Parameters 


Total organic carbon G/P, HCL to pH <2 SW-846ct Method 9060 


Total organic halides 
G, H2S04 to pH <2, SW-846ct Method 9020 


no head space 


Metals Analyzed by ICP Method- Unfiltered/Filtered 


Calcium 


Cadmium 


Sodium 
SW -846ct Method 60 1 OB/C, 


Manganese P, HN03 to pH <2 SW-846 Method 6020e, or 
EP A/600 Method 200.8e 


Potassium 


Iron 


Magnesium 


Anions byiC 


Bromide 


Chloride 


Fluoride 


Nitrate p EP A/600 Method 300.0r 


Nitrite 


Phosphate 


Sulfate 


Other 


Standard Methodg 2320, 
Alkalinity GIP EP A/600 Method 310.1, 


EP A/600 Method 310.2 


Conductivity, field Field measurement Instrument/meter 


Dissolved oxygen, field Field measurement Instrument/meter 


pH, field measurement Field measurement Instrument/meter 


SW-846 Method 8040, 
Phenol G SW-846 Method 8041, 


SW-846 Method 8270D 
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Method 
Quantitation Limit 


(Jtg/L}' 


1,000 


20 


1,000 


5 


500 


5 


4,000 


50 


750 


250 


200 


500 


250 


250 


500 


500 


5,000 


1 J.!Ohm 


0 mg/L 


0.1 


5 
5 
10 
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Table A-2. Preservation Techniques, Analytical Methods Used, 
and Current Method Quantitation Limits for Continuing Constituents 


Collection and Analysis 
Constituent Preservation" Methodsb 


Temperature Field measurement Instrument/meter 


Turbidity, field measurement Field measurement Instrument/meter 


Method 
Quantitation Limit 


(Jlg/L}' 


0.1 NTU 


a. All samples will be collected in plastic (P) or glass (G) containers and will be cooled to 4°C upon collection. 


b. Constituents grouped together are analyzed by the same method, unless otherwise indicated. 


c. Detection limit units, unless otherwise indicated. 


d. SW-846, Methods for Evaluation of Solid Waste: Physical/Chemical Methods. 


e. SW-846 Method 6010 is the preferred method; however, Method 6020 or EPN600 Method 200.8 may be used, as long as 
the method quantitation limit listed is met. 


f. Analytical method adapted from Method 300.0, Test Methods for Determination of Inorganic Anions in Water by Jon 
Chromatography (EPA-600/4-84-0 17). 


g. Standard Methods for the Examination of Water and Wastewater (APHA et al., 2005). 


Laboratories providing analytical services in support of this QAPjP will report errors to the Sample 
Management and Reporting project coordinator, who will then initiate a sample disposition record. 
The error-reporting process is intended to document analytical errors and the resolution of those errors 
with the project scientist. The corrective action program addresses the following : 


• Evaluation of impacts of laboratory QC failures on data quality 


• Root-cause analysis of QC failures 


• Evaluation of recurring conditions that are adverse to quality 


• Trend analysis of quality-affecting problems 


• Implementation of a quality improvement process 


• Control of nonconforming materials that may affect quality 


A2.5 Quality Control 


The QC procedures must be followed in the field and laboratory to ensure that reliable data are obtained. 
Field QC samples will be collected to evaluate the potential for cross-contamination and to provide 
information pertinent to field variability. Field QC for sampling will require the collection of field 
replicates (duplicates), trip or field blanks, and equipment blanks. Laboratory QC samples estimate the 
precision and bias of the analytical data. Field and laboratory QC samples are summarized in Table A-3. 


A2.5.1 Field Quality Control Samples 
Field QC samples will be collected to evaluate the potential for cross-contamination and field sampling 
performance. The QC samples and the required frequency for collection are described in this section. 


Full trip blanks (FTBs) are prepared by the sampling team prior to traveling to the sampling site. The FTB 
is filled with high-purity reagent water. The bottles are sealed and transported, unopened, to the field in 
the same storage containers used for samples collected that day. Collected FTBs are analyzed for the 
same constituents as the samples. The FTBs are used to evaluate potential contamination of the samples 
due to the sample bottles, preservative, handling, storage, or transportation. 
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Table A-3. QC Samples 


Sample Type Primary Characteristics Evaluated Frequency 


Field QC 


Full trip blank Contamination from containers or transportation 1 per 20 well trips 


1 each day; volatile 
Field transfer blank Contamination from sampling site organic compounds 


sampled 


Equipment blank Contamination from nondedicated equipment As needed" 


Replicate/duplicate samples Reproducibility 1 per 20 well trips 


Laboratory QC 


Method blanks Laboratory contamination 1 per batch 


Laboratory duplicates Laboratory reproducibility See footnoteb 


Matrix spikes Matrix effect and laboratory accuracy See footnoteb 


Matrix spike duplicates Laboratory reproducibility/accuracy See footnoteb 


Surrogates Recovery/yield See footnoteb 


Laboratory control samples Method accuracy 1 per batch 


a. For portable Grundfos® (registered trademark of Grundfos Pumps Corporation, Colorado Springs, Colorado) pumps, 
equipment blanks are collected I per 10 well trips. Whenever a new type ofnondedicated equipment is used, an equipment 
blank shall be collected every time sampling occurs until it can be shown that less frequent collection of equipment blanks is 
adequate to monitor the decontamination procedure for the nondedicated equipment. 


b. As defined in the laboratory contract or quality assurance plan, and/or analysis procedures. 


Field transfer blanks (FXRs) are preserved volatile organic analysis sample bottles that are filled at the 
sample collection site with high-purity reagent water that has been transported to the field. After 
collection, FXR bottles are sealed and placed in the same storage containers with the samples from the 
associated sampling event. The FXR samples are analyzed for volatile organic compounds only. 
The FXRs are used to evaluate potential contamination caused by conditions in the field. 


Equipment blanks (EBs) are samples in which high-purity reagent water is passed through the pump or 
placed in contact with the sampling surfaces of the equipment to collect blank samples identical to the 
sample set that will be collected. The EB bottles are placed in the same storage containers with the 
samples from the associated sampling event. The EB samples are analyzed for the same constituents as 
the samples from the associated sampling event. The EBs are used to evaluate the effectiveness of the 
cleaning process to ensure that samples are not cross-contaminated from previous sampling events. 


For the field blanks (i.e., FTBs, FXRs, and EBs), results above two times the method detection limit are 
identified as suspected contamination. However, for common laboratory contaminants such as acetone, 
methylene chloride, 2-butanone, toluene, and phthalate esters, the limit is five times the method 
detection limit. 


Field duplicates, also known as replicates, are two samples that are collected as close as possible to the 
same time and same location, and they are intended to be identical. Field duplicates are stored and 
transported together and are analyzed for the same constituents. The field duplicates are used to 
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determine precision for both sampling and laboratory measurements. The results of the field duplicates 
must have precision within 20 percent, as measured by the relative percent difference. Only field 
duplicates with at least one result greater than five times the method detection limit or minimum 
detectable activity are evaluated. 


Double-blind samples contain a concentration of analyte known to the supplier but unknown to the 
analyzing laboratory. The laboratory is not informed that the samples are QC samples. The project 
submits double-blind samples to assess analytical precision and accuracy. 


A2.5.2 Laboratory Quality Control Samples 
The laboratory QC samples (e.g., method blanks, laboratory control sample/blank spikes, and matrix 
spikes) are defined in Chapter 1 of SW -846, Test Methods for Evaluating Solid Waste: Physical/Chemical 
Methods, and wi ll be run at the frequency specified in that reference, unless superseded by agreement. 


A2.5.3 Quality Control Requirements 
Table A-4 lists the acceptance criteria for QC samples, and Table A-5 lists the acceptable recovery limits 
for the double-blind standards. These samples are prepared by spiking Hanford Site background well 
water with known concentrations of constituents of interest. Spiking concentrations range from the 
detection limit to the upper limit of concentration determined in groundwater on the Hanford Site. 
Investigations shall be conducted for double-blind standards that are outside of acceptance limits. 
The results from these standards are used to determine the acceptability of the associated parameter data. 


Table A-4. Field and Laboratory QC Elements and Acceptance Criteria 


QC Acceptance Corrective 
Method• Element Criteria Action 


General Chemical Parameters 


MBb <MDL Flagged with "C" 


Alkalinity LCS 80-120% recoveryc Data reviewedd 


Conductivity 
DUP ::;20%RPDc Data reviewedd 


pH 


Total organic carbon 
MS" 75-125% recoveryc Flagged with "N" 


Total organic halides EB, FTB <2 times MDL Flagged with "Q" 


Field duplicate ::;20% RPDr Flagged with "Q" 


Anions 


MB <MDL Flagged with "C" 


LCS 80-120% recoveryc Data reviewedd 


DUP :S20% RPDC Data reviewedd 
Anions by IC 


MS 75-125% recoveryc Flagged with "N" 


EB,FTB <2 times MDL Flagged with "Q" 


Field duplicate :S20% RPDr Flagged with "Q" 
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Table A-4. Field and Laboratory QC Elements and Acceptance Criteria 


Method• 


Metals 


ICP metals 


ICP/MS metals 


a. Refer to Table A-2 for specific analytical methods. 


b. Does not apply to pH. 


QC 
Element 


MB 


LCS 


MS 


MSD 


EB,FTB 


Field duplicate 


Acceptance 
Criteria 


<CRDL 


80-1 20% recoveryc 


75-1 25% recoveryc 


:S20% RPD0 


<2 times MDL 


:S20% RPDr 


Corrective 
Action 


Flagged with "C" 


Data reviewedct 


Flagged with "N" 


Data reviewedct 


Flagged with "Q" 


Flagged with "Q" 


c. Laboratory-determined, statistically derived control limits may also be used. Such limits are reported with the data. 


d. After review, corrective actions are determined on a case-by-case basis. Corrective actions may include a laboratory 
recheck or flagging the data as suspect ("Y" flag) or rejected ("R" flag) . 


e. Applies to total organic carbon and total organic halides only. 


f. Applies only in cases where one or both results are greater than five times the detection limit. 


Data flags : 


C possible laboratory contamination (analyte was detected in the associated method blank) 


N result may be biased (associated matrix spike result was outside the acceptance limits) 


Q problem with associated field QC sample (blank and/or duplicate results were out of limits) 


Table A-5. Blind Standard Constituents and Schedule 


Accuracy 
Constituents Frequency (%) 


Carbon tetrachloride Quarterly ±25% 


Chloroform Quarterly ±25% 


Trichloroethylene Quarterly ±25% 


Fluoride Quarterly ±25% 


Nitrate Quarterly ±25% 


Cyanide Quarterly ±25% 


Chromium Annually ±20% 


TOCb Quarterly 
Varies according to 
spiking compound 


A-11 


Precision 
(%RSDt 


::;25% 


::;25% 


::0:25% 


::;25% 


::;25% 


::;25% 


::;25% 


Varies according to 
spiking compound 
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Table A-5. Blind Standard Constituents and Schedule 


Accuracy Precision 
Constituents Frequency (%) (%RSDt 


TOXC Quarterly 
Varies according to Varies according to 
spiking compound spiking compound 


a. If the results are less than five times the required detection limit, then the criterion is that the difference of the results of the 
replicates is less than the required detection limit. 


b. The spiking compound generally used for TOC is potassium phthalate. Other spiking compounds may also be used. 


c. Two sets of spikes for TOX will be used. The spiking compound for one set should be 2,4,5-trichlorophenol. The spiking 
compound for the second set should include the constituents used for the volatile organic compounds sample (carbon 
tetrachloride, chloroform, and trichloroethylene). 


Holding time is the elapsed time period between sample collection and analysis. The contractor's 
environmental QA program plan provides a table with holding times. Exceeding the required holding 
times could result in changes in constituent concentrations due to volatilization, decomposition, or other 
chemical alterations. Recommended holding times depend on the analytical method, as specified in 
SW-846 or Methods ofChemical Analysis of Water and Wastes (EPA/600/4-79/020). Data associated 
with exceeded holding times are flagged with an "H" in the HEIS database. Data that exceed the holding 
time shall be maintained but potentially may not be used in statistical analyses. 


Additional QC measures include laboratory audits and participation in nationally based performance 
evaluation studies. The contract laboratories participate in national studies such as the EPA-sanctioned 
Water Pollution and Water Supply Performance Evaluation studies. The groundwater project periodically 
audits the analytical laboratories to identify and solve quality problems, or to prevent such problems 
from occurring. Audit results are used to improve performance, and the summaries of audit results and 
performance evaluation studies are presented in the annual groundwater monitoring report. 


Failure of QC will be determined and evaluated during data validation and the data quality assessment 
process. Data will be qualified, as appropriate. 


A2.6 Instrument/Equipment Testing, Inspection, and Maintenance 


Measurement and testing equipment used in the field or in the laboratory that directly affects the quality 
of analytical data will be subject to preventive maintenance measures to minimize measurement system 
downtime. Laboratories and onsite measurement organizations must maintain and calibrate their 
equipment. Maintenance requirements (e.g., documentation of routine maintenance) will be included in 
the individual laboratory and the onsite organization's QA plan or operating procedures, as appropriate. 
Maintenance of laboratory instruments will be performed in a manner consistent with SW -846, or with 
auditable HASQARD and contractual requirements. Consumables, supplies, and reagents will be 
reviewed in accordance with SW-846 requirements and will be appropriate for their use. 


A2.7 Instrument/Equipment Calibration and Frequency 


Specific field equipment calibration information is provided in the environmental QA program plan. 
Standards used for calibration will be certified and traceable to nationally recognized performance 
standards. Analytical laboratory instruments and measuring equipment are calibrated in accordance with 
the laboratory's QA plan. 
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A2.8 Inspection/Acceptance of Supplies and Consumables 


Supplies and consumables used to support sampling and analysis activities are procured in accordance 
with internal work requirements and processes that describe the contractor's acquisition system and the 
responsibilities and interfaces necessary to ensure that items procured/acquired for contractor meet the 
specific technical and quality requirements. The procurement system ensures that purchased items comply 
with applicable procurement specifications. Supplies and consumables are checked and accepted by users 
prior to use. 


Supplies and consumables that are procured by the analytical laboratories are procured, checked, and used 
in accordance with the laboratory's QA plan. 


A2.9 Nondirect Measurements 


Nondirect measurements include data obtained from sources such as computer databases, programs, 
literature files, and historical databases. If evaluation includes data from historical sources, whenever 
possible such data will be validated to the same extent as the data generated as part of this effort. All data 
used in evaluations will be identified by source. 


A2.1 0 Data Management 


The Sample Management and Reporting organization, in coordination with the RCRA Monitoring and 
Reporting manager, is responsible for ensuring that analytical data are appropriately reviewed, managed, 
and stored in accordance with applicable programmatic requirements that govern data management 
procedures. Electronic data access, when appropriate, will be via a database (e.g., HEIS or 
a project-specific database). Where electronic data are not available, hardcopies will be provided in 
accordance with Section 9.6 of the Tri Party Agreement Action Plan (Ecology et al., 1989b). The HEIS 
database will be identified as a data repository for the Hanford Facility Operating Record unit file. 


All field activities will be recorded in the field logbook. 


Laboratory errors are reported to the Sample Management and Reporting organization on a routine basis. 
For reported laboratory errors, a sample disposition record will be initiated in accordance with contractor 
procedures. This process is used to document analytical errors and to establish resolution of the errors 
with the RCRA Monitoring and Reporting manager. Sample disposition records become a permanent part 
of the analytical data package for future reference and for records management. 


A3 Assessment and Oversight 
The elements discussed in this section address the activities for assessing the effectiveness of project 
implementation and the associated QA and QC activities. The purpose of the assessment is to ensure that 
the QAPjP is implemented as prescribed . 


A3.1 Assessments and Response Actions 


The contractor management, Regulatory Compliance, Quality, and/or Health and Safety organizations 
may conduct random surveillances and assessments to verify compliance with the requirements outlined 
in this QAPjP. 


Oversight activities in the analytical laboratories, including corrective action management, are conducted 
in accordance with the laboratory's QA plan. The primary contractor conducts oversight of offsite 
analytical laboratories to qualify the laboratories for performing Hanford Site analytical work. 


A-13 







DOE/RL-2009-68, REV. 1 


A3.2 Reports to Management 


Reports to management on data quality issues will be made if and when these issues are identified. Issues 
reported by the laboratories are communicated to the Sample Management and Reporting organization, 
which initiates a sample disposition record in accordance with contractor procedures. This process is 
used to document analytical or sample issues and to establish resolution with the RCRA Monitoring and 
Reporting manager. 


A4 Data Validation and Usability 
The elements in this section address the QA activities that occur after the data collection phase of the 
project is completed. Implementation of these elements determines whether the data conform to the 
specified criteria, thus satisfying project objectives. These elements are further discussed in the 
contractor's environmental QA program plan. 


A4.1 Data Review, Verification, and Validation 


The criteria for verification may include review for completeness (e.g., all samples were analyzed as 
requested), use of the correct analytical method/procedure, transcription errors, correct application of 
dilution factors, appropriate reporting of dry weight versus wet weight, and correct application of 
conversion factors. Laboratory personnel may perform data verification. 


A4.2 Verification and Validation Methods 


The work activities shall follow documented procedures and processes for data validation and 
verification, as summarized below. Validation of groundwater data consists of assessing whether the data 
collected and measured truly reflect aquifer conditions. Verification means assessing data accuracy, 
completeness, consistency, availability, and internal control practices to determine overall reliability of 
the data collected. Other DQOs that shall be met include proper chain-of-custody, sample handling, use 
of proper analytical techniques as applied for each constituent, and the quality and acceptability of the 
laboratory analyses conducted. 


Groundwater monitoring staff perform checks on laboratory electronic data files for formatting, allowed 
values, data flagging (i.e., qualifiers), and completeness. Hardcopy results are verified to check for 
(1) completeness, (2) notes on condition of samples upon receipt by the laboratory, (3) notes on problems 
encountered during analysis of the samples, and ( 4) correct reporting of results. If data are incomplete or 
deficient, staff work with the laboratory to correct the problem found during the analysis. 


The data validation process provides the requirements and guidance for validating groundwater data that 
are routinely collected. Validation is a systematic process of reviewing verified data against a set of 
criteria (provided in Section A2.5) to determine whether the data are acceptable for their intended use. 


Results of laboratory and field QC evaluations, double-blind sample results, laboratory performance 
evaluation samples, and holding-time criteria are considered when determining data usability. Staff 
review the data to identify whether observed changes reflect changes in groundwater quality or potential 
data errors, and they may request data reviews oflaboratory, field, or water-level data for usability 
purposes. The laboratory may be asked to check calculations or re-analyze the sample, or the well may 
be resampled. Results of the data reviews are used to flag the data appropriately in the HEIS database 
(e.g., "R" for reject, "Y" for suspect, or "G" for good) and/or to add comments. 
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A4.3 Reconciliation with User Requirements 


The data quality assessment process compares completed field sampling activities to those proposed in 
corresponding sampling documents and provides an evaluation of the resulting data. The purpose of the 
data evaluation is to determine if quantitative data are of the correct type and are of adequate quality and 
quantity to meet project DQOs. The RCRA Monitoring and Reporting manager is responsible for 
determining if data quality assessment is necessary and for ensuring that, if required, one is performed. 
The results of the data quality assessment will be used in interpreting the data and determining if the 
objectives of this activity have been met. 
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E. SECURITY 1 


The Low-Level Burial Grounds (LLBG) Trenches 31 & 34 will be operated to minimize exposure of the 2 
general public and operating personnel to dangerous waste. 3 


E.1 Security 4 


Refer to Permit Attachment 3, Security.  The LLBG -Trenches 31 & 34 are located within the 200 Area of 5 
the Hanford Facility and access is controlled by physical barriers, which complies with 6 
WAC 173-303-310(2)(c).  Signs stating Danger-Unauthorized Personnel Keep Out, or equivalent 7 
language, legible at 25 feet or more, are posted near the entrance of each mixed waste storage/disposal 8 
area. 9 


E.1.1 Waiver 10 


Waiver of the security procedures and equipment requirements for the LLBG Trenches 31 & 34 are not 11 
requested, therefore; WAC 173-303-310(1)(a) and (b) are not applicable to the LLBG Trenches 31 & 34. 12 


 13 
  14 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-310

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-310
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F PREPAREDNESS AND PREVENTION 1 


This Addendum discusses preparedness and prevention requirements; preventive procedures, structures, 2 
and equipment; and prevention of ignitable, reactive, and incompatible waste as related to Low-Level 3 
Burial Grounds (LLBG) 218-W-5, Trenches 31 & 34..  LLBG Trenches 31 & 34 are operated to minimize 4 
exposure of human health and the environment. 5 


F.1 Preparedness and Prevention Requirements 6 


The following sections describe the preparedness and prevention measures to be taken at LLBG Trenches 7 
31 & 34. 8 


F.1.1 Equipment Requirements 9 


The following sections describe the internal and external communications systems and the emergency 10 
equipment required that could be activated by the LLBG Trenches 31 & 34 Building Emergency Director 11 
(BED). 12 


F.1.2 Internal Communications 13 


LLBG Trenches 31 & 34 shall be equipped with an internal communication system to provide immediate 14 
emergency instructions to personnel.  The communication system must include two-way radios or cellular 15 
telephones. 16 


F.1.3 External Communications 17 


LLBG Trenches 31 & 34 personnel at the LLBG Trenches 31 & 34 shall have voice communication or 18 
equivalent (e.g., hand signals) during work assignments for summoning emergency assistance from the 19 
Hanford Fire Department, the Hazardous Materials Response Team, and/or local emergency response 20 
teams as necessary.  External communication will be maintained through the telephone communication 21 
system, a two-way radio base station, and two-way portable radios.  In addition, the following external 22 
communication systems shall be available for notifying persons assigned to emergency response 23 
organizations: 24 


• Telephone number 911 from site office phones or 373-0911 from cellular phones, contact point 25 
for the Hanford Facility; the Hanford Patrol Operations Center notifies and/or dispatches required 26 
emergency responders. 27 


• Telephone number 373-3800, is the single point of contact for the Hanford Patrol Operations 28 
Center. 29 


F.1.4 Emergency Equipment 30 


Emergency equipment will be available for use at LLBG as required by WAC 173-303-340(1).  A list of 31 
equipment will be available for inspection as required by the Contingency Plan and Permit Conditions 32 
II.A and III.17.F.  The LLBG relies on the Hanford Fire Department to respond to fires and other 33 
emergencies as described in Permit Attachment 4, Hanford Emergency Management Plan, 34 
(DOE/RL-94-02).  The LLBG Trenches 31 & 34 operations personnel shall be trained in the use of 35 
emergency equipment according to Addendum G (Personnel Training)  36 


F.1.5 Water for Fire Control 37 


The Hanford Fire Department shall be equipped with fire engines to provide needed water for fire control 38 
for fires requiring high water volume and pressure at the LLBG Trenches 31 & 34. 39 


F.1.6 Aisle Space Requirement 40 


Aisle spacing during container storage operations at the LLBG 218-W-5, Trenches 31 & 34 shall be 41 
sufficient to allow the movement of personnel and fire protection equipment in and around the containers.  42 
Container storage will be managed in a manner equivalent with the International Fire Code for the 43 
protection of human health and the environment.  A minimum 30-inch aisle space shall be maintained 44 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-340
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between rows of containers as required by WAC 173-303-630(5)(c) and WAC 173-303-340(3) for 1 
storage of waste at the Trench 31 Waste Storage Pad or the Trench 34 Waste Storage Pad.  During 2 
container storage operations at the Trench 31 Waste Storage Pad or the Trench 34 Waste Storage Pad, 3 
rows of drums shall be placed no more than two drums wide in accordance with WAC 173-303-630(5)(c).  4 
The containers are loaded and unloaded via the access ramp on the south side of each trench. 5 


F.2 Preventive Procedures, Structures, and Equipment 6 


The following sections describe preventive procedures, structures, and equipment. 7 


F.2.1 Spill Prevention and Control 8 


This section discusses the prevention of dangerous and/or mixed waste spills or leaks during the loading 9 
and unloading of waste and during transfers into and out of LLBG Trenches 31 & 34. 10 


F.2.1.1 Unloading Operations 11 


Methods used to prevent releases during unloading operations depend on waste form (e.g., containerized 12 
or bulk).  The methods employed are as follows: 13 


• Containers shall be inspected for damage before being unloaded from the transport vehicle. 14 
• Containerized waste shall be handled by appropriate equipment (e.g., forklift or crane) during 15 


unloading. 16 
• Path from loading area to storage area shall be clear of obstructions. 17 
• Containers and bulk waste shall  not be unloaded with winds in excess of 15 miles (24 18 


kilometers) per 5 hours. 19 
• Bulk waste shall be handled in a manner to ensure that dispersal does not occur (e.g., use of 20 


fixatives while placing bulk waste in trenches and air monitoring). 21 
Any spills shall be managed as identified in Addendum J (Contingency Plan).  In the LLBG Trenches 31 22 
& 34, container pallets, burial containers, and other approved waste packages are placed individually in 23 
the trenches for burial.  Waste may be staged at the waste unloading area no longer than necessary for 24 
placement into the trench; however, waste might be left in place overnight (e.g., should the daily 25 
operational shift end or weather conditions preclude movement) before waste is placed into the trench. 26 


F.2.2 Runoff 27 


The waste in the LLBG Trenches 31 & 34 shall be buried below the land surface; thus, the LLBG 28 
Trenches 31 & 34 are designed to prevent runoff of precipitation that might have come in contact with 29 
waste.  The average precipitation is approximately 6 inches (16 centimeters) per year, so minimal run-off 30 
occurs.  The land surface is relatively level, so trenches have only internal drainage.  The minimal 31 
amounts of precipitation that accumulate are contained within the trenches. 32 


The lined LLBG 218-W-5, Trenches 31 & 34 are designed to channel run-on liquid away from the 33 
trenches.  Run-off liquid will be captured within the trenches.  Surface liquid evaporates.   34 


Actions to be taken in response to a spill or discharge are detailed in Addendum J (Contingency Plan). 35 


F.2.3 Water Supplies 36 


The design and operation of the LLBG Trenches 31 & 34 are intended to minimize the generation of 37 
potentially contaminated leachate and to prevent its migration into groundwater resources in the local 38 
area.  Operations are designed to protect local water supplies (Addendum C, Process Information) and 39 
mitigate contaminant migration through surface water and groundwater (Addendum D, Groundwater 40 
Monitoring).  Descriptions of activities that prevent contamination of water supplies or groundwater 41 
include the following: 42 


• Placement of mixed waste in LLBG 218-W-5, Trenches 31 & 34, refer to Addendum C (Process 43 
Information). 44 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-630

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-340

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-630
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– Waste shall be containerized or stabilized to control migration of mixed waste. 1 
– Run-on and run-off shall be controlled. 2 
– Leak detection systems shall be used. 3 
– Leachate shall be collected and managed as mixed waste. 4 
– Inspections shall be performed. 5 


• Placement of backfill on filled portions of trenches. 6 


F.2.4 Equipment and Power Failure 7 


Electrical power is required for LLBG 218-W-5, Trenches 31 & 34; however, loss of electricity does not 8 
constitute an emergency, but should be restored as soon as possible.  Electricity supplies power to the 9 
sump pumps used to remove accumulated leachate from the primary and secondary liners. 10 


F.2.5 Personnel Protection Equipment 11 


All personnel shall be required to wear the personnel protective equipment required by the work 12 
authorization documentation when working in sections of LLBG Trenches 31 & 34.  The protective 13 
clothing required in the LLBG Trenches 31 & 34 varies depending on the form and content of the waste.  14 
Personnel will be instructed to wear personal protective equipment in accordance with training, posting, 15 
and instructions.   16 


F.3 Prevention of Reaction of Ignitable, Reactive, and Incompatible Waste 17 


The following sections describe prevention of reaction of ignitable, reactive, and incompatible waste.  18 
Waste acceptance criteria prohibit the disposal of ignitable or reactive waste in the LLBG Trenches 31 & 19 
34.  Reactive and ignitable waste must be treated and/or neutralized (Addendum B, Waste Analysis).  No 20 
ignitable or reactive waste subject to 40 CFR 268 can be stored in LLBG 218-W-5, Trenches 31 & 34. 21 
Ignitable or reactive waste shall be managed pursuant to WAC 173-303-395(1).  In addition, the 22 
requirements of WAC 173-303-630(9) and WAC 173-303-640(9) shall be met. 23 


Addendum B (Waste Analysis) requires that ignitable or reactive waste be treated in accordance with 24 
RCRA-specified treatment standards.  In addition, measures shall be taken to ensure that the commingling 25 
of incompatible waste does not occur.  Waste acceptance criteria ensure that the required treatment has 26 
been performed before the waste is disposed or stored in the LLBG Trenches 31 & 34. 27 


 28 
  29 



http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&rgn=div5&view=text&node=40:26.0.1.1.3&idno=40

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-395

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-630

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-640
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ADDENDUM G 1 


PERSONNEL TRAINING 2 


Specific requirements for the Hanford Facility Personnel Training program are described in Permit 3 
Attachment 5.  The Permittees will comply with the training matrix below, which provides training 4 
requirements for Hanford Facility personnel associated with the Low-Level Burial Grounds (LLBG), 5 
Trenches 31 & 34.  Refer to the LLBG, Trenches 31 & 34 Dangerous Waste Training Plan (DWTP) for a 6 
complete description of the personnel training requirements.  As required by Permit Condition II.I.2, a 7 
copy of the LLBG, Trenches 31 & 34 DWTP will be placed in the Hanford Facility Operating Record, 8 
LLBG, Trenches 31 & 34 File, and will be updated by the Permittees as unit specific conditions change.  9 
Training received by facility personnel will be commensurate with the duties they perform.  Individuals 10 
are not required to receive training for work/duties they do not perform. 11 


LLBG, Trenches 31 & 34 Training Matrix 12 


 Training Category1 


Permit Attachment 5 
Training Category  


General 
Hanford 
Facility 
Training 


Contingency 
Plan Training 


Emergency 
Coordinator 


Training 


Operations Training 


Low-Level Burial 
Grounds – Trenches 
31 & 34 DWTP 
implementing plan 


Orientation 
Program 


Emergency 
Response 


(Contingency 
Plan) 


Emergency 
Coordinator 


Training 


General 
Waste 


Management 
Container 


Management Landfill 
Job title/position  
Nuclear Chemical 
Operator X X  X X X 


Operations Supervisor X X X X   
Environmental 
Compliance Officer 
(ECO) 


X 
  


X 
 


 


Non-Resident Waste 
Service Provider X   X X  


Non-Resident Sampler X   X 
 


X 
 13 
  14 
                                                      
1 Refer to the LLBG, Trenches 31 & 34 Dangerous Waste Training Plan for a complete description of coursework in 
each training category. 
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H CLOSURE 1 


This addendum discusses pre-closure, closure, and post closure activities for the Low Level Burial 2 
Ground (LLBG) Trenches 31 & 34 and the associated container storage units.  This closure plan complies 3 
with WAC 173-303-610 and represents the baseline for closure. 4 


The closure process will be the same for partial closure or closure of the entire LLBG Trenches 31 & 34 5 
and the associated container storage units.  The remainder of this Addendum describes the performance 6 
standards that will be met, and the closure/post closure activities that will be conducted. 7 


H.1 Closure Plan 8 


Waste containers and bulk waste that meet the LLBG Trenches 31 & 34 waste acceptance criteria will be 9 
disposed in the lined landfill that complies with WAC 173-303-665 standards (Addendum C).  The LLBG 10 
Trenches 31 & 34 and the associated container storage units will be closed according to current applicable 11 
WAC 173-303 regulations, DOE requirements, best management practices, and will be integrated with 12 
the overall cleanup activities performed under the Hanford Federal Facility Agreement and Consent Order 13 
(HFFACO) (Permit Attachment 1). 14 


The disposal landfill cover will be designed and located to comply with WAC 173-303-665(6) and 15 
WAC 173-303-610.  The specification and/or variation for other cover designs will be provided at the 16 
time of closure once a hazard(s) has been defined. 17 


H.2 Closure Performance Standards 18 


Closure requirements found in WAC 173-303-665(6) will make up the closure performance standards for 19 
the LLBG Trenches 31 & 34. 20 


H.3 Preclosure Activities 21 


Pre-closure activities will include, at a minimum, placing interim or final covers over the filled portions of 22 
Trenches 31& 34.  Placement of covers over the filled portions may be deferred until final closure.  Once 23 
a decision is made to construct the final covers over the landfills, closure cover designs will be used that 24 
satisfy the dangerous waste disposal requirements defined in WAC 173-303. 25 


The selection of a final cover design has not been identified.  Figure H.1 shows an example of a typical 26 
Hanford Site landfill cover design.  Design(s) will include features to satisfy the minimum requirements 27 
found in WAC 173-303-665(6). 28 


Closure of the associated container storage units will be as described in WAC 173-303-630(10).  29 


H.4 Maximum Extent of Operation 30 


The maximum process design capacities of Trenches 31 & 34 are the same; 21,408 cubic meters each 31 
trench.  32 


H.5 Decontaminating Equipment and Structures 33 


All ancillary equipment and its secondary containment, and instrumentation (e.g., level-indicating 34 
devices, leak detection devices, pumps, piping) meet the definition of 'debris' as defined in 35 
WAC 173-303-040.  Items in direct contact with mixed waste are assumed to meet the definition of 36 
'hazardous debris' as defined in WAC 173-303-040. 37 


Currently, three options are available for treating hazardous debris.  The first option is to treat the debris 38 
using one of the three-debris treatment technologies extraction, destruction, or immobilization as 39 
described in 40 CFR 268.45.  If the hazardous debris is treated using approved extraction or destruction 40 
technologies, the debris is no longer required to be managed as a dangerous waste as long as the debris 41 
does not exhibit a characteristic of a dangerous waste.  If hazardous debris contaminated with a listed 42 
waste is treated using an immobilization technology, it remains a listed waste, even after the LDR 43 
treatment standards are met unless Ecology makes a case-by-case determination that the debris 'no longer 44 
contains' a mixed waste.  In effect, by making this 'contained-in' determination on a case-by-case basis, 45 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-610

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-665

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303

http://www.hanford.gov/?page=91&parent=0

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-665

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-610

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-665

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-665

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-630

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-040
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Ecology will be setting clean closure standards in accordance with the closure performance standards of 1 
WAC 173-303-610(2)(a)(ii). 2 


The second option is to treat the hazardous debris to meet the constituent specific LDR treatment standard 3 
for the waste or waste specific constituents contaminating the debris; however, such debris, even after 4 
treatment, may be considered a dangerous waste under the dangerous waste regulations and may require 5 
management at a facility permitted to manage dangerous waste. 6 


The third option involves obtaining a 'contained-in determination' for the hazardous debris, thereby 7 
rendering the waste 'non-hazardous' for those waste specific-listed constituents that fall below MTCA 8 
method B risk-based health limits [WAC 173-340].  Moreover, it must be proven that the debris does not 9 
designate as a characteristic waste under WAC 173-303. 10 


H.5.1 Contaminated Soil 11 


Contaminated soil may be generated as a result of spill cleanup.  Since the majority of LLBG operations 12 
will be performed within secondary containment, (refer to Addendum C and Addendum F) the potential 13 
for spilling dangerous waste into the surrounding soil is low.  Contaminated soil generated as a result of a 14 
dangerous waste spill will be managed pursuant to WAC 173-303-200. 15 


Once the soil is designated, appropriate treatment and disposal or storage options will be determined and 16 
implemented. 17 


A contained-in determination will also be sought for contaminated soil generated as a result of a spill.  18 
For contaminated media the contained-in policy requires that a statistically based sampling plan be used 19 
for obtaining the data to support a contained-in demonstration.  The contained-in policy does not require 20 
that the waste be analytically nondetectable for it to be considered non-dangerous.  However, the 21 
analytical results must prove that the listed constituents in the soil are below health-based limits as 22 
provided in WAC 173-303-610(2)(b)(i) and that the soil does not exhibit any dangerous waste 23 
characteristics (i.e., soil does not designate for D codes).  If approved by Ecology, this could allow waste 24 
that falls below specific health based levels to be disposed of without requiring treatment. 25 


H.6 Closure of Landfill Units and Associated Container Storage Units  26 


Closure of the LLBG Trenches 31 & 34 and the associated container storage units will be consistent with 27 
the closure requirements specified in WAC 173-303-665(6) and WAC 173-303-610.  The cover design(s) 28 
will satisfy the requirements of WAC 173-303-665(6). 29 


H.6.1 Cover Design 30 


The covers will consist of several layers constructed on top of a native soil base.  A generalized cross-31 
section of an example cover is shown on Figure H.1.  It is assumed that before construction of the final 32 
cover, the waste form would be stabilized appropriately. 33 


H.6.1.1 Grade Layer 34 
The surface of the landfills will be graded and/or shaped, if necessary, to match the slope of the desired 35 
low permeability layer.  Additional soil will be placed over the landfill to achieve the required cover 36 
grade.  This grade layer will taper from zero thickness near the edge of the cover boundary to perhaps 37 
several meters at the center of the cover; the thickness will depend on the lateral dimensions of the 38 
particular cover and the grade of the cover. 39 


H.6.1.2 Low Permeability Layer 40 
The selection of an appropriate material for this layer will be based on the hazard that is to be isolated.  41 
The low permeability layer will be the primary barrier in preventing soil and/or water from migrating into 42 
the waste zone and meet WAC 173-303-665(a)(v) Have a permeability less than or equal to the 43 
permeability of any bottom liner system or natural sub soils present. 44 
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H.6.1.3 Drainage Layer 1 
The drainage layer will conduct any water that percolates through the overlying layers laterally to the 2 
drainage ditch.  Thus, the drainage layer will prevent hydraulic pressure from building up directly on the 3 
low permeability liner, and thereby eliminate one set of forces that will drive moisture through the 4 
primary moisture control barrier. 5 


H.6.1.4 Plant, Animal, and Human Intrusion Layer (optional) 6 
The performance objectives for the permanent isolation surface barrier are summarized as follows: 7 


• Function in a semiarid to sub humid environment 8 
• Limit the recharge of water through the waste to near zero amounts [0.05 centimeter per year 9 


(1.6x10-9 centimeters per second)] 10 
• Be maintenance free 11 
• Minimize the likelihood of plant, animal, and human intrusion 12 
• Limit the exhalation of noxious gases 13 
• Minimize erosion related problems 14 
• Meet or exceed WAC 173-303-665(6) cover performance requirements 15 
• Isolate waste for 1,000 years. 16 


To satisfy the intrusion performance objectives for Trenches 31 & 34, optional layers will be included in 17 
the design of barriers that require the additional human and/or biointrusion protection to reduce either the 18 
environmental or human health risk. 19 


H.6.1.5 Graded Filter Layer 20 


A graded filter for each Trench consisting of crushed rock overlaid by sand will be placed on the plant, 21 
animal and human intrusion layer if incorporated into the design, or directly over the drainage layer.  The 22 
graded filter will serve to separate the surface soil layer from the drainage layer.  A geotextile will be 23 
placed on the top of the graded filter to decrease the potential for fine material to enter the filter and 24 
drainage zone.  The geotextile will be permeable, allowing drainage, and will not support a standing head 25 
of water. 26 


H.6.1.6 Surface Soil Layer 27 
The two most important factors in engineering the surface soil thickness will be the assignment of the 28 
water retention characteristics for soil and climate information.  Surface soil will be placed over the 29 
geotextile to intercept, store, recycle water, and prevent damage to the underlying structure from natural 30 
and synthetic processes. 31 


H.6.1.7 Vegetative Cover 32 
The vegetative cover will perform three functions.   33 


1) The plants will return water stored in the surface soil back to the atmosphere, significantly 34 
decreasing net infiltration and reducing the amount of moisture available to penetrate the cover.   35 


2) The vegetation will stabilize the surface soil component of the cover against wind and water 36 
erosion.   37 


3) The vegetative cover will restore the appearance of the land to a more natural condition and 38 
appearance. 39 


A mixture of seeds will be used to establish vegetation.  The seed types will be selected based on 40 
resistance to drought, rooting density, and ability to extract water. 41 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-665
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H.6.2 Wind Erosion 1 


The principal hazard associated with wind erosion is the thinning of the cover surface soil layer.  This in 2 
turn potentially may lead to breaching of the moisture barriers, gradually allowing larger quantities of 3 
water to reach the waste.  The engineering approaches to mitigating wind erosion of the cover will be: 4 


1) Designing the surface soil layer with an appropriate total thickness to compensate for future soil 5 
loss that might result from wind erosion, 6 


2) Establishing a vegetative cover on the surface to reduce wind erosion, and  7 
3) Including an appropriate coarse material, (admix) in the upper layer of the surface soil to form an 8 


armor layer. 9 


H.6.3 Water Erosion 10 


The potential hazard associated with water erosion is the same as that for wind erosion, namely the loss of 11 
soil from the top or surface layer.  Several of the following engineering approaches may be adopted to 12 
minimize the potential for water erosion: 13 


• Limiting the surface slopes 14 
• Providing run-on control with the side slope drainage ditches 15 
• Compacting the surface soil in a way that promotes significant infiltration rather than excessive 16 


run-off 17 
• Properly designing the side slopes to prevent gully formation 18 
• Establishing a vegetative cover to slow surface run-off 19 
• Incorporating coarse material (pea gravel admix) in the upper portion of the surface soil layer to 20 


help form an erosion resistant armor 21 
• Limiting flow path lengths using vegetation and admix. 22 


The cover design will be evaluated for potential erosion damage from overall soil erodability, sheet flow, 23 
and gully formation. 24 


H.6.4 Deep-rooted Plants 25 


The following design features could minimize the potential for problems with deep-rooted plants. 26 


• The surface soil (top two layers) would retain most of the precipitation, because the underlying 27 
drainage layer would have significantly higher permeability and much less water retention 28 
capacity.  Therefore, it is expected that vegetation preferentially will occupy the surface soil layer 29 
and not have an affinity for growing into the drier underlying layers. 30 


• The thickness of the surface soils will be sized to promote the development of semiarid deep-31 
rooted perennial grasses and to discourage the development of deep rooting intrusive species. 32 


H.7 Schedule for Closure 33 


As stated previously, closure of the LLBG Trenches 31 & 34 and the associated container storage units 34 
will be a complex process.  At the time of closure, this closure plan will be updated to reflect the current 35 
closure plan schedule per WAC 173-303-830, Appendix I.  In addition, when a closure date is established, 36 
a revised closure plan and closure schedule will be submitted to Ecology that contains detailed 37 
information regarding specific activities and implementation timeframes. 38 


H.8 Extension for Closure 39 


An extension for closure request is anticipated to complete the closure/post closure process of the LLBG 40 
Trenches 31 & 34. 41 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-830
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H.9 Postclosure Plan 1 


Because of the long active life of the LLBG Trenches 31 & 34, a comprehensive post closure plan will be 2 
developed when closure becomes imminent or when 200 Areas cleanup activities prescribed by the 3 
HFFACO require integration. 4 


  5 
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Figure H.1.  Typical Hanford Site Landfill Cover Design 1 


 2 
 3 
  4 
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I INSPECTION REQUIREMENTS 1 


I.1 Inspection Plan 2 


This section describes the method and schedule for inspection of the Low Level Burial Grounds Trenches 3 
31 & 34 (LLBG Trenches 31 & 34).  The purpose of inspections is to meet the requirements for container 4 
storage in WAC 173-303-630(6) and/or landfill operations in WAC 173-303-665(4) and the general 5 
inspection requirements of Permit Condition II.X (WAC 173-303-320). These inspections help to ensure 6 
that situations do not exist that might cause or lead to the release of waste to the environment or that 7 
might pose a threat to human health.  Abnormal conditions identified by inspections must be corrected on 8 
a schedule that prevents hazards to personnel, the public, and the environment as determined by a solid 9 
waste operations supervisor.  In addition to the requirements in Permit Condition II.X, the Permittees 10 
shall ensure that container storage areas are maintained in accordance with WAC 173-303-630(7).   11 


I.1.1 General Inspection Requirements 12 


The content for types of problems and frequency of inspections are described in this section and Table I.1 13 
and Table I.2.  Inspections, implemented through operating requirements, will be documented on 14 
inspection checklists and log sheets. 15 


The inspections will be performed by personnel qualified to inspect LLBG Trenches 31 & 34 storage 16 
areas and landfills.  The inspection checklists consist of a listing of items that shall be assessed during 17 
each inspection when mixed waste is being managed and after storms. 18 


The schedule and inspection records shall be maintained, retained, and stored in accordance with Permit 19 
Conditions II.X.1 and II.X.3. 20 


The inspection checklists contain the items described in Permit Condition II.X.2 21 


On a checklist, a yes/no/N/A response will be made for each listed item.  A 'yes' response means that the 22 
item is in compliance with the conditions stated on the checklist.  Any problems identified during the 23 
inspection, as indicated by a 'no' response on the checklist, discrepancies are noted and are reported to the 24 
LLBG Trenches 31 & 34 operating organization.  An ‘N/A’ response means the criteria is not applicable. 25 
When the inspection is completed, the inspector prints their name, signs, and dates the inspection 26 
checklist, and sends a copy to the LLBG Trenches 31 & 34 operating organization and files the inspection 27 
to the Hanford Facility Operating Record, LLBG Trenches 31 & 34 File. 28 


I.1.1.1 Types of Problems 29 


LLBG Trenches 31 & 34 inspections include, but are not limited to, the following: 30 


• Condition of storage 31 
• Condition of safety and emergency equipment 32 
• Condition of security equipment 33 
• Landfill inspections after storms  34 
• Leachate collection system freeze protection 35 


I.1.1.2 Frequency of Inspections 36 


The LLBG operations organization performs an inspection of LLBG Trenches 31 & 34 to ensure 37 
compliance with Permit Condition II.X (WAC 173-303-320) and WAC 173-303-630(6) requirements in 38 
accordance to Tables I.1 and I.2.  39 


I.1.2 Schedule for Remedial Action for Problems Revealed 40 


In accordance with Permit Condition II.X.4 [WAC 173-303-320(3)] the LLBG Trenches 31 & 34 41 
operating organization will remedy any problems revealed by the inspection on a schedule that prevents 42 
hazards to human health and the environment.  Where a hazard is imminent or already has occurred, 43 
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immediate action will be taken.  Immediate actions will be implemented in accordance with the 1 
Contingency Plan as defined in Permit Conditions II.A and III.17.G. 2 


I.1.3 Specific Process Inspection Requirements 3 


The following sections detail the inspections to be performed at LLBG Trenches 31 & 34. 4 


I.1.3.1 Container Receipt Inspection 5 


On receipt in accordance with Addendum B (Waste Analysis Plan), each container will be inspected by 6 
operations personnel.  7 


Refer to Section I.1.2 on remedial actions for problems revealed.  Records of inspection are maintained as 8 
described in Section I.1.1. 9 


I.1.3.2 LLBG Trenches 31 and 34 (Landfill) Inspections 10 


LLBG Trenches 31 & 34 will be inspected in accordance with WAC 173-303-665(4) requirements as 11 
listed in Table I.2. 12 


Specific items and/or problems to be noted during inspections include the following: 13 


• Emergency and spill response equipment 14 
• Container integrity not compromised by punctures, dents, penetrating scratches, loose lids, 15 


bulging, excessive corrosion, or other damage deterioration (where possible to inspect) 16 
• Containers closed and stored in a manner which will not rupture the containers or cause them to 17 


leak 18 
• No evidence of spills or leaks, such as moisture on the sides or underneath (where possible to 19 


inspect) 20 
• Container marking/labeling is intact, unobscured, legible, and in good condition (where possible 21 


to inspect) 22 
• Aisle space between rows of containers is at least 30 inches 23 
• Trench entrance ramp intact (not deteriorated, damaged, or eroded) 24 
• Trench walls and floor intact (not deteriorated, damaged, or eroded) 25 
• Clean interim soil covers bulk waste 26 
• Interim soil cover not eroded by wind or water 27 
• Subsidence area or sinkholes in interim soil cover are not observable. 28 
• Posted warning signs 29 
• Run-on and run-off control 30 
• Wind dispersal control systems 31 
• Leak detection system sump 32 
• Leachate collection and removal systems 33 
• Leachate detection system 34 
• Proper operations and maintenance 35 


Refer to Section I.1.2 on remedial actions for problems revealed.  Records of inspection shall be 36 
maintained as described in Section I.1.1. 37 
  38 
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Table I.1.  Container Storage Inspection Schedule of LLBG Trenches 31 & 34 1 


Requirement Description Frequency Inspection 


Areas subject to spills Daily1 Check for spills 


Container storage areas Weekly2 See Section I.1.3.2  


Posted warning signs Weekly2 Verify signs are present, legible, and visible at 25 feet 


Container labels Weekly2 Visible and readable; and adequate identification of risks 


Spill response kits Monthly Equipment present and functional 


Fire extinguishers  Monthly Equipment present and functional 


1 To implement WAC 173-303-320(2)(c), “daily when in use” is defined as when dangerous waste management activities have a 
potential for spill to occur such as moving containers. 
2 Weekly inspection logs prepared to meet WAC 173-303-630(6) will be completed when dangerous waste is being managed 
within the LLBG - Trenches 31 & 34 storage areas.  If the storage area is empty, “no waste in storage” or equivalent words will 
be entered on the inspection log. 


Table I.2.  Landfill Inspections Schedule of LLBG Trenches 31 & 34 2 


Requirement Description Frequency Inspection 


Run-on and run-off control Weekly and after storms1 Deterioration, malfunction, or improper 
operation 


Wind dispersal control systems Weekly and after storms1 Proper functioning2 


Leak detection system sump Weekly and after storms1 Amount of liquid removed 


Leachate collection and removal 
systems 


Weekly and after storms1 Presence of leachate, proper 
functioning3 


Leachate detection system Weekly Amount of liquids removed 


Proper operations and 
maintenance 


Monthly4 Evaluations on the leachate transfer 
lines for freeze protection 


1 A storm is any atmospheric disturbance with either wind gusts of 56 kilometers (35 miles) per hour or greater or precipitation of 
12.7 millimeters (0.5 inches) or greater with a 24-hour period. 
2 Wind dispersal control systems inspections use varied methods to prevent wind dispersal of waste, depending on the waste 
form.  Methods to prevent wind dispersal include containerizing, stabilizing, grouting, spray fixatives, and backfill.  Sometimes 
the natural form of the waste precludes the need for wind dispersal protection, (i.e., scrap piping and other solid debris).  In other 
instances, the operating contractor implements a wind speed restriction during handling, and immediately backfills the waste to 
prevent wind dispersal. 
3 The leachate collect and removal systems are inspected for proper function of the leachate collection and removal sump pumps 
with each use. 
4 This evaluation is performed from October through March. 


 3 
  4 
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J CONTINGENCY PLAN 1 


The requirements in this Contingency Plan are applicable to waste that is regulated by WAC 173-303 2 
(e.g. dangerous and mixed waste).  Pursuant to WAC 173-303-350(2), and according to the provisions of 3 
this Addendum J, the Hanford Facility Permit WA7890008967 (Permit) Attachment 4, Hanford 4 
Emergency Management Plan (DOE/RL-94-02), and the Building Emergency Plan specific to Low Level 5 
Burial Grounds Trenches 31, 34, 94 (LLBG) will be amended to incorporate requirements of WAC 173-6 
303-350 and WAC 173-303-360 within 30 days of the effective date of the permit.  7 


Table J.1 identifies the sections of the unit-specific building emergency plan written to meet WAC 173-8 
303-350(3) contingency plan requirements identified in this addendum.  In addition, Section 12.0 of the 9 
unit-specific LLBG building emergency plan is written to meet WAC 173 303-350 and WAC 173-303-10 
360 requirements.  Copies of Permit Attachment 4, Hanford Emergency Management Plan (DOE/RL-94-11 
02) and the building emergency plan are located and maintained on the Hanford Facility and available as 12 
identified in Section J.6.  Revisions to Addendum J require a Permit modification subject to WAC 173-13 
303-830 and Permit Condition I.C.3. 14 


The unit specific building emergency plan also serves to satisfy a broad range of other requirements 15 
[e.g., Occupational Safety and Health Administration standards [29 CFR 1910], Toxic Substance Control 16 
Act of 1976 [40 CFR 761] and U.S. Department of Energy Orders.  Therefore, revisions made to portions 17 
of this unit specific building emergency plan that are not governed by the requirements of WAC 173-303-18 
350 and WAC 173-303-360 will not be considered as a modification subject to WAC 173-303-830 or 19 
Permit Condition I.C.3. 20 


Any changes to sections of Attachment 4 or the BEP that are governed by the requirements of WAC 173-21 
303-350 and WAC 173-303-360 (identified in table J.1) will be provided to Ecology for review to ensure 22 
compliance with the requirements of Addendum J and to determine if a permit modification request is 23 
required.   24 


 25 


Table J.1.  Hanford Facility Documents Containing Contingency Plan 
Requirements of WAC 173-303-350(3) 


Requirement Permit Attachment 4 
Hanford Emergency 
Management Plan 
(DOE/RL-94-02) 


Building 
Emergency Plan1 


(HNF-IP-0263-BG) 


Addendum J 


-350(3)(a) - A description of the actions 
which facility personnel must take to 
comply with this section and 
WAC 173-303-360 


X2 
Section 1.3.4  


X2 
Sections 7.1, 7.2 
through 7.2.5, and 
7.33 
Sections 4.0, 8.2, 
8.3, 8.4, and 11.0 


X2 


Sections J.3.1, 
J.3.2, through 
J.3.2.5, and 
J.3.33 


Sections J.3, 
J.3.4, J.3.5, 
J.3.6, and J.5 


                                                      
An 'X' indicates requirement applies. 
1 Portions of Permit Attachment 4, Hanford Emergency Management Plan (DOE/RL-94-02) are not enforceable through 
Appendix A of that document are not made enforceable by reference in the building emergency plan. 
2 Permit Attachment 4, Hanford Emergency Management Plan (DOE/RL-94-02) contains descriptions of actions relating to the 
Hanford Site Emergency Preparedness System.  No additional descriptions of actions are required at the site level.  If other 
credible scenarios that exist at LLBG and or if all emergency procedures at the LLBG unit  that are different from those in 
Attachment 4, must be identified in the LLBG BEP.  The description of actions contained in the building emergency plan will be 
used during an event by a building emergency director. 
3 This footnote is intended to be left blank. 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-350

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-350

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-350

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-360

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-350

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-350

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-350

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-360

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-360

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-830

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-830

http://www.osha.gov/pls/oshaweb/owastand.display_standard_group?p_toc_level=1&p_part_number=1910

http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&tpl=/ecfrbrowse/Title40/40cfr761_main_02.tpl

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-350

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-360

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-830

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-350

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-350

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-360

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-350

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-350

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-360
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Table J.1.  Hanford Facility Documents Containing Contingency Plan 
Requirements of WAC 173-303-350(3) 


Requirement Permit Attachment 4 
Hanford Emergency 
Management Plan 
(DOE/RL-94-02) 


Building 
Emergency Plan1 


(HNF-IP-0263-BG) 


Addendum J 


-350(3)(b) - A description of the actions 
which shall be taken in the event that a 
dangerous waste shipment, which is 
damaged or otherwise presents a hazard to 
the public health and the environment, 
arrives at the facility, and is not acceptable 
to the owner or operator, but cannot be 
transported pursuant to the requirements of 
WAC 173-303-370(5), Manifest system, 
reasons for not accepting dangerous waste 
shipments 


X2 
Section 1.3.4  


X2,4 
Section 7.2.5.1 


X2,4 
Section 
J.3.2.5.1 


-350(3)(c) - A description of the 
arrangements agreed to by local police 
departments, fire departments, hospitals, 
contractors, and state and local emergency 
response teams to coordinate emergency 
services as required in 
WAC 173-303-340(4) 


X 
Sections 3.2.3, 3.3.1, 
3.3.2, 3.4, 3.4.1.1, 
3.4.1.2, 3.4.1.3, 3.7, 
and Table 3-1 


  


-350(3)(d) - A current list of names, 
addresses, and phone numbers (office and 
home) of all persons qualified to act as the 
emergency coordinator required under 
WAC 173-303-360(1).  Where more than 
one person is listed, one must be named as 
primary emergency coordinator, and others 
must be listed in the order in which they 
will assume responsibility as alternates.  . 


 X5 
Sections 3.1 and 
13.0 


X5 


Sections J.2 and 
J.7 


-350(3)(e) - A list of all emergency 
equipment at the facility (such as fire 
extinguishing systems, spill control 
equipment, communications and alarm 
systems, and decontamination equipment), 
where this equipment is required.  This list 
must be kept up to date.  In addition, the 
plan must include the location and a 
physical description of each item on the 
list, and a brief outline of its capabilities. 


 X 
Section 9.0 


X 
Section J.4 


                                                      
4  This footnote is intended to be left blank. 
5 Emergency Coordinator names and home telephone numbers are maintained with the Patrol Operations Center (telephone 
number 373-0911) in accordance with Permit Condition II.A.3, and will be updated, at a minimum, monthly. 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-350

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-350

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-370

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-350

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-340

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-350

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-360

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-350
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Table J.1.  Hanford Facility Documents Containing Contingency Plan 
Requirements of WAC 173-303-350(3) 


Requirement Permit Attachment 4 
Hanford Emergency 
Management Plan 
(DOE/RL-94-02) 


Building 
Emergency Plan1 


(HNF-IP-0263-BG) 


Addendum J 


-350(3)(f) - An evacuation plan for facility 
personnel where there is a possibility that 
evacuation could be necessary.  This plan 
must describe the signal(s) to be used to 
begin evacuation, evacuation routes, and 
alternate evacuation routes. 


X6 
Figure 7-3 and 
Table 5-1  


X7 
Section 1.5 


X7 


Section J.1 and 
facility 
operating record 


J.1 Building Evacuation Routing (Building Layout) 1 


Evacuation routing maps will be maintained in the facility operating record and provide identification of 2 
the primary and secondary staging areas and a general layout of the Low-Level Burial Grounds.  3 
Alternate evacuation routes will be used on a case-by-case basis, based on meteorological conditions at 4 
the time of the event. 5 


J.2 Building Emergency Director 6 


The Incident Command System (ICS) and staff, with supporting on-call personnel, will meet the 7 
requirements of the Emergency Coordinator as identified in WAC 173-303-360(1).  The Building 8 
Emergency Director (BED) will direct emergency response until the Incident Commander (IC) arrives.  9 
The BED becomes a member of the ICP and functions under the direction of the IC.  In this role, the BED 10 
will continue to manage and direct LLBG operations.  During events, LLBG personnel will perform 11 
response duties under the direction of the BED.  The senior Hanford Fire Department official manages the 12 
Incident Command Post (ICP), unless the event is determined to be primarily a security event, in which 13 
case the Hanford Fire Department and Hanford Patrol will operate under a unified command system with 14 
Hanford Patrol making all the decisions pertaining to security.  These individuals are designated as the IC 15 
and as such, have the authority to request and obtain any resources necessary for protecting people and 16 
the environment. 17 


A listing of the BEDs by title, work location and work telephone number is contained in Section J.7.  The 18 
BED is on the premises or is available through an on-call list 24-hours-a-day.  Names and home telephone 19 
numbers of the BEDs will be available from the Patrol Operations Center (POC) in accordance with 20 
Permit Condition II.A.3. 21 


J.3 Implementation of the Contingency Plan 22 


In accordance with WAC 173-303-360(2)(b), whenever there is a release, fire, or explosion, the BED will 23 
ensure that trained personnel identify the character, exact source, amount, and areal extent of any released 24 
materials.  Identification of waste can be made by activities that can include, but are not limited to, visual 25 
inspection of mixed waste capsules, sampling activities in the field, reference to inventory records, or by 26 
consulting with facility personnel.  During the emergency, if samples of materials are required, sampling 27 
will be performed by qualified personnel and the samples will be analyzed as appropriate. 28 


The BED will use the emergency procedures of WAC 173-303-360(2)(d)to implement an emergency 29 
event: 30 


“If the emergency coordinator determines that the facility has had a release, fire, or explosion which could 31 
threaten human health or the environment, he must report his findings as follows: 32 
                                                      
6 The Hanford Facility (site wide) signals are provided in Attachment 4, Table 5.1.  LLBG specific communication equipment 
and warning systems are provided in section J.4.3. 
7 Evacuation routes for occupied buildings surrounding the DWMUs are posted on information boards within the buildings. 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-350

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-350

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-360

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-360

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-360
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(i) If his assessment indicates that evacuation of local areas may be advisable, he must immediately 1 
notify appropriate local authorities.  He must be available to help appropriate officials decide whether 2 
local areas should be evacuated; and 3 


(ii) He must immediately notify the department and either the government official designated as the 4 
on-scene coordinator, or the National Response Center (using their 24-hour toll free number (800) 5 
424-8802).” 6 


As soon as possible after stabilizing event conditions, the BED will  determine, in consultation with the 7 
site contractor environmental single-point-of-contact, if notification to Ecology is needed to meet 8 
WAC 173-303-360(2)(d) reporting requirements.  Additional information is found in Permit Attachment 9 
4, Hanford Emergency Management Plan (DOE/RL-94-02), Section 4.2. 10 


If review of all available information does not yield a definitive assessment of the danger posed by the 11 
incident, a worst-case condition will be presumed and appropriate protective actions and notifications will 12 
be initiated.  The BED will be responsible for initiating any protective actions based on their best 13 
judgment of the incident. 14 


The BED must assess each incident to determine the response necessary to protect the personnel, facility, 15 
and the environment.  If assistance from Hanford Patrol, Hanford Fire Department, or ambulance units is 16 
required, the Hanford Emergency Response Number (911from site office phones/373-0911 from cellular 17 
phones) must be used to contact the Patrol Operations Center and request the desired assistance.  To 18 
request other resources or assistance from outside the LLBG, the Patrol Operations Center business 19 
number is used (373-3800). 20 


J.3.1 Protective Action Responses 21 


Protective action responses are discussed in the following sections.  The steps identified in the following 22 
description of actions do not have to be performed in sequence because of the unanticipated sequence of 23 
incident events. 24 


J.3.1.1 Evacuation 25 


If an evacuation is ordered or the evacuation siren sounds in the area of the LLBG, personnel will proceed 26 
to the staging areas (refer to Section J.1). Evacuation staging areas for the LLBG are specific to the burial 27 
ground personnel and are assigned to at the time of the event.  Designated signs will be placed at the 28 
trailer/building for identification by personnel.  The BED will direct personnel to an alternate location as 29 
needed. 30 


The BED or Staging Area Manager directs evacuations; however, to ensure that evacuations will be 31 
conducted promptly and safely, all personnel will be familiar with the correct evacuation procedure. 32 


Area evacuations are rapid or controlled, as pointed out in the following steps.  When possible, these steps 33 
must be performed concurrently. 34 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-360
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Area Evacuation Procedure 


• Halt any operations or work and place equipment and structures in a safe condition.  Use emergency 
shutdown procedures for rapid evacuation. 


• Use whatever means are available (portable radios, bullhorns, runners, etc.) to pass the evacuation 
information to personnel.   


• Evacuate personnel to the staging area; group personnel as follows: potentially contaminated 
protective clothing, keys immediately available for vehicles, and those needing rides.  Assist 
personnel that are temporary/permanently disabled. 


• Conduct personnel accountability.  If unable to account for personnel, report personnel 
accountability results to the Protective Actions Coordinator in the Hanford-Emergency Operations 
Center (Hanford-EOC). 


• Inform IC of any potentially affected personnel (i.e., injured, contaminated, exposed, etc.) once the 
IC arrives at the ICP. 


• Relay pertinent evacuation information (routes, destination etc.) to drivers. 


• Dispatch vehicles as soon as the vehicles are loaded. 


• Report status to the Hanford-EOC, request additional transportation if required, and report if any 
personnel remain who are performing late shutdown duties. 


J.3.1.2 Take Cover 1 


When the Take Cover Alarm is activated, personnel will take cover in the nearest building or trailer. 2 


A message followed by the Take Cover siren will be transmitted over the area emergency sirens.  3 
Portable, hand-held radios are used throughout the LLBG for communication.  The following actions 4 
must be taken or considered: 5 


• Shut doors and windows and wait for further instructions 6 
• Secure ventilation system 7 
• Follow normal exit procedures from radiological areas 8 
• Lock up classified documents and prepare for a possible evacuation 9 
• Report your location to the Accountability Aid or the BED 10 
• Accountability Aides will provide accountability status to the Staging Area Manager for LLBG 11 


personnel during an event 12 
• Inform IC of any potentially affected personnel (i.e., injured, contaminated, exposed, etc.) once 13 


the IC arrives at the ICP. 14 


J.3.2 Response to Facility Operations Emergencies 15 


Whenever there is an imminent or actual emergency situation, the BED will review the site wide and 16 
LLBG emergency response procedure(s) and, as required, categorize and/or classify the event.  If 17 
necessary, the BED will initiate area protective actions and Hanford Site Emergency Response 18 
Organization activation.  The steps identified in the following description of actions do not have to be 19 
performed in sequence because of the unanticipated sequence of incident events. 20 


J.3.2.1 Loss of Utilities 21 


A case-by-case evaluation is required for each event to determine loss of utility impacts.  When a BED 22 
determines a loss of utility impact, actions will be taken to ensure dangerous and/or mixed waste is being 23 
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properly managed.  As necessary, the BED will stop operations and take appropriate actions until the 1 
utility is restored. 2 


• Loss of Electricity.  Electricity in the trailers is for lighting, heating, and cooling only.  Loss of 3 
electricity will not impair functions or constitute an emergency.  Electrical power is required for 4 
Trenches 31 and 34 of the 218-W-5 Burial Ground operations; however, loss of electricity does 5 
not constitute an emergency, but must be restored as soon as possible.  Electricity supplies power 6 
to the sump pumps used to remove accumulated leachate from the primary and secondary liners. 7 
In the event of a loss of electrical power and the leachate accumulation is in excess, a generator 8 
will be used to provide temporary power. 9 


• Loss of Water - N/A 10 
• Loss of Ventilation - N/A 11 
• Loss of Steam - N/A 12 
• Loss of Air - N/A 13 


J.3.2.2 Major Process Disruption/Loss of Plant Control 14 


N/A 15 


J.3.2.3 Pressure Release 16 


Personnel will immediately evacuate the hazard area.  In the event of any injuries, personnel will 17 
immediately call 911 from Hanford Site office phones/373-0911 from cellular phones for medical 18 
response. 19 


J.3.2.4 Fire and/or Explosion 20 


In the event of a fire, the discoverer will activate a fire alarm (pull box); calls 911 from Site office 21 
phones/373-0911 from cellular phones) or verify that the Hanford Emergency Response Number has been 22 
called.  Automatic initiation of a fire alarm (through the smoke detectors and sprinkler systems) is also 23 
possible. 24 


• Unless otherwise instructed, personnel will evacuate the area/building by the nearest safe exit and 25 
proceed to the designated staging area for accountability. 26 


• On actuation of the fire alarm, ONLY if time permits, personnel will  shut down equipment, 27 
secure waste, and lock up classified materials (or hand carry them out).  The alarm automatically 28 
signals the Hanford Fire Department. 29 


• The BED will proceed directly to the ICP, obtains all necessary information pertaining to the 30 
incident and sends a representative to meet Hanford Fire Department. 31 


• The BED will provide a formal turnover to the IC when the IC arrives at the ICP. 32 
• The BED will inform the Hanford Site Emergency Response Organization as to the extent of the 33 


emergency (including estimates of dangerous waste and mixed waste quantities released to the 34 
environment). 35 


• If operations are stopped in response to the fire, the BED will ensure that systems are monitored 36 
for leaks, pressure buildup, gas generation and ruptures. 37 


• Hanford Fire Department firefighters will extinguish the fire as necessary. 38 


NOTE: Following a fire and/or explosion, WAC 173-303-640(7) will be followed for the less-than-90-39 
day Leachate Storage Tank regarding fitness for use. 40 


J.3.2.5 Hazardous Material, Dangerous and/or Mixed Waste Spill 41 


Spills can result from many sources including process leaks, container spills or leaks, damaged packages 42 
or shipments, or personnel error.  Spills of mixed waste are complicated by the need to deal with the extra 43 
hazards posed by the presence of Atomic Energy Act materials. 44 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-640
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• The discoverer will notify the BED and initiate SWIMS response: 1 
– Stops work 2 
– Warns others in the vicinity 3 
– Isolates the area 4 
– Minimizes exposure to the hazards 5 
– Requests the BED Secure ventilation. 6 


• The BED will determine if emergency conditions exist requiring response from the Hanford Fire 7 
Department based on classification of the spill and injured personnel, and will evaluate the need 8 
to perform additional protective actions. 9 


• If the Hanford Fire Department resources are not needed, the spill will be mitigated with 10 
resources identified in Section J.4 and proper notifications will be made. 11 


• If the Hanford Fire Department resources are needed, the BED will call 911 from Hanford Site 12 
office phones/373-0911 from cellular phones. 13 


• The BED will send a representative to meet the Hanford Fire Department. 14 
• The BED will provide a formal turnover to the IC when the IC arrives at the ICP. 15 
• The BED will inform the Hanford Site Emergency Response Organization as to the extent of the 16 


emergency (including estimates of dangerous waste and mixed waste quantities released to the 17 
environment). 18 


• If operations are stopped in response to the spill, the BED will ensure that systems are monitored 19 
for leaks, pressure buildup, gas generation, and ruptures. 20 


• Hanford Fire Department will stabilize the spill. 21 
NOTE: For response to leaks or spills and disposition of leaking or unfit-for-use tank systems, 22 


requirements under WAC 173-303-640(7) will be met. 23 


J.3.2.5.1 Damaged or Unacceptable Shipments 24 


During the course of receiving dangerous and/or mixed waste at LLBG, an unanticipated event could be 25 
discovered resulting in a conformance issue concerning the waste.  In some cases, the conformance issue 26 
will result from receiving an off-site shipment, manifested pursuant to Permit, Condition II.N.2 or 27 
WAC 173-303-370 that is damaged or otherwise presents a hazard and cannot be transported.  Damaged 28 
or unacceptable shipments resulting from onsite transfers are not subject to WAC 173-303-370; however 29 
conformance issues will be resolved in order to maintain proper records. 30 


• Regardless of whether the waste is received as an off-site shipment or onsite transfer, the 31 
following actions will be  taken: 32 


• Operations management will be notified of the damaged or unacceptable waste to be received. 33 
• If the conformance issue results in a spill or release, actions described in Section J.3.2.5 will be 34 


taken. 35 
• The generating organization will be notified of the conformance issue. 36 
• An operations representative, in conjunction with the generating organization, will determine the 37 


course of action to resolve the conformance issue. 38 


J.3.3 Prevention of Recurrence or Spread of Fires, Explosions, or Releases 39 


The BED, as part of the ICP, will take the steps necessary to ensure that a secondary release, fire, or 40 
explosion does not occur.  The BED will take measures, where applicable, to stop processes and 41 
operations; collect and contain released wastes and remove or isolate containers.  The BED will also 42 
monitor for leaks, pressure buildups, gas generation, or ruptures in valves, pipes or other equipment, 43 
whenever this is appropriate. 44 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-640

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-370

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-370
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J.3.4 Incident Recovery and Restart of Operations 1 


A written recovery plan is needed following an event when the recovery actions could result in further 2 
risk to human health or the environment.  This written recovery plan will be developed when necessary in 3 
accordance with Permit Attachment 4, Hanford Emergency Management Plan (DOE/RL-94-02), Section 4 
9.2.  Permit Attachment 4, Hanford Emergency Management Plan (DOE/RL-94-02), Section 5.1, also 5 
discusses different reports to outside agencies. 6 


If the contingency plan was implemented, Ecology will be notified before operations can resume [WAC 7 
173-303-360(2)(j)].  This notification must include the following statements. 8 


• No waste that may be incompatible with the released material is treated, stored, or disposed of 9 
until cleanup procedures are completed [WAC 173-303-360(2)(i)]; and 10 


• All emergency equipment listed in the contingency plan is cleaned, and fit for its intended use 11 
before operations are resumed [WAC 173-303-360(2)(i)(ii)]. 12 


The notification required by WAC 173-303-360(2)(j) may be made via telephone conference and 13 
documentation of the notification will be included in the WESF operating record.  Additional information 14 
that Ecology requests regarding these restart conditions will be included in the required 15 day report 15 
identified in Section J.5 and required by WAC 173-303-360(2)(k). 16 


For emergencies not involving activation of the Hanford-EOC, the BED will ensure that conditions are 17 
restored to normal before operations are resumed.  If the Hanford Site Emergency Response Organization 18 
was activated and the emergency phase is complete, a special recovery organization could be appointed at 19 
the discretion of RL to restore conditions to normal.  This process is detailed in RL and contractor 20 
emergency procedures.  The makeup of this organization depends on the extent of the damage and the 21 
effects.  The onsite recovery organization will be appointed by the appropriate contractor’s management. 22 


J.3.5 Incompatible Waste 23 


After an event, the BED or the onsite recovery organization will ensure that no waste that might be 24 
incompatible with the released material is treated, stored, or disposed of until cleanup procedures are  25 
completed pursuant to WAC 173-303-360(2)(i).  Clean up actions are taken by LLBG personnel or other 26 
assigned personnel.  Permit Attachment 4, Hanford Emergency Management Plan (DOE/RL-94-02), 27 
Section 9.2.3, describes actions to be taken. 28 


Waste from cleanup activities is designated and managed as newly generated waste.  A field check for 29 
compatibility is performed before storage, as necessary.  Incompatible wastes will not be placed in the 30 
same container and will follow the requirements of WAC 173-303-630(9).  Containers of waste will be 31 
placed in approved storage areas appropriate for their compatibility class. 32 


If incompatibility of waste was a factor in the incident, the BED or the onsite recovery organization will 33 
ensure that the cause is identified and corrected. 34 


J.3.6 Post Emergency Equipment Maintenance and Decontamination 35 


The BED will ensure that all emergency equipment listed in the J.4 is cleaned and fit for its intended use 36 
before operations are resumed in accordance with WAC 173-303-360(2)(i)(ii).  Depleted stocks of 37 
neutralizing and absorbing materials will be replenished; protective clothing will be cleaned or disposed 38 
of and restocked, etc. 39 


All equipment used during an incident will be decontaminated (if practicable) or disposed of as spill 40 
debris.  Decontaminated equipment will be checked for proper operation before storage for subsequent 41 
use.  Consumable and disposed materials will be restocked.  Fire extinguishers will be replaced 42 


J.4 Emergency Equipment 43 


Emergency resources and equipment for the LLBG are presented in this section. 44 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-360

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-360

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-802-360

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-360

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-360

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-360

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-360

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-630

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-360
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Part III, Operating Unit 17-J.9 


J.4.1 Fixed Emergency Equipment 1 


FIXED EMERGENCY EQUIPMENT 
Type Location Capability 
None   


J.4.2 Portable Emergency Equipment 2 


PORTABLE EMERGENCY EQUIPMENT 
Type Location Capability 
Fire Extinguisher In motorized equipment 


(e.g., trucks, etc.), nearby 
structures (e.g., change trailers, 
storage buildings, etc.) 


Use on any Class A, B, or C 
fires.  (Note: Some are only B 
and C.) 
Do NOT use on sodium 


J.4.3 Communications Equipment/Warning Systems 3 


COMMUNICATIONS EQUIPMENT 
Type Location Capability 
Hand-held radios Portable Communication 


Note:  Site wide communications and warning systems are identified in Permit Attachment 4, Hanford 4 
Emergency Management Plan (DOE/RL-94-02), Table 5.1. 5 


J.4.4 Personal Protective Equipment 6 


PERSONAL PROTECTIVE EQUIPMENT 
Type Location Capability 
Respirators MO-614, 200 West Area Protection from respiratory 


hazards  
PPE Clothing Emergency Response Trailers Protection from specific exposure 


hazards 


J.4.5 Spill Control and Containment Supplies 7 


SPILL KITS AND SPILL CONTROL EQUIPMENT 
Type Location Capability 
Absorbents Emergency Response Trailers Contain or clean up spills 
Overpack containers Central Waste Complex (CWC) Provide containment for leaking or 


damaged containers  
Shovels Emergency Response Trailers Clean up hazardous material spills 
Spill kit Trench 34, Emergency Response 


Trailers 
Clean up hazardous material spills 


J.4.6 Incident Command Post 8 


The ICPs can be identified in a fixed location or the IC can determine a location appropriate for the event.  9 
Emergency resource materials are stored at each location.  The IC could activate the Hanford Fire 10 
Department Mobile Command Unit if necessary. 11 


J.5 Required Reports 12 


Post incident written reports are required for certain incidents on the Hanford Site.  The reports are 13 
described in Permit Attachment 4, Hanford Emergency Management Plan (DOE/RL-94-02), Section 5.1. 14 
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 Low-Level Burial Grounds Trenches 31 and 34 
 


Part III, Operating Unit 17-J.10 


Facility management must note in the Hanford Facility Operating Record, LLBG File, the time, date and 1 
details of any incident that requires implementation of the contingency plan (refer to Section J.3).  Within 2 
fifteen (15) days after the incident, a written report must be submitted to Ecology.  The report must 3 
include the elements specified in WAC 173-303-360(2)(k). 4 


J.6 Plan Location and Amendments 5 


Copies of Attachment 4 [Hanford Emergency Management Plan (DOE/RL-94-02)] will be maintained per 6 
permit condition I.M.1.  Copies of the Building Emergency Plan, and LLBG Permit Addendum J , and  7 
will be maintained at the following locations: 8 


• MO-720 Conference room  9 
• MO-438 10 


These documents will be available in either hard copy or electronic form. 11 


This plan will be reviewed and immediately amended as necessary, in accordance with Permit 12 
Attachment 4, Hanford Emergency Management Plan (DOE/RL-94-02), Section 14.3.1.1. 13 


J.7 Facility/Building Emergency Response Organization 14 


J.7.1 Building Emergency Director 15 


LLBG BED 
Title Work Location Work Phone 
Operations Management MO-720 Complex 373-1068 


Names and home telephone numbers of the BEDs are available from the Patrol Operations Center (373-16 
0911) in accordance with Permit Condition II.A.3. 17 


  18 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-360
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Department of Energy 
0041699 


95-SWT-427 


Mr. Doug R. Sherwood 
Hanford Project Manager 


Richland OperZJtions Off1ce 


P.O. Box 550 
R1chland, Washington 99352 


Jll1. 1 q m'i 


U.S. Environmental Protection Agency 
Region 10 
712 Swift Boulevard, Suite 5 
Richland, Washington 99352 


Mr. Michael A. Wilson, Program Manager 
Nuclear and Mixed Waste Program 
State of Washington 
Department of Ecology 
Post Office Box 47600 
Olympia, Washington 98504-7600 


Dear Messrs. Sherwood and Wilson: 


REVISION TO THE RESPONSE ACTION PLAN FOR THE LOW-LEVEL BURIAL GROUNDS MIXED 
WASTE DISPOSAL TRENCHES 


Attached for your review in accordance with the requirements of 40 Code of 
Federal Regulations 265.302, is the "Response Action Plan for the Low-Level 
Burial Grounds Mixed Waste Disposal Trench 31 and 34 (Project W-025 and 
Project W-025A)," Revision 2 (WHC-SD-W025-AP-001). This response action plan, 
has been revised to add Trench 34 and any future trenches that use the same 
design as Trench 31. No additional trenches are planned at this time. In 
addition, this response action plan has been revised to reflect the fact that 
both these landfills have been constructed. The response action plan is a 
site-specific document that establishes actions to be taken if leakage through 
the upper (primary) liner exceeds a certain rate, referred to as the action 
1 eakage rate. 


Trench 31 and 34 are located in the northwestern portion of the 200 West Area 
in Burial Ground 218-W-5 of the Hanford Site. Trench 31 and 34 are a Resource 
Conservation and Recovery Act/Washington Administrative Code 173-303 Dangerous 
Waste Regulations compliant landfills. Trench 31 and 34 are nearly identical 
in design. 


" 
Revision 1 of the Response Action Plan was submitted to the : l :', 
U. S. Environmental Protection Agency and the State of Washington, Department 
of Ecology, on April 7, 1993, as required by Notice of Deficiency Number 160 
for the "Low-Level Burial Grounds Dangerous Waste Permit Application," 'r 
(DOE/RL-88-20, Revision 0). 
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Messrs. Sherwood and Wi 1 son -2- JijL 1 3 1995 
95-SWT-427 


Should you have any questions regarding the revised response action plan, 
please contact A. K. Crowell, on (509) 372-2346 or Mr. R. D. Pierce of the 
Westinghouse Hanford Company, on (509) 372-0732. 


Attachment 


cc: R. Bowman, WHC wjattach 
R. Cordts, Ecology wjattach 
D. Duncan, EPA wjattach 


Sincerely, 


J1~~ 
Thomas K. Teynor, Director 
Waste Programs Division 


W. Hamilton, Jr., WHC wjattach 
N. Hepner, Ecology wjattach 
M. Jaraysi, Ecology wjattach 
D. Lundstrom, Ecology wjattach 
R. Pierce, WHC wjattach 
S. Price, WHC wjo attach 
Administrative Records, H6-08 wjattach 
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RESPONSE ACTION PLAN 


FOR THE HANFORD FACILITY 


LOW-LEVEL BURIAL GROUNDS, 


TRENCHES 31 AND 34 OF THE 218-W-5 BURIAL GROUND 
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1 SUMMARY 
2 
3 
4 This response action plan is for Trench 31 and Trench 34 of the 
5 218-W-5 Burial Ground, which are located in the 200 West Area of the Hanford 
6 Facility. Trenches 31 and 34 are Resource Conservation and Recovery 
7 Act/Washington Administrative Code 173-303 Dangerous Waste Regulations
a compliant landfills. Trenches 31 and 34 are nearly identical in design. 
9 


10 A response action plan is required by the U.S. Environmental Protection 
11 Agency and, by extension, to the Washington State Department of Ecology for 
12 all hazardous/dangerous waste landfills. The response action plan is a 
13 site-specific document that establishes actions to be taken if leakage through 
14 the upper (primary) liner exceeds a certain rate, referred to as the action 
15 1 eakage rate. 
16 
17 The action leakage rate for Trenches 31 and 34 is 2,150 liters per 
18 hectare per day. 
19 
20 Revision 1 of the Response Action Plan was submitted to the 
21 U.S. Environmental Protection Agency and the Washington State Department of 
22 Ecology on April 7, 1993, as required by Notice of Deficiency Number 160 for 
23 the "Low-Level Burial Grounds Dangerous Waste Permit Application" 
24 (DOE/RL-88-20, Revision 0). 
25 
26 This revised response action plan, Revision 2, adds Trench 34 and any 
27 future trenches that use the same design as Trench 31. In addition, this 
28 response action plan has been revised to reflect that both these 1 and fills 
29 (Trench 31 and Trench 34) have been constructed. If a new landfill design is 
30 used, a new response action plan will be developed to satisfy the requirements 
31 of 40 Code of Federal Regulations 264.302. 
32 


950424.1429 i i i 


111111·····111!11! IMlill···· n••------







1 
2 
3 
4 
5 
6 
7 
8 
9 


SUMMARY . 


METRIC CONVERSION CHART 


1.0 INTRODUCTION . 


2.0 ACTION LEAKAGE RATE 


3.0 RESPONSE ACTIONS 


4.0 REFERENCES . 


WHC-SD-W025-AP-001, Rev. 2 


CONTENTS 


i i i 


v 


1 


2 


4 


6 


APPENDIX 


10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 


A ACTION LEAKAGE RATE CALCULATIONS . . . . . . . . . . . . . . . . APP A-1 


I. 


2. 
3. 


950424. 1516 


FIGURES 


200 West Area - Low-Level Burial Grounds (Trenches 31 and 34 
are located in the 218-W-5 Burial Ground) .. 
Typical Trench Floor Plan . . . . ... 
Sideslope Liner Detail and Base Liner Detail 


iv 


. I ~----11111111_1lr_"' m.------


F-1 
F-2 
F-3 







WHC-SD-W025-AP-001, Rev. 2 


METRIC CONVERSION CHART 1 
2 
3 
4 
5 
6 
7 


The following conversion chart is provided to the reader as a tool to aid 
in conversion. 


Into metric units Out of metric units 


8 


9 
10 
11 
12 
13 
14 
15 
16 
17 
18 


19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 


36 


37 
38 


39 


If you know 


inches 
inches 
feet 
yards 
miles 


square 
inches 
square feet 


square 
yards 
square 
miles 
square 
miles 
acres 


ounces 
pounds 
short ton 


fluid 
ounces 
quarts 
ga 11 ons 
cubic feet 


cubic yards 


Fahrenheit 


Multiply To get by 
Length 


25.40 millimeters 
2.54 centimeters 
0 0 3048 meters 
0.914 meters 
1. 609 kilometers 


Area 
6.4516 square 


centimeters 
0 0 092 square 


meters 
0.836 square 


meters 
2.59 square 


kilometers 
259 hectares 


0.404 hectares 
Mass (weight) 


28.35 grams 
0.453 kilograms 
0.907 metric ton 


Volume 
29.57 mi 11 i liters 


0.95 l i ters 
3.79 l i ters 
0.03 cubic 


meters 
0.76 cubic 


meters 
Temperature 
subtract Celsius 
32 then 
multiply 
by 5/9ths 


If you know Multiply To get by 
Length 


millimeters 0.0393 inches 
centimeters 0.393 inches 
meters 3.2808 feet 
meters l. 09 yards 
kilometers 0.62 miles 


Area 
square 0.155 square 
centimeters inches 
square 10.7639 square 
meters feet 
square l. 20 square 
meters yards 
square 0.39 square 
kilometers miles 
hectares 0.00391 square 


miles 
hectares 2 0 471 acres 


Mass (weight) 
grams 0.0352 ounces 
kilograms 2.2046 pounds 
metric ton 1.10 short ton 


Volume 
mill i liters 0.03 fluid 


ounces 
liters 1.057 quarts 
liters 0.26 ga 11 ons 
cubic 35.3147 cubic feet 
meters 
cubic 1.308 cubic 
meters yards 


Temperature 
Celsius multiply Fahrenheit 


by 
9/5ths, 
then add 
32 


40 Source: Engineering Unit Conversions, M. R. Lindeburg, PE., Second Ed., 
41 1990, Professional Publications, Inc., Belmont, California. 
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1.0 INTRODUCTION 


This response action plan (RAP) has been prepared for the Low-Level 
Burial Grounds, Trenches 31 and 34 of the 218-W-5 Burial Ground, as well as 
any future trenches that use the same design. Trenches 31 and 34 are Resource 
Conservation and Recovery Act (RCRA)/Washington Administrative Code 
(WAC) 173-303 Dangerous Waste Regulations (WAC 173-303)-compliant landfills. 
The 218-W-5 Burial Ground is in the northwestern portion of the 200 West Area 
on the Hanford Facility (Figure 1). 


Trenches 31 and 34 are rectangular landfills (Figure 2) with approximate 
base dimensions of 76.2 meters by 30.5 meters, with a surface grade footprint 
of 1.3 hectares. Trenches 31 and 34 are designed for approximately 
21,000 cubic meters of mixed waste. The floor of both trenches slopes 
slightly, giving a variable depth of 9.1 to 12.2 meters. The floor slope is a 
minimum of 2 percent, draining to a recessed area at the eastern end that 
houses the sumps for leachate collection. The sideslope ratio is 
3 horizontal :1 vertical. Access to the trench floor is provided by a ramp 
(8 percent slope). 


Trenches 31 and 34 were constructed with a double liner and leachate 
collection and removal system. The bottom and sides of Trenches 31 and 34 are 
covered with a 0.9-meter operations layer of soil to protect the liner system 
during fill operations. Additional layers progressing toward the subgrade for 
Trenches 31 and 34 floor are as follows: 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


A geotextile that acts as a filter between the operations layer and 
the primary drainage gravel 


A 0.3-meter layer of primary drainage gravel 


A geotextile that acts as a cushion between the drainage gravel and 
the primary and secondary geomembranes 


A geonet with high transmissivity, which functions as a redundant 
drainage system in conjunction with the drainage gravel on the floor 


The primary leachate barrier, a 60 mil high-density polyethylene 
(HOPE) liner 


0.46-meter of compacted clayjsoil admix 


A geotextile cushion 


0.3-meter of drainage gravel 


A geotextile cushion, geonet, and a secondary 60 mil HOPE liner 


0.94 meter of admix material 
requirements. 


(clayjsoil) meeting permeability 
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1 On the trench sideslopes, the primary and secondary liner systems use 
2 geocomposite (two geotextiles thermally bonded to a geonet) drainage layers 
3 instead of the drainage gravel and geotextiles used on the floor. The liner 
4 system components are illustrated on Figure 3. 
5 
6 The primary leachate collection system is composed of 10.2-centimeter 
7 diameter perforated drainage pipes that lie along the centerline of the floor, 
8 at the base of the sideslopes, and down the 'upslope' side of the access ramp. 
9 The slope of the floor directs leachate to the center of the floor, which also 


10 slopes down toward the sump areas located at the east ends of Trenches 31 and 
11 34. The secondary leachate collection system is installed above the secondary 
12 liner system. Pumps are provided in both the primary and secondary sump 
13 areas. Collected leachate is pumped to RCRA/WAC 173-303-compliant 
14 37,854-liter storage tanks. Trenches 31 and 34 were designed with 
15 consideration for the 24-hour peak precipitation event (3.96 centimeters) in a 
16 25-year period. 
17 
18 The plan ned operat i anal life of Trenches 31 and 34 is 20 years. At the 
19 time of closure, a final cover will be constructed to minimize infiltration 
20 into these trenches. 
21 
22 The RAP is a site-specific plan that establishes actions to be taken if 
23 leakage through the upper (primary) liner of the landfill exceeds a certain 
24 rate. The intent of the RAP is to ensure that any leachate that does leak 
25 through the primary liner does not migrate out of the landfill into the 
26 environment. A key element of the RAP is the action leakage rate (ALR), a 
27 threshold value that triggers the responses described (Section 3.0), but below 
28 which no special actions are required. Because landfill liner systems have 
29 not been perfected, a small amount of leakage through the primary liner 
30 generally occurs despite the use of best available materials, construction 
31 techniques, and quality assurance procedures. (This leakage is collected by 
32 the secondary liner system and removed from the landfill.) Hence, the ALR is 
33 set at some level higher than normally expected leakage rates to serve as an 
34 indicator that the primary liner is not functioning as expected. Exceeding 
35 the ALR might reflect serious failure of the primary liner, and indicates the 
36 need for investigation and possibly corrective action while the problem is 
37 still manageable. 
38 
39 This RAP has been prepared in accordance with regulatory requirements 
40 (40 CFR 264.302) and is part of the supporting material for the Hanford 
41 Facility Dangerous Waste Permit Application, Low-Level Burial Grounds, as 
42 amended (DOE-RL 1989). The current regulations for determining the ALR and 
43 preparing a RAP are contained in 40 CFR 264.302. 
44 
45 
46 
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2.0 ACTION LEAKAGE RATE 


The ALR is defined (40 CFR 264.302) as: 


"the maximum design flow rate that the leak detection system can 
remove without the fluid head on the bottom liner exceeding I foot." 
Also noted in 40 CFR 264.302 are the following. 


• This leakage rate must account for an adequate margin of safety for 
uncertainties in design, construction, and operation of the leak 
detection system. 


• The action leakage rate must not be greater than the flow capacity of 
the drainage layer. 


• The action leakage rate should always be less than or equal to the 
pumping capacity of the leak detection sump. 


Thus, the ALR is based on the flow capacity of the leak detection system 
rather than on types and sizes of flaws in the primary liner. The EPA 
provides a formula based on Darcy's Law for calculating this flow capacity, 
assuming that it originates from a single hole in the primary liner 
(EPA 1992): 


Q = k h tan(a) B 


where Q 
k 


h 
a 
B 


= 
= 


flow rate in leak detection system 
hydraulic conductivity of drainage medium 
in leak detection system 
head on secondary liner 
slope of leak detection system 
width of flow in leak detection system, 
perpendicular to flow direction 


The major uncertainty associated with this formula is determining the 
value of 8, which is a complex function and in part dependent on the other 
parameters. Additional information and guidance is provided by the EPA 


(!) 


(EPA 1992). By assuming that the shape of the wetted area down slope from the 
hole is parabolic, the EPA rewrites equation (I) to read: 


Q = k 0 ( 2h - 0) (2) 


where 0 = thickness of drainage layer 


other parameters are the same as in equation (I) 


It can be seen that equation (2) does not depend on the slope of the 
drainage system. This results in part from simplifying assumptions by the EPA 
related to the cosine of small angles being nearly equal to I. As a 
consequence of this simplification, equation (2) indicates that the flow 
capacity of the geonet drainage layer on the landfill sideslopes would be 
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equal to that of the geonet on the landfill floor, all other factors being 
equal. While intuitively unsatisfying, this approach appears to be 
conservative. In addition, the added capacity of the gravel drainage layer on 
the landfill floor can be ignored when finding the lowest flow capacity in the 
system (i.e., the sides 1 opes). Again, the EPA approach appears to be 
conservative. 


With respect to selecting appropriate input parameter values for use in 
solving equation (2), the hydraulic conductivity of the geocomposite drainage 
layer is based on manufacturer's test results and includes the effects of 
compression from the load applied by the waste. The thickness of the 
geocomposite layer is the combined thickness of a geonet plus two layers of 
geotextile, all of which conform to specifications (WHC 1995). To account for 
compression, the thickness of the geotextile layers was reduced by 50 percent. 
The head on the secondary liner system is defined as 1 foot by the 
regulations. 


Using equation (2) and the assumed input parameters, the ALR is 
2,150 liters per hectare per day per trench (40 CFR 264.302). This value 
includes a factor of safety of 2 in accordance with EPA guidelines (EPA 1992). 
It is also much lower than the pump capacity of (45,000 liters per hectare per 
day per trench). Thus, this ALR value satisfies all the regulatory 
requirements noted previously. Details of the calculation (in English units) 
are presented in Appendix A. 


In accordance with 40 CFR 264.302, the flow rate used to determine if the 
ALR has been exceeded is calculated as the average daily flow rate into the 
sump, expressed as liters per hectare. This calculation is performed weekly 
during the active (operational) life of the landfill, and monthly after the 
landfill has been closed. Postclosure frequency might be reduced if only 
minimal amounts of leachate accumulate in the leak detection system sump. 


3.0 RESPONSE ACTIONS 


The following actions are required if the ALR is exceeded 
(40 CFR 264.304): 


• 


• 


• 


Notify the EPA Regional Administrator and Ecology in writing of the 
exceedence within 7 days of the determination 


Submit a preliminary written assessment to the EPA Regional 
Administrator and Ecology within 14 days of the determination, as to 
the amount of liquids, likely sources of liquids, possible location, 
size, and cause of any leaks, and short-term actions taken and planned 


Determine to the extent practicable the location, size, and cause of 
any leak 
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1 • Determine whether waste receipt should cease or be curtailed, whether 
2 any waste should be removed from the trench for inspection, repairs, 
3 or controls, and whether or not the trench should be closed 
4 
5 • Determine any other short-term and long-term actions to be taken to 
6 mitigate or stop any leaks 
7 
8 • Within 30 days after the notification that the ALR has been exceeded, 
9 submit to the EPA Regional Administrator and Ecology the results of 


10 the analyses, the results of actions taken, and actions planned. 
11 Monthly thereafter, as long as the flow rate in the leak detection 
12 system exceeds the ALR, the owner or operator must submit to the EPA 
13 Regional Administrator and Ecology a report summarizing the results of 
14 any remedial actions taken and actions planned. 
15 
16 If the ALR is exceeded, the U.S. Department of Energy, Richland 
17 Operations, will submit the required notifications to the EPA and Ecology as 
18 stated previously. 
19 
20 The leachate will be analyzed for chemical compounds and radionucl ides. 
21 If the analytical results indicate that regulated constituents are present, 
22 and if the constituents can be traced to a particular type of waste placed in 
23 a known area of the trench, it might be possible to estimate the location of 
24 the leak. However, because the waste meets land disposal restrictions (e.g., 
25 stabilized, solidified, neutralized, etc.,) and contains no free liquids, it 
26 is possible that the leachate might be clean or the composition too general to 
27 indicate a specific source location. 
28 
29 If the source location cannot be identified, large-scale removal of the 
30 waste and operations layer to find and repair the leaking area of the liner 
31 would be one option for remediation. However, this procedure could risk 
32 damage to the liner. In addition, waste would have to be handled, stored, and 
33 replaced in the trench. Backfill would need to be removed from the waste to 
34 accomplish this. This could cause an increase in risk of accidental exposure 
35 to operations personnel or a release to the environment. For these reasons, 
36 large-scale removal of waste and liner system materials is not considered a 
37 desirable option and will not be implemented except as a last resort. 
38 
39 The preferred options for remediation include covers and changes in 
40 trench operating procedures. The preferred alternative depends on factors 
41 such as the amount of waste already in the trench, the rate of waste receipt, 
42 the chemistry of the leachate (i.e., is it clean?), the availability of other 
43 RCRA/WAC 173-303-compliant disposal units, and similar considerations. Hence, 
44 at this time no single approach can be selected. If the ALR is exceeded, 
45 potential options will be evaluated before selecting a remediation process. 
46 If necessary, an interim solution will be implemented while the evaluation and 
47 permanent remediation is performed. Examples of potential approaches include 
48 the following. 
49 
50 • The surface of the intermediate soil cover over the waste could be 
51 graded to direct run-off into a shallow pond. The surface would be 
52 covered with a discardable, temporary geomembrane (e.g., 
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1 0.5-millimeter polyvinyl chloride). Precipitation water would be 
2 pumped or evaporated from the pond and would not infiltrate the waste 
3 already in the trench. Waste packages would be placed only during 
4 periods of dry weather, and stored temporarily at other times. This 
5 type of approach also would be used, if necessary, to reduce leakage 
6 during the time immediately after the ALR was exceeded, while other 
7 remediation options are evaluated. 
8 
9 • If the trench is nearly full, partial construction of the final 


10 closure cover might be an option. This would reduce infiltration into 
11 the trench, and possibly reduce the leakage rate if the cover is 
12 constructed over the failed area. 
13 
14 • A layer of low-permeability soil could be placed over the existing 
15 waste, perhaps in conjunction with a geomembrane, to create a second 
16 'primary' liner higher in the trench. This new liner would intercept 
17 precipitation and allow its removal. 
18 
19 • A rigid-frame or air-supported structure could be constructed over the 
20 trench to ensure that no infiltration occurs. Although costly, this 
21 approach might be less expensive than constructing a new trench. 
22 
23 In general, the selected remediation efforts will be those that are 
24 easiest to implement, with more difficult or expensive options to be applied 
25 only if earlier approaches are not satisfactory. 
26 
27 
28 
29 4.0 REFERENCES 
30 
31 
32 DOE-RL, 1989, Low-Level Burial Grounds Dangerous Waste Permit Application, 
33 DOE/RL-88-20, Rev. 0, plus Supplements 1 and 2, U.S. Department of 
34 Energy, Richland Operations Office, Richland, Washington. 
35 
36 EPA, 1992, Action Leakage Rates for Leak Detection Systems, EPA 530-R-92-004, 
37 Office of Solid Waste, Washington, D.C., January. 
38 
39 WHC, 1995, Construction Quality Assurance Report, WHC-SD-W025-RPT-002, Rev. o, 
40 Westinghouse Hanford Company, Richland, Washington. 
41 
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Figure 1. 200 West Area- Low-Level Burial Grounds (Trenches 31 and 34 
are located in the 218-W-5 Burial Ground). 
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Figure 2. Typical Trench Floor Plan. 
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SIDESLOPE LINER DETAIL 


-- OP(IUTJONS L.I,.Y(R 
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BASE LINER DETAIL 


Figure 3. Sideslope Liner Detail and Base Liner Detail. 
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ACTION LEAKAGE RATE CALCULATIONS 
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TRADEMARKS 


TEX-NET is a registered trademark: of Fluid Systems, Inc. 


POLY -NET is a registered trademark of Fluid Systems, Inc. 


Trevira is a registered trademark of Hochst Al:tiengesellschaft 
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sini:ull tachnic:&l. requiramenu and oth~r dad;n uS1Diptions to 
zaxillliz• potantial head on the bctt011 liner, and lUeS a aa!ety 
fac::tgr, ZPA .believaa that the unit. aaetinq the ain.i:Jnm technical 
requir-•nta vcUlc! not require action laalcaqe ntea belcnt 100 
9Pac! !or lancUilla and. vasta pilu anc!· 1, ooo qpad !or ~ace 
illlpo\Uidaanta. 


Aaa=i.nq the vattac! ar.a in the 4rainaqe layer beneath a ..all. 
hole laak baa approxiaataly the ahape o~ a cone !rom aic!a·viav 
an4 a parabola tram toP. viav, the vidt.h o! the parabola (B) ia: 


:.·ri%! 
B • J/k It 2:x ,,;..., 


!% 
vhara x • plan diatance dovnalopa frca bola (i.e., B ia a 


function gf the diatance x !rca the holer aoat gf B ia 
at the hole with only aliqht inc.reaaea dovnalop~ 


a, JCI~ 
Aaau;:Unq x • o (La., loo):inq at l!l under tha hole, B • 11.__, ) 
and aubatitutinq thia value tor a into Zquatign 1 aodified fgr a 
trianqular crgaa-aection o! !lev (i.e., Q • l/l k•h•tan m•l!l) and 
aolvinq_fgr Q yialda: 


[Bquatio: 21 


where h • head on tha .bgttom linar and h < thickneaa o! 
drainaqe layer. 


This equation . .becamaa the !ollgvinq i! tha condition ia ehanqad 
frgm -h < thicknaaa o! tha drainaqe layer (D)• to •h ~ 0" (which 
ia important fgr qaonet caleulatigna): 


Q • lt•tl (2h - tl) [llquatiOZl J), 


Solvinq Equation l uainq the minimum deaiqn apaci!icationa in the 
final nila, Q • 


tor .1 c:mfaac: 
,01 Cll/&ac: 
qeonat: 


uoo c;pad 
:no c;pad 


uoo c;pad. 


Thasa numbers ara the same as tha raaulta qivan a.bove tor 
Equation 1. 


aaaulta qli:q a.J-tl Modal 


Ta.blaa 1-• and Fiquraa 1-10 in Appendix l!l vera developed. from a 
l•O aodal to ahov the ralativa aftacta of varioua daaiqn 
parameters and assumption• on !low capacity, and to ahov tha 
1hapaa o! the !lev 1n the drainaqe layer for varioua daaiqna and 
assumptions, ineludinq hole aiz• and head. Appendix c qivea 
bacxqround in!o:mation on the l-D aodal. The ta.blaa ahov thLt 
slope, lanqth ot run, and hole aiza have soma at!act on !low rata 
<•·'i'·, -n increase in tlc:v rata vhan llope ia increased from lt 
to :a ['l'alllaa 1, l·-5] r lt increase in flow rate at lt slope vhan 
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···.rEX-NET 
Installation 
No underground drainage system is 
easier to install than TEX-NET ccm
posite. It is a simple on~ep opera
tion. Because it is lightweight. flexi
ble and strOng, i:t can be rolled out in 
plaoe on flat or steel! slopes. around 
building foundations· or along foot
ings. The composite is supplied with 
a geotextile overlap of 2" on both 
edges or s· on one edge so that con
tinuity of drainage actJon can be 
assured from one strip of the com
posite to the next. TEX-NET shef!ts 
can be cut to size in the field to fit 
nearly any required area. It is also 
easily hung vertically on ba!sement or 
retaining walls prior to baddilling. 


By spedfying TEX-NET on your next 
drainage project you will save con
siderable time and labor costs. And 
when compared to a sand and gravel 
system, extra savinos can be expected 
through lower transportation and 
installation costs. 


Specifications 
Refer to suoolemental data sheets 
and performance curves. 
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Hydraulic Properties 
Transmissivity/flow charts for TEX-NET 
are available on supplemental data 
sheets. They are prepared for use by 
design eng1neers to help determine 
TEX-NET performance under varying 
conditions _of pressure, hydraulic gra
dient and field profile. AJf vansmis
sivity tests vvere performed in accor
dance with ASTM 04716 where a 
drainage layer is characterized by 
its transmissivity or-& - (QIB)Ii 


TEX-NET can also be specified with 
non-WO'Ien polypropelene fabric; and 


The information contained herein is, 
. to the best of our knowledge, true 
and acc:urate; however. all recom
mendations or suggestions are 
made without guarantee, since the 
conditions of use are beyond our 
control. There :s no expressed war
ranty and no implied warranty of fit
ness for purpose of the prod1 1ct or 


woven monofilament. heat laminated 
to any stYle of POLY-NET. Call FSI for 
funner details. 


To determin~ Q (flow per unit width 
of TEX-NET) 1n actual conditions sim
ply multiply-6-(lransmissivity m2isec). · 
by i (hydraulic gradient). · 
Example: TEX-NET 1001 under 4000 
p.s.f. and gradient of 0. 75 has a 
lransmissivity of 1.0 x 1Q-1m2fsec. 


Q - 1.0 x 1Q-'m2fsec (0. 75) 
- 7.5 x 1 Q-4m2fsec 
- 3.5 GPMIFT of WIDTH 


products described herein. In sub
~itting this in~ormation, no liability 
IS assumed or license or other rights 
implied or given with respect to any 
exiSting or pending patent, patent 
applications or trademarks. The 
observance of all legal regulations 
and patents is the responsibility of 
the user. 
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[p)©fLW=~m~u s 
INSTALLATlON METHOD 


1.£1-K D~CTION 
TRANSMISSIVITY HOPE LINER•POLY·NET•HOPE LINER 


TRANSMISSIVITY-Vs-GRADIENT 
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Installation 
Poly-Net is easily installed by hand. 
On steep slopes. nets should be 
anchored at the top, then un· 
rolled. On lll!rtical walls, anchor
ing the net with masonry nails 
may be necessary. 
Adjacent rolls can be easily joined 
by plastic ties supplied with the 
Poly-Net. When joining adjacent 
rolls in the direction of the flow, 
butt the rolls together, or 011erlap 
2 -4". When joints are not in the 
direction of flow. o.-erlap adjacent 
rolls in shingle fashion. On tlie 
bonom of landfills or ponds, a 
2-4" 01.erlap is recommended to 
maintain flow. 
Geotextiles should alway.; be 
used to prevent migration of soil 


SPEaFICATION 


Details 


bow materiM 


'Neght (lbSiftl) D-3776 


Thicl:ness (inches) 0-1777 


Oensity of polymer (glen') D-1505 


~i~ strength (lbiin) D-1682 


Po rosily 


Roll width (1-) 


SQndord rclllength (feet) 


Squa~ 1- per rcll 


Cari>on blocl: A5TM 0-1603 


Nominal Transmissivity (ml.fs) D-4716 


•foam~ 
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Hydraulic Properties 
Transmissivity charts for Poly-Net 
under various profiles. gradients, 
and pressures are available in the 
FSI transmissivity brochure. 


partides into the net, except 
when Poly-Net is between two 
geomembranes, in which case a 
geotextile is not necessary. Poly
Net is UY. stabilized and can be 
stored outside for short periods, 
but care should be taken to keep 
them dean of mud and debris. If 
Poly-Net becomes dirty. simply 
wash out debris with a high pres
sure hose. 


' Specifications 


-===-===== ------------- --- --- --


Refer to specifications beiO'N and 
FSI "suggested specification 
guide" brochure. 
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PH .. ,ooo• PN-2000 I'N-3000 I'N·3 OOCKli" PH-..ooo• 


poly!tl!yt!ne polyctt!ylene poly!!hylen! polywt!!ylene polyethylene 


.165:0.016 .130::0.013 .180:0.018 .115:0.011 .245•0.024 


.250:0.025 .160::0.016 .220:0.022 .220::0.022 ..300:0.030 


.937:0.002 337::0.002 .937:0.002 .937•0.002 .937:0.002 


00:10 38:10 50::10 28::10 54::10 


.81·.84 .81·.84 .81-.84 .81·.84 .81·.84 


7.54 7.54 7.54 7.54 7.00 


250 300 300 300 220 


1885 2262 2262 2262 1S.OO 


2-3% 2-3% 2·3"fo 2·3% 2-3-r. 
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Trevira· Spunbond nonwoven engineering products 
are highly needled fabrics with excellent tensile properties, 


high filtration potential and outstanding permeability. 
Trevira• Spunbond Type 11 products 
are 100% continuous filament 
Polyester nonwoven needlepunched 
engineering fabrics. They deUver a 
combination ol advantages 
unmatched by any other spunbonded 
geotexliles. They're resistant to 
freeze ·thaw, soil chemicals and 
ultraviolellighl exposure. 


Trevira' Spunbond nonwoven 
;p. engineering fabrics oller IIXCellent -a 


performance where lha requirement 
is tensile reinlorcement, planar 
flow, lillralion, or separation. They 
are ideal lor roadways, railbeds, 
drainage systems, pondliners, 
retaining walls. And much mora. 
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TYPICAL PHYSICAL PROPERTIES OF TREVIRA•TYPf It PRODUCTS 
If~ Unit Tnl-.... lila 1114 uaa . JJil. liM 
fabric Weighl OUytl' ASTU0-3776 H 42 a.o 7.5 10.5 


Thk:Anua,t mlb ASTM0-11n 60 10 110 110 140 


Gtali Sl•!!'li.IIU.I.IOICQI" Ita ASTM0-<632 120/!lS 150/115 2J0/180 3001235 .201350 
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PART III, OPERATING UNIT GROUP 17 CONDITIONS 1 


LOW LEVEL BURIAL GROUNDS (TRENCHES 31 & 34) 2 


UNIT DESCRIPTION 3 


The Low Level Burial Ground (LLBG) Trenches 31 & 34 (also known as the mixed waste trenches) is a 4 


land-based TSD unit located in the 218-W-5 burial ground in the 200 West Area  LLBG Trenches 31 & 5 


34, approximately 37.2 hectares in size, began receiving waste for disposal in 1999. 6 


LLBG Trenches 31 & 34 receive dangerous and/or mixed waste for disposal.  Permittees may manage the 7 


following wastes at the LLBG Trenches 31 & 34 Operating Unit Group: dangerous or mixed waste that is 8 


generated from processes at the Hanford site, or waste that is specifically identified in Section II, 9 


paragraph 8 of the Settlement Agreement re: Washington v. Bodman, Civil No. 2:30-cv-05018-AAM, 10 


January 6, 2006.  No other wastes may be managed at LLBG Trenches 31 and 34 unless authorized via a 11 


permit modification decision pursuant to Permit Condition I.C.3.  Requests for Permit modifications must 12 


be accompanied by an analysis adequate for Ecology to comply with SEPA.   13 


Dangerous and/or mixed waste may be stored on the asphalt waste storage units located at Trenches 31 & 14 


34.   15 


All dangerous and/or mixed waste destined for disposal in Trenches 31 & 34 must meet land disposal 16 


restriction (LDR) requirements [WAC 173-303-140, 40 CFR 268, and RCW-70.105] or other regulatory 17 


alternatives as described in Addendum B, Waste Analysis Plan.  18 


The LLBG Trenches 31 & 34 have leachate collection and removal systems.  The leachate collection 19 


tanks are operated in accordance with the generator provisions of WAC 173-303-200.   20 


LIST OF ADDENDUMS 21 


Addendum A  Part A Form, dated October 1, 2008 22 


Addendum B Waste Analysis Plan 23 


Addendum C Process Information 24 


Addendum C.1  Response Action Plan and Action Leakage rate for Trenches 31 & 34 25 


Addendum D Groundwater Monitoring Plan 26 


Addendum E  Security 27 


Addendum F  Preparedness and Prevention 28 


Addendum G Personnel Training 29 


Addendum H Closure Plan 30 


Addendum I Inspection Requirements 31 


Addendum J          Contingency Plan 32 


DEFINITIONS 33 


Reserved 34 


ACRONYMS 35 


LLBG Low Level Burial Grounds  36 


III.17.A COMPLIANCE WITH PERMIT CONDITIONS 37 


III.17.A.1 The Permittees will comply with all conditions in this Chapter and practices described in 38 


its addenda for LLBG Trenches 31 & 34 with respect to dangerous waste management 39 


Operating Unit Group 17, in addition to applicable  requirements in Part I and II. 40 


III.17.A.2 The scope of these unit specific conditions is restricted to the operational waste as 41 


identified in Addendum C.  Future expansion of the waste trench, or disposal of other 42 



http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-200
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wastes not specified in this Permit, is prohibited unless authorized via modification of 1 


this Permit. 2 


III.17.B GENERAL WASTE MANAGEMENT STANDARDS 3 


III.17.B.1 The Permittees are authorized to accept dangerous and/or mixed waste for disposal in 4 


218-W-5 (Trenches 31 & 34) in accordance with the waste acceptance criteria description 5 


in Addendum B. [WAC 173-303-300] 6 


III.17.B.2 The Permittees are authorized to manage and store treated and LDR compliant dangerous 7 


and/or mixed waste at the storage units adjacent to 218-W-5 (Trenches 31 & 34) in 8 


accordance with the description in Addendum C.   9 


III.17.C WASTE ANALYSIS/WASTE ACCEPTANCE 10 


III.17.C.1 The Permittees will comply with the requirements (description) in Addendum B for 11 


sampling and analysis of all dangerous and/or mixed waste required by conditions in this 12 


Chapter [WAC 173-303-300]. 13 


III.17.C.2 Modeling – Risk Budget Tool 14 


III.17.C.2.a As further specified below, the Permittees must create and maintain a modeling - risk 15 


budget tool, which models the future impacts of the planned waste forms to be disposed 16 


of in 218-W-5 (Trenches 31 & 34) including input from analysis performed and their 17 


impact to underlying vadose and ground water.  [WAC 173-303-815(2)(b)(i)] 18 


III.17.C.2.b This model will be submitted for Ecology review no later than 180 days after the issuance 19 


of this permit (or a later date if agreed to by Ecology).  20 


III.17.C.2.c The model will be updated at least once every 5 years.  The model will be updated more 21 


frequently if needed, to support permit modifications or SEPA Threshold Determinations 22 


whenever a new waste stream or significant expansion is being proposed for LLBG 23 


Trenches 31 & 34.   24 


III.17.C.2.d This modeling-risk budget tool will be  constructed in a manner that represents a 25 


cumulative risk analysis of all waste previously disposed of in the entire Trenches 31 & 26 


34 and those wastes expected to be disposed of in the future for the entire Trenches 31 & 27 


34.   28 


III.17.C.2.e The groundwater impact should be modeled in a concentration basis and should be 29 


compared against various performance standards including but not limited to drinking 30 


water standards [40 CFR 141 and 40 CFR 143].   31 


III.17.C.2.f Ecology will review the modeling assumptions, input parameters, and results and will 32 


provide comments to the Permittees.  Ecology comments will be dispositioned through 33 


the Review Comment Record process and will be reflected in further modeling to modify 34 


the LLBG Trenches 31 & 34 waste acceptance as appropriate. 35 


III.17.C.2.g The modeling-risk budget tool will include a sensitivity analysis reflecting parameters, 36 


their uncertainties, and changes to parameters as requested by Ecology. 37 


III.17.C.2.h If these modeling efforts indicate results within 75% of a performance standard 38 


(including but not limited to federal drinking water standards [40 CFR 141 and 39 


40 CFR 143]), Ecology and the Permittees will meet to discuss mitigation measures or 40 


modified waste acceptance criteria for specific waste forms. 41 


III.17.C.3 When considering all the waste forms to be disposed of in LLBG Trenches 31 and 34, the 42 


Permittees will ensure that all wastes meet the waste acceptance criteria of the 43 


Liner/leachate system described in Addendum B. 44 


III.17.D RECORDKEEPING AND REPORTING 45 



http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-300

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-300

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-815
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III.17.D.1 The Permittees will comply with the following recordkeeping and reporting requirements 1 


applicable to all Operating Unit Group 17 waste management activities [WAC 173-303-2 


380]:  3 


III.17.D.1.a All records required by Condition II.I.2 will be placed into the LLBG Unit Specific 4 


Operating Record and.  5 


III.17.D.1.b The Permittees will maintain in the LLBG Unit Specific Operating Record all records 6 


required by WAC 173-303-380(1)(k), and –(o), incorporated by reference. 7 


III.17.D.1.c The Permittees will maintain in the LLBG Unit Specific Operating Record all records 8 


and results of waste analysis; waste determinations (as required by Subpart CC); 40 CFR 9 


268.4(a), and 268.7.  [WAC 173-303-380(1)(c)] 10 


III.17.E SECURITY 11 


III.17.E.1 The Permittees will post warning signs at all entrances to the LLBG as specified in 12 


Addendum E.  [WAC 173-303-310(2)(a)] 13 


III.17.F PREPAREDNESS AND PREVENTION  14 


III.17.F.1 The Permittees will comply with the Preparedness and Prevention requirements in 15 


Addendum F. [WAC 173-303-340] 16 


III.17.G CONTINGENCY PLAN 17 


III.17.G.1 The Permittees will comply with Addendum J in addition to the requirements of 18 


Condition II.A when applicable.  [WAC 173-303-350]   19 


III.17.H INSPECTIONS 20 


III.17.H.1 The Permittees will perform inspections of the LLBG Trenches 31 & 34 according to the 21 


inspection plan in Permit Addendum I.  22 


III.17.I TRAINING 23 


III.17.I.1 The Permittees will include the training requirements described in Addendum G of this 24 


Chapter specific to the dangerous waste management units and waste management 25 


activities at Operating Unit Group 17 into the written training plan required by Condition 26 


II.C.   27 


III.17.J Reserved 28 


III.17.K CLOSURE 29 


III.17.K.1 The Permittees will close LLBG Trenches 31 & 34 in accordance with the Closure Plan 30 


in Addendum H and Condition II.J.  [WAC 173-303-610(3)(b)] 31 


III.17.K.2 Landfill Cap 32 


III.17.K.2.a At final closure of the landfill, the Permittees will cover the landfill with a final cover 33 


(closure cap) designed and constructed to:  1) Provide long-term minimization of 34 


migration of liquids through the closed landfill; 2) Function with minimum maintenance; 35 


3) Promote drainage and minimize erosion or abrasion of the cover; 4) Accommodate 36 


settling and subsidence so that the cover's integrity is maintained; and 5) have a 37 


permeability less than or equal to the permeability of any bottom liner system or natural 38 


subsoils present. [WAC 173-303-665(6)(a)] 39 


III.17.K.2.b Description of information for instrumentation selected for installation within the cover 40 


to demonstrate the performance of the cover shall be submitted to Ecology for 41 


incorporation into the Permit prior to installation.  The instrumentation must adequately 42 


measure the soil water content and storage so that all water inputs may be known and a 43 



http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-380

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-380

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-380

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-380

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-310

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-340

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-350

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-610

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-665
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water balance calculated to determine the effectiveness of the cover.  In addition, other 1 


measurements submitted may include elevations, bulk densities, gas exchanges, biota 2 


mass, plant height/rooting depth, plant leaf area indexes, etc. to ensure the cover 3 


functions according to Condition III.17.K.2.a. 4 


III.17.L POSTCLOSURE 5 


III.17.L.1 Following certification of closure according to the requirements of the closure plan in 6 


Addendum H, the Permittees will initiate post-closure care and maintenance.  [WAC 173-7 


303-665(6)] 8 


III.17.M CRITICAL SYSTEMS 9 


III.17.M.1 The Critical Systems
 
will include the following: The leachate collection and removal 10 


system (LCRS), leachate collection tank (LCT), leak detection system (LDS), liner 11 


system (LS), and closure cap.  Drawings for the LCRS, LCT, LDS, and LS are identified 12 


in Addendum C of this Permit.  . 13 


III.17.M.2 The Permittees will operate the LLBG Trenches 31 & 34 in accordance with the 14 


description and all specifications contained in Addendum C (Process Information).  15 


III.17.M.3 The Permittees will be subject to the permit modification requirement of Permit 16 


Condition I.C.3 with respect to any change to the critical systems associated with 17 


dangerous waste management unit, Operating Group 17.  18 


III.17.N CONTAINERS  19 


III.17.N.1 The Permittees will store and dispose of dangerous waste or mixed waste in accordance 20 


with the Provision of Addendum C. 21 


III.17.O COMPLIANCE SCHEDULES (RESERVED) 22 


III.17.P LANDFILLS TRENCHES 31 & 34 23 


III.17.P.1 Landfill Liner Integrity Management & Landfill Operations  24 


III.17.P.1.a Permittees will conduct all LLBG Trenches 31 & 34 operations in a manner to protect the 25 


landfill from damage. 26 


III.17.P.1.b Permittees will ensure that waste placement in LLBG Trenches 31 & 34, and the 27 


selection and operation of any equipment used within Trenches 31 & 34 do not pose a 28 


risk of puncture or other damage to the primary liner.  Only equipment that can be 29 


adequately supported by the operations layer, considering the geotechnical properties of 30 


the operating layer soils and the design and configuration of such equipment, will be used 31 


within the lined portion of the Trenches.   32 


III.17.P.2 Leachate Collection Component Management  33 


III.17.P.2.a Permittees will operate all leachate collection systems to minimize clogging during the 34 


active life and post closure period. 35 


III.17.P.2.b Permittees will operate leak detection systems according to the corresponding 36 


requirements in Addendum C. 37 


III.17.P.2.c The Permittees will comply with the requirements in Addendum C.1 for the action 38 


leakage rate and response action plan for Trenches 31 & 34, except that Section 3.0 is 39 


modified to only require notification to Ecology.  [WAC 173-303-665(8) and (9)] 40 


III.17.P.3 Rainwater Management and Instrumentation 41 


III.17.P.3.a Permittees will manage the rainwater in the leachate collection and removal system 42 


(LCRS) in a manner that does not allow the fluid head to exceed operating limit. 43 



http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-665

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-665

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-665





 WA7890008967 Part III, Operating Unit Group 17 


  LLBG Trenches 31 & 34 


Part III, Operating Unit Group 17.7 


III.17.P.3.b The Permittees will verify that monitoring gauges and instruments are in current 1 


calibration; as well as calibrate instrumentation at intervals suggested by the 2 


manufacturer or according to the engineering’s recommendation to meet Condition I.E.4. 3 


III.17.Q GROUND WATER AND GROUND WATER MONITORING 4 


III.17.Q.1 The Permittees will comply with the requirements of Permit Addendum D, Groundwater 5 


Monitoring Plan.  [WAC 173-303-645] 6 


III.17.Q.2 No later than thirty (30) days after the effective date of this permit, the Permittees will 7 


submit a draft final status groundwater monitoring plan for Ecology review and approval. 8 


III.17.Q.3 No later than sixty (60) days following Ecology approval of the final status groundwater 9 


monitoring plan, the Permittees will submit a Class 2 permit modification to include the 10 


final status groundwater monitoring plan into the permit. 11 


  12 



http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-645
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FACT SHEET 1 


PART III, OPERATING UNIT GROUP 17, LOW-LEVEL BURIAL GROUND  2 


TRENCHES 31 & 34 3 


UNIT DESCRIPTION 4 


Low-Level Burial Ground (LLBG) Trenches 31 and 34 and the associated container storage units are 5 
located in the 200 Southwest corner of the 218-W-5 Burial Ground.  They are constructed with 6 
polyethylene liners and leachate collection systems.  7 


The LLBG Trenches 31 & 34 were constructed in 1994 under interim status.  On August 27, 1999, the 8 
Permittees informed Ecology of their intent to begin waste disposal operations at Trenches 31 & 34 as of 9 
September 15, 1999.   10 


Trenches 31 and 34 operate as Storage and Disposal units for mixed low-level waste.  The following 11 
wastes may be managed at the LLBG Trenches 31 & 34 Operating Unit Group:   12 


• Dangerous or mixed waste that is generated from processes at the Hanford site. 13 
• Waste that is specifically identified in Section II, paragraph 8, of the Settlement Agreement re: 14 


Washington versus Bodman, Civil No. 2:30-cv-05018-AAM, January 6, 2006.   15 


No other wastes may be managed at LLBG Trenches 31 & 34 unless authorized by a permit modification 16 
decision under Permit Condition 1.C.3.  17 


All mixed waste destined for disposal in LLBG Trenches 31 & 34 must meet Land Disposal Restrictions 18 
(LDR) requirements [WAC 173-303-140, 40CFR 268, and RCW-70.105].  Mixed waste awaiting disposal 19 
and stored on the asphalt pads adjacent to Trenches 31 & 34 must also be LDR compliant. 20 


In September 2007, the Permittees submitted a Dangerous Waste Permit Application Part A Form (Part A) 21 
and a State Environmental Policy Act (SEPA) Checklist to Ecology.  This constituted a request to conduct 22 
waste treatment at Low Level Burial Grounds 218-W-5 in Trenches 31 & 34.   23 


The Permittees proposed to treat the large, difficult-to- handle packages of mixed wastes to meet the 24 
Alternative Treatment Standards for Hazardous Waste Debris that appear in Title 40 Code of Federal 25 
Regulation (CFR) 420, subsection 268.42, Table 1, Alternative Treatment Standard for Hazardous Debris.  26 
They also proposed treatment of radioactive lead solids using the macro-encapsulation treatment 27 
technology (MACRO).   28 


In-trench treatment at Trenches 31 & 34 is not included in the permit at this time. 29 


TYPE AND QUANTITY OF WASTE 30 


The LLBG Trenches 31 & 34 operable unit group manages the following waste types: 31 


• Containerized liquids/free liquids. 32 
• Pressurized gas cylinders and aerosol cans. 33 
• Bulk sodium metal. 34 
• Labpack liquids. 35 
• Solids/debris. 36 
• Sludges/soils. 37 


Table 1 below provides a summary of Treatment, Storage, and Disposal design capacities for LLBG 38 
Trenches 31 & 34 and the associated storage units.  39 



http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-140
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Table 1 Summary of Storage and Disposal Capacity for LLBG Trenches 31 & 34 
and Associated Container Storage Units 


Unit Storage Disposal  


Trench 31 N/A 21,408 m3 (28,000 yd3) per trench* 


Trench 34 N/A 21,408 m3 (28,000 yd3) per trench* 


Trench 31 Waste Storage Pad 690 m3 (902 yd3)** N/A 


Trench 34 Waste Storage Pad 690 m3 (902 yd3)** N/A 


*Based on trench floor dimensions of 76 meters (250 feet) long by 31 meters (100 feet) wide and a depth 
of 9 meters (30 feet).  Also assumes a 4.9-meter (16-feet) final cover thickness over the final volume of 
disposed waste. 


**Based on an area 45.7 meters (150 feet) wide by 45.7 meters (150 feet) long. 


 1 


BASIS FOR PERMIT CONDITIONS 2 


This permit is intended to protect human health and the environment while ensuring proper management of 3 
waste at LLBG Trenches 31& 34.  The permit addenda are incorporated into this permit and are 4 
enforceable by reference.  The conditions and addenda are based on the permit application.  Ecology has 5 
reviewed the permit application for LLBG Trenches 31 & 34 to ensure the unit meets dangerous waste 6 
facility standards.   7 


The permit includes requirements for complying with environmental standards and maintaining and 8 
modifying the permit.  The permit conditions address specifics such as personnel training, adequate 9 
staffing, process controls, and inspection requirements. 10 


GENERAL WASTE MANAGEMENT REQUIREMENTS 11 


The Permit authorizes the facility to accept only wastes that satisfy the facility waste acceptance criteria and 12 
permit conditions.  The Permittees are allowed to store and dispose wastes in the permitted areas.   13 


Ecology evaluated and included in the Permit stringent requirements and precautions to ensure the safety of 14 
workers and the public.  The permit also has requirements to prevent hazards from ignitable, reactive, or 15 
incompatible wastes, and to prevent exceeding the facility's capacity.   16 


The Permittees must maintain the integrity of the unit and its secondary containment systems that prevent 17 
waste from escaping the units.  They must conduct waste loading and unloading operations following 18 
unit-specific Permit requirements. 19 


WASTE ANALYSIS REQUIREMENTS 20 


Condition III.17.C.1 requires the Permittees to comply with the requirements in Addendum B (Waste 21 
Analysis Plan) for sampling and analysis of all dangerous and/or mixed waste.  The basis of this condition 22 
is WAC 173-303-300.   23 


  24 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-300
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MODELING- RISK BUDGET TOOL 1 


Condition III.17.C.2 requires the Permittees to create and maintain a modeling - risk budget tool.  This tool 2 
must model the future impacts of the planned waste forms to be disposed of in LLBG Trenches 31 & 34.  It 3 
will include input from analyses performed and the impact to the underlying vadose zone and groundwater. 4 


RECORDKEEPING AND REPORTING 5 


The basis of Permit Condition III.14.D.1 is WAC 173-303-380 and WAC 173-303-810(16).  The 6 
condition is to ensure the Permittees follow proper procedures for recordkeeping and reporting.   7 


SECURITY 8 


LLBG Trenches 31 and 34 are within the secured area of Hanford.  Access to the unit is subject to the 9 
general security provision of Condition II.L.  Security provisions, access controls, and signage specific to 10 
this unit will comply with the requirements of WAC 173-303-310. 11 


PREPAREDNESS AND PREVENTION 12 


The basis for preparedness and prevention requirements in the permit conditions and Addendum F is WAC 13 
173-303-340.  Addendum F has specific requirements to control ignition sources and to manage ignitable 14 
and reactive wastes.  The Permittees will prevent ignitable and reactive wastes from exposure to excessive 15 
heat and sources of ignition.  The Permittees must store incompatible wastes in approved separate 16 
secondary containment to prevent mixing. 17 


CONTINGENCY PLAN 18 


Condition III.17.G requires the Permittees to comply with the Contingency Plan in Addendum J and 19 
Condition II.A when applicable. 20 


INSPECTIONS 21 


Condition II.X requires the Permittees to establish a written inspection schedule and to conduct periodic 22 
inspections following the schedule.  The Permittees must correct problems found during these inspections.  23 
Condition II.X also has overall inspection recordkeeping requirements.   24 


The basis for these inspections requirements is WAC 173-303-320. 25 


PERSONNEL TRAINING 26 


Condition III.17.1 requires the Permittees to put the training requirements described in Addendum G into a 27 
written training plan required by Condition II.C.  The plan will be specific to the positions and job 28 
descriptions associated with LLBG Trenches 31 & 34.  The training program, the written training plan, and 29 
records must meet the requirements of WAC 173-303-330. 30 


CLOSURE 31 


The Permittees must close LLBG Trenches 31 & 34 and the associated container storage units according to: 32 


• Addendum H, Closure Plan. 33 
• Condition II.J. 34 
• WAC 173-303 requirements 35 
• U. S. Department of Energy requirements. 36 
• Best management practices.   37 


The closure will be integrated with the overall cleanup activities under the Tri-Party Agreement (Permit 38 
Attachment 1). 39 


The disposal landfill cover will be designed and located to comply with WAC 173-303-665(6) and 40 
WAC 173-303-610.  The specification and variation for other cover designs will be provided at the time of 41 
closure once the hazards have been defined. 42 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-380

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-810

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-310

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-340

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-340

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-320

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-665

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-610
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POST CLOSURE 1 


Condition III.17.L.1 requires the Permittees to initiate post-closure care following certification of closure 2 
according to the requirements in Addendum H.  The basis for this requirement is WAC 173-303-665(6). 3 


OTHER GENERAL PERMIT REQUIREMENTS 4 


The basis of Condition II.J for compliance with other environmental protection laws and regulations is 5 
WAC 173-303-395(2).   6 


CONTAINER STORAGE UNIT STANDARDS 7 


Addendum C, Section C.1 documents the areas within LLBG Trenches 31 & 34 operating unit group used 8 
for management of dangerous/mixed waste.  Sections C.1.1 and C.1.2 contain the waste management 9 
requirements.  Addendum B, Section B.1.1.1.2.2 and Table B.1, includes requirements for waste 10 
compatibility.  Condition III.17.N requires the Permittees to manage the containers in accordance with 11 
Addendum C. 12 


Addendum C, Section C.1 establishes requirements for secondary containment, and indirectly, the capacity 13 
of the unit and the various storage devices in it.  Addendum A specifies the physical capacity limits of 14 
Trenches 31 & 34, and storage pads.  Capacity depends on the type and quantity of wastes in the trenches.   15 


The Permittees must manage certain waste types according to the unit's conditions and Addendum C.  16 
Addendum C, Section C.2.4, has allowable storage requirements.  The basis for requirements for use and 17 
management of containers is WAC 173-303-630. 18 


The requirements in Addenda C, Addenda F, and Condition III.17.C for management of dangerous and 19 
mixed waste comply with WAC 173-303.  These requirements protect human health and the environment. 20 


LANDFILLS TRENCHES 31 and 34 21 


Permittees will conduct all LLBG Trenches 31 & 34 operations in a manner that protects the landfill and the 22 
liner from damage, as required by Conditions III.17.P.  The Permittees will operate all leachate collection 23 
systems following established performance standards.  Permittees will manage the rainwater in the 24 
leachate collection and removal system so that the fluid head is not allowed to exceed the operating limit. 25 


GROUNDWATER AND GROUNDWATER MONITORING 26 


Condition III.17.Q contains the groundwater conditions.  The Permittees will submit to Ecology, for 27 
review and approval, a work plan for characterizing groundwater flow in the uppermost aquifer underlying 28 
the Trenches 31 & 34.  Condition III.17.Q.5 requires the Permittees meet the following schedule: 29 


1. No later than 120 days after the effective date of this permit, submit for Ecology approval a work 30 
plan with a schedule for characterizing the groundwater flow.  The schedule for the 31 
characterization work shall not take longer than 2 years to complete. 32 


2. No later than 60 days after completing the characterization work, submit a draft groundwater 33 
monitoring plan to Ecology for approval. 34 


3. No later than 60 days following Ecology approval of the draft groundwater monitoring plan, submit 35 
a Class 2 permit modification to include the draft groundwater monitoring plan in the permit 36 
(Condition III.17.Q.4) as Addendum D. 37 


REQUESTED VARIANCES OR ALTERNATIVES 38 


There are no requested variances or alternatives for LLBG Trenches 31 & 34. 39 


STATE ENVIRONMENTAL POLICY ACT (SEPA) 40 


The SEPA determination for LLBG Trenches 31 & 34 is in the Hanford-Wide Permit Fact Sheet. 41 


  42 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-655

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-395

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-630

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303





WA7890008967, Part III, Operating Unit Group 17 
Low-Level Burial Grounds Trenches 31 & 34 


Part III, Operating Unit Group 17-FS.7 


 1 


 2 


This page intentionally left blank. 3 


 4 





		FACT SHEET

		PART III, OPERATING UNIT GROUP 17, LOW-LEVEL BURIAL GROUND

		TRENCHES 31 & 34



