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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 216-A-36B Crib* 


(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 


                
                


                


                
                
                


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


The 216-A-36 Crib was placed into operation in September 1965 and was divided into Section A and B.  
Section A is the first 100 feet (30.5 meters) on the north end of the crib and is bypassed by the process pipe.  
Section A was closed in 1966.  Section B operated from March 1966 to October 1972, and was reactivated 
in November 1982 for the Plutonium-Uranium Extraction (PUREX) Plant restart.  Discharges to Section B 
were stopped in September 1987.  The mixed waste discharged to the 216-A-36B Crib came from the 
PUREX ammonia scrubber distillate stream.  The process design capacity for the 216-A-36B Crib was 
116,000 gallons (440,000 liters) per day. 


The PUREX ammonia scrubber distillate waste stream is a basic byproduct waste stream generated by 
the ammonia scrubbers during decladding operations in the PUREX process.  The waste stream came 
from the coating dissolution stage where ammonium fluoride and ammonium nitrate were used to 
dissolve the zirconium alloy cladding from fuel elements.  Ammonia gas was produced as a byproduct 
during this reaction.  The gas stream from the dissolver was scrubbed with water, which absorbed and 
reacted with most of the ammonia to form liquid ammonium hydroxide.  This waste stream was sent to 
the 216-A-36B Crib for disposal. 


This waste was determined to be toxic state-only (WT02) waste under the Washington State Department 
of Ecology's waste mixture rule because the concentrations of ammonium hydroxide were in excess of 
1 percent by weight. 
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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 0 116,000 U 001  1        


 2        2        


 3        3        


 4        4        


 5        5        


 6        6        


 7        7        


 8        8        


 9        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. 


B.  Estimated 
Annual 


Quantity of 
Waste 


C.  Unit of 
Measure 


D.  Processes 


(1) Process Codes (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  W T 0 2 265,000,000 P D 8 0        


2                  


3                  


4                  


5                  


6                  


7                  


8                  


9                  


10                  


11                  


12                  


13                  


14                  


15                  


16                  


17                  


18                  


19                  


20                  


21                  


22                  


23                  


24                  


25                  
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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. 







WA7 89000 8967, Part V, Closure Unit 12 216-A-36B Crib
 Revision 3, October 1, 2008 


ECY 030-31 Hanford (Rev. 3/5/04)  Page 8 of 10 


216-A-36B Crib 
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216-A-36A & 216-A-36B Cribs 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


POLYETHYLENE 
BARRIER 


3ft OF GRAVEL 


EARTH 
BACKFILL 


SECTION A-A 


For conversions, apply the following: 


Feet to meters--multiply feet by 0.3048 
Inches to centimeters--multiply inches by 2.54. 


A r 
216·A-38A 


1--fo~~~-1------1 
216-A-368 


CRIB 
1----- 650ft------~ 


~------------------------------------------------t 
83ft 


v ~--------lll 
4 


PLAN A 


2871 0·023.12 
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f 


·: 


216-A-368 Crib 


Prepared for: 
US DEPARTMENT OF ENERGY 
RICHLAND OPERATIONS OFFICE 


Created and Published by: 
Central Mapping SeNices 
Fluor Hanford. Richland, WA 
(509} 373-9076 


Intended Use: REFERENCE ONLY 
Topographic Data: 


1996, Bechtel Hanford, Inc. 
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D GROUNDWATER MONITORING PLAN 1 


This document describes an interim status groundwater monitoring plan for Closure Unit Group 12, 216-2 
A-36B Crib.  The interim status groundwater monitoring plan will be implemented for the groundwater 3 
monitoring requirements for the 216-A-36B Crib Closure Unit Group until a final status groundwater 4 
monitoring plan is incorporated into the Hanford Facility Dangerous Waste Permit (Hanford’s sitewide 5 
permit).  This Closure Unit Group is a regulated unit under the Resource Conservation and Recovery Act 6 
of 1976 (RCRA) and the Hazardous Waste Management Act [Revised Code of Washington (RCW) 7 
70.105], and is subject to groundwater monitoring requirements pursuant to Washington Administrative 8 
Code (WAC) 173-303-645. 9 


The 216-A-36B Closure Unit Group is located within the secured area of the Hanford federal facility in 10 
the 200 East Area, approximately 366 m (1,200 ft) south of the 202-A Canyon Building, also referred to 11 
as the Plutonium-Uranium Extraction (PUREX) Facility.  The 216-A-36B Crib is filled with gravel and is 12 
approximately 152 m (500 ft) long and 3.4 m (11 ft) wide at the bottom.  The crib has been backfilled 13 
with 7 m (23 ft) of clean soil and has naturally revegetated over time.  A more detailed description of the 14 
216-A-36B Closure Group is available in the interim status groundwater monitoring plan.   15 


The Interim Status Groundwater Monitoring Plan for the 216-A-36B PUREX Plant Crib, DOE/RL-2010-16 
93, Revision 1, is attached to this addendum. 17 


 18 


  19 



http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-645





WA 7890008967 Part V, Closure Unit Group 12 
216-A-36B Crib 


Part V Closure Unit Group 12.4 
 


 1 


 2 


This page intentionally left blank. 3 





		ADDENDUM D

		GROUNDWATER MONITORING PLAN






• 


• 


... 


• 


------------------------- ~-~-- --~ 


DOE/RL-201 0-93 
Revision 1 


Interim Status Groundwater 
Monitoring Plan for the 216-A-368 
PUREX Plant Crib 


Date Published 


June 2011 


Prepared for the U.S. Department of Energy 
Assistant Secretary for Environmental Management 


U.S. DEPARTMENT OF 


ENERGY 
P.O. Box 550 
Richland, Washington 99352 


/~g{~ O]?Zr..f2cl 1 


Release Approval Date • 


Richland Operations 
Office 







TRADEMARK DISCLAIMER 
Reference herein to any specific commercial product, process. 
or service by trade name, trademark, manufacturer, or 
otherwise, does not necessarily constitute or imply its 
endorsement, recommendation, or favoring by the United 
States Government or any agency thereof or its contractors or 
subcontractors. 


This report has been reproduced from the best available copy. 


Printed in the United States of America 


DOE/RL-201 0-93 
Revision 1 • 


" 


• 


... 


• 







• 
" 


• 


• 


----------------------------------------~~~ 


DOE/RL-2010-93, REV. 1 


Executive Summary 


The 216-A-36B Crib is a non-operating treatment, storage, and disposal unit regulated 


under RCW 70.105 ("Public Health and Safety," "Hazardous Waste Management")1 and 


its implementing requirements in Washington State's dangerous waste regulations 


(WAC 173-303-400, "Dangerous Waste Regulations," "Interim Status Facility 


Standards").2 The Washington State Department of Ecology (Ecology) has been 


authorized by the U.S. Environmental Protection Agency, in accordance with Authorized 


State Hazardous Waste Programs,3 to conduct its hazardous waste regulatory program 


in lieu of the Resource Conservation and Recovery Act of 1976 (RCRA),4 including the 


requirements in 40 CFR 265, Subpart F ("Interim Status Standards for Owners and 


Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities," 


"Ground-Water Monitoring").5 The 216-A-36B Crib is also subject to the requirements 


of the Hanford Federal Facility Agreement and Consent Order (Ecology et al., 1989),6 


with Ecology identified as the lead regulatory agency for the unit. 


Groundwater monitoring for the 216-A-10, 216-A-36B, and 216-A-37-1 Cribs was 


combined as one plan in 1997 (PNNL-11523, Rev. 0, Combination RCRA Groundwater 


Monitoring Plan for the 216-A-10, 216-A-36B, and 216-A-37-1 PUREX Cribs7) based on 


their proximity, similarities in construction, waste history, and hydrogeologic regime. 


The combined plan was designed as a groundwater quality assessment program due to 


elevated specific conductance and the recognition that the cribs had contributed to 


groundwater contamination. The groundwater monitoring plan was revised in 2005 


1 RCW 70.105, "Public Health and Safety," "Hazardous Waste Management," Revised Code of Washington, Olympia, 
Washington. Available at: http://apps.leg/wa.gov/RCW/default.aspx?cite=70.105. 
2 WAC 173-303, "Dangerous Waste Regulations," Washington Administrative Code, Olympia, Washington. Available 
at: http://apps.leg/wa.gov/WAC/default.aspx?cite=173-303. 
3 42 USC 6926, et seq., Authorized State Hazardous Waste Programs. Available at: 
http://www.law.cornell.edu/uscode/42/6926.html. 
4 Resource Conservation and Recovery Act of 1976, 42 USC 6901, et seq. Available at: 
http://epw.senate.gov/rcra.pdf. 


5 40 CFR 265, "Interim Status Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and 
Disposal Facilities," Subpart F, "Ground-Water Monitoring," Code of Federal Regulations. Available at: 
http://www. gpo. gov /fdsys/pkq/CFR-20 1 0-title40-vol25/xmi/CFR-20 1 O-title40-vol25-part265-su bpartF .xml. 
6 Ecology, EPA, and DOE, 1989, Hanford Federal Facility Agreement and Consent Order, 2 vols., as amended, 
Washington State Department of Ecology, U.S. Environmental Protection Agency, and U.S. Department of Energy, 
Olympia, Washington. Available at: http://www.hanford.gov/?paqe=81. 
7 PNNL-11523, 1997, Combination RCRA Groundwater Monitoring Plan for the 216-A-1 0, 216-A-368, and 
216-3-37-1 PUREX Cribs, Rev. 0, Pacific Northwest National Laboratory, Richland, Washington. Available at: 
http:/ /www5. hanford .gov/arpir/?content=findpage&AKey= D 1662256. 


iii 
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(PNNL-11523, Rev. 1, Interim-Status RCRA Groundwater Monitoring Plan for the 


216-A-10, 216-A-36B, and 216-A-37-1 PUREX CribsB). 


Groundwater monitoring under RCRA is no longer required for the 216-A -10 Crib 


because the crib has been removed from Part A of the Hanford Facility Dangerous Waste 


Permit (W A 78900089679). Because of the distance between the 216-A-36B and 


216-A-37-1 Cribs, different monitoring well networks are appropriate for these cribs; 


therefore, monitoring for these cribs is being described in two separate groundwater 


monitoring plans. 


The groundwater monitoring plan for the 216-A-36B Crib is described in this document. 


This plan is also updated to include information from previous routine quarterly 


groundwater monitoring at the Plutonium-Uranium Extraction Cribs, and it also updates 


the groundwater monitoring project management organization. 


This plan describes the operating history, waste characteristics, hydrogeology, previous 


monitoring, groundwater and vadose zone contamination, and the conceptual model for 


the 216-A-36B Crib. The plan addresses the following: 


• Adequacy of the wells monitoring groundwater at the 216-A-36B Crib 


• Sampling requirements and schedule 


• Analytes, groundwater parameters, and analytical methods 


• Methods for evaluating groundwater quality data 


• Reporting requirements 


This plan is the principal controlling document for conducting RCRA groundwater 


monitoring at the 216-A-36B Crib. 


8 PNNL-11523, 2005, Interim-Status RCRA Groundwater Monitoring Plan for the 216-A-10, 216-A-368, and 
216-A-37-1 PUREX Cribs, Rev. 1, Pacific Northwest National Laboratory, Richland, Washington. Available at: 
http://www5.hanford.gov/arpir/?content=findpaqe&AKey=DA572902. 
9 WA7890008967, 2009, Resource Conservation and Recovery Act Permit, Dangerous Waste Portion for the 
Treatment, Storage, and Disposal of Dangerous Waste, Revision 8C, Class 1 Modification, Washington State 
Department of Ecology, Richland, Washington. Available at: 
http://www? .rl.qov/rapidweb/ENVPRO-RCRA/index.cfm?PaqeNum=129. 
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1 Introduction 


Three cribs (2 16-A-10, 2 16-A-368, and 2 16-A-37-1) (Figure 1-1) that received wastewater generated by 
the Plutonium-Uranium Extraction (PUREX) Plant were regulated under the Resource Conservation and 
Recovery Act of 1976 (RCRA), including the requirements of WAC 173-303-400 ("Dangerous Waste 
Regulations," " Interim Status Faci lity Standards") and, by reference, 40 CFR 265 , Subpart F ("Interim 
Status Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal 
Facilities," "Ground-Water Monitoring") . The 2 16-A-10 Crib no longer requires regulation under the 
above rules; however, the 216-A-368 and 2 16-A-3 7-1 Cribs remain subject to these rules. This 
groundwater monitoring plan addresses the requirements for only the 2 16-A-368 Crib . A separate 
groundwater monitoring plan addresses the requirements for the 2 16-A-37-1 Crib (DO E/RL-20 10-92, 
Interim Status Groundwater Monitoring Planfor the 2 I 6-A -3 7-1 PUREX Plant Crib) . 


The 2 16-A-36B Crib is within the 200-P0-1 Groundwater Operable Unit (OU), managed under the 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA). 
Information generated through the CERCLA process (DOE/RL-2003-04, Sampling and Analysis Planfor 
the 200-P0- 1 Groundwater Operable Unit) is considered when evaluating data obtai ned through the 
RCRA groundwater monitoring program. Info rmation gathered for the CERCLA process is also used to 
fulfill sitewide survei llance monitoring requirements under the Atomic Energy Act of 1954, as 
implemented under DOE 0 450.1 A, Environmental Protection Program . The 2 16-A-368 Crib is also 
regulated in accordance with the Hanford Federal Facility Agreement and Consent Order (Tri-Party 
Agreement) (Ecology et al. , 1989), with the Washington Department of Ecology (Ecology) identified as 
the lead regulatory agency. The 2 16-A-368 Crib is managed as a non-operating treatment, storage, and 
di sposal unit under RCRA . 


This document presents a revised groundwater monitoring plan for the 2 16-A-368 Crib that 
supersedes the previous RCRA groundwater monitoring plan (PNNL-11523 , Rev. I, Interim-Status 
RCRA Groundwater Monitoring Plan for the 216-A- 10, 216-A-36B, and 216-A-3 7-1 PUREXCribs) . 
This revi sed groundwater monitoring plan is designed to bring the groundwater monitoring plan up to 
date with current protocols and incorporates the data quality obj ecti ves (DQOs) process. An important 
update includes the return of the 2 16-A-368 Crib to an indicator parameters evaluation program. 
The 2 16-A-36 8 Crib was returned to an indicator parameters evaluation program because the 
groundwater constituents detected in higher concentrations in downgradient wells (as compared to 
concentrations in the upgradient well) were not dangerous waste constituents (listed in Appendix 5 of 
WAC 173-303-080, " Dangerous Waste Lists," and WAC 173-303-100, " Dangerous Waste Criteria") 
(Ecology Publication 97-407, Chemical Testing Methods for Designating Dangerous Waste: 
WAC 173-303-090 & -100) (more detail is provided in Section 2.5.1). Only the dangerous chemical 
waste is regulated by RCRA; the radioactive waste is regulated under the Atomic Energy Act of / 954. 


The specific object ive of this revi sed groundwater monitoring plan is to fulfill the requirements specified 
in WAC 173-303-400(3), incorporating 40 CFR 265.92 (" Sampling and Analysis") through 265 .93(b) 
("Preparation, Evaluation, and Response") by reference, to determine whether the 216-A-368 Crib has 
impacted groundwater quality (indicator parameters evaluation). To meet this objective, this monitoring 
plan defines the network of groundwater monitoring wells; specifies the sampling frequency ; and lists the 
indicator parameters, dangerous waste constituents, and supporting constituents to be monitored in 
the groundwater. 


Chapter 2 summarizes background information , including a description of the waste management area 
and the types of waste present ; provides a brief history of the groundwater monitoring program; and 
includes a description of the geology and hydrogeology of the area. This information is incorporated into 
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the site conceptual model to aid in developing the groundwater monitoring program. Chapter 3 describes 
the RCRA groundwater monitoring program, the we ll s monitored, the sampling frequency and protocols, 
and the constituents analyzed . Chapter 4 describes data evaluation , interpretation, and reporting. A li st of 
the references cited in this document is provided in Chapter 5. Appendix A includes the quality assurance 
project plan (QAPjP). 
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Figure 1-1. Location of 216-A-368 and Other Significant PUREX Cribs 
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2 Background 


This chapter provides information on the operating history, waste characteristics, hydrogeology, 
conceptual model of contaminant migration for the area, applicable regulations, and DQOs that provide 
the basis for this groundwater monitoring plan. 


2.1 Facility Description and Operational History 


The 216-A-36B Crib received effluent from PUREX Plant operations. The crib is located approximately 
250m (820ft) south of the PUREX Plant and roughly 120m (394ft) east-southeast of the 216-A-10 Crib 
(Figure 2-1 ). 
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Figure 2-1. Site Map for 216-A-368 and Other Significant PUREX Cribs 


The 216-A-36B Crib received dilute nitric acid, as well as a solution of ammonium fluoride and 
ammonium nitrate. Constructed in 1965, the design capacity was 440,000 L/day (116,000 gal/day). 
The 216-A-36B Crib is 7 m (23ft) deep, 150m (492ft) long, and 2.3 to 3.4 m (7.5 to 11.0 ft) wide at the 
base, and the sides slope at 1: 1.5. A 6 in. diameter, perforated distributor pipe runs the length of the crib, 
located approximately 6. 7 m (22 ft) below grade within a 0.8 m (2.5 ft) thick layer of gravel. 


This crib was originally part of the 180m (590ft) long 216-A-36 Crib, which received PUREX effluent 
from September 1965 through March 1966. In March 1966, the northernmost 30 m (98 ft) of the crib was 
isolated, and a grout barrier was established between it and the southern portion of the crib, now known as 
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216-A-36B. The 216-A-36B Crib was operational from March 1966 through October 1972, and it was 
reactivated November 1982 for the PUREX Plant restart. The crib continued to receive PUREX effluent 
from that time until it was permanently removed from service in August 1987. During its operational life, 
the 216-A-36B Crib received discharges ofPUREX ammonia scrubber distillate totaling 2.9 x 108 L 
(7.6 x 107 gal). 


Additional details on the history of the PUREX Cribs and their waste streams are provided in 
Combination RCRA Groundwater Monitoring Plan for the 216-A-10, 216-A-36B, and 216-3-37-1 
PUREX Cribs (PNNL-11523, Rev. 0) and Uranium-Rich/General Process Condensate and Process 
Waste Group Operable Units RIIFS Work Plan and RCRA TSD Unit Sampling Plan Includes: 
200-PW-2 and 200-PW-4 Operable Units (DOE/RL-2000-60). 


2.2 Regulatory Basis 


In May 1987, the U.S. Department of Energy (DOE) issued a fmal rule (10 CFR 962, "Byproduct 
Material"), stating that the dangerous waste components of mixed waste are subject to RCRA regulations. 
In November 1987, Ecology received authorization from the U.S. Environmental Protection Agency 
(EPA) 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 for regulation of mixed waste in the state of 
Washington was August 19, 1987. 


Before the PUREX Cribs were combined into one RCRA monitoring plan in June 1997 (PNNL-11523, 
Rev. 0), the 216-A-10 and 216-A-36B Cribs were monitored under separate interim status RCRA 
programs. When the PUREX Cribs were combined, a groundwater quality assessment program was 
initiated (40 CFR 265.93(d)) because it was determined the cribs had contributed contamination to 
the groundwater. However, the main nonradioactive groundwater contaminant was nitrate, which is 
not on the Washington State dangerous waste list (Appendix 5 ofWAC 173-303-080, "Dangerous 
Waste Lists," and WAC 173-303-100, "Dangerous Waste Criteria") (Ecology Publication 97-407, 
Chemical Testing Methods for Designating Dangerous Waste: WAC 173-303-090 & -100 [which 
references 40 CFR 264, Appendix IX, "Standards for Owners and Operators of Hazardous Waste 
Treatment, Storage, and Disposal Facilities," "Ground-Water Monitoring List"]). Therefore, 
monitoring for the 216-A-37-1 Crib is being continued under detection monitoring regulations 
(WAC 173-303-645(9), "Releases from Regulated Units") and, by reference, 40 CFR 265.92 
through 265.93. (See Section 2.5.1 for more information on dangerous waste constituents detected in 
the 216-A-36B Crib monitoring network.) 


2.3 Waste Characteristics 


The PUREX process used a boiling solution of ammonium fluoride and ammonium nitrate to dissolve 
zirconium-alloy cladding from fuel elements. Off-gas from this process was directed through a water 
scrubber before being discharged to the atmosphere, and the resulting liquid waste stream was discharged 
to the 216-A-36B Crib. The ammonia scrubber distillate was designated as a state-only toxic waste 
(waste code "WT02") under Washington State's waste mixture rule because the concentrations of 
ammonium hydroxide in the waste stream were in excess of 1 percent by weight in accordance with the 
Dangerous Waste Permit Application Part A Form for the 216-A-36B Crib (WA7890009867). 
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2.4 Geology and Groundwater Hydrology 


This section summarizes the geology and groundwater hydrology in the vicinity of the 216-A-368 Crib . 
Detailed information on the geology and groundwater hydrology of the 200-P0-1 OU and the 200 East 
Area is provided in Revised Hydrogeology for the Supra basalt Aquifer System, 200-East Area and 
Vicinity, Hanford Site, Washington (PNNL-12261) and Remedial investigation Report for the 200-P0-1 
Groundwater Operable Unit (DOE/RL-2009-85) . 


The PUREX Cribs (including 216-A-368) are located on the eastern side of a large flood bar known as 
the 200 Area Plateau , also commonly referred to as the Central Plateau. The ground surface slopes gently 
to the nmth and averages about 220 m (722 ft) near the 216-A-36B Crib. 


The general stratigraphy in the vicinity of the PUREX Cribs includes the following stratigraphic units 
(listed in order from upper to lower): 


• A discontinuous veneer of Holocene eolian si lty sand or backfill mixtures of sand and gravel. 


• Pleistocene cataclysmic flood deposits of the Hanford fonnation (HSU I) consisting of a middle 
sandy unit (H2) with lower (H3 unit) and upper (H1 unit) portions of sandy gravel and gravelly sand. 


• Ringold Fonnation unitE (HSU 5) consisting predominantly of fluvial channel deposi ts of sandy 
gravel and gravelly sand. 


• Ringold Fonnation lower mud unit (HSU 8) si lts and clays of fluvial overbank deposits and 
lacustrine sediments . 


• Ringold Fonnation unit A (HSU 9) consisting predominantly of fluvial channel deposits of sandy 
gravel and grave lly sand. 


• Bedrock consisting of Columbia River Basalt (HSU I 0) flows that dip gently to the south toward the 
axis of the Cold Creek syncline. The two uppermost flows are within the Elephant Mountain Member 
of the Saddle Mountains Basa lt. 


The top ofbasa lt slopes to the south and is approximately 150m (490ft) below ground surface near the 
216-A-368 Crib. The paleochannel trending northwest-southeast ncar the 216-A-3 7-1 Crib is not present 
near the 216-A-36B Crib; therefore, the units incised and removed by the channeling near the 
216-A-37-1 Crib (Ringold unitE, lower mud, and unit A) are present beneath the 216-A-36B Crib. 
The Cold Creek unit (post-Ringold Fonnation and pre-Hanford fonnation) is most likely not present 
beneath the 216-A-368 Crib but is present to the cast near the 216-A-37-1 Crib. 


The current water table elevation is approximate ly 122 m ( 400 ft) above mean sea level and shows little 
variation across the waste management area. The water table is situated in the upper portion of Ringold 
Formation unitE, very close to the contact with the overlying Hanford formation. The vadose zone is 
approximately 100m (328ft) thick. The hydraulic conductivity is estimated at 18 to 3,000 m/day 
(59 to 9,842 ft/day), with an average flow rate of0.0011 to 0.54 m/day (0.0036 to 1.77 ft/day) 
(DOE/RL-2010-11 , Hanford Site Groundwater Monitoring and Performance Report.for 2009, 
Appendix C). 


Historically, water level s in the unconfined aquifer increased as much as 13.5 m (44.3 ft) 
(well 299-E25-3) above the pre-Hanford natural water table level ncar the PUREX Cribs. This increase 
was the result of artific ial recharge from liquid waste disposal operations (e.g., PUREX Cribs and 


• B Pond) between the mid-1940s and 1995 . The pre-Hanford groundwater flow was to the east. Artificial 
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recharge from B Pond created a significant groundwater mound immediately to the northeast of the 
PUREX Cribs, impeding flow to the east and redirecting flow to the south and southeast (and , in some 
instances, to the west) as discharge practices varied over time. 


Differences in water table elevation from well to well at the PUREX Cribs remain very small due to 
the extremely low gradient (2 x 10-5) of the water table. The gradient is too low to reliably determine 
the groundwater flow rate or flow direction from water level measurements; however, groundwater 
flow directions determined from the movement of the large tritium and iodine-129 plumes indicate that 
the regional flow is toward the east or southeast (DOE/RL-20 11-11 , Figures 5-5 and 5-7). Recent work 
to refine the water table map in the southeastem portion of the 200 East Area has shown that the current 
flow direction is eastward (Figure 2-2) (Section 2.3 .2 ofDOE/RL-2010-11 ). Although the water table in 
the vicinity of the PUREX Cribs remains very flat, water table elevat ions occasionally show a temporary 
increase due to discharges from the 200 East Area Treated Effluent Disposal Facility and possibly from 
elevated Columbia Ri ver stage (PNNL-SA-49780, The 2002-2003 Fluctuation ofthe Water-Table 
Elevation in the 200 East Area and Vicinity: Evaluation of Potential Causes; PNNL-16346, Hanford Site 
Groundwater Monitoringfor Fiscal Year 2006). 
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Figure 2-2. Well Locations and Flow Direction Results for Recent Water Table Refinement Study 
in the Area of the Integrated Disposal Facility and PUREX Cribs 
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2.5 Summary of Previous Groundwater Monitoring 


Groundwater contamination previously found at the 216-A-368 Crib provides the basis for the current 
monitoring plan. Vadose zone contamination is also important because any residua l vadose zone 
contamination is a potential source for future groundwater contamination. 


2.5.1 Groundwater Contamination 
Groundwater monitoring conducted prior to 1997 identified nitrate at concentrations exceeding the 
drinking water standard (DWS) (Section 2.2) and ammonia (ammonium ion) at concentrations below 
the DWS. Since that time, other constituents (e.g., arsenic, chromium, vanadium, and z inc) have been 
detected but not with significant regularity or concentration. In the last 5 years, no dangerous was te 
constituents (listed in Appendix 5 of Ecology Publication 97-407) have been detected in concentrations in 
downgradient wells at concentrations higher than in the upgradient we ll. Arsenic concentrations have 
decreased to background leve ls (the 95 percent confidence level is 11 .8 ).lg/L [DOE/RL-96-61 , Hanford 
Site Background: Part 3, Groundwater Background]). 


A nitrate plume trends southeast across the southern portion of the 200 East Area in the vicinity of 
the 2 16-A-368 Crib (Figure 2-3). Ni trate concentrations ncar the 2 16-A-368 Crib arc hi gher than in 
upgradient we ll s (located west of the crib) and exceed the I 0 mg/L DWS (nitrogen in nitrate; equi va lent 
to 45 mg/L nitrate) (Figure 2-4). Well 299-E 17- 14, near the 2 16-A-368 Crib , has one of the highest 
concentrations of nitrate near the PUREX Cribs . The increased concentration of nitrate near the crib 
indicates that the 2 16-A-368 Crib is a source of nitrate contaminati on. The nitrate plume at the 
2 16-A-368 Crib and one plume associated with the 216-A-37-1 Crib merge near the southeastern com er 
of the 200 East Area and spread east and southeast into the 600 Area . The combined nitrate plume in the 
600 Area between the 200 East Area and the Columbi a River is monitored by the 200-PO-l OU 
under CERCLA. 


Ammonium ion (more recently "ammonia") was analyzed in PUREX Cribs groundwater samples through 
2006 but was di scontinued due to infrequent detections. Detected results ranged from the method 
detection limit (approxi mately 7 ).lg/L) to 850 ).lg/L. lt is possible that some or all of the infrequent 
detections were due to the ammonia scrubber distillate that was discharged to the 2 16-A-368 Crib . 
Simi larly , vo lati le organic compounds (VOCs) were ana lyzed in PUREX Cribs groundwater samp les 
from 1987 to 1994 but were discontinued because the VOCs were not detected. However, throughout 
much of that time period, the method detection limit was 5 ).lg/L; the VOCs may have been present in 
concentrations be low 5 ).l g/L. In September 2008 , trichloroethylene was detected at I . 7 ).lg/L in a sample 
collected at we ll 299-E 17-14 for the 200-P0- 1 OU. Subsequent samples collected in December 2009 and 
April 20 l 0 were below the detec tion limit for trichloroethylene. Because this plan proposes to move the 
216-A-368 Crib groundwater monitoring program from groundwater quality assessment to indicator 
parameters evaluation, data were reviewed to ensure dangerous constituents are not present in 
groundwater that may have a source from the crib . A systematic check was made of all groundwater 
constituents detected in 216-A-368 Crib wells during the last 5 years (2006 through 20 I 0) to determine 
whether dangerous constituents (Appendix 5 li st) were among those detected. Four criteria were 
considered during the review: 


• Were the detections pers istent or only anomalous or incorrect hi gh va lues (fa lse positi ves)? 


• Were detected concentra tions above Hanford Site background levels (DOE/RL-96-0 I)? 


• Were concentrations of the detected constituents hi gher in downgradient wells than in 
upgradient we ll s? 
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• Are the detected constituents on the dangerous waste constituent list (Appendix 5 of 
WAC 173-303-080 and -1 00)? 


The results concluded there were no detected constituents that met all fo ur of the above criteria. 
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Figure 2-3. Nitrate Concentrations in the Unconfined Aquifer (2009) near the 216-A-368 Crib 
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Figure 2-4. Nitrate Concentrations in Wells near the 216-A-10 and 216-A-368 Cribs 


Vadose Zone Contamination 
In 2004, so il borings were completed at each of the three PUREX Cribs as part of the CERCLA site 
characterizati on process. An exploratory borehole (C41 60) at the 2 16-A-368 Crib was placed in the 
middle of the crib near we ll 299-E 17- 14, and soil samples were analyzed for anions and metals. Detected 
concentrations of arsenic and manganese were all wi th in the 95 percent upper confi dence limit fo r 
background concentrations in Hanford Si te so il s (DOE/RL-92-24, Hanford Site Background: Part I, 
So il Background for Nonradioactive Analy tes). The data review did not suggest a significant threa t to 
groundwater from res idual arsenic and manganese in the vadose zone; however, ammonium, nitrate, 
nitrite, and nickel were discovered in signifi cant concentrati ons (PNNL- 15070, Hanford Site 
Groundwater Monitoring fo r Fiscal Year 2004, Section 3.1.1.3). At 7 to 8 m (23 to 26 ft) below ground 
surface , the concentration of ammonia (as N) was 1,550 mg/kg, nitrite (as N) was 18,800 mg/kg, and 
ni ckel was 58 ,000 mglkg. Nitrate (as N) at a concentrati on of 289,000 mg/kg was di scovered at 16m 
(52.5 ft) drill ing depth . These results suggest that the 2 16-A-368 Crib may be a continuing source of 
groundwater contamination from the vadose zone in the future. 


2.6 Conceptual Model 


Groundwater fl ow and contaminant transport strongly influence groundwater monitoring strategy . 
Therefore, developing a real is tic conceptualization (conceptual mode l) of groundwater flow and transport 
is necessary fo r developing a practica l groundwater monitoring plan . A groundwater conceptual mode l 
is an evolving hypothes is that identifi es the important features, events, and processes that control 
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groundwater and contaminant movement. Thi s model is based on the results of previous geological and 
hydrogeological studies, sediment sampling, and groundwater monitoring. Additional information for 
the conceptual model is provided in PNNL-11523 (Rev. l), PNNL-12261 , and groundwater monitoring 
annual reports (e.g., DOE/RL-20 I 0-11 ). The model provides a basis for designing the near-field 
well network . 


Because groundwater flow and contaminant transport at the 216-A-36B Crib is connected to regional flow 
and transport, developing a conceptual model of flow and transpmt at the 216-A-36B Crib requires 
developing a flow and transport model for the entire PUREX Cribs area. 


The conceptual model for the PUREX Cribs includes the following elements: 


• Liquid wastes released in the cribs migrated through the vadose zone and into groundwater. 


• As the mobile constituents intercepted and mixed with groundwater in the unconfined aquifer, 
the constituents moved latera lly with the groundwater fl ow. 


• A water table mound was created by discharges to the PUREX Cribs and B Pond, resulting in 
changes to groundwater flow direction in the 200 East Area. More recently , groundwater flow has 
begun to revert toward the flow patterns that existed before large discharges to B Pond. Because of 
extremely low hydraulic gradient, the flow direction (southeastward to eastward near the 
2 16-A-36B Crib, and south to southwestward near the 2 16-A-37-1 Crib) was inferred primarily from 
observing contaminant plume mjgration. More recent studi es have interpreted flow direction near 
the 216-A-36B Crib to be eastward (DOE/RL-20 10-11 , Chapter 2). The water table in the 
200 East Area has been declining significantly since discharges to B Pond ceased in 1997. 


• Groundwater contamination tends to be higher in concentration near the water table, thus the 
near-field wells are screened near the water table (PNL-2724, Vertical Contamination in the 
Unconfined Groundwater at the Hanford Site, Washington) . 


• Near the 216-A-36B Crib, groundwater in the uppennost unconfined aquifer (Hanford formation) is 
isolated from groundwater in the confined Ringold aquifer by unit 8 (the Ringold lower mud unit). 
However, toward the northeast (near the 216-A-37-1 Crib), a large flood channel filled with 
Hanford formation sediment (deposited during cataclysmic Pleistocene floods) extends across the 
200 East Area from the northwest to the southeast. This flood channel extends through unit 8 
(the Ringold lower mud unit, which is a locally confining layer), so the sand and gravel of the 
Hanford formation (or the Cold Creek unit) lay directly upon the sand and gravel of the lower 
portions of Ringold unit 9. Therefore, within and near the large flood channel, hydraulic 
communication occurs between the unconfined Hanford aquifer and any partially or locally confined 
aquifers in the lower portions of the Ringold Formation. Thus, to the northeast ofthe 
2 16-A-36B Crib, the unconfined aquifer is directly connected to the Ringold Formation confined or 
partially confined aquifer beneath the 216-A-36B Crib. 


• Any groundwater contamination from the 216-A-36B Crib flows eastward until intercepting 
groundwater in the northwest-southeast-trending paleochannel, where the groundwater flow and 
contaminant plumes coalesce and continue southeastward away from the 200 East Area. 


2.7 Data Quality Objectives 


The DQO process ensures that data gathered during an investigation are of the appropriate quantity and 
quality to meet specific objectives. Although a formal DQO process was not used when the former 
groundwater monitoring plans (PNNL-11523, Rev. 0 and Rev. I) were written, care was taken to ensure 
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that the appropriate wells, groundwater constituents, and sampling frequencies were designed as part of 
the plan so all of the appropriate requirements of 40 CFR 265.91 through 265.93 ("Ground-Water 
Monitoring System") were met. 


The current groundwater monitoring network for the 216-A-36B Crib is a result of these previous 
groundwater monitoring efforts. Groundwater monitoring is ongoing at the 216-A-36B Crib in 
accordance with interim status regulations ( 40 CFR 265.92 through 265.93(b )). Table 2-1 describes 
the data requirements for groundwater monitoring that are typically detennined in a DQO process, the 
associated interim status regulations applicable to these requirements, and the current and historical 
documentation specifying how the monitoring program for the 216-A-36B Crib complies with 
the requirements . 
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Table 2-1. DQO Parameters, Associated Regulatory Requirements, and Documentation for the 216-A-368 Crib 


Plan Criteria and Associated 
DQO Parameter Related Requirements Historical Documentation 


Scope 40 CFR 265, Subpart F, incorporated by reference in WAC 173-303-400(3)(a), as This plan, Chapters I and 2, and 
modified by WAC 173-303-400(3)(b) and WAC 173-303-400(3)(c)(v). Appendix A 


40 CFR 265.90, Applicability. PNNL-11523, Rev. 0, Combination 


(a) The owner or operator must implement a groundwater monitoring program capable RCRA Groundwater Monitoring Plan 


of detennining the facility's impact on the quality of groundwater in the uppermost for the 216-A-10, 216-A-368, and 


aquifer underlying the facility. 216-A-37-1 PUREXCribs 


(b) The owner or operator must install, operate, and maintain a groundwater monitoring PNNL-11523, Rev. 1, Interim-Status 


system during the active life of the facility, and for disposal facilities, during the RCRA Groundwater Monitoring Plan 


post-closure care period as well. for the 216-A-10, 216-A-36B, and 
216-A-37-1 PUREX Cribs 


Future reports, if needed 


Number and location 40 CFR 265.91, Groundwater Monitoring System. This plan, Section 3.2 
of wells (a) A groundwater monitoring system must be capable of yielding groundwater samples PNNL-11523, Rev. 0, Combination 
Point(s) of compliance for analysis and must consist of: RCRA Groundwater Monitoring Plan 


(1) Monitoring well(s) installed hydraulically upgradient from the limit of the waste for the 216-A-10, 216-A-36B, and 


management area. Their number, locations, and depths must be sufficient to yield 216-3-37-1 PUREXCribs 


groundwater samples that are: 


(i) representative of background groundwater quality in the uppermost aquifer near 
the facility, and 


(ii) not affected by the facility. 


(2) At least three monitoring wells installed hydraulically downgradient 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. 


-------------------- - ----------
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Table 2-1. DQO Parameters, Associated Regulatory Requirements, and Documentation for the 216-A-368 Crib 


Plan Criteria and Associated 
DQO Parameter Related Requirements Historical Documentation 


Well configuration 40 CFR 265.91, Ground-Water Monitoring System. This plan, Section 3.2, and Appendix A 
(depth and length of (c) All monitoring wells must be cased in a manner that maintains the integrity of the PNN L-11523. Rev. 0, Combination 
screened interval; well monitoring well borehole. This casing must be screened or perforated, and packed with RCRA Grozmchmter Monitoring Plan 
construction) gravel or sand where necessary; to enable sample collection at depths where appropriate fin· the 216-A-10, 216-A-368, and 


aquifer flow zones exist. The annular space (i.e., the space between the borehole and 216-3-37-1 PUREXCrihs 
well casing) above the sampling depth must be sealed with a suitable material (e.g .. PNNL-11523, Rev. I, Interim-Status 
cement grout or bentonite slurry) to prevent contamination of samples and the ground RCRA Groundwater Monitoring Plan 
water. ./(>r the 216-A-10, 216-A-368, and 
Additional requirements from WAC 173-303-400 (3)(c)(v)(C). 216-A-37-1 PUREXCrihs 


Ground-water monitoring wells must be designed, constructed. and operated so as to BHI-01276, 200-CS-1 Chemical Sewer 
prevent ground-water contamination. WAC 173-160 may be used as guidance in the Operable Unit DQO Process 
installation of wells. Summmy Report 


Follow written plan 40 CFR 265.92, Sampling and Analysis. This plan, Appendix A 


(a) The owner or operator must obtain and analyze samples from the installed 
groundwater monitoring system. The owner or operator must develop and follow 
a groundwater sampling and analysis plan. The plan must include procedures and 
techniques for: 


(I) Sample collection 


(2) Sample preservation and shipment 


(3) Analytical procedures, and 


( 4) Chain of custody control. 


[Comment: See EPA 530/SW -611, Procedures Manual for Groundwater Monitoring 
at Solid Waste Disposal Facilities, and EPA-600/4-79-020. Metlzod\·fiw Chemical 
AnaZvsis of Water and Wastes, for discussions of sampling and analysis procedures.) 
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Table 2-1. DQO Parameters, Associated Regulatory Requirements, and Documentation for the 216-A-368 Crib 


Plan Criteria and Associated 
Related Requirements Historical Documentation 


40 CFR 265.92, Sampling and Analysis. This plan, Chapter 3 


(b) The owner or operator must determine the concentration or value of the following PNNL-11523, Rev. 0, Combination 
parameters in groundwater samples: RCRA Groundwater Monitoring Plan 


(2) Parameters establishing groundwater quality to be used as a basis for for the 216-A-10, 216-A-368. and 


comparison in the event a groundwater quality assessment is required: 216-3-37-1 PUREXCribs 


(i) Chloride PNNL-11523, Rev. I, Interim-Status 
RCRA Groundwater Monitoring Plan 


(ii) Iron jar the 216-A-10. 216-A-368, and 
(iii) Manganese 216-A-37-1 PUREXCribs 


(iv) Phenols 


(v) Sodium 


(vi) Sulfate 


[Comment: These parameters are to be used as a basis for comparison in the event a 
groundwater quality assessment is required under 40 CFR 265.93( d).] 


(3) Parameters used as indicators of groundwater contamination: 


(i) pH 


(ii) Specific conductance 


(iii) Total organic carbon 


(iv) Total organic halogen 
-----------
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Table 2-1. DQO Parameters, Associated Regulatory Requirements, and Documentation for the 216-A-368 Crib 


Plan Criteria and Associated 
DQO Parameter Related Requirements Historical Documentation 


Frequency of sampling 40 CFR 265.92, Sampling and Analysis. This plan, Section 3.1 


(c)( I) For all monitoring wells, the owner or operator must establish initial background 
concentrations or values of all parameters listed above by taking quarterly samples for 
one year. 


(2) For each of the indicator parameters in (b)(3) above, at least four replicate 
measurements must be obtained for each sample and the background arithmetic 
mean and variance determined by pooling the replicates for the respective 
parameter concentrations or values in samples obtained from upgradient wells 
during the first year. 


(d) After the first year, all monitoring wells must be sampled and the samples analyzed 
with the following frequencies: 


(I) Samples collected to establish groundwater quality must be obtained and 
analyzed for the parameters specified in paragraph (b)(2) at least annually. 


(2) Samples collected to indicate groundwater contamination must be obtained and 
analyzed for the parameters specified in paragraph (b)(3) above at least 
semi annually. 


(e) Elevation of the groundwater surface at each monitoring well must be determined 
each time a sample is obtained. 
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Table 2-1. DQO Parameters, Associated Regulatory Requirements, and Documentation for the 216-A-368 Crib 


DQO Parameter Related Requirements 


Methods used to 40 CFR 265.93, Preparation, Evaluation, and Response. 
evaluate the data (b) For each indicator parameter specified in 40 CFR 265.92(b)(3) listed above, the 
collected 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 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 0.0 I level of significance to determine statistically significant increases (or 
decreases in the case of pH) over initial background. 


( c )(I) Ifthe comparisons for the upgradient wells show a significant increase (or pH 
decrease), the owner or operator must submit this information to the Regional 
Administrator no later than March 1 of the following calendar year. 


(2) If the comparisons for downgradient wells show a significant increase (or pH 
decrease), the owner or operator must immediately obtain additional groundwater 
samples from those downgradient wells where a significant difference was detected, 
split the samples in two, and obtain analyses of all additional samples to determine 
whether the significant difference was a result of laboratory error. 


(d)( I) If the verification analyses confirm the significant increase (or pH decrease) the 
owner or operator must provide written notice to the Regional Administrator within 
seven days of the date of such confirmation that the facility may be affecting 
groundwater quality. 


(2) Within I5 days of notifying the Regional Administrator, the owner or operator must 
develop a specific plan for a groundwater quality assessment at the facility. 


~- - ~~-


Notes: The references cited in this table are listed in the reference section (Chapter 5) of this plan. 


DQO = data quality objective 
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Plan Criteria and Associated 
Historical Documentation 


This plan, Chapter 4 


PNNL-11523, Rev. 0, Combination 
RCRA Groundwater Monitoring Plan 
for the 216-A-1 0, 216-A-368, and 
216-3-37-1 PUREXCribs 


PNNL-11523, Rev. I, Interim-Status 
RCRA Groundwater Monitoring Plan 
for the 216-A-10, 216-A-368, and 
216-A-37-1 PUREX Cribs 
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3 Groundwater Monitoring Program 


This chapter describes the 216-A-36B Crib near-field groundwater monitoring network, the constituents 
to be analyzed, and the sampling frequency. The QAPjP is provided in Appendix A. 


3.1 Constituent List and Sampling Frequency 


Table 3-1 presents the wells in the groundwater monitoring network, the constituents analyzed for RCRA 
monitoring, and the sampling frequency for monitoring the 216-A-36B Crib after the first year 
(groundwater monitoring for the first year is discussed in Section 3.3 ). The indicator parameters for 
detection monitoring arc specific conductance, pH, total organic carbon, and total organic halides 
(40 CFR 265.92(b)(3)). For each indicator parameter, four replicate measurements must be obtained for 
each sample (40 CFR 265.92(c)(2)). The groundwater quality constituents required include iron, 
manganese, sodium, chloride, sulfate, and phenols (40 CFR 264.929(b)(2)). In addition, selected 
inductively coupled plasma metals, anions, and alkalinity will be analyzed to check the charge balance 
for calcium carbonate-type groundwater environments. As a minimum for charge balance, the required 
metals arc calcium, magnesium, sodium, and potassium, and the required anions are sulfate, chloride, and 
nitrate. Because of the possibility that one or more VOCs may have reached groundwater (they are 
currently not analyzed in the 216-A-36B Crib samples), they will be analyzed in each of the monitoring 
wells for one year. If any of these VOCs are detected in downgradient wells (and not upgradient wells), 
analysis for the detected constituents will continue as long as they continue to be detected. If the 
constituents arc not detected, analyzing for them will decrease to a frequency of every 5 years. 


Sampling frequency for indicator parameters evaluation monitoring will be semiannually for the indicator 
parameters in accordance with 40 CFR 265.92(d)(2). Groundwater quality parameters will be analyzed 
annually in accordance with 40 CFR 265. 92( d)( 1) along with the constituents to check for charge balance. 


3.2 Monitoring Well Network 


The monitoring well network is comprised of four near-field wells shown in Figure 3-1. Table 3-1 lists 
the near-field well locations for the 216-A-36B Crib and their status relative to current well construction 
standards in WAC 173-160, "Minimum Standards for Construction and Maintenance of Wells." 


The upgradient well on the west side ofthe well network was changed from 299-E24-18 (PNNL-11523, 
Rev. 1) to wel1299-EI7-19. Wcl1299-E24-18, although upgradient ofthe 216-A-36B Crib, cannot 
detect upgradient contamination from the 216-A-10 Crib, which is upgradient ofthe 216-A-36B Crib. 
Well 299-E 17-19 is upgradient of the 216-A-36B Crib, but it is also in a position to detect groundwater 
contamination from the 216-A-1 0 Crib. 


Table 3-2 provides general well configuration information and recent water levels. As-built well diagrams 
are provided in PNNL-11523, Rev. 1. 


Maintenance problems and sampling logistics sometimes delay scheduled sampling events. If sampling 
of a well on a semiannual schedule is delayed by 4 months or more, that event will be cancelled, as it is 
nearly time for the next semiannual sampling event. 


Table 3-2 also summarizes well-depth information, including the screened intervals in each monitoring 
well. Three of the wells (299-E 17-14, 299-E17-18, and 299-E17-19) are Washington Administrative 
Code-compliant (Table 3-1) and are constructed of stainless-steel casing and screens with full annular 
seals; the other well (299-E17-16) has a perforated carbon-steel casing. All wells are equipped with 
dedicated sampling pumps. 
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Table 3·1. 216-A-368 Crib Monitoring Wells, Sampling Frequency, and Analyses After First Year 


Indicator 
Parametersb Supporting Constituents Other Field Parameters 
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299-El7-14 
Downgradient from 


WAC s A A A A s s 
216-A-36B Crib 


299-El7-16 
Downgradient from 


PRE s A A A A s s 
216-A-36B Crib 


http:/ /prc.rl.gov /rapidw 
299-El7-18 eb/HR/index.cfm?Page WAC s A A A A s s 


Num=30 


299-El7-19 
Upgradient from 


WAC s A A A a s s 
216-A-36B Crib 


Notes: All network wells are screened across the surface of the water table. Well construction information is provided in the appendices of PNNL-11523, Rev. I, 
Interim-Status RCRA Groundwater Monitoring Plan for the 216-A-1 0, 216-A-368, and 216-A-3 7-1 PUR EX Cribs. 
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a. "PRE" indicates that well was not constructed to the standards of WAC 173-160, "Minimum Standards for Construction and Maintenance of Wells." "WAC" indicates 
that well was constructed toW AC 173-160 standards. 


b. Quadruplicate replicates collected during each sampling event. 


c. Anions analysis includes, at a minimum, nitrate and the groundwater quality parameters chloride and sulfate. 


d. Metals analysis includes, at a minimum, calcium, magnesium, potassium, and sodium, and the groundwater quality parameters iron and manganese. 
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Figure 3-1. Near-Field Groundwater Monitoring Wells for the 216-A-368 Crib 
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Table 3-2. 216-A-368 Crib Near-Field Monitoring Wells 
Screen Screen Depth to Approx. Screened 


Well Top Bottom Water Level Water Water Column 
Name (ft bes) (ft b2S) Date (ft b2S) (ft) 


299-EI7-14 309.5 331.4 07/20/2010 322.9 8.5 


299-EI7-16 309.0 329.5 04116/2010 321.8 7.7 


299-EI7-18 308.7 331.1 06/30/2010 321.5 9.6 


299-EI7-19 304.0 326.6 04116/2010 320.7 5.9 


The water table elevation beneath the 216-A-36B Crib has been declining as a result of reduced effluent 
discharges to ground at the Hanford Site since peak discharges occurred in the 1980s. The water table 
elevation in the 200 East Area is expected to continue to decline for many years before equilibrium 
conditions arc again established, although most of the decline has already occurred. 


As a consequence of the declining water table elevation, some monitoring wells at the 216-A-36B Crib 
may go dry in the future. When a well is within approximately 2 years of going dry, a replacement well 
will be proposed. In addition, new wells may also be installed to better characterize the nature and extent 
of contamination in the groundwater. All new RCRA wells proposed for installation at the Hanford Site 
are negotiated annually by Ecology, DOE, and EPA under Tri-Party Agreement Milestone M-24-00. 


3.3 Constituent List and Sampling Frequency for the First Year 


During the first year, the primary objective is to establish initial background concentrations in accordance 
with 40 CFR 265.92(c)(l) and (2). Table 3-3 presents the wells ofthe monitoring network, constituents to 
be analyzed, and the sampling frequency for monitoring during the first year. The only difference from 
Table 3-1 is the sampling frequency and the addition of the volatile organic compounds (to be analyzed 
during only two sampling events during the first year). Well299-E17-19 (the upgradient well) will be 
sampled quarterly for the indicator parameters, semiannually for the VOCs, and annually for the anions, 
metals, phenols, and alkalinity. The indicator parameters and volatile organic compounds will be analyzed 
semiannually in the downgradient wells. As in the upgradient well, anions, metals, phenols, and alkalinity 
will be analyzed annually in the downgradient well samples. The field parameters (temperature, turbidity, 
and water level) are collected every time the wells are sampled. 


3.4 Sampling and Analysis Protocol 


Groundwater monitoring at the 216-A-36B Crib is conducted in accordance with the QAPjP. The sample 
collection, sample preservation and shipment, analytical methods, and chain-of-custody control are 
discussed in the QAPjP (Appendix A). 
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Table 3-3. 216-A-368 Crib Monitoring Wells, Sampling Frequency, and Analyses For First Year 


Indicator 
Parameters Supporting Constituents Other Field Parameters 
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299-E 17-14 
Downgradient from 
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Notes: All network wells arc screened across the surface of the water table. Well construction information is provided in the appendices of PNNL-11523. Rev. I, Interim-Status 
RCRA Groundwater Monitoring Planfor the 216-A-10, 216-A-368, and 216-A-37-1 PUREX Cribs. 


a. '"PRE" indicates that well was not constmctcd to the standards of WAC 173-160, "Minimum Standards for Constmction and Maintenance of Wells." '"WAC" indicates that well 
was constructed to WAC I 73-160 standards. 


b. Anions analysis includes, at a minimum, nitrate and the groundwater quality parameters chloride and sulfate. 


c. Metals analysis includes, at a minimum, calcium, magnesium, potassium, and sodium. as well as the groundwater quality parameters iron and manganese. 


d. Samples analyzed for VOCs for one year (two sampling events). 


c. Quadruplicate replicates collected during each sampling event. 
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4 Data Evaluation and Reporting 


This chapter discusses the storage, retrieval, evaluation, and interpretation of groundwater data. 
The reporting requirements for the 216-A-368 Crib are also discussed. 


4.1 Data Review 


Data review, validation, and verification are discussed in the QAPjP (Appendix A). 


4.2 Interpretation 


After data arc validated and verified, the acceptable data are used to interpret groundwater conditions. 
Interpretive techniques include the following: 


• Hydrographs: Graphs of water levels versus time used to determine decreases, increases, and 
seasonal or manmade fluctuations in groundwater levels. 


• Water table maps: Usc 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. 


• 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 in groundwater flow directions. 


• Plume maps: Map distributions of constituents 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 between different sources 
of contamination. 


4.3 Statistical Evaluation 


Statistical evaluations of indicator parameter data will be performed using the ARt-test statistical 
method (WHC-SA-1124-FP, Statistical Approach on RCRA Groundwater Monitoring Projects at the 
Hanford Site; 40 CFR 265.93(b)). A critical mean value for each indicator parameter will be computed 
annually from the previous eight upgradicnt sample results. Semiannual sample results for each 
downgradient well will be compared to the critical mean for each indicator parameter to determine if 
a statistically significant increase in downgradient indicator parameter has occurred. 


4.4 Annual Determination of Monitoring Network 


The RCRA groundwater monitoring requirements include an annual evaluation of the monitoring well 
network to determine if it remains adequate to monitor the 216-A-368 Crib. The network must continue 
to provide adequate upgradient and downgradient coverage in the uppermost aquifer (see Appendix A). 


Water level measurements are collected before each sampling event, and a more comprehensive set of 
water level measurements will be made in March of each year. Water level measurements arc corrected, if 
needed, to account for borehole deviation from vertical. The resulting data arc used to support 
determination of the groundwater gradient at the 216-A-368 Crib, allowing assessment ofthe coverage 
provided by the existing network of near-field wells. The data are presented in the annual Hanford Site 
groundwater monitoring report (e.g., DOE/RL-2010-11). 
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4.5 Reporting and Notification 


The results of detection monitoring are reported annually in accordance with the requirements 
of 40 CFR 265.94(b), '"Recordkeeping and Reporting." Reporting will be in the annual Hanford Site 
groundwater monitoring and performance report. 
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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 Document 
(HASQARD) 


• EPA/240/8-0 I /003, EPA Requirementsfor Quality Assurance Project Plans (EPA QA/R-5) 


• U.S. Department of Energy (DOE) 0 414.1 C, 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." requires that the QA/quality 
control (QC) and sampling and analysis activities specify the QA requirements for treatment. storage, and 
disposal (TSD) units. The HASQARD requirements (DOE/RL-96-68) also apply to this work. 


The content of this QAPjP is patterned after the QA elements of EPA/240/8-0 1/003. The QAPjP 
demonstrates confonnance to the Part 8 requirements of ANSI/ ASQ E4, Quality Systems{or 
Environmental Data and Technologv Programs: Requirements H'ith Guidance/or Use. This QAPjP is 
divided into four sections (as designated in EPA/240/8-01/003) 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 chapter 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 arc 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 


A 1.1.2 DOE Richland Operations Office Project Manager 


Lcontracted Laboratories 
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Hanford Site cleanup is the responsibility of RL. 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. 


A 1.1.3 DOE Richland Operations Office Subject Matter Expert 
The RL subject matter expert is responsible for day-to-day oversight of the contractor's performance of 
work scope, for working with the contractor and the regulatory agencies to identity and work through 
issues, and for providing technical input to the RL project manager. 


A 1.1.4 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 methods and work packages. The samplers also complete the 
field logbook and chain-of-custody fonns, including any shipping paperwork, and ensure delivery of the 
samples to the analytical laboratory. 


A 1.1.6 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 the 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 methods 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 documentation, 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 . 
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A 1.1.12 Waste Management 
Waste Management communicates policies and methods and ensures project compliance for storage, 
transportation, disposal, and waste tracking in a safe and cost-effective manner. 


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," "Ground-Water 
Monitoring"). is outlined in the main text discussion of this monitoring plan. The background is provided 
in the monitoring plan. 


A1.3 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 analytcs. along with the monitoring wells and frequency of sampling, arc provided in 
Chapter 3. 


A1.4 Quality Objectives and Criteria 


The quality objectives and criteria for groundwater monitoring are defined in this QAPjP in order to meet 
the evaluation requirements stated in the monitoring plan. 


A1.5 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. 


A1.6 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 through 
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. 
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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 Reporting 
Project's schedule tracking constituents, or increased sampling manager approval; notify 


frequency regulatory agency, if appropriate 
system 


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 


Revise monitoring plan 
Revised RCRA groundwater 


or deletion of constituents or wells, monitoring plan 
change of sampling frequency, etc. 


Anticipated unavoidable changes Electronic notification; revise 
RCRA annual report and 
revised groundwater (e.g., dry wells) monitoring plan 
monitoring plan 


RCRA Resource Conservation and Recovery Act of 1976 


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. 


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 for Fiscal Year 2009). 


A2 Data Generation and Acquisition 


This chapter 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 . 
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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 monitoring is based on 
professional judgment. Conclusions depend on the validity and accuracy of professional judgment. 


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 arc documented in the field logbook or on nonconformance report forms in 
accordance with internal corrective action methods, as appropriate. The groundwater sampling operations 
supervisor will note any deviations that occur from the standard methods 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 will be responsible for developing, implementing, and communicating 


• 


corrective action methods; for documenting all deviations from any method; 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 
methods used will be documented in accordance with internal corrective action methods, 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 arc 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 


A2.4 Analytical Methods 


Information on analytical methods is provided in Tables A-2 and A-3. 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. 
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Table A-2. Preservation Techniques, Analytical Methods Used, and Current Method 
Quantitation Limits for Continuing Constituents 


Method 
Collection and Analysis Quantitation 


Constituent Preservation a Methodsb Limit (J.lg/Lt 


Contamination Indicator Parameters 


Total organic carbon G/P, HCL to pH <2 SW-846d Method 9060 1.000 


Total organic halides 
G. H2S04 to pH <2, SW-846d Method 9020 20 


no head space 


Metals Analyzed by Inductively Coupled Plasma Method-Unfiltered/Filtered 


Sodium 
SW-846" Method 60108/C 


500 


Manganese P, HN01 to pH <2 SW-X46 Method 6020," or 5 
EPA/600 Method 200.8" 


Iron 50 


Anions by Ion Chromatography 


Chloride 200 


Nitrate p EPA/600 Method 300.01 250 


Sulfate 500 


Other 


Standard Methodg 2320. 
Alkalinity G/P EP A/600 Method 31 0.1, 5,000 


EPA/600 Method 310.2 


Conductivity, field Field measurement Instrument/meter I J.lOhm 


Dissolved oxygen, tield Field measurement lnstmment/meter 0 mg/L 


pH. field measurement Field measurement lnstmment/meter 0.1 


SW -846 Method 8040, 5 
Phenol G SW -846 Method 8041, 5 


SW-846 Method 82700 10 


Temperature Field measurement lnstmment/meter 


Total dissolved solids p EPA/600 Method 160.1 10,000 


Total organic halogen 
G, H2S04 to pH <2, 


SW-846 Method 9020 20 
no headspace 


Total organic carbon 
G, HCL or H2S04 


SW-846 Method 9060 1.000 
to pH <2 


Turbidity. field measurement Field measurement Instrument/meter 0.1 NTU 
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Table A-2. Preservation Techniques, Analytical Methods Used, and Current Method 
Quantitation Limits for Continuing Constituents 


Method 
Collection and Analysis Quantitation 


Constituent Preservation" Methodsb Limit (f.lg/Lt 


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 arc analyzed by the same method, unless otherwise indicated. 


c. Detection limit units, unless otherwise indicated. 


d. SW-846. Test Methodlofor Evaluating Solid Waste: Physical/Chemical Methods, Third Edition; Final Update IV-B. 


c. SW -846 Method 60 I 0 is the preferred method; however, Method 6020 or EPA/600 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 Method~for Determination of Inorganic Anions in Water hy Ion 
Chromatographv (EPA-600/4-84-017). 


g. Standard Method1·jiJr the Examination of Water and Wastewater (A WWA ct al., 2005). 


h. Enzyme substrate test. 


i. Most probable number. 


EPA U.S. Environmental Protection Agency 


NIA not applicable 


NTU nephelometric turbidity unit 


Table A-3. Preservation Techniques, Analytical Methods Used, and the Current Method, 
Quantitation Limits for Listed Assessment Constituents 


Method 
Collection and Analysis Quantitation 


Constituent Preservation" Methodsb Limit (f.lg/L)c 


Contamination Indicator Parameters 


Total organic carbon G/P, HCL to pH <2 SW-846" Method 9060 1,000 


Total organic halides G, H2S04 to pH <2, SW-846ct Method 9020 20 
no head space 


Metals Analyzed by Inductively Coupled Plasma Method-Unfiltered/Filtered 


Calcium 1,000 


Cadmium SW-846d Method 6010B/C, 5 
P, HN03 to pH <2 SW-846 Method 6020," or 


Potassium EP A/600 Method 200.8e 4,000 


Magnesium 750 


Trace Metals-Unfiltered/Filtered 


Antimony SW-846 Method 6020 or 6 
P, HN03 to pH <2 


EP A/600 Method 200.8 Arsenic 10 
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Table A-3. Preservation Techniques, Analytical Methods Used, and the Current Method, 
Quantitation Limits for Listed Assessment Constituents 


Method 
Collection and Analysis Quantitation 


Constituent Preservation" Methodsb Limit (p.tg/L)" 


Aluminum 50 


Barium 5 


Beryllium 5 


Boron 20 


Bismuth 100 


Chromium (total) 10 


Hexavalent chromium G/P, cool to 4°C SW-846 Method 7196 10 


Cobalt 20 


Copper P, HN03 to pH <2 
SW-846 Method 6020 or 


10 
EP A/600 Method 200.8 


Lead 5 


Mercury G, HN03 to pH <2 
SW-846 Method 7470A, 


0.5 
EP A/600 Method 200.8 


Lithium 25 


Molybdenum P, HN01 to pH <2 
SW-846 Method 6020 or 


20 
EP A/600 Method 200.8 


Nickel 40 


Selenium 10 


Silicon 20 


Silver 10 


Strontium 10 


Thallium SW-846 Method 6020 or 5 
P, HN03 to pH <2 


EP A/600 Method 200.8 Tin 100 


Titanium 5 


Vanadium 25 


Zinc 10 


Zirconium 25 


Anions by lon Chromatography 


Bromide 250 
p EP A/600 Method 300.01 


Fluoride 500 
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Table A-3. Preservation Techniques, Analytical Methods Used, and the Current Method, 
Quantitation Limits for Listed Assessment Constituents 


Method 
Collection and Analysis Quantitation 


Constituent Preservation" Methodsb Limit (J.tg/L )" 


Nitrite 250 


Phosphate 500 


Volatile Organic Analyses 


Acetone (by volatile organic 
20 


analysis) 


Benzene 5 


Carbon tetrachloride 5 


Chlorofonn 5 


I, 1,1-Trichloroethane 5 


I, I ,2-Trichloroethane 5 


I, 1-Dichloroethane 10 


I, 2-Dichloroethane 5 


Methylene chloride 5 


Methyl ethyl ketone G, no headspace SW-846 Method 82608 10 


Methyl isobutyl ketone 10 


P-dichlorobenzene 5 


Trichloroethylene 5 


Tetrachloroethylene 5 


Tetrahydrofuran 50 


Toluene 5 


Trans- I, 2-dichloroethylene 5 


Vinyl chloride 10 


Xylene-m 10 


Xylene-o, p 10 


Semivolatile Organic Analyses 


Benzo( a )pyrene 10 


Bis(2ethylhexyl)phthalate (DEHP) Amber glass SW-846 Method 8270D 10 


Cresol ( o,p,m) 10 
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Table A-3. Preservation Techniques, Analytical Methods Used, and the Current Method, 
Quantitation Limits for Listed Assessment Constituents 


Method 
Collection and Analysis Quantitation 


Constituent Preservation• Methodsb Limit (J.tg/L)c 


n-nitrosodimethylamine 10 


Other 


Ammonium ion P, H2S04 to pH <2 
EPA/600 Method 350.1, 


50 
EPA/600 Method 300.7 


Coliform bacteria p Standard Methodg 9223" 2.2 1 


Conductivity. laboratory p Instmment/meter I 11ohm 


SW-846 Method 9012, 
Cyanide P, NaOH to pH >12 Standard Methodg 4500, 5 


EPA/600 Method 335.2 


Dissolved oxygen. field Field measurement lnstmment/meter Omg/L 


Hydrazine G,HCI ASTM Dl385 100 


pH, laboratory measurement p Instrument/meter 0.1 


Oxidation-reduction potential, field Field measurement Instrument/meter 


a. All samples will be collected in amber glass, plastic (P), or glass (G) containers and will be cooled to 40C upon collection. 


b. Constituents grouped together arc analyzed by the same method, unless otherwise indicated. 


c. Detection limit units, unless otherwise indicated. 


d. SW-R46, Test Mcthodsfor Evaluating Solid Waste: Physical/Chemica/ Methods. Third Edition; Final Update IV-B. 


e. SW -846 Method 60 I 0 is the preferred method; however, Method 6020 or EPA/600 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 Methodsfor Determination o(lnmganic Anions in Water by Ion 
Chromatographv (EPA-600/4-R4-0 17). 


g. Standard Methods/or the Examination of" Water and Wastewater (A WWA et al., 2005). 


h. Enzyme substrate test. 


i. Most probable number. 


ASTM 


EPA 


N/A 


NTU 


American Society for Testing and Materials 


U.S. Environmental Protection Agency 


not applicable 


nephelometric turbidity unit 


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 ofQC failures 
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• 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 methods 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-4. 


Table A-4. Quality Control Samples 


Sample Primary Characteristics 
Type Evaluated Frequency 


Field QC 


Full trip blank Contamination from containers or transportation I per 20 well trips 


Field transfer blank Contamination from sampling site 
I each day; volatile organic 
compounds sampled 


Equipment blank Contamination from nondedicated equipment As needed" 


Replicate/duplicate samples Reproducibility I 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 Grundfosw (registered trademark of Grundfos Pumps Corporation, Colorado Springs, Colorado) pumps, 
equipment blanks are collected I per I 0 well trips. Whenever a new type of nondedicated 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 method for the non dedicated equipment. 


b. As defined in the laboratory contract or quality assurance plan, and/or analysis methods. 


QC = quality control 


A2.5.1 Field Quality Control Samples 
Field QC samples will be collected to evaluate the potential for cross-contamination and laboratory 
performance. The QC samples and the required frequency for collection are described in this section. 
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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. 


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 arc 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 arc 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 arc 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 arc analyzed for the same constituents. The field duplicates are used to 
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 arc 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. Third Edition; Final Update /V-B, and will be run at the frequency specified in that reference, 
unless superseded by agreement. 


A2.5.3 Quality Control Requirements 
Table A-5 lists the acceptance criteria for QC samples, and Table A-6lists 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 will 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 . 
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Table A-5. Field and Laboratory Quality Control 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 reviewedct 


Conductivity 
DUP :S20% RPDC Data reviewedct 


pH 


Total organic carbon 
MSe 75-125% recoveryc Flagged with "N" 


Total organic halides EB,FTB <2 times MDL Flagged with "Q" 


Field duplicate :S20% RPDr Flagged with "Q" 


Ammonia and Anions 


MB <MDL Flagged with "C" 


LCS 80-120% recoveryc Data reviewedct 


DUP :S20% RPDC Data reviewedct 
Anions by IC 


MS 75-125% recovery" Flagged with "N" 


EB,FTB <2 times MDL Flagged with "Q" 


Field duplicate ::;20% RPDr Flagged with "Q" • Metals 


MB <CRDL Flagged with "C" 


LCS 80-120% recoveryc Data reviewedct 


Cadmium 
MS 


ICP metals 
75-125% recoveryc Flagged with "N" 


ICP/MS metals MSD :S20% RPDC Data reviewedct 


EB, FTB <2 times MDL Flagged with "Q" 


Field duplicate ::;20% RPDr Flagged with "Q" 


Volatile Organic Compounds 


MB <MDL Flagged with "B" 


LCS Statistically derivedg Data reviewed 


MS Statistically derivedg Flagged with "N" 


Volatiles by GC/MS MSD Statistically derivedg Data reviewedct 


SUR Statistically derivedg Data reviewedct 


EB,FTB,FXR <2 times MDL" Flagged with "Q" 


Field duplicate :S20% RPDr Flagged with "Q" 


• 
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Table A-5. Field and Laboratory Quali ty Control Elements and Acceptance Criteria 


Methoda 


Herbicides by GC 


PCBs by GC 


Pesticides by GC 


Phenols by GC 


Semivolatiles by GC/MS 


QC 
Element 


Acceptance 
Criteria 


Semi volatile Organic Compounds 


MB <2 times MDL 


LCS Statistically derivedg 


MS Statistically derivedg 


MSD Statistically derived£ 


SUR Statistically derived£ 


EB, FTB <2 times MDL11 


Fi eld duplicate 


1ods. a. Refer to Tables A-2 and A-3 for specific analytical met] 


b. Does not apply to pH. 


Corrective 
Action 


Flagged with "8'' 


Data reviewed" 


Flagged with "N" 


Data reviewedd 


Data reviewed" 


Flagged with "Q" 


Flagged with "Q" 


c. Laboratory-determined, statistically derived control lim· 


d. After review, corrective actions arc determined on a cas 
recheck or flagging the data as suspect ("Y" flag) or reject 


1ts may also be used. Such limits are reported with the data. 


e-by-case basis. Corrective actions may include a laboratory 
ed ("R" flag). 


e. Applies to total organic carbon and total organic halides only. 


f. Applies only in cases where one or both results are grca ter than five times the detection limit. 


Control limits are reported with the data. g. Determined by the laboratory based on historical data. 


h. For common laboratory contaminants such as acetone, methylene chloride, 2-butanone, toluene, and phthalate esters, the 
acceptance criteria is less than five times the MDL. 


Data flags: 


B,C = 


N = 


Q = 


possible laboratory contamination (analytc w 


result may be biased (associated matrix spike 


as detected in the associated method blank) 


result was outside the acceptance limits) 


problem with associated field QC sample (bl ank and/or duplicate results were out of limits) 


Abbreviations: 


CRDL = contract-required detection limit 


DUP = laboratory matrix duplicate 


EB = equipment blank 


FTB = full trip blank 


FXR = field transfer blank 


GC = gas chromatography 


IC = ion chromatography 


ICP = inductively coupled plasma 


ICP/MS = inductively coupled plasma/mass spectromet ry 


LCS = laboratory control sample 


MB = method blank 


MDA = minimum detectable activity 


MDL = method detection limit 


MS = matrix spike 


MSD = matrix spike duplicate 
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Table A-5. Field and Laboratory Quality Control Elements and Acceptance Criteria 


QC Acceptance Corrective 
Method" Element Criteria Action 


PCB polychlonnated btphenyl 


QC quality control 


RPD relative percent difference 


SUR surrogate 


Table A-6. Blind Standard Constituents and Schedule 


Accuracy Precision 
Constituents Frequency (%) (% RSD)" 


Carbon tetrachloride Quarterly ±25% :::;25% 


Chloroform Quarterly ±25% :::;25% 


Trichloroethylene Quarterly ±25% :S25% 


Fluoride Quarterly ±25% :::;25% 


Nitrate Quarterly ±25% :::;25% 


Cyanide Quarterly ±25% :::;25% 


Chromium Annually ±20% :::;25% 


Total organic carbonb Quarterly 
Varies according to Varies according to 
spiking compound spiking compound 


Total organic halidesc 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 total organic carbon is potassium phthalate. Other spiking compounds may also 
be used. 


c. Two sets of spikes for total organic halides 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). 


RSD = relative standard deviation 


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 o_lChemical Analysis a/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 will be maintained but potentially may not be used in statistical analyses. 
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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's and the onsite organization's QA plan or operating methods, 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. 


A2.8 Inspection/Acceptance of Supplies and Consumables 


Supplies and consumablcs used in support of 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 
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 
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management methods. 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 ofthe 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 
methods. 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 in this chapter 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 them for performing Hanford Site analytical work. 


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 methods. 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 the 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, 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. 
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A4.2 Verification and Validation Methods 


The work acti vities shall follow documented methods and processes for data validation and ve rification, 
as summarized below. Validation of groundwater data consists of assessing whether the data collected 
and measured truly refl ect aquifer conditions. Verification means assess ing data accuracy, completeness, 
consistency, ava ilability, and internal control practices to detennjne overall re liability of the data 
coll ected. Other DQOs that will be met include proper chain-of-custody, sampl e handling, use of proper 
analytical techn iques as applied for each constituent, and the quality and acceptability of the laboratory 
analyses conducted. 


Groundwater monitoring staff perform checks on laboratory electronic data fil es for formatting, allowed 
va lues, data fl agg ing (i.e ., qua lifi ers), and completeness. Hardcopy results are verifi ed to check for 
(I ) completeness, (2) notes on condition of samples upon receipt by the laboratory, (3) notes on problems 
encountered during ana lys is of the samples, and ( 4) correct reporting of results. If data are incomplete or 
defic ient, staff work with the laboratory to COITect the problem fo und during the analys is. 


The data va lidation process prov ides the requirements and guidance for validating groundwater data that 
are routine ly collected. Validation is a systematic process of rev iewing veri fied data aga inst a set of 
criter ia (prov ided in Section A2 .5) to determine whether the data are acceptabl e for their intended use. 


Results of laboratory and fi eld QC eva luations, double-blind sample results, laboratory performance 
eva luation samples, and holding-time criteria are considered when determining data usabil ity. Staff 
review the data to identify whether observed changes reflect changes in groundwater quality or potentia l 
data errors, and they may request data reviews of laboratory, field , or water level data for usability 
purposes . The laboratory may be asked to check ca lculations or re-analyze the sample, or the we ll may be 
resampled. Results of the data rev iews are used to fl ag the data appropriate ly in the HEIS database 
(e. g. , "R" fo r reject, "Y" for suspect, or " G" for good) and/or to add comments . 


A4.3 Reconciliation with User Requirements 


The data qua lity assessment process compares completed fi e ld sampling acti vities to those proposed in 
corresponding sampling documents and provides an evaluation ofth e resulting data. The purpose of the 
data evaluati on is to determine if quantitati ve data are of the correct type and are of adequate quali ty and 
quantity to meet the project ' s DQOs. The RCRA Monitoring and Reporting manager is responsible fo r 
determining if a data quali ty 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 
obj ecti ves of thi s activity have been met. 
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ADDENDUM G 1 
PERSONNEL TRAINING 2 


Specific requirements for the Hanford Facility Personnel Training program are described in the Hanford 3 
Facility Dangerous Waste Permit, Attachment 5.  The Permittees will comply with the training matrix 4 
below, which provides training requirements for Hanford facility personnel associated with the 216-A-5 
36B Crib.  Refer to the 216-A-36 B Crib Dangerous Waste Training Plan for a complete description of 6 
personnel training requirements.  As required by Permit Condition II.I.2, a copy of the 216-A-36B Crib 7 
Dangerous Waste Training Plan will be placed in the Hanford Facility Operating Record, 216-A-36B Crib 8 
file, and will be updated by the Permittees as unit-specific conditions change.   9 


Table G.1 Training Matrix for Hanford Facility Personnel, 216-A-36B Crib –  10 


Comparison of Permit Attachment 5 and Unit-Specific Training 11 


HANFORD TRAINING CATEGORIES1 


Permit Attachment 5: General Hanford 
Facility Orientation 


Contingency 
Plan Training 


Emergency 
Coordinator 
Training 


Operations Training 


Unit-Specific Training, 
216-A-36B Crib  Orientation Training 


Contingency Plan 
& Emergency 
Response 


Emergency 
Coordinator 


General Waste 
Management 


Surface 
Impoundments 


HANFORD JOB TITLES/POSITIONS AND UNIT-SPECIFIC TRAINING REQUIREMENTS 


D&D Worker2 X X   X 


Operations Manager X X    


Field Work Supervisor X X    


Environmental 
Compliance Officer X   X  


Building Emergency 
Director X  X   


Sampler X X   X 


1Training is commensurate with the job performed.  If training is outside the scope of the job title/position, it will not be required. 12 
2Decontamination and Decommissioning (D&D) Worker. 13 
 14 


 15 


 16 
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ADDENDUM I 1 
INSPECTION SCHEDULE 2 


Table I. Inspection Schedule for the 216-A-36B Crib 3 


REQUIREMENT FREQUENCY TYPES OF POTENTIAL PROBLEMS  
(At a minimum, inspect for the following): 


Perform surveillance of 
216-A-36B Crib. 


Annual1 


 


Verify signs are present, legible, and visible 
at 7.6 m (~ 25 ft). 


Verify no evidence of land subsidence. 
1Refer to Permit Condition V.12.J.2. 4 
 5 
 6 
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PART V, CLOSURE GROUP 12 CONDITIONS, 1 


216- A-36B CRIB 2 


UNIT DESCRIPTION 3 


The 216-A-36B Crib is a man-made, subsurface liquid effluent disposal facility, regulated as an unlined 4 
(non-compliant) surface impoundment.  The 216-A-36B Crib is located approximately 366 meters (1,200 5 
feet) south of the 202-A Building, also referred to as the Plutonium-Uranium Extraction (PUREX) 6 
Facility.  The 216-A-36B Crib was used to manage process chemical waste from PUREX.  The 216-A-36 7 
B Crib operated from 1966 until October 1972, and again from November 1982 to September 6, 1987.   8 


The nature and quantity of mixed waste managed by the 216-A-36B Crib is known and identified on the 9 
Part A Form.  Because the 216-A-36B Crib has received a known final volume of dangerous waste, and 10 
the unit will not receive any additional non-dangerous waste, this unit will close according to the 11 
requirements and schedules in the approved closure plan in this chapter of the Permit.  The design 12 
capacity of the 216-A-36B Crib was 440,000 liters per day (116,000 gallons per day). 13 


The closure of the 216-A-36B Crib will be coordinated with final CERCLA remedial actions in the 200 14 
Area.  Specifically, soil cleanup will be coordinated with the 200-EA-1 Operating Unit, and groundwater 15 
cleanup will be coordinated with the 200-PO-1 Groundwater Operable Unit in the manner outlined in the 16 
Hanford Federal Facility Agreement and Consent Order (HFFACO) Action Plan, Section 5.5, and in 17 
accordance with schedules in HFFACO Milestones M-037-02 and M-037-10. 18 


LIST OF ADDENDA 19 


Addendum A  Part A Form  20 


Addendum B Sampling and Analysis Plan – Reserved 21 


Addendum C Process Information – Reserved 22 


Addendum D Groundwater Monitoring Plan 23 


Addendum E Security Requirements - Reserved 24 


Addendum F Preparedness and Prevention Plan – Reserved 25 


Addendum G Personnel Training 26 


Addendum H Closure Plan and Post-Closure Plan – Reserved 27 


Addendum I Inspection Schedule 28 


Addendum J Contingency Plan – Reserved 29 


DEFINITIONS 30 


Reserved 31 


ACRONYMS 32 


Reserved 33 


V.12.A COMPLIANCE WITH PERMIT CONDITIONS 34 


The Permittees will comply with all permit conditions in this Chapter and its addenda 35 
with respect to the applicable requirements in Part I and Part II of the Hanford Facility 36 
Dangerous Waste Permit. 37 


V.12.B CLOSURE 38 


V.12.B.1 The Permittees will submit a closure plan and post-closure plan in accordance with the 39 
schedule specified in HFFACO Milestone M-037-02, which are incorporated by 40 
reference herein under the terms of Permit Condition I.A.4 and in compliance with 41 
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Permit Condition I.C.3.  As part of the closure plan, the Permittees will address 1 
contingent closure and contingent post-closure requirements.  The contingent closure and 2 
post-closure section will include time frames of when detailed plans of a landfill cover 3 
would be submitted for Ecology review and approval and when the construction of the 4 
landfill cover would begin once the Permittees have determined the unit cannot meet 5 
clean closure standards.  6 


V.12.B.1.a The Permittees will submit site specific biological and cultural resources reviews 90 days 7 
before the beginning of the closure process.  [WAC 173-303-815(2)(b)(i)] 8 


V.12.B.2 The closure plan and post-closure plan required by V.12.B.1 will include a schedule for 9 
closure that will achieve the HFFACO milestone date in Milestone M-037-10, as 10 
incorporated above (Attachment 1).  This unit will also close under a compliance 11 
schedule per WAC 173-303-815(3)(b). 12 


V.12.B.3 The closure plan submitted pursuant to V.12.B.1 will specify dangerous constituents and 13 
corresponding closure performance standards to meet the requirements of WAC 173-303-14 
610(2)(b)(i) for soils affected by the operations associated with this unit. 15 


V.12.B.4 Closure performance standards for soils will satisfy the most stringent (lowest) cleanup 16 
level or standard of WAC 173-340, Model Toxics Control Act (MTCA) Cleanup 17 
Regulation.  The numeric cleanup levels for soils will be calculated according to the 18 
MTCA cleanup methods described in WAC 173-340-700 through WAC 173-340-760.  19 
Selection of an appropriate MCTA cleanup method will be dependent on the specific 20 
cleanup actions required for this site. 21 


V.12.B.5 Once the closure plan is incorporated into Addendum H through the permit modification 22 
process the Permittees will close the 216-A-36B Crib according to the requirements in 23 
Addendum H.  [WAC 173-303-610(3)(a)] 24 


V.12.B.6 The closure plan and sampling and analysis plan will meet the applicable closure and 25 
post-closure requirements of WAC 173-303-610 and WAC 173-303-650(6) pursuant to 26 
the requirements of this Chapter. 27 


V.12.B.7 In conjunction with the revised closure plan, the Permittees will submit a revised 28 
sampling and analysis plan in accordance with Permit Conditions II.D and the schedule 29 
specified in HFFACO Milestone M-037-02, which are incorporated by reference herein 30 
under the terms of Permit Condition I.A.4. 31 


V.12.B.8 The revised sampling and analysis plan (noted in V.12.B.7) will include, but not be 32 
limited to: 33 


V.12.B.8.a Process for identifying contaminants 34 


V.12.B.8.b Quality assurance/quality control project plan 35 


V.12.B.8.c Methods for representative soil sampling 36 


V.12.B.8.d Analysis parameters 37 


V.12.B.8.e Analytical documentation 38 


V.12.B.9 The Permittees will conduct all sampling and analysis of environmental media pursuant 39 
to the requirements of the sampling and analysis plan. 40 


V.12.C POST-CLOSURE CARE AND MAINTENANCE 41 


Upon certification of unit closure the Permittees will comply with the post-closure plan in 42 
Addendum H. 43 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-815

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-815

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-610

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-610

http://apps.leg.wa.gov/wac/default.aspx?cite=173-340

http://apps.leg.wa.gov/wac/default.aspx?cite=173-340-700

http://apps.leg.wa.gov/wac/default.aspx?cite=173-340-760

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-610

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-610

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-650
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V.12.D GENERAL WASTE MANAGEMENT REQUIREMENTS 1 


V.12.D.1 All waste analysis required by this chapter will be conducted according to the approved 2 
sampling and analysis plan. 3 


V.12.D.2 Changes to the analytical methods used in this permit will require prior Ecology approval 4 
according to WAC 173-303-830, Permit Changes. 5 


V.12.E GROUNDWATER MONITORING REQUIREMENTS FOR REGULATED UNITS 6 


V.12.E.1 The Permittees will implement the interim status groundwater monitoring plan until a 7 
final status groundwater monitoring plan, as required by Permit Condition V.12.E.2, is 8 
incorporated into the Permit.  The interim status groundwater monitoring plan for the 9 
216-A-36B Crib is contained in Addendum D to this Chapter.  (DOE/RL-2010-93, 10 
Revision 1, Interim Status Groundwater Monitoring Plan for the 216-A-36B PUREX 11 
Plant Crib) 12 


V.12.E.2 The Permittees will submit a final status groundwater monitoring plan in conjunction 13 
with a final closure plan as specified in Permit Condition V.12.B.1.  The Permittees may 14 
choose to submit a final groundwater monitoring plan that complies with the alternative 15 
groundwater monitoring protection requirement provision in WAC 173-303-645(1)(e), as 16 
specified in Permit Condition II.F.2. 17 


V.12.F RECORDKEEPING AND REPORTING 18 


The Permittees will place documentation of all work conducted pursuant to this Chapter 19 
including results of all monitoring, testing, or analytical work and associated quality 20 
assurance and quality control data in the Hanford Facility Operating Record, as required 21 
by Permit Condition II.I.2.  [WAC 173-303-380] 22 


V.12.G SECURITY 23 


The Permittees will post signs at access points to the 216-A-36B Crib stating the 24 
following (or an equivalent legend): Danger – Unauthorized Personnel Keep Out.  These 25 
signs will be written in English, legible from a distance of 7.6 meters (~25 feet), and 26 
visible from all angles of approach.  [WAC 173-303-310(2)(a)] 27 


V.12.H PREPAREDNESS AND PREVENTION 28 


Reserved 29 


V.12.I CONTINGENCY PLAN 30 


Reserved 31 


V.12.J INSPECTIONS 32 


V.12.J.1 The Permittees will follow the inspection schedule in Addendum I and Permit Condition 33 
II.X until closure of the unit. 34 


V.12.J.2 In the event of any potential threats to human health or the environment, the Permittees 35 
will increase inspections to quarterly until the threats are removed. 36 


V.12.K TRAINING PLAN 37 


The Permittees will comply with the training requirements as described in Permit 38 
Condition II.C (Personnel Training), Permit Attachment 5 (Hanford Facility Personnel 39 
Training Plan), and Addendum G (Personnel Training). 40 


  41 



http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-830

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-645

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

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-310
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FACT SHEET 1 


PART V CLOSURE UNIT GROUP 12, 216-A-36B CRIB 2 


UNIT DESCRIPTION 3 


The 216-A-36B Crib is a manmade, liquid effluent disposal facility.  It is permitted as an unlined 4 
surface impoundment.  This crib is inactive and is included in the 200-EA-1 Operable Unit.  The 216-5 
A-36B Crib is south of the Plutonium-Uranium Extraction (PUREX) Facility.   6 


The 216-A-36B Crib is 7 meters (23 feet) deep, 150 meters (492 feet) long, and 2.3 to 3.4 meters (7.5 to 7 
11 feet) wide at the base.  A 15.2 centimeter (6-inch) diameter, perforated distributor pipe runs the 8 
length of the crib.  The pipe is about 6.7 meters (22 feet) below grade, within a 0.8 meter (2.5 feet) thick 9 
layer of gravel.  10 


The 216-A-36 B Crib received waste effluent from PUREX operations.  It operated from 1966 until 11 
October 1972, and again from November 1982 to September 6, 1987.  (The dates for facility operations 12 
and physical descriptions of this crib may differ in various Hanford Site reports.) 13 


The 216-A-36 B Crib has been retired and is backfilled with 7 meters (23 feet) of clean soil.  It 14 
naturally revegetated over time.  15 
TYPE AND QUANTITY OF WASTE 16 


The Permittees have investigated potential soil and groundwater contamination through:  17 


• Remedial investigations.  18 
• Groundwater monitoring data. 19 
• Available historical process operations and disposal knowledge.  20 
• Waste site summary reports from Hanford’s Waste Information Data System database. 21 
• Documents referenced in DOE/RL-2010-93, Rev. 0, Interim Status Groundwater Plan for the 22 


216-A-36B PUREX Plant Crib, November 1, 2010. 23 


The nature and quantity of mixed waste managed at the 216-A-36B Crib is listed on the Part A Form 24 
(Addendum A).  The crib received dilute nitrate acid, as well as a solution of ammonium nitrate and 25 
ammonium fluoride from PUREX.  The PUREX process used a boiling solution of ammonium fluoride 26 
and ammonium nitrate to dissolve zirconium-alloy cladding from fuel elements (DOE/RL-2010-93).  27 
Off-gas from this process went through a water scrubber before discharge to the air.  The resulting 28 
liquid waste stream was discharged to the 216-A-36 B Crib.   29 
BASIS FOR PERMIT CONDITIONS 30 


Two Tri-Party Agreement milestones affect cleanup of the crib.  Milestone M-037-02 requires the 31 
Permittees to submit a revised closure plan for the crib before June 30, 2014.  Milestone M-037-10 32 
requires the closure to be complete by September 30, 2020.  33 


Interfacing RCRA and CERCLA Closure Requirements 34 


The State of Washington’s Dangerous Waste Regulations allow the director of the Department of Ecology 35 
to substitute alternative groundwater monitoring requirements for the requirements prescribed for 36 
regulated units under WAC 173-303-645 when the regulated unit is situated amongst other solid waste 37 
management units or areas of concern and it is likely that releases from the regulated unit and the solid 38 
waste management unit have comingled 39 


Ecology can accept the CERCLA groundwater monitoring program as required by the Tri-Party 40 
Agreement to fulfill its RCRA requirements if Ecology determines that the groundwater program will 41 
support a remedy that is protective of human health and the environment.  The criteria for meeting 42 
protectiveness are the performance standard in WAC 173-303-610(2)(a).   43 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-645

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-610
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Releases of contaminants to groundwater from this regulated unit have occurred, and these releases have 1 
comingled with plumes from solid waste management units.  Therefore, the Permittees can choose to 2 
request approval for the use of alternative groundwater monitoring protection requirement provision in 3 
WAC 173-303-645(1)(e) as specified in condition II.F.2. 4 


Condition V.12.E.2 requires the Permittees to submit a final status groundwater monitoring plan in 5 
conjunction with a final closure plan.  The final closure plan along with permit conditions will qualify as 6 
the enforceable document. 7 


CLOSURE AND POST-CLOSURE 8 


Milestone M-037-02 requires the Permittees to submit, by June 30, 2014, a revised closure plan that 9 
meets the closure plan requirements described in WAC 173-303-610.  Condition V.12.B.1 requires that 10 
the Permittees submit a revised closure plan and post-closure plan by June 30, 2014.  Condition 11 
V.12.B.7 requires submittal of a revised sampling and analysis plan when the closure plan is submitted. 12 


Ecology may accept the final CERCLA remedial actions for the 200-EA-1 Operable Unit, including 13 
institutional controls, as satisfying the contingent post-closure care and maintenance requirements of 14 
WAC 173-303-650(6)(c)(i) and WAC 173-303-610(8).  A post-closure groundwater monitoring plan 15 
will be submitted with a final closure plan. 16 


Closure Activities 17 


Conditions V.12.B.2 through V.12.B.6 list what the Permittees must include, at a minimum, in the closure 18 
plan.  Requirements include a schedule for closure, identification of cleanup levels and standards, and a 19 
sampling and analysis plan.  The Permittees will comply with the closure requirements of WAC 173-303-20 
610(5) for cleanup of underlying soils.   21 


Groundwater 22 


Condition V.12.E.1 requires the Permittees to implement the interim status groundwater monitoring 23 
plan in Addendum D.  Condition V.12.E.2 requires the Permittees to submit a final status groundwater 24 
monitoring plan with the closure plan required in Condition V.12.B.1.  Interfacing of RCRA and 25 
CERCLA for groundwater is discussed above. 26 
RECORDKEEPING AND REPORTING 27 


Condition V.12.F requires the Permittees to place documentation of all work conducted (such as results 28 
of monitoring, testing, and analytical work and quality assurance and control data) in the Hanford 29 
Facility Operating Record. 30 
SECURITY 31 


The 216-A-36 B Crib is within the secured area of Hanford.  Access to the closure unit is subject to the 32 
general security provision of Condition II.L.  Security provisions, access controls, and signage specific to 33 
this unit will comply with the requirements of WAC 173-303-310. 34 
CONTINGENCY PLAN 35 


Because the 216-A-36B Crib no longer accepts liquid waste and is not in operation, there is no need for 36 
a unit-specific contingency plan.  However, to ensure the safety of Hanford workers and to protect 37 
public health and the environment during closure of the unit, the Permittees must follow contingency 38 
planning and emergency management requirements for Hanford. 39 


Condition II.A describes the requirements for facility contingency planning and refers to the 40 
requirements of Attachment 4, Hanford Emergency Management Plan. 41 
 42 
 43 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-645

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-610

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-650

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-610

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-610

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-610

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-310
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INSPECTIONS 1 


Addendum I contains the inspection schedule.  Since this unit is inactive, the permit requires an 2 
inspection once a year.  If any potential threats to human health or the environment arise, the Permittees 3 
will increase inspections to quarterly until the threats are removed. 4 
TRAINING 5 


The Permittees will include the training requirements in Addendum G of this permit in a written training 6 
plan, as required by Condition II.C.1 and WAC 173-303-330(2)(a) and (b).  The plan will include the job 7 
classifications identified for 216-A-36B Crib closure work. 8 
REQUESTED VARIANCES OR ALTERNATIVES 9 


Condition V.12.B.1 requires a schedule for submitting a revised closure plan.  The schedule is justified 10 
because the removal and remediation work will take longer than the 180 days required by WAC 173-303-11 
610 (4)(b).  Milestone M-037-02 sets June 30, 2014, as the date the Permittees must submit a revised 12 
closure plan, contingent closure plan, and post-closure plan. 13 


STATE ENVIRONMENTAL POLICY ACT (SEPA) DETERMINATION sets a deadline of June 30, 2014 14 


The SEPA determination for this unit is in the Hanford-Wide Permit Fact Sheet. 15 


  16 



http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-330

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-330

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-330
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