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The 300 Area Process Trenches were operated to receive effluent discharges of dangerous mixed waste 
from fuel fabrication laboratories in the 300 Area.  This chapter sets forth the modified closure 
requirements. 
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The Permittees shall comply with all requirements set forth in Post-Closure Unit 1, including Permit 
Conditions specified in VI.1.B.  The Permittees shall also comply with all the requirements in the 
300-FF-1 and 300-FF-5 Record of Decision.  All sections, figures, and tables included in these portions 
are enforceable: 
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Chapter 1.0 Part A Dangerous Waste Permit, Revision 6, from Class 1 modification dated May 2005 

Chapter 2.0 Introduction, from Class 1 modification dated June 30, 2002 

Chapter 3.0 300 Area Process Trenches Groundwater Monitoring Plan, RCRA Final Status 
Compliance Monitoring Plan (i.e., WHC-SD-EN-AP-185), dated June 30, 2002 

Chapter 4.0 Closure Contact, from Class 1 Modification dated February 2004 

Chapter 5.0 Certification of Postclosure, from Class 1 Modification dated February 2004 

Chapter 8.0 Postclosure, from Class 1 modification dated June 30, 2002 

VI.1.B. AMENDMENTS TO THE APPROVED MODIFIED CLOSURE PLAN 19 
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VI.1.B.1. Pursuant to Permit Condition II.K.7, the 300 Area Process Trenches (APT) closure shall 
be a Modified Closure in coordination with the Record of Decision (ROD) for 300-FF-1 
and 300-FF-5.  Sections of CERCLA documents (examples may include, but are not 
limited to, Remedial Design/Remedial Action CERCLA work plan, the Operation and 
Monitoring Work Plan, etc.), which satisfy requirements and Conditions of this Modified 
Closure Plan, will be reviewed and approved by Ecology. 

VI.1.B.2. As stipulated through Chapter 3.0 the RCRA Final Status Compliance Monitoring Plan 
(i.e., WHC-SD-EN-AP-185) Appendix IX, sampling shall not be required unless post-
closure monitoring results indicate a need to do so 
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Dangerous Waste Permit 
Application 

 

Part A Form 
Date Received Reviewed by:  Date: 0 7 2 5 2 0 0 5 

Month Day Year Approved by:  Date: 0 8 1 0 2 0 0 5 

0 7 1 1 2 0 0 5  
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 

C.  Geographic Location  D.  Facility Existence Date B.  
Land 
Type Latitude (degrees, mins, secs) Longitude (degrees, mins, secs) Month Day Year 

F S E E  T O P O  M A P       0 3  2 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) 
Klein Keith 
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 (area code and number) 
Department of Energy * Owner/Operator 
Fluor Hanford** Co-Operator for 300 Area Process Trenches 

(509) 376-7395* 
(509) 375-3576 ** 

Street or P.O. Box 
P.O. Box 550 * 
P.O. Box 1000 ** 

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

           

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) 

Keith A. Klein, 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. Operator Type F  

C. Does the name in VII.A reflect a proposed change in 
operator?      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 0 Research & Development in the 

Physical, Engineering, & Life Sciences 9 9 9 9 9 9 Unclassified Establishments 
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X. Other Environmental Permits (see instructions)  
A.  Permit 
Type B.  Permit Number C.  Description 

               None 

                

                

                

                

                

                

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

The 300 Area Process Trenches received nonregulated process cooling water from operations in the 300 Area of the 
Hanford Site.  The process trenches also received dangerous waste from several research and development 
laboratories and from the fuels fabrication process.  The waste was discharged to the 300 Area Process Trenches and 
allowed to percolate into the soil column underlying the trenches.  Accurate records are unavailable concerning the 
amount of dangerous waste discharged to the trenches.  The estimated annual quantity of waste (Section XIV.B.) 
reflects the total quantity of both regulated and nonregulated wastewater that was discharged to the unit in one 
year, and not a volume of dangerous waste discharged to the unit.  This estimate was made because accurate 
records are unavailable regarding dangerous waste volumes discharged to the trenches.  The process trenches were 
designed to percolate up to 11,356,200 liters (3,000,000 gallons) per day of wastewater.    The process design capacity 
reflects the maximum volume of water that was discharged daily, rather than the physical capacity of the unit.  
Closure activities have been completed and postclosure groundwater monitoring is being conducted. 

The 300 Area Process Trenches received dangerous waste discharges from research and development laboratories in 
the 300 Area and from the fuels fabrication process.  This waste consisted of state-only toxic, dangerous waste 
(WT02), discarded chemical product (U210), corrosive waste (D002), chromium (D007), spent halogenated solvents 
(F001, F002, and F003), and spent nonhalogenated solvent (F005). 
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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 

B.  Process Design 
Capacity 

B.  Process Design 
Capacity 

Line 
Number 

A.  Process 
Codes 

(enter code) 1.  Amount 
2. Unit of 
Measure 

(enter 
code) 

C.  
Process 

Total 
Number 
of Units 

Line 
Number 

A.  
Process 
Codes 

(enter code) 1.  Amount 
2. Unit of 
Measure 

(enter 
code) 

C.  
Process 

Total 
Number 
of Units 

D.  Process 
Description 

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 3 11,356,200 V 002 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. 

D.  Processes 
Line 

Number 
A.  Dangerous 

Waste No. 
(enter code) 

B.  Estimated 
Annual 

Quantity of 
Waste 

C.  Unit of 
Measure 

(enter 
code) 

(1) Process Codes (enter) (2) Process Description   
[If a code is not entered in D (1)] 

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

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

X 3  D 0 0 2            Included with above 

  1 D 0 0 2 453,592,370 K D 8 3    Includes Debris 

  2 D 0 0 7  K D 8 3    Includes Debris 

  3 F 0 0 1  K D 8 3    Includes Debris 

  4 F 0 0 2  K D 8 3       Includes Debris 

  5 F 0 0 3  K D 8 3       Includes Debris 

  6 F 0 0 5  K D 8 3       Includes Debris 

  7 U 2 1 0  K D 8 3       Includes Debris 

  8 W T 0 2  K D 8 3       Includes Debris 

  9                 

 1 0                 

 1 1                 

 1 2                 

 1 3                 

 1 4                 

 1 5                 

 1 6                 

 1 7                 

 1 8                 

 1 9                 

 2 0                 

 2 1                 

 2 2                 

 2 3                 

 2 4                 

 2 5                 
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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. 

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) 
Keith A. Klein, Manager 
U.S. Department of Energy 
Richland Operations Office 

Signature Date Signed 

Co-Operator** 
Name and Official Title (type or print) 
Ronald G. Gallagher 
President and Chief Executive Officer 
Fluor Hanford 

Signature 
 

Date Signed 
 

Co-Operator** – Address and Telephone Number 
2420 Stevens Center 
P.O. Box 1000 
Richland, WA 99352 
(509) 376-3576 
Facility-Property Owner* 
Name and Official Title (type or print) 
Keith A. Klein, Manager 
U.S. Department of Energy 
Richland Operations Office 

Signature Date Signed 
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Comments 
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300 Area Process Trenches 
 
 
 

(PHOTO TAKEN 2002) 
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2.0 300-FF-1 PROPOSED PLAN DISCUSSIONS AND EFFECTS ON THE 300-FF-1 PHASE III 
FEASIBILITY STUDY AND 300 AREA PROCESS TRENCHES  

MODIFIED CLOSURE/POSTCLOSURE PLAN 

2.1 INTRODUCTION 

The purpose of this addendum is to document the discussions and present the data and evaluations that 
have been developed after submittal of the 300-FF-1 Phase III Feasibility Study (FS) to the regulatory 
agencies for review.  A number of issues were raised by the regulatory agencies that have been addressed 
over the past several months.  Discussions of issues between the U.S. Environmental Protection Agency 
(EPA), the Washington State Department of Ecology (Ecology), and the U.S. Department of Energy 
(DOE) resulted in additional technical reviews of analytical data and site conditions that, in some cases, 
enhance or modify certain aspects within the 300-FF-1 Phase III FS and the 300 Area Process Trenches 
(300 APT) Modified Closure/Postclosure Plan.  Rather than completely revise each document, this 
addendum is included which summarizes the discussions, data review, evaluations, and technical changes 
made.  It supersedes related discussions in both documents and by inclusion in these documents is made 
part of the 300-FF-1, 300-FF-5, and 300 Area APT Administrative Records.   

A listing of topics the addendum addresses is discussed in the next paragraph.  The first item on that list is 
very important and warrants discussion in the introduction.  A key conclusion resulting from using data 
collected prior to the Remedial Investigation (RI)/FS is that several chemical constituents are identified 
above regulatory standards for the 300 APT.  The text in the 300 APT Modified Closure/Post Closure 
Plan currently indicates no chemical constituents are above Model Toxics Control Act (MTCA) Level C 
Industrial Soil Cleanup Values.  This results in a substantial change to the conclusions made within the 
closure plan.  Exceedance of this regulatory standard is a new regulatory driver to take cleanup action in 
the 300 APT in addition to the previously documented uranium risk driver.  There were no changes to 
conclusions in the 300-FF-1 Phase III FS risk assessment using the older data.  The magnitude of this 
change suggests that it is very important for reviewers to read this addendum as it supersedes some 
analyses in both the 300-FF-1 Phase III FS and the 300 APT Modified Closure/Postclosure Plan. 

The key areas addressed in the addendum are (1) change in use of (SW-846) data collected prior to 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) characterization 
activities, (2) evaluation and use of additional cobalt-60 data from the South Process Pond, (3) 
development of a uranium cleanup standard, (4) evaluation of a cost-efficient technique to meet MTCA C 
Industrial Soil Cleanup Values, (5) review of volume and cost estimates, (6) revision of remedial 
alternatives, and (7) establishing proposed preferred remedial alternatives.   

Another topic that merits a brief discussion here is the combining of the 300-FF-1 and 300-FF-5 Operable 
Units Proposed Plans.  During review of the separate 300-FF-1 and 300-FF-5 Proposed Plans, the 
regulators determined that the documents should be combined to create a more integrated approach.  
Therefore, the proposed plan has been written to combine information from both operable units.  Once the 
Public Comment Period is completed, the remedial alternatives for both operable units and the 300 APT 
will be presented in the Record of Decision.  In addition, 300 APT-specific permit conditions will be 
administratively incorporated into the site-wide permit. 
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1 .0 INTRODUCTION 

This document descr ibes  the  groundwater monitoring program f o r  the 
Hanford S i t e  300 Area Process Trenches (300 APT).  The 300 APT are a Resource 
Conservation and Recovery Act o f  1976 (RCRA) regulated u n i t .  The 300 APT are 
included i n  the Dangerous Waste Port ion o f  the  Resource Cunservat ion and 
Recovery Act Permit for t h e  Treatment, Storage, and Disposal of Dangerous 
Waste, P e m i  t No. WA890008967, ( referred t o  h e r e i n  as the Perm! t) (Ecology 
1994) and are subject t o  f inal - -s tatus  requirements for groundwater monitoring 
(Ecology 1994).  

Th is  document describes a compl iance monitoring program for groundwater 
in the uppermost aquifer system a t  the 300 APT. This plan descrfbes the  
300 APT monitoring network, canst i t u e n t  1 i s t ,  sampl ing schedule, s t a t  i s t i c a l  
methods, and sampling and analysis p r o t o c o l s  t h a t  w i l l  be employed f o r  the 
300 APT. T h i s  p l a n  will  be used t o  meet groundwater moni tor ing requirements 
f r o m  the  t i m e  the 300 APT becomes par t  o f  t h e  Permit and t h r o u g h  the 
p o s t c l  osure care period u n t i l  c e r t i f i c a t i o n  o f  f i n a l  closure. 

1.1 HISTORY OF GROUNDWATER HONITORING AT THE 300 APT 

An extensive groundwater moni tor ing  program w a s  carried out  during the  
opera t iona l  l i f e  o f  the 300 APT (1975 t o  1994). P r l o r  t o ,  and continuing 
beyond the time the 300 APT went jnto service, many of the wells i n  t h e  
300 Area were monitored for both rad ioac t ive  and nonradioactive const i tuen ts ,  
as well as water l e v e l s .  In 1994, Ecology issued a RCRA P e r m i t  for the  
Hanford S i t e  (Ecology 1994). The effective date  o f  t h e  P e r m i t  was 
September 28, 1994. RCRA t reatment ,  storage,  and d i s p o s a l  (TSD) units 
included i n  the Permit are required t o  conduct a f i n a l  s t a t u s  groundwater 
monitoring program (see  S e c t i o n  1 . 2 ) ,  Only f i v e  TSD u n i t s  were i n c l u d e d  i n  
t h i s  Permit originally. The 300 APT i s  scheduled t o  be included in t h e  Permit 
as a TSD unit undergoing closure through t h e  permit modi f icat ion process i n  
September 1995. Currently, t h e  Comprehensive Environmenta7 Response, 
Compensation and Liability Act {CERCLA) Record o f  Decision i s  no t  completed. 
Consequently, f i n a l  closure speci f l c a t  i o n s  ( e .  g., cleanup l evel s, remedi a t i o n  
methodology) are not  yet known t o  the closure process. In 1977, Pacific 
Nor thwes t  Laboratory (PNL) i n i t i a t e d  a s i  te -spec i  f i c  program o f  groundwater 
monitoring. During t h e  first year of the program, groundwater samples were 
col lected monthly from approximately 30 wells, and water 1 evel s were measured 
weekly. A reduced level of effort was continued on t h i s  program until 1985. 

From 1985 t o  the present the 300 ATP s i t e  has been regulated under RCRA. 
The first groundwater monitoring compliance p l a n  was i n i t i a t e d  i n  1986 
(Schal 1 a e t  a1 . 1986). In the Consent Agreement and CompJ lance Order (Ecology 
and EPA 1986) t h e  300 ATP s i t e  was placed i n  an interim-status groundwater 
quality assessment monitoring program. The assessment-" level status was 
based on the decis ion t h a t  ( 1 )  the groundwater monitoring we1 1 s around t h e  
300 APT were inadequate f o r  alternate groundwater monitoring as described in 
40 CFR 265.90(d) (EPA 1984) and Washington Administrative Code 
(WAC) 173-303-400 (Ecology 1986) and ( 2 )  t h e  groundwater quality i n  the 
300 Area had been adversely impacted by t h e  o p e r a t i o n s  o f  the 300 APT. I n  
response t o  the Consent Agreement and Cowl ience Order over  20 additional 
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wells were installed and monitored. The 3110 ATP s i t e  was extensively  
character ized (Schalla et al. 1988b), and a rev ised  groundwater monitoring 
compliance plan (Schal la  e t  a1 . 1988a) was implemented In 3988. The plan has 
been modif ied as groundwater data were col lected and analyzed. The data  are 
reported t o  the S t a t e  o f  Wash I ngton Department o f  Ecology (Ecology) quarter1 y ,  
along with data from other RCRA-regulated units a t  the Hanford S i t e .  
Interpretive reports are submitted t o  Ecology annually. 

The 300 APT are located in the 300-FF-1 source operable unit (OU) and 
300-FF-5 groundwater OU, under the au tho r i t y  o f  RCRA TSD and CERCCA past  
practice. I n  an expedited response action (ERA) i n  1991, sediment from the 
sides and bottom o f  the trenches was removed and stored a t  the northern ends 
o f  the  trenches. The actSon lowered the concentrations o f  uranium and various 
nonradloactlve constituents, but uranium, trichloroethylene (TCE), and 
cis-I,  2-dichloroethylene (ci s-DCE) are still detected i n  downgradient wells, 
Any additional correct ive act i on  deemed necessary w i l l  be deferred until 
decisions are made regarding the 300-Ff-1 and 300-FF-5 OUs. 

1 2 CHANGES FRON INTERIM-STATUS GROUNDWATEiR NON ITORING 

Interim- and final -status groundwater regulations d i f f e r  i n  several 
respects. The "assessment" program under interim status i s  equ iva len t  t o  a 
"compl iance" program in final st at u s .  I n  c:ompl i ance moni tor1 ng, speci f i c  
constituents are chosen and compared t o  concent ra t ion l imits.  I f  these 1 i m i t s  
are exceeded, the s i t e  enters a c o r r e c t i v e  ac t ion  phase. Stat I s t i c a l  methods 
proposed In t h i s  document are d i f f e r e n t  than those used under interlm status. 
Final-status regul a t  i o n s  require independent samples, which invol ves w a i t i n g  
p e r i o d s  between samples, rather than filling multiple bottles at once 
(repl icates) ,  I n  f i n a l  s t a t u s ,  samples are required a t  least  semiannually 
rather than quarterly as i n  inter im status.  

The proposed program has a smaller monitoring well n e t w ~ r k  and a shorter 
constituent 1 i s t  than the previous program. A complete description o f  the 
praposed groundwater monitoring program i s presented i n  Sect I on 4.0.  
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2.0 FACILITY DESCRIPTION AND OPERATIOH Hf STORY 

The 300 APT are located i n  t h e  300 Area  of t he  Hanford S i t e  
(Figure 2-1).  The 300 Area i s  a research  and former nuclear f u e l s  operations 
area encornpassf ng approximately 2 - 9  km (720 acres)  i n  the  southeastern 
por t ion  o f  t h e  Hanford Site. F i g u r e  2 - 2  shows t h e  300 Area main facf l  i t i e s ,  

The 300 APT began o p e r a t i n g  in 1975 and w a s  t h e  main facility for  
disposal o f  most liquid process wastes generated i n  the 300 Area until the 
trenches were removed f r o m  service. The l i q u i d  waste discharged t o  the 
300 APT consisted mostly o f  wastewater w i t h  re1 a t  fvely low concentrations o f  
chemical contaminants. Hore concentrated wastes were general ly not  discharged 
t o  t h e  300 APT. The discharge rate has varied aver the years, but i t  reached 
a maximum average of about 8,641 L/min (2,283 galjmin) during 1979. T o t a l  
discharge for 1979 was 4 . 5 E 9  L (1 .2E9 g a l ) .  Since 1987, when fuels 
f a b r i c a t i o n  ceased in t h e  300 Area, t h e  wastewater has consis ted  o f  cooling 
water w i t h  small q u a n t i t i e s  o f  nonhazardous m a i  ntenance and process waste. 
When the 300 APT were i n  use, t h e  e a s t  and west t renches  were used alternately 
for periods o f  up t o  approximately 8 months. The west trench was removed from 
service i n  November 1992; t h e  e a s t  trench remained in service w i t h  an average 
discharge of 814 t l m i n  (215  gal / m i n j .  The 300 APT w a s  admin is t ra t ive ly  
i s o l a t e d  from receiving f u r t h e r  discharges i n  December 1994 and was physically 
i s o l a t e d  in January 1995. 

The 300 APT c o n s i s t  o f  t w o  separate 457-m- (1 ,500- f t - )  long trenches 
excavated  3,7 m (12 ft) into the subsurface and separated by an earthen berm. 
The unlined t r e n c h e s  are excavated  into t h e  sandy gravels o f  t h e  Hanford 
formation, and t h e  bottoms of the t renches  a r e  about 6.1 m (20 ft) above the 
water tab1  e .  Figure 2-3 c o n t a i n s  a schemat ic  cross sec t ion  showing the  
dimensions and relationship o f  t h e  eas te rn  trench t o  the w a t e r  t a b l e  and the  
nearby Columbia R i v e r .  F i g u r e  2-3 a l s o  s h ~ w s  the  area i n  plan v i e w  w i t h  t h e  
location o f  t h e  schematic cross s e c t i o n ,  some example well locations, and 
nearby facilities. I f  t h e  cross section were continued t o  the  west t o  include 
the  western  trench, i t  would look very similar t o  t h e  eastern trench except  
f o r  t h e  enlarged northern end which i s  caused by a natural depression 
(Figure 2 - 4 ) .  In 1990, the depression was separated from the west trench by a 
berm needed t o  support  a birdscreen placed o v e r  t h e  trench.  The n o r t h  91 m 
(300 ft) o f  t h e  o r i g i n a l  trenches,  including the  depression, are now an 
impoundment area for covered, 1 ow-1 eve1 rad l o a c t  i ve and 1 ow-1 eve1 , m i  xed waste 
soi 1 s .  

A concrete weir box is located at the  south end o f  the trenches. 
Process sewer e f f l u e n t  reached the trenches through 24-inch-diameter 300 Area 
Process Sewer System p i p i n g  t h a t  i s  connected t o  the  weir box. The w e i r  box 
measures 21.3 m (70 ft) long (east-west dimension), 3 m (10 f t )  high ,  and 3 m 
(10 ft) wide. It has t w o  sluice gates t h a t ,  i n  t h e  pas t ,  allowed the trenches 
to be operated a? ternately, 

Adrni n i  strative controls  t o  prevent  d i s p o s a l  o f  dangerous wastes t o  the  
300 APT were i n s t i t u t e d  on February 1,  1985. Prior t o  t h a t  t ime ,  a v a r l e t y  o f  
chemical wastes was included w i t h  the wastewater .  However, no 1 arge quant i ty  
of any one waste w a s  included in the  process wastes. Estimated amounts o f  
chemicals discharged t o  t h e  300 APT are summarized i n  Table 2-1. From the 
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F lgure  2-3. Schemat ic  Cross Section of t h e  300 Area Process Trenches 
( m o d i f i e d  f rom Schalla e t  a l .  1988b). 
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Figure  2-4 .  Topography i n  the  V i c i n i t y  af t h e  300 Area Process Trenches. 
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Table 2-1. An Estimate o f  Chemicals Discharged to the  
300 Area Process Trenches Prior to  February 1, 1985 - .  

(modi f ied  f r o m  Schalla e t  a l .  1988a). 
I I 

lntemf t t e  

Armon i urn 
b i  fluoride 

Ant I mony 
Arsenic 
Bar 1 urn 
Cadmi urn 
D i  oxane 
Dioxinc 
Hydrocyanjc ac id  
Pyridine 
Selenium & 

compounds 
Thiourea 
M i  sc. 1 aboratory 

chemicals 

~t Dl scharges 

Benzene 

Carbon t e t r a c h l o r i d e  
Chromi urn 
C h l  o r i  nated benzenes 
Degreasi ng sol vents 
Formaldehyde 
Formic acid  
Hexachlorophene 
Kerosene 
Lead 

Methy ethyl ketone 
Mercury 

Napthal  ene 
N i c k e l  
Phenol 
S i  1 ver 
Sulfuric a c i d  
1 etrachloroethy 1 ene 

(perch1 orethyl ene) 
To1 uene 
T r i  butylphosphate 

(paraffin 
hydrocarbon 
sol vents) 

l , l , l -  
T r i  chloroethane 

(met hy 1 
chloroform) 

Trichloroethylene 
Xyl ene 

Later  D i  scharges4 

Copper 1 30 kg/mob 

Detergents 
Ethyl ent glycol 
Hydrofluoric acid 
N i t r a t e s  
N i t r i c  acid 
Sodi urn hydroxide 
Pa i nt sol vents 
Photo chemicals 
Sodium chloride 

r h e s e  discharges were re1  a t  ivel  y continuous. 
%i scharged a t  1 e a s t  through 1988. 
'Included only because of the potential for d i o x i n  t o  e x j s t  as a trace 

impuri y in chlor inated benzenes. 
'Known s p i l l s .  

Uran i urn 
Perch1 arocthyl ene 

20 kgemob 
450 1 
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beginning o f  operat jons  i n  1975 u n t i l  O c t o b ~ r  1 9 9 3 ,  a continuous, composite 
sampler was located a t  t he  headwall t o  analyze the wastewater a t  the  point o f  
discharge t o  t h e  trenches. Since 1993, the effluent has been analyzed by a 
sampler located outside t h e  un i t .  

In 1991 an ERA was undertaken a t  t h e  300 APT: Th is  action was i n i t i a t e d  
because o f  concerns about analytfcal results o f  trench sampling i n  1986 
(DOE-RL 1990, Table IS), The ERA objective was t o  reduce the potential 
m i g r a t i o n  o f  contaminants in t h e  soil a t  the bottom of trenches t o  
groundwater. The specific ERA goal was t o  reduce the measurable level of  
r a d i a t i o n  i n  the t renches t o  less than  three times t h e  upper to le rance  l i m i t  
of background. Thls was accompl i shed by removing contaminated sediments, 
using them t o  f i l l  i n  the nor th  end o f  the  trenches, and immobillzlng them. 
I n  the  process much o f  the  inorganic constituents ( inc luding heavy metals' 
were removed as we1 1 {DOE-RL 1992) .  

Approximately 5,400  m3 (7,000 yd3) o f  sediment were removed 
trench and relocated t o  t h e  north e ~ d s  o f  t h e  trenches. About F 1 of 
chemically and radicactlvely contaminated so i l  frcm the s ides  : , - 3  m 
( 4  f t)  from the  bottom of each t r e n c h  were removed. The l e r *  . . : L .  vely 
contaminated sediments (<2,000 cpm) were relocated t o  the n: - -  ..).a o f  each 
trench. The more radioactively contaminated sediments (>2 , i - .+  :.pm) wre 
consolidated i n  t h e  depression located a t  the northutest cnrner D% t h e  west 
t rench.  Contaminated s o i l s  i n  the depression were i s o l a t p d  from the e f f l u e n t  
and then covered w i t h  a p l  a s t  i c  barrier and a 1 ayer o f  c lean aggregate* 
Results o f  pre- and post-ERA sampling and a n a l y s i s  (DOE-RL 1992) indicate t h a t  
the ERA successfully reduced trench contamination at a l l  areas of the  trenches 
other t h a n  the  position where contaminated s o i l s  were stockpiled. Resul ts  o f  
groundwater sampling and analysis after the  E R A  a l s o  show a drop i n  
constituents o f  concern. As an example, uranium concentrations i n  
we1 1 399-1 -1 7A dec? i ned f 011 owing ERA (see  Sect ion 3 . 3 ) .  
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Figure 3-1. Locat  i on  Map o f  300 Area We1 1 s, 
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Table  3-1. C h a r a c t e r i s t i c s  o f  300 Area We1 1 s, (3 sheets)  

We1 1 Completed T WL B S/P Aquifer WAC 

399-1-170 12/ 19/86 100 33 110 S C Y 

399-1-17C 1/16/87 - 161 3 17 1 S TU Y 

399-1-18A 11/12/86 38 47 54 S BU Y 2 

399-1-180 1/23/87 109 43 119 S C Y 

399-1-18C 1/6/87 130 45 140 5 TU Y 

399-1-19 5/23/86 - - 33 - -- -- TU N 1 

M i  scell aneous We1 1 s 



WHC-SD-EN-AP-185, Rev. 0 

Aquifer = Which aqui Fer screened or casing perforated i n  which 
aqu i fer? 

B = Depth to bottom o f  screen or perforations i n  f e e t .  
BU = Bottom o f  unconfined aquifer. 
C = Confined aquf fer. 

Completed = Completion date .  
N1 = Carbon steel casing,  not perforated o r  screened, open 

a t  hole  bottom. 
P = Access t o  aquifer th rough perforations i n  c a s i n g .  
S = Access t o  aquifer through well screen. 

S / P  - Screen or perforations in carbon steel casing? 
T = Depth t o  t o p  o f  screen or perforations i n  f e e t .  

TU - Top o f  unconfined a q u i f e r .  
WAC = Well construction complies w i t h  WAC 173-1607 

WL - Depth t o  water i n  f e e t .  
Y / N  = Yes/No. 

Y 1  = Well has a 10-in.  carbor ,  steel  casing t h a t  was l e f t  i n  
h a l e  t o  100 ft. 

Y2 = Two screens, t e l escop ing  screen l e f t  in h o l e .  
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Figure 3-2. General i zed Geol ogi c Col umn for the 
300 Area Hear the  Process Trenches. 
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F i g u r e  3-4. Geologic Cross Section A-A'  . 
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F i g u r e  3-5. Geologic C r o s s  Section B-8'. 
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Figure 3-6. Geologic Cross  Section C-C'  . 
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3.1.2 Hanford Format l on 

Delaney et a1 . (1991) discuss  th ree  main facies associated with the 
Hanford format ion:  { I )  gravel -dominated f acl es, ( 2 )  sand-domi nated f a c i  es, 
and (3) $1 ackwater depasi ts composed ~f interbedded silts and f i ne  sands. 
The Hanford formation i n  the  v i c i n i t y  o f  the 300 Area contains t w o  o f  t h e  
three facies,  (1) f i r s t  and (2) second. Slackwater deposlts composed o f  
interbedded s i l t s  and f i n e  sands, t h e  th i rd  f a c i e s  discussed i n  Delaney e t  
a1 . (19911, are absent, a1 though s i  1 ts occasionally occur as minor por t  ions of 
t h e  o ther  two fac ies .  The main characteristics o f  t h e  two fac ies  t h a t  
comprise the  Hanford formation i n  the  300 Area are sumnarired as f o l l o w s :  

Gravel -dominated. The gravel -domf nated facf es general 1 y cons1 s t s  
o f  granule to boulder gravel  w i t h  a dominantly sandy matrix. 
These sediments d i s p l a y  mass ive  and planar t o  low-angle bedding, 
and large-scale scour cut -and- f i l l  structures (such as channels) 
and foreset bedding in outcrops. They are usually m a t r i x  poor and 
sometimes display open-framework tex ture .  Lenticular sand and 
silt beds somet ime are intercalated throughout the f a c i e s .  Gravel 
cl a s t s  a r e  predoml nantl  y b a s a l t  (50-80%) . Other cl ast types 
include Ringold  Format ion and P I  ici-Plei stocene unf t rip-ups, 
coarse-grai  ned pl u t o n i  c rocks  such as granites, and metamorphic 
clasts composed o f  q u a r t z i t e  and gneiss.  The gravel-dominated 
fac ies  was depos i ted  by r e l a t i v e l y  high-energy f loodwaters w l th ln  
main channelways associated w l t h  Pleistocene cataclysmic f lood ing .  

Sand-dominated. The sand-dominated f a c i e s  i s  characterized by 
f i n e -  to coarse-grained sand and granule gravel displaying plane 
1 ami n a t  i on and cross bedding and sornet imes channel -f i 1 1 sequences. 
These sands may contain small pebbles and rip-up clasts in 
add i t ion  to pebbl e-gravel interbeds and silty interbeds less than 
1 m ( 3 . 3  ft.) th ick .  The s i l t  content o f  these sands i s  v a r i a b l e ,  
but where it i s  low, an open framework texture i s  common. These 
sands are usual ly  composed o f  predominantly b a s a l t i c  g ra ins  and 
are often referred t o  a s  black, gray. or salt-and-pepper sands. 
The sand-dominated f a c l e s  was deposited adjacent t o  main flood 
channelways durlng t h e  wanlng stages  of cataclysmic f l o o d i n g  o r  i n  
areas o f  reduced velocity  as water spread out  i n  more open areas 
downstream o f  f low restrictions such as canyons or channelways, 

The Hanford formation i n  the vic in i ty  o f  the 300 APT I s  about 15 .2  m 
(50 ft) t h i c k  and i s  m ~ s t l y  t h e  gravel-dominated fac ies .  Locally the  gravel -  
dominated facies can be further div ided i n t o  two types, pebble t o  cobble 
gravel and boulder gravel , The pebble to cobble gravel type i s t h e  m o s t  
abundant Hanford f o rmat ion  sediment i n  the 300 Area. Except for minor 
interbedded strata cons is t ing  o f  boulder-rich deposits and a few sand-rich 
horizons (sand-dominated facies), this sediment type makes up the bulk of t h e  
Hanford format ion .  The boulder - r ich  gravel s are distinguished from the  pebble 
t o  cobble gravels on the basis o f  increased boulder content,  Boulder-rich 
gravels conta in  greater than approximately 25% boulder-sized clasts (>25.6 cm 
f>10 i n . ]  diameter). The t h i c k e s t  occurrence of boulder-rich gravels i n  t h e  
300 Area is found between boreholes 399-1-.16ABC and 399-3-9 where up t o  18 m 
(60 ft) o f  such s t r a t a  have been logged. These gravels do not extend w e s t  o f  
boreholes 399-1-17A5C, a1 though they may extend to t h e  southwest.  A second 
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Ringold Formation strata i n  t h e  300 Area are generally dlvided in to  a 
1 ower, mud-domi n a t  ed sequence and an upper, gravel 1 y sequence ( F i g u r e s  3-4 t o  
3-6) .  The 1 ower 17 rn (55 f t )  composed o f  mud I s  1 ateral ly extensive and 
consists  o f  l a c u s t r i n e  deposi ts  overlying overbank deposits. I t  I s  correlated 
to  t h e  lower mud sequence found elsewhere throughout t h e  Pasco Basln near the 
bottom of the  Ringold  Formation. The gravelly sequence overlying t h e  lower 
mud sequence i s  composed dominant1 y o f  t h e  f l  uv i  a1 gravel f a c i e s  and 4s 
roughly correlated t o  R i  :gold Format ion grave l  uni ts  (0 ,  C ,  and E) (Del aney s t  
a1 . 1991, Lindsey 1991). Two mud-dominated i n t e r v a l s  are found in the upper 
grave? sequence i n  the 300 Area. They are discontinuous, pinch out ,  and are 
n o t  found i n  the  immediate vicinity of the  300 APT. However, they do occur t o  
the  nest and south and consist dominantly o f  p a l e a s o l s  typical o f  overbank 
deposits. 

There i s  evidence o f  eros ion  and channelization o f  t h e  t o p  of the 
Ringold Formation throughout t h e  300 Area  (Lindberg and Bond 1979, Schalla e t  
a1 . 1988b, and Swanson e t  a1 . 1992). These channel s cause the upper Ringold  
Format I a n  sur face (and o v e r l y i n g  Hanford gravel  s) t o  be lower by approximately 
3 to 9 m (10 t o  30 f t )  i n  the channels. One o f  these channels may occur jn 
t h e  vicinity of wells 399-1-17ABC and 399-1-16ABC as inferred by Lfndberg and 
Bond (1979) . However, we1 1 spacing in t h e  300 Area i s t o o  1 arge to resolve 
structural details o f  these channels (such as s i z e  and orientation) on t h e  
HanfordbRi ngol d Formation contact. 

3.1.4 Saddle Mountains Basalt  

Underlying the 52 m (or 170 f t )  o f  Hanford and Ringold formation 
sediments i s  t h e  Saddle  Mounta ins  Basalt, The uppermost b a s a l t  member o f  t h i s  
f o r m a t i o n  in t h e  vicinity o f  t h e  300 A r e a  i s  t h e  approximately 24 m (80 ft)  
t h i c k  I c e  Harbor Member, which c o n t a i n s  three f l o w s  that erupted from vents 
near Ice Harbor Dam east  o f  Pasco, Washington (Helz 1978, Swanson e t  a1 . 1979, 
DOE 1988). These b a s a l t  f l o w s  a r e  t y p i c a l  i n  t h a t  they have rubbly or 
scoriaciaus flow tops and bottoms and relatively dense interiors, Locally, 
these f l o w s  have an abundant amount o f  pal agoni t e  indicating they were in 
contact w i t h  wet conditions as they were emplaced. Underlying t h e  lowest Ice 
Harbor Member flow i s  t h e  Levey interbed, which is one o f  the intercalated 
members o f  the El 1 ensburg Formati on. The Levey interbed locally i s  about 5 m 
(or 17. ft) t h i c k  and, I i ke o the r  E l  lensburg Forrnati~n interbeds, consists o f  a 
mix o f  volcaniclastic and s i l  i s i c las t  i c  sediments usually as sands, gravelly 
sands, or sandy s i l t s .  U n d e r l y i n g  t h e  tevey interbed i s  t h e  Elephant Mountain 
Member ( two basa l t  f l o w s )  and below t h a t  t h e  Ratt lesnake Ridge interbed o f  t h e  
E l  1 ensburg Formation. 

1 N o t e :  The le t ters  A ,  B ,  and C are a lso  used t o  ident i fy  muddy units an 
t h e  geologic cross sections (Figures 3-4, 3-5, and 3-6) .  T h i s  i s  a unique 
usage. The l e t t e r s  A, B ,  and C after Delaney e t  a l .  (1991) and Lindsey (1991) 
are i n  more widespread use and re fe r  to  grave l ly  u n i t s  i n  t h e  Ringold 
Format ion th roughout  the Hanford S i t e .  
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3.2 GROUNDWATER HYDROLOGY 

Th is  section discusses t h e  different a q u i f e r s  w i t h i n  t h e  suprabasal t  
aqui fer  system (Delaney e t  a l .  1991). Aquifers below the suprabasalt  aquifer 
system, a1 though mentioned, a re  not re1 evant to  this groundwater monitoring 
plan and are not discussed  i n  d e t a i l .  

3.2.1 Aquifers 

Aquifers within t h e  suprabasalt aqu i fe r  system are those t h a t  are above 
t h e  uppermost, regionally extensive, confinfng layer (Figure 3-7). I n  the  
300 Area the uppermost, reg iona l ly  extens ive ,  confining layer (aqultard, 
aquiclude) i s  t h e  1 ower mud u n i t  o f  t h e  Ringold Format ion. Other mud units 
(designated A. 8, C on the geologic cross sections [see  Figurer 3-4 tgrough 
3-61] e x i s t  within t h e  Ringold Format ion ,  bu t  they are discontinuous. 

I n  the  300 Area the muds that exist above the lower  mud u n i t  p inch  o u t  
and are  no t  present  below t h e  300 APT.  Therefore ,  t h e  unconf ined aqui fer  
extends from t h e  water t a b l e  ( a t  about 10 .1  m [33 ft] below ground surface) to 
the t o p  of the Rlngold Formation lower mud u n i t .  Elsewhere i n  t h e  300 Area 
where one or more o f  the upper muds are present, t h e  aquifer(s) between the 
p a r t i a l l y  conf in ing mud u n i t s  i s  ( a r e }  p a r t i a l l y  confined.  I n  the Immediate 
vicinity o f  t h e  300 APT t h e  unconfined a q u i f e r  i s  composed o f  the lowermost 
5 m (17 ft) of  Hanford f o r m a t i o n  and approximately 20 m ( 65  f t )  o f  Ringold  
Formation. The Hanford formation there 1 s  composed primarily o f  t h e  gravel- 
dominated f a c i e s ,  and the Ringold Formation above t h e  l o w e r  mud unit i s  
dominantly the f luv ia l -g rave l  f a c i e s .  

Aqui fers  below t h e  R i n g o l d  Formation lower  mud u n i t  are completely 
confined.  These con f i ned aqu i fers i ncl ude any coarse-grai ned R i  ngol d 
Formation sediments below t h e  lower mud uni t ,  h igh  permeabil ity zones wi th in  
basalt f lows such as rubbly or scoriacious flow tops and bottoms, and 
i n te rbeds  o f  the Ellensburg Formatjon i f  t h e  permeability Ss h igh .  These 
conf ined  aqu i fe rs  are i n t e r c a l a t e d  w i t h -  and conf ined  by- dense interiors o f  
t h e  basa l  t f l o w s  . 

3.2.2 Aquifer Properties 

The most recent aquifer t e s t s  and laboratory tests o f  borehole samples 
are reported i n  Swanson et a1 , 1992. The follnwing a r e  pertinent conclusions 
o f  the t e s t i n g  repor ted i n  t h a t  reporr. 

T h e  best estimate for unconfined aqu i fe r  properties came from 
multiple-well analys is  of constnnt discharge tests. Test results 
for the uppermost po r t i on  of the unconfined aqu i fe r  a t  well 

' ~ o t e :  The letters A ,  8, and C are a l s o  used t o  identify gravel  units in 
the Ringold Formation. The use of t h e  letters for muddy units i s  unique t o  
the 300 Area. The le t ters  A ,  0,  and C a f t e r  Delaney e t  a1 . (1991) and Lindsey 
(1991) are i n  more widespread use throughout the Hanford Site f o r  the gravelly 
uni ts .  
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Figure 3-7.  General i zed Hydrogeol ogy Compart son o f  Geol ogl c and 
Hydrologic U n i t s  i n  t h e  300 Area. 
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cl usters 699-S22-E9ABCD and 699--527-E9ABCD 
(Figure 3-1) were 36 and 49 mid (120 and 161 f t / d )  f o r  
horizontal hydraul i c conduct i v i  l;y, 2.1 and 5.5 m/d ( 7  
and 18 f t / d )  for vertical hydrattl i c  conductivity, 0.37 
and 0 .02  for  spec i f ic  yief d ,  and 0 . 0 1 3  and 0.005 f o r  
storatlvf ty .  

Water 1 eve1 s measured at t h e  two s i t e s  (cluster we1 1 s i n  1 ower 
R l  ngold Format ion  c o n f i n e d  aqui f'er, 1 ower unconf i ned aqui fer ,  and 
upper unconfined aqu i fe r )  show an upward hydraul i c  gradient, 
demonstrating t h a t  t h e  t h i s  area i s  probably a discharge area for 
the semi c o n f  i ned and conf  i ned aqui fers be1 ow the  unconfined 
aqulfer. {The unconfined aqui fer ,  in turn, discharges to the 
Columbia River. ) 

Barometr ic  efflclencies estimated for wells screened a t  the bot tom 
o f  the unconfined aqui fer  (0 wells) are 10% and 18% for the t w o  
cluster s i t e s .  For the uppermost confined aquifer ( C  well s) the 
e f f i c i e n c i e s  are  28% and 22% for .  the two cluster s i t e s .  These 
r e s u l t s  indlcate that  t h e  bottorr~ o f  the unconfined aqui fe r ,  and, 
o f  course, t h e  uppermost confined aquifer  In the  Ringold 
Formation, are  a t  l east  p a r t i a l l y  confined i n  the v i c i n i t y  o f  t h e  
699-$22-€9 and 699-527-€9 well cluster s i t e s .  (Because the t w o  
upper mud units i n  t h e  Ringold  Format ion are missing in the  
vicinity o f  t h e  300 APT, t h e  bottom of t h e  unconfined aquifer in 
t h e  v i c i n i t y  o f  t h e  300 APT may not  show the same results.)  

The s p e c i f i c  y i e l d  r e s u l t  o f  0.02 may i n d i c a t e  a semiconfining 
condition. 

Laboratory  test r e s u l t s  on spl  i t - t u b e  samples yielded vertical 
hydraulic conductivities t h a t  were at l e a s t  one order o f  magnitude 
lower t h a n  t h e  best  es t imated  horizontal v a l u e s .  

The well clusters used f o r  t h e  a q u i f e r  testing reported i n  Swanson e t  
a1 . (1992) are effectively screened enti rely in t h e  Ringold Formati on because 
the  water table  i s  either a t  or lower than t h e  Ringold/Hanford formation 
c o n t a c t  a t  those we71 s i t e s .  However, the  w a t e r  t a b l e  near the 300 APT is 
w i t h i n  the  Hanford formation, possib ly  because o f  channeling i n  the top of the 
R i  ngold Format t an. 

Tab1 e 3-2 shows previous1 y collected hydraul l c  conducti v i  t y  data  derived 
from well pumping t e s t s  (Schalla e t  a l .  1988b, Appendix D ) .  These da ta  are 
from wells t h a t  are closer t o  t h e  300 4PT t h a n  t h e  wells repor ted  i n  Swanson 
e t  a1 . (1992) .  As expected ,  hydraulic conductivities a t  the top o f  the  
unconfined aqu i f e r  i n  wells n e a r  t h e  300 APT are h igher .  I t  i s  suspected t h a t  
these h i g h e r  hydraul i c  conductivities i n  t h e  wells c loser  t o  the 300 APT are 
the  result o f  a greater contribution o f  groundwater  from the Hanford f o r m a t i o n  
whlch generally has a higher hydraul i c conductivity t h a n  the R i  ngold 
Format ion.  
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Table 3-2. Hydraulic Conductivities Estimated from Aquifer Tests Sn Wells 
Near the  300 Area Process Trenches (from Schalla e t  a l .  1988b). 

I - -- 

&u flvdraul i c  C o n d u c t i v i  t v  Auui fer 
mid IftlU 

A-We1 1 s 

399- 1-13 3353 (10,998) Top of unconfinedt 

399- 1-18A 15240 (49,987) Top o f  unconfinedt 

399-1- 16A 152 (499) Top o f  unconfined* 

0-We1 1 s 

399-1-16B Tes t  #1 10.61 

399-1-160 Tes t  # 2  0.91 

(12.0) Bottom o f  Unconfined 

(2.00) Bottom of Unconfined 

(2.98) Bottom o f  Unconfined 

-Me1 1 s 

(6.00 

(8.921 Un~ermost Confined 

* T Q ~  of the  unconfined aqui fer  a t  this well i s  within the lower 
portion o f  the  Hanford  formation. 
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3.2.3 Groundwater Flow 

Groundwater f l o w  direction i n  the  unconfined a q u i f e r  near the 300 APT i s  
predominantly t o  the  east  or  s o u t h e a s t  w i t h  sl ight changes caused by 
f luc tua t ions  i n  Columbia River stage,  T h i s  deternt lnat ion i s  made from depth- 
to-water measurement s taken monthly f rom 33 we1 1 s I n  the 300 Area. F igure  3-8 
shows the  e l e v a t i o n  o f  the water table from September 20 t o  21, 1994, during 
the low stage period o f  the Columbia R i v e r .  Flow directlon was t o  the 
southeast i n  the immediate v i c i n i t y  of  the 300 APT. Figure 3-9 shows the  
elevation o f  the water  t a b l e  June 22 t o  23, 1994, when the river stage was 
very near the high for the year. Sometimes a localized flow reversal occurs 
when the r i ve r  stage i s  higher than t h e  water level i n  the  unconfined aquifer. 
The area Involved i n  these f l o w  reversals depends on the  e l e v a t i o n  o f  the high 
r i v e r  s tage  and i t s  duration. On June 22 and 23, 1994, the reversal was only 
experienced along the  shore o f  the river and i n l a n d  i n  the area o f  
wells 399-3-12. In t h e  area o f  t h e  300 APT t h e  f l o w  d i r e c t i o n  i n  the 
unconf lned  aquifer remained main1 y toward t h e  southeast ,  but  t h e  southern 
po r t i on  o f  t h e  300 APT had a more south to southwester ly  f lou .  However, i f  
t h e  r i s e  i n  r i v e r  s tage  i s  more than  1 m ( 3 . 3  ft) f o r  a s u f f i c i e n t  duration (a  
week or more) the groundwater f l o w  di rec t ion  throughout  most o f  the area of 
t h e  300 APT can be t o  t h e  south o r  southwest (Schalla e t  a l .  1988b, 
Figure 3-12).  

Previous est imates  of  f l o w  d i r e c t i o n  in the  unconfined aquifer  near t h e  
300 APT have been based main1 y on water t a b l e  maps. Water t a b l e  maps a f  the 
area o f  t h e  300 APT generally show a groundwater mound or southeast-trending 
lobe due t o  the discharge o f  water from t h e  trenches. T h i s  mound or l o b e  may 
have a s f g n l f i c a n t  e f f e c t  on the direction o f  groundwater flow In the area,  
However, as o f  January 1995, a1 1 discharges o f  water t o  the  300 APT have 
ceased. I f  the mound or  lobe  due t o  water discharge d i d  indeed a f f e c t  
groundwater flow direction w h i l e  the 300 APT was i n  operat ion,  then shutting 
o f f  the  water wil l  have an undetermined e f f e c t  t h a t  w i l l  be evident i n  future 
water  t a b l e  maps. 

There i s  an upward grad ien t  between the  uppermost c o n f i n e d  aqu i fe r  and 
the unconfined a q u i f e r .  A t  wells  399-1-17A and 399-1-17C the head difference 
i s  about 11 m ( 35  ft).  T h i s  supports t h e  conclusion of  Swanson e t  a1 . (1992) 
t h a t  the 300 Area i s  w i t h i n  a discharge area f a r  the uppermost confined 
aquifer, and t h a t ,  i f  communication is established between the confined 
aquifer  and overlylng unconfined aqui fer ,  t h e  f low direction i s  upward. 

The f l o w  rate i n  t h e  tap  of t h e  unconfi  mad aquifer has been reported as 
about 10.7 m/d (35 ft/d) n e a r  the 300 APT based on a perchloroethylene s p i l l  
(Cl i n e  e t  a1 . 1985). The ra te  o f  f l o w  can a1 so be estimated roughly by using 
the Oarcy e q u a t i o n .  

K:: v = -- 

where: n , 

v = average l inear groundwater velocity 
K = hydraulic conductivity 
I = hydraulic gradient 

n, - effective porosity, 
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Figure 3-8. 300 Area Water Table Map, September 20-21, 1994. 
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Figure 3-9. 300 Area Water T a b l e  Map, June 22-23, 1994. 
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Schall a et  a1 . ( 1988b) reported va lues  of hydraul i c conduct l v i  ty  for t h e  
unconfined aqu i fe r  in t h e  vicinity o f  t h e  300 APT from 150 t o  15,000 mid (500 
t o  50,000 f t l d )  (Table 3-21, Swanson e t  a1 . (1992) reported hydraul i c  
conductivities for the Ringold Fo rma t i on  a s  36 and 49 m/d (120 and 161 m/d) 
f o r  two well s i t e s  southwest o f  the  300 APT. The hydraul ic gradient near t h e  
300 APT was 0.0003 for t h e  w a t e r  t a b l e  depicted in Figure 3-9 
(June 22-23, 1994) and 0.0004 f o r  the water  table depicted i n  Figure 3-8 
(September 20-21, 1994). E s t i m a t e s  o f  e f f e c t i v e  p o r o s i t y  f o r  t h e  unconfined 
a q u i f e r  range f r o m  0.10 and 0.30. Using the  above-stated values for input  
parameters to t h e  Darcy equation, t h e  range of average l i n e a r  groundwater 
velocity is 0.036 m/d (0.11 f t /d )  t o  61.0 rn/d (200 f t / d ) .  The large range In 
f low velocl ty  values i s  a result o f  t h e  large range i n  values o f  hydraulic 
conductivity reported for t h e  aqulfer. If I t  I s  assumed t h a t  the Hanford 
formation i s  a major cont r ibu tor  t o  the hydraulic  conductivity parameter i n  
the v ic in i ty  of  the 300 APT (because o f  t h e  presence o f  channels t h a t  cause 
the  w a t e r  table to be w i t h i n  t he  flanford formation), then the average f l o w  
v e l o c i t y  may be closer t o  t h e  upper p o r t i o n  o f  t h e  range, which i s  supported 
by the estimate o f  Cline et a l .  (1985). 

The est imates  o f  groundwater f l o w  rate a r e  based on a q u i f e r  condit ions 
In the v i c i n i t y  o f  the 300 A P T  when at least BOO L l m i n  (215 gal/min) are 
discharged to t h e  trenches. However, flaw rates i n  t h e  future may be much 
lower than t h o s e  calcul ated ,  since wastewater discharges t o  the trenches have 
ceased. Af ter  discharges cease,  the  e n t i r e  vol ume o f  groundwater a v a i l a b l e  i n  
the unconfined aquifer near t h e  trenches must  come through t h e  less permeable 
Ringold Formation sediments upgradient (northwest)  o f  the  trenches. Without 
the mounding e f f e c t  due t o  300 APT d i s c h a r g e ,  t h e  water  table grad ien t  may 
decrease enough t o  s i g n i f i c a n t l y  lower t h e  f l o w  r a t e  (DOE-RL 1 9 9 5 ~ ) .  Water 
table maps constructed i n  t h e  f u tu re ,  after the local unconfined a q u i f e r  has 
a d j u s t e d  t o  t h e  lack of 300 APT discharges, w i l l  be he1 pfu l  i n  determining any 
significant change i n  gradient. 

3 . 3  GROUNDWATER CONTAM INATIQN H 1 STORY 

3.3.1 Geohydrol ogy and Ground-Water Qua1 i t y  Beneath the 300 Area, 
Hanford Site, Wash1 ngton (L i  ndberg and Bond 1979) 

The earliest major  study o f  groundwater c o n t a m i n a t i o n  i n  t h e  300 Area is 
reported in Lindberg and Bond (1979). In t h a t  study, groundwater samples were 
collected monthly for one year ( d u r i n g  calendar year 1977) from 29 wells i n  
the  300 Area (see FSgure 3 -10 ) .  The samples were analyzed for t h e  following 
c o n s t i t u e n t s .  
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Radioactlve Constituents 

Gross alpha 
Gross beta  
Gamma scan 
U r a n i  urn 
T r i  t i urn 

Nonradioactive Constituents 

Bicarbonate 
Carbonate 
Cal c i  urr, 
Magnesi urn 
Sodi urn 
Chl oride 
Sul  f a t e  
N i t r a t e  
Chromi urn 
Copper 
Potass ium 
F 'I uor i  de 
pH 
Specific conductivity 

The 29 wel ls  i n  t h e  sampl  lng network a t  t h a t  time were a l l  constructed 
o f  per fora ted  carbon steel casing wi th  dedicated submersible electric pumps. 
Th is  well type does n o t  meet current regulatory standards (WAC 173-160). 

R e s u l t s  showed t h a t  cal cium, magnesi urn, sodium, b icarbonate  and s u l f a t e  
were lower  i n  concentrat  i o n  near the 300 APT than i n  background wells 
( d i l u t i o n ) .  Consti tuents t h a t  were found t o  be i n  higher concentrations near 
and downgradient o f  the 300 APT were gross  a lpha ,  uranjum, c h l o r i d e ,  and 
n i t r a t e .  Presumably, discharges t o  the trenches were responsible f o r  t h e  
c o n s t i t u e n t s  w i t h  higher concentrat ions .  

3.3.2 Perch1 oroethylene P l  ume (Cl ine e t  a1 . 1985) 

Following two accidental releases o f  perchloroethylene (PCE) t o  t h e  
300 APT (454  L [I20 g a l ]  on November 4 ,  1982, and 76 L [20 gal J an July 6, 
1984) , several we1 1 s were close? y monitored t o  track the  p l  ume. The fol  l owing 
wells showed elevated levels  o f  W E :  399-1-5, -1 -2 ,  -1-3,  -2-1, -2-2 ,  -3 -1 ,  
-4-7,  and -4-10. Peak concentration o f  PCE (1,840 ppb) was found i n  
well 399-1-5 about 5 days a f t e r  the f i r s t  release. Movement o f  the  peak 
concentration was estimated a t  10 .7  m/d (35 f t / d )  ( C l i n e  e t  a l .  1985). 

3.3.3 Early Resource Conservatf on and Recovery Act o f  1976 Monitoring 
(Schal 1 a e t  a1 , 1988a and 1988b) 

By 1985, a RCRh inter im-status groundwater m o n i t o r i n g  program f o r  the  
300 APT was in e f f e c t .  The effort was based on the  groundwater monitoring 
requirements i n  40 CFR 265.90 (£PA 19841, WAC 173-303-400 (Ecology 1986), and 
p a s t  groundwater monitoring conducted i n  the 300 Area. The we1 1 network, 
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Figure 3-10. L o c a t i o n  Map for Wells Used in t h e  Study by 
Lindberg and Bond 1979. 

6-1 Well Locatkn HOW404S.4 

699-S29-El2 Well 1-tlon Ovtside 300 Area 
Fen- 

3-  23 
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which was sampled monthly, consisted o f  the  f o l l o w i n g  16 wells. Fourteen 
monitored t h e  upper p o r t i o n  o f  the unconf ined  aqui fer  and two (399-1-8 and 
-4-1) monitored the base of the unconfined aqui fer .  The wells are shown on 
Figure 3-1) :  

S i x  o f  the we71 s have stainless-steel screens, and t h e  other 10 have 
perforated casings ( T a b l e  3-1) .  

Based on i n s t r u c t i o n s  g i v e n  In  Test Hethods for Evaluating Solid Waste 
(EPA 1986) and in format ion  provided by the f a c i l i t y  manager concerning the 
composi t ion  of the  wastes ,  the cons t i  tuents 1 isted i n  Tabl e 3-3 were  anal yred 
I n  t h e  groundwater samples collected f r o m  the 16 wells. The U.S Environmental 
Protection Agency (EPA) gufdance suggested t h a t  analyses should be conducted 
for t h e  Primary Dr ink ing  Water Standards (DWS) and for s p e c i f i c  dangerous 
waste constituents known t o  have been discharged t o  t h e  u n i t .  A d d i t i o n a l  
parameters, such as t h e  contarntnat ion Indicator parameters t h a t  are required 
for a detection-level program {but  not necessary for an alternate or 
assessment-1 eve1 program),  were added t o  prov ide  consistency w i t h  o ther  
interim-status programs. In addltjon, samples f r o m  t w o  w e l l s  sampled 
q u a r t e r l y  were a l s o  being analyzed for some addi t l o n a l  parameters, incl  uding 
the dangerous waste  c o n s t i t u e n t s  i n  WAC 173-303-9905 (Ecology 1986). These 
a d d i t i o n a l  analyses ( T a b l e  3-4)  prov ided information needed f o r  the  p e r m t t t l n g  
p r o c e s s  and t o  fu r ther  ensure  t h a t  potential contaminants a r e  n o t  being 
overlooked. The t w o  w e l l s  chosen for the extra ana lyses  i n c l u d e d  one 
upgradient well (699-S19-E13) and one downgradi e n t  (399-1-3). 

The dangerous waste c o n s t i t u e n t s  11 st i n  WAC 173-303-9905 i s  very 
slmtlar t o  t h e  Appendix I X  l i s t  o f  40 CFR 264, Subpar t  F.  However, there are 
some d i f f e r e n c e s ,  Those c o n s t i t u e n t s  i n  Appendix I X  t h a t  are  no t  i n  
WAC 173-303-9905 are  1  i s t e d  i n  Table 3-6. All ~f t h e  c o n s t i t u e n t s  l i s t e d  i n  
Tab le  3-6 were analyzed later i n  all 11 o f  the  wells o f  the c u r r e n t  300 APT 
program, 

R e s u l t s  o f  t h e  early a n a l y s e s  under the i n t e r i m - s t a t u s  program are 
documented i n  Schall a e t  a1 . (1988a, Tables 6 and 7) and Schalla e t  a1 , 
(1988b). Schall a e t  a1 . (1988a), Tabl e 6, (Surrmary o f  C o n s t i t u e n t s  Sampled 
t o  Date )  shows that  t h e  he rb ic ides  and p e s t i c i d e s  on t h e  I n t e r i m  P r i m a r y  DWS 
l i s t  were never r e p o r t e d  above detect ion 1 i m i t s  nor were the phenols i n  the 
l i s t  of water qua1 l t y  parameters.  Very few o f  the constituents i n  the s i t e -  
s p e c i f i c  1  i s t  and a l m o s t  none o f  the  add i t iona l  , c o n s t i t u e n t s  sampled as p a r t  
of  t h e  WAC 173-303-9905 l i s t  were detected. Several other const i tuents  have 
only been repor ted  above detect ion l i m i t s  sporadically. Among those 
constituents t h a t  are  regularly reported a s  being above the detect ion 1 i m i t  
a re  gross a1 pha, gross beta,  barium, nitrate, sodium, iron, su l fa te ,  c h l o r i d e ,  
copper, amon ium, vanadium, potassium, chl o r n f o r m ,  and methylchloride. 

Schalla e t  a l ,  (1988a), Table 7, (Analytical D a t a ,  June 1988-May 19861, 
compi les t h e  results for t h o s e  constituents that had at l eas t  one value 
reported above de tec t ion  l i m l t s .  Gross a lpha  and beta both exceeded the i r  
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Table 3-3. Standard L i s t  o f  Analyses for the 300 Area Network 
(from Schall a e t  a1 , 1988a). (3  sheets) 

i 

Const 1 tuent 

Bari urn 
C admi urn 
Chrorni urn 
S i l v e r  
Sodi urn 
N 4 ckel 
Copper 
A1 umi num 
Manganese 
Iron 
Calcium 
Zinc 

Arsenic 

Mercury 

Sel en i urn 

Lead - 
Hi t r a t e  
Sul f a t e  
Fluoride 
Chloride 

Coll ect 1 on' y d  
Preservation 

P, HNO, t o  pH (2 

Cyanide I P, NaOH t o  pH>12 I SW-846, 19010 
I I 

Sul f ide  P, zinc SW-846, f 9030 
acetate  + NaOH t o  1 oH>9 

Detect I on L i m i t ,  
ppbd 

Rad i urn P, HNO, t o  pH<2 EPA Method 1903.0 
1 

Gross alpha 

Gross beta  

Natural uranl urno 

Stront i urn-90' 

Gamma scang 

T o t a l  organic 
ha1 oaen 

T o t a l  organ1 c 
carbon 

P ,  HNO, t o  pH<2 

- 
P ,  H N 4  t o  pHt2  - 

P ,  H N 4  t o  pH<2 

P ,  H A 4  t o  pHt2 

G ,  Ho headspace 

€PA Method 
68014-75-001 - 
€PA Method 
68014-75-001 - 
20-U-03~ - 
2 0 - ~ r - 0 2 ~  - 

4 pCi/L 

8 pCi /L 

4 pCi /L 

5 pCi /L 

3 0 4  & 40-07~ - 
SU-846, Y9020 

20 pCi /L (Cs) 

100 
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Tab le  3-3. Standard L i s t  o f  Analyses for the 300 P 
( f r o m  Sehat 1 a e t  a1 , 1988a), (3 sheets)  

1 I 

Cons t i tuen t  

Hydrazl ne 

Endri n 
Methoxychlor 
Toxaphene 
L i  ndane 

( 4  isomers) 

2,4-D 
2,4,5-TP silvex 

l,l,l- 
trichloroethane 

Perch1 oroethyl ene 
Chloroform 
Methylene 
chloride 

1,1 ,2-  
t r i c h l  oroethane 

1 ,1 ,2-  
t r i c h l  oroethylene 

Methyl ethyl  
ketone 

Ammonium i o n  

G ,  None 

G ,  Mone 

Col l e c t  i onn a t d  
Preservation 

6,  H2S0, t o  pHt2 S t d .  Methods 
rY417 A-E 

G, None 

Methodc 

G ,  No headspace 

Temoerat ure 1 F i e l d  measurement I 

Col i f o r m  bacteria 

.ea Network 

P, Hone S t d .  Methods 
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Table 3-3. Standard L i s t  o f  Analyses for the 300 Area Network 
( from Schall a et a1 , 1980a) . ( 3  sheets) 

Detection L i m i t ,  
ppbd 

1 who 

0.01 pH u n l t  

Constituent 

Speclflc 
conductance 

, pH 
'P p l a s t i c ,  G - glass. 
b ~ l l  samples cooled t o  4°C upon collection, 
'Constituents grouped toge ther  within brackets are analyzed by the  

same m thod. 
G e t e c t i a n  1 hit  unl t r  except  where ind ica ted .  
*In-house analytical method (PNL) . 
'IC i o n  chromatography. 
:Analyzed q u a r t e r l y  on selected wells .  
i 
From US Test ing  Company Procedure Manual , UST-RD-PM-9-80 
Analyzed on quarterly b a s i s  on ly ,  

~ M P N  = most probable number. 
k~~~ - direct aqueous i n j e c t i o n .  

Coll e c t  i on4 yd 
Preservation 

Field measurement 

Field measurement 

Met hodc 
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Table 3-4. Additional Analytical Parameters 
(modified from Schal la  e t  a1. 1988a). (3 sheet 

ADAC, f34.015 

DDD 
DOE 
DDT 
Heptachl or 
Heptachl o r  epoxlde 
Dieldrin 
Aldr in  
Chlordane 
Endosul fan E 
Endosul fan  I I 
Chlorobenzil ate  

2,4,5-T 

Perch1 orate 
Phosphate 

Carbophenothi ~n 
Tetraet hylpyrophosphate 
D i  sol fo ton  
Dimethoate 
Methyl parathion 
Parathion 

Citrus red #2 

Detect 1 on 
L imi t ,  ppbd 

Me thodc 

SW-846, #6010 

SW-846, X7840 

SW-846, #a330 
(modified) 

Constituent 

Beryl 1 i urn 
Osmi urn 
Strontium 
Anti mony 
Vanadi urn 
Potassium 

T h a l l  lum 

Thiourea 
1-acetyl-2-thl ourea 
1-(o-chlorophenyl) 

G, None 

G, None 

P, None 
- 

G, None 

G, None - 

th iourea 
Diethyl  s t i l  b e s t e r o l  
Ethylenethiourea 
I-naphthyl-2-thiourea 
N-phenyl t h i  ourea 

Coll ect i anm agd 
Preservation 

P, H N 4  to pH<2 

P ,  HHOT t o  pH<2 

G, None 
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Table 3-4. Addl t i o n a l  Analytical Parameters 
- (modified from 1 Schalla e t  a l .  1908a). 1 ( 3  sheets )  

Constituent I Collectionn a;d I Methodc 
Preservation 

Para1 dehyde 
Cyanogen bromide 
cyanogen chl o r i d e  
acryl ami de 
Ally1 alcohol 
Chloral 
Chl groacetal dehyde 
3-chloropropioni tri l e  
Cyanogen 
Di ch l  oropropanol 
Ethyl  carbarnate 
Ethyl cyanide 
Ethylene oxide 
Fl uoroacet i c a c i d  
Glycidyl a1 dehyde 
lsobutyl a1  cahal 
Methyl hydrazine 
n-propyl ami ne 
2-propyn-1-01 
I ,  1-dlmethyl hydrazine 
1,t-dimethyl hydrazine 
Acetronitrile 

G ,  None 

Tetrachl  oromethane SW-846, #a240 
Xylene-o,p 

Formal dehyde 
Addi t iona l  volatile5 

Detec t ion  
L i m i t ,  ppbd 
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Tab1 e 3-4. Addit ional  Ana ly t i ca l  Parameters 
(modified from Schalla e t  a l .  1988a). (3 sheets) 

Consti tuent 

Hexachl oraphene 
Naphtha1 ene 
Phenal 
Kerosene 
Hexachl orobenzene 
Pentachl orobenzene 
1,2-dl chl orobenzene 
1,3-dl chl arobenzene 
1,4-dichlorobenrene 
1,2,3-trichlorobenzene 
1,3,5-trichl orobenzene 
1,2,3,4-tetrachlarobenzene 
1 , Z ,  3,s-tetrachl orobenzene 
1,2,4,5-tetrachl orobenzene 
Addi t 1 onal semi -vo1 a t  i 1 e s  

Ethylene glycol 

'P p l a s t i c ,  G = g l a s s .  
b ~ l l  samples cooled t o  4 ° C  upon co l lec t ion ,  
'Constituents grouped together w i t h i n  brackets are anlyzed by t h e  same 

method 
be tec t ton  1 i m i  t unl ts except where 4 ndicated. 
'In-house anal y t  i ca7 met hod (PNL) . 
'IC = ion chromatography. 
:OAI = dlrect aqueous injection. 
GC/FID = gas chromatography/ f l  ame i r l n i z a t  i o n  detector .  

Methode 

SW-846, #8270 

GC/FID"*~ 

Col 1 e c t  ion' a td  
Preservat ion 

G ,  None 

-- 
G, None 

Detect ion 
L i m i t ,  ppbd 

10 
10 
10 
10 PPm 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 ppm 
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screening 1 i m i t  f o r  I n t e r i m  Primary DUS. Gross alpha and uranium are closely 
correlated ( S c h a l l a  e t  al. 1988b). However, subtraction o f  uranium f r o m  gross 
alpha would probably bring gross a l p h a  t o  below the "adjusted " gross alpha 
1 i m i  t (15 pCi/L)  . Chromi urn, mercury, seleni urn, and f l  uoride were reported a s  
being above Interim Primary DWS a t  l east  once. 

3.3.4 Recent Resource Conservation and Recovery Act of 1976 
Groundwater Monitoring 

In 1986 and 1987, 18 new wells (Figure 3-11) were installed t o  enhance 
the understanding o f  hydrogeology a t  the 300 APT and t o  help character ize the  
direction and ex ten t  o f  contamination in Hanf ord  and R i  ngol d Formation 
sediments. The new wells, which were deslgned t o  meet WAC 173-160 standards, 
included three well clusters (399-1-16ABC, 399-1-17ABC, and 399-1-18ABC) and 
e i g h t  single we1 1 s. Each we1 1 cluster inc luded one well i n  the upper p o r t i o n  
o f  the unconfined aquifer ( " A "  well), one well a t  the bot tom of t h e  unconfined 
aquifer ( "6"  well), and one well in t h e  uppermost confined aquifer  below t h e  
RIngold Formation lower mud u n i t  ( 'C"  w e l l ) , ,  Total number o f  wells in the 
network temporarily rose t o  34 (16 original plus  18 new wells). The samples 
from the network o f  3 4  monitoring wells were analyzed for a 7 1 s t  of 
constituents, which included t h e  1 i s t  o f  dangerous waste constituents in 
WAC 173-303-9905 (PNL 1988). L a t e r  some wells were dropped because they d i d  
no t  meet WAC 173-160 standards. However, other wells (e .g . ,  399-2-1 and 
399-3-10) were added even though they d i d  nat meet WAC 173-160 standards. 
They were added because they were i n  good positions to intercept  contaminants 
f low ing  southeast from the 300 APT t h a t  had passed wells closer to t h e  
trenches. Wells added that did not conform to WAC 173-160 standards provided 
data f o r  Informat 1 on and supplementary purposes on1 y. Important RCRA u n i t  
decisions could not be made based on d a t a  f r o m  wells t h a t  d i d  not meet the 
WAC 173-160 standards. 

Since 1989, w e l l s  were p e r i o d i c a l l y  dropped from the network and t h e  
sampling schedule was changed f rom monthly to quarterly and eventually to 
semi annual 1 y .  These changes were made because d a t a  qual l t y  o b j e c t i v e s  (DQO) 
i n  the groundwater moni taring p l a n  ( S c h a l l  a e t  a l  . 1988a) regardjng 
hydrogeology and contamination were s a t i s f i e d ,  the ERA in 1991 significantly 
reduced contamination i n  t h e  trenches, and fewer we1 1 s sampled less frequently 
would s t 1  1 I provide adequate groundwater moni tor1 ng. Currently the  we1 1 
network has been reduced t o  1 I we1 1 s sarnpl ed semi annually (Figure 3-12). 
Table 3-5 l i s t s  t h e  11 wells, the  aquifers screened, sampling frequency, 
frequency o f  water 7 eve1 measurements , and compl i ance w i t h  WAC 173-1 60 
standards. Table 3-7 1 i st s the contaminant cons t i tuen ts  analyzed i n  the  
current monitoring well network and t h e  frequency of  the sampling. One well 
(399-1--17A) i s  still sampled quarterly i n  order t o  comply w i t h  regulatory 
requirements for quarterly sampl i ng f o r  s l  tes under groundwater qual i ty 
assessment programs and to p r o v i d e  a r a p i d  d e t e c t i o n  or early warning f o r  any 
new corltaminants inadvertently discharged to the 300 APT prior to January 1995 
when lines to t h e  trenches were "b lanked"  o f f .  
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Figure 3-11, Locat ions  o f  Monitoring Wells Added to the  
Network i n  1986 and 1987. 

1-13 Added Well 

+- Fm- - 
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Table 3-6. Appendix I X  Constituents Not i n  
WAC 173-303-9905 L i s t .  (3 sheets) 

Appendix IX Const i tuent  SW-846 ~ e t h o d *  

Acenaphthal ene 8270 

Acenaphthyl ene 8270 

Acetone -- 8240 

Ally1 chlorlde 8240 

Ani 1 i ne ..- 8270 

Anthracene 8270 

Antimony 6010 

Arami t e  8270 

BenzoLk] fl uoranthene --- 8270 

0enzo [ghi ] peryl ene 8270 

Benzy 1 a1 coho1 8270 

a1  pha-HHC 0080 

b e t  a-BHC 8080 

del ta-UHC 8080 

gamma-BHC; Lindane - 8080 

Bis(2-chloro-1-methyl-ethyl) ether; 8270 
2,2'-Dichlorodi i sopropyl e t h e r  

Brornodi chl oromet hane 8240 

4-Chlorophenyl phenyl 82 70 

Chl oroprene 8240 

Cobalt 60 10 

Copper 6010 

D i  benzofuran 8270 

D l  bromochloromethane; 8240 
C h1 o r o d i  brornome t hane -- 
1 ,  2-Di bromo-3-chloro-propane; DBGP 82 40 

p-(Dimethylamino) ambenzene 

-_ 

82 70 

O i  noseb; DNBP; 2-sec-Butyl-4,6- 8270 
d l n l  trophenol - 
Ethy 1 benzene 8240 
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Table 3-6. Appendix I X  Conztituents Not  in 
WAC 173-303-9905 L i s t .  ( 3  sheets) 

A ~ ~ e n d i x  I X  Consti tuent I SU-846 ~ e t h o d *  

Fl uorene 8270 

Isadrin -- -- 8270 

Isophorone 8270 

Methaxychlor 8270 

Methylene bromide; Dibromomethane 8240 

M e t h v l  ene chloride: Dichloromethane 8240 

2-Methyl naphtha1 ene 8270 

4-Methyl -2-pentanone; Methyl 8240 
i sobutyl ketone 

o-Ni troani 1 i ne I 8270 

m-Ni troani 1 i ne 8270 

Nitrobenzene 8270 

p-Ni t rophenol  8270 

N-Ni t r o s o d i  phenyl ami ne 8270 

N-Ni t rosodl  propy l  am1 ne; 8270 
Di-n-propyl n i t r o s a m i  ne 

Phenanthrene 8270 

Pyrene 8270 

Safrol  e --- A 

8270 

Styrene 8240 

S u l f i d e  9030 

T i n  

Vanadi urn I 6010 
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WAC 173-303-9905 L i s t .  ( 3  sheet 

C- 

Appendix I X  Const i t uen t 

Vinyl acetate 

Xyl ene 

Zinc 

'~onstituents listed here were analyzed i n  a17 11 wells o f  t h e  
300 A P I  (Figure 3-12) by the methods listed. 

SW-846 Methods, 
6010 - ICP Meta ls  (see Table 4-1, t h l s  document). 
8240 - V o l a t i l e  Organf c Analysis (Gas C:hromatograph s ince 1994, Gas' 

Chromatograph/Mass Spectrometer before 1994 -, See Table 4-4, t h i s  document). 
8270 - Semi-Vol a t i l e  Organic Analysis (Analyzed i n  a71 eleven 300 APT 

wells during t he  period 5188-5/90). 
8080 - Pesticides (see Table 4-1, t h i s  document). 
9030 - S u l f i d e  (Analyzed i n  a l l  11 300 APT wells 2/87-5/90). 

SW-846 ~ e t h o d *  

8240 

8240 

6010 A 



WHC-SD-EN-AP-185, Rev. 0 

Table 3 -7 .  Constituents Analyzed i n  t h e  Current Monitoring We1 1 Network. 

Semiannual Schedule - A l l  11 300 APT Network we1 1 s 

A1 kal 1 ni  t y  
Gross Alpha 
Gross Beta 
Urani urn 
t o 1  t form 
Spec t f i c  Conductance (Lab) 
ICP Metals {including arsenic,  selenium, and lead) - unf i l te red  
ICP Metals (including arsenic,  selenium, and lead) - filtered 
Mercury - unfiltered 
Mercury - filtered 
pH (Lab) 
Rad i urn 
TOC 
TOX 
Tritium 
Volatile Organics Analysis {GCJ 

guarterly Schedule - Well 1 - 1 7 C  O n l v  

Anions 
S p e c i f i c  Conductance (Lab) 
Gama Scan 
pH (Lab) 
S t  ron t i urn-90 
TOX 
TOE 
Isotopic Uranlum 
Uranium 
Volat i le  Organics Analysis {GCJ 



8 :  L , , . , !  
h ~ k k ~ - E N - A P -  185, Rev. 0 

Results o f  graundwater samp? i ng and anal  ysi  s since Schal 1 a e t  a1 . 
(1988a; 1988b) are reported quarterly (data  on1 y) and annual 1 y ( inc lud ing  
Interpretations) as RCM r e p o r t s  by t h e  Westinghouse H a n f o r d  Company (WHC) 
Groundwater Management Group f o r  t h e  U.S. Department o f  Energy (DOE).  
The following i s  a summary o f  results since 1987. 

Only chromium, lead, selenium, l i n d a n e ,  and gross a lpha  have values 
larger t h a n  the maximum contaminant  levels (MCLs) .  Chromium exceedances 
(Appendix C )  may be the r e s u l t  o f  an excessive amount o f  suspended p a r t i c l e s  
( t u r b l  d l  ty) 1 n groundwater sarnpl es because the exceedances are associ  ated 
with unfiltered samples. Lead exceedances occurred prior t o  the  ERA (1991) i n  
t w o  wells t h a t  d i d  n o t  meet WAC 173-160 standards for cons t ruc t ion .  Since  the  
ERA, l e a d  concentrat  ions  have been be1 ow t h e  MCL o f  50 pg/L. Exceedances o f  
sel en1 urn and 1 indane may ac tua l l y  be anal y t  ecal problems due to detection 
1 i m i t s  t h a t  are higher than r e s p e c t i v e  MCLs Other constituents o f  interest 
such as gamma-emitting radionuclides and s t ront ium-90 ,  copper, s u l f a t e ,  z i n c ,  
chloride, and s i  1 ver were a1 1 below the Primary and Secondary DWS o r  the 
4 mremjyr equ iva l  ent  concentrat ion f o r  radi onucl ides  (Appendix C )  . (Gross 
alpha and uranium are discussed 1 a t e r l .  

Yo1 a t i  1 e Organic A n a l y s i s  (VOAs)  results i n d i c a t e  t h a t  several 
constituents a r e  detected i n  downgradient wells o f  t h e  300 APT well network. 
The detected VOA c o n s t i t u e n t s  include PCE, tsl uene, xyl ene, benzene, TCE, 
chloroform, e t  hy7 benzene, and cis-DCE (Appendix C) . However, only TCE and 
c i  s-DCE a r e  cons is ten t ly  above t h e  DWS o f  5 and 70 gg/L, respect ive ly .  The 
well showing the exceedances o f  TCE and cis-+DCE i s  399-1-160, which i s  a 
downgradient well screened a t  the  bottom o f  t h e  unconfined a q u i f e r  
{Figures 3-13 and 3-14). 

Concentrations o f  i r o n  and manganese in f i l tered samples are 
consistently h i g h e r  than DWS for two wel ls ,  i r o n  i n  well 399-1-178 and 
manganese in well 399-1-16B and 399-1-17B (Appendix C ) .  Both wells are 
screened a t  t h e  bot tom o f  t h e  unconfined aqui fer .  These results may be due to 
reducing c o n d i t i o n s  and t h e  e f f e c t  on well structures such as s t a i n l e s s  steel 
c a s i n g  and t h e  e f f e c t s  o f  drilling. A similar relationship between sampling 
depth and c o n c e n t r a t i o n  p r o f  i 1 es for redox- sensi t i v e  s p e c i e s  has been 
documented i n  Johnson et  a l .  ( 1 9 9 4 ) .  

Uranium continues to be detected i n  several wells i n  the v i c i n i t y  o f  the  
300 APT and i s  correlated w i t h  g r m s  a lpha  (Schalla e t  a1 . 1988b, Section 7.2;  
Appendix C; Flgure 3-15).  The 1991 E R A  reduced the concentratio~s o f  gross 
alpha  and uranium (Appendix C )  s i g n i f i c a n t l y  i n  wells downgradient o f  the  
300 APT. Current1 y, uran i  urn concentrations at we1 1 s 399-1-17A and 399-1-10A 
are above the EPA (proposed)  guidance value o f  20 pg/L for total  uranium (EPA 
1991 ) .  The MCL for gross a l p h a  i s  based on t h e  exclusion o f  t h e  uranium 
compcnent, which i s  referred t o  a s  "adjustedQross alpha. In a few cases, 
t h e  adjusted g r o s s  alpha c o n c e n t r a t i o n s  have exceeded the 15 p C i / L  (ad justed)  
gross alpha standard (EPA 1991; 40 CFR 141.15) .  However, on the average, the 
standard i s  n o t  exceeded i n  any of the  downgradient wells. The occasional 
exceedances o f  t h e  ad justed  gross a lpha  standard are  a t t r l b u t e d  t o  random 
f l u c t u a t i o n s  i n  t h e  measurement o f  gross a lpha  and uranium, and/or perhaps due 
t o  the  presence o f  some residual radon decay products. S p e c i f i c  i s o t o p i c  
analyses (e .g . ,  p l  u t o n i  urn-238, 239, 240 and ameri c i  urn-241) would be needed t o  
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F i g u r e  3-13. Trichloroethene Plume, 
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Figure 3-14. CIS 1,t-Dichloroethene Plume. 

CIS 1.2-Dlehloroethene Plume 
Oetohr - December 1994 

1-r7E Well Number (prefix 399) 
Well Location 

1-40 DCE Concentration In ppb 
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rule out  the  presence o f  other  alpha enitters i n  groundwater a t  this s i t e  
since they have not been previously excluded on the b a s i s  o f  direct  
measurements i n  groundwater a t  the 300 APT. However, based on s o i  1 column 
a n a l y t i c a l  results (DOE-RL 1995a, Appendix 70) and the expected chemical 
behavior  o f  plutonium and amerf c i u m ,  i t  i s  highly unl i kely t h a t  transuranics 
are present i n  groundwater beneath the  300 APT.  

3.4 CONCEPTUAL MODEL FOR LOCALIZED 'DEEPY AQU i FER OCCURRENCE OF 
CHLORIHATED HYDROCARBONS 

A conceptual model i s  needed t o  explatn the persistent occurrence of TCE 
and re1 ated degradation products in one downgradient well completed at the 
bottom o f  the  unconfined aqui fer  (-1601 (Figures 3-13 and 3-14), One possible 
explanation i s  tha t  a liquid phase o f  PC€ [density 1 . 6  g/ml) settled t o  the 
bottom o f  t h e  aquifer beneath t h e  300 APT. Slow d i s s o l u t i o n  and microbia l  
degradation o f  t h e  free phase would then p rov ide  a long-term source of PCE and 
degradation products  (TCE and DCE) to the deeper zone o f  the unconfined 
aquifer.  Since well -160 i s  downgradient from the trenches, t h i s  we71 would 
be i n  t h e  contaminant plume f r o k  such a source. If  this e x p l a n a t i o n  is 
cor rec t ,  i t  should be consi stent w i t h  t h e  hydrogeol  ogy and hydraul l c  setting 
prev ious ly  discussed. 

F o r  example, the Darcy velocity, see Equation (I), i s  0.0016 m/d using 
an average hydraulic conduc t i v i t y  o f  1.4 m/d f o r  t h e  bottom o f  the  unconfined 
aquifer at 300 APT (Table  3-2), an average  g rad ien t  o f  0.00035, and an 
e f f e c t i v e  p o r o s i t y  o f  0.3. The observation well i s  o v e r  300 m (984 f t )  
downgradient from the trench, suggesting a travel t i m e  o f  greater than 
500 years. S i n c e  the  recorded sp i l l s  occurred in 1982 and 1984, the computed 
travel t i m e  i s  i n c o n s i s t e n t  w i t h  t h l s  conceptual model. I t  i s  also  noteworthy 
that  PCE and degradatlan products were detected s h o r t l y  after we1 1 -163 was 
insta l  led I n  1987 (Appendix C}. 

Thus, it seems u n l  i kel y t h a t  t h e  observed chl or lnated hydrocarbons i n  
-163 a r e  re1 ated t o  t h e  recorded s p i l l s  i n  1982 and 1984. One a1 ternative 
possi bi 1 i ty  I s  t h a t ,  during the early years o f  operations, undocumented ground 
d i sposa l  occurred i n  t h e  upgradient v i c i n i t j  o f  t h e  well. Since t h i s  i s  
currently t h e  only we1 1 with a p e r s i  s ten t  occurrence of s i g n i f i c a n t  
concentra t ions  o f  chlorinated hydrocarbons, a loca l  source near the we1  1 is 
suggested. 

Additional f i e ld  work wou?d be needed t o  i n v e s t i g a t e  the possibility of 
s o i l  dump sites near well -16B and or to distinguish among other possible 
a1 t e r n a t  i ves . These possi  b i  1 it i es should be considered i f the  groundwater MCL 
exceedances f o r  TCE and related degradation p r o d u c t s  persist. 
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4.0 GROUNDWATER RONITOKING PROCRAH 

Chapter 4.0 describes t h e  groundwater moni tor ing  activities to be 
conducted at t h e  300 APT during the  compliance period ( including the  closure 
per iod )  f o r  t h i s  u n i t .  The groundwater monitoring program i s  designed 
to (1) protect human h e a l t h  and the environment; (2 )  comply wt th  the intent o f  
f i n a l  s tatus groundwater monitoring requirements o f  WAC 173-303-645 
(Ecology 1986) and 40 CFR 264 Subpart F; and (3) conduct groundwater 
investigations or remedi a t  ion,  should f t become necessary, i n  a technical ly  
sound and cost e f f e c t i v e  manner. 

Three 1 eve1 s o f  groundwater moni t o r i n g  programs are  identified under 
fi na7 s t a t u s  regu la t ions  : ( 1 )  detection monitorlng, ( 2 )  compl f ance 
monitorlng, and (3) corrective act i o n  {F igure 4 -1 ) .  Each rnoni t o r i n g  program 
i s  b r i e f l y  described below. 

Detect i on  l evel moni tori us Droqram. Xndi ca tor  parameter d a t a  (e  . g ,  , pH, 
~ p e e c i t ' ~ ~ - - c o i . - d ~ c f a r i ~ ~ ,  - l o % ,  TOX,  o r  heavy meta ls ,  waste constituents, or 
reac t ion  products) from d~wngradient compl fance point we1 1 s are compared w i t h  
background we1 1 s  d a t a  semi annually t o  determine i f  the u n i t  i s  irnpactlng the 
groundwater qua1 i ty . 

C ~ r n ~ l  i ance level moni torins arogram. I f  groundwater sampling during t h e  
detection level moni taring program reveals a statistically s i g n i  f lcant  
I ncrease (or pH decrease) over upgradi e n t  backgraund concentrations for 
groundwater, a compliance l eve l  monitoring program i s  established. 
The monitoring o b j e c t i v e  i s  t o  determine whether groundwater concentration 
1 imits have been exceeded a t  t h e  downgradient {compl i ance) wel ls .  

Corrective a c t i o n  level m o n i t o r i n q  arosram. I f  t h e  referenced 
concentrat i o n  l i m i  t (s) for  a given groundwater parameter or parameters are 
s igni f i c a n t l  y exceeded during compl i ance monitorlng, a c o r r e c t i v e  a c t i o n  1 evel 
monitoring program w i l l  be developed and implemented t o  protect human h e a l t h  
and t h e  environment. 

4 .1 OBJECTIVES OF GROUNDWATER MONITORING PROGRAM 

The 300 APT groundwater moni tor ing pr lqram bypassed the  detection-level 
stage and went direct ly  i n t o  a RCRA i nter im-status  IaSsessment) level program 
in June 1985. The detection-level monitorlng program was bypassed because 
groundwater was already known to be cantamirrated. Monitoring wells were 
constructed i n  response t o  a fonsent Agreement and Compliance Order Sssued 
j o i n t l y  by Ecology and the EPA (Ecology and €PA 1986). 

The 300 APT is scheduled t o  be included the final-status RCRA P e r m i t  as a 
TSD u n i t  undergoing closure through the  perntit modification process In 
September 1995. The groundwater near the 300 APT needs t o  be monf tored under 
a f i n a l  s ta tus  program t h a t  i s  comparable or equl valent t o  the assessment 
level I n i t i a t e d  under the  interim s t a t u s .  Hence, a compliance monjtoring 
program i s  proposed for the 300 APT, The proposed cornpl iance monitoring 
program w i l l  (1 )  o b t a i n  samples t h a t  are representative o f  existing 
groundwater conditions; (2) identity key monitoring c o n s t i t u e n t s  t h a t  are 
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Figure 4-1. A Statistical P e r s p e c t i v e  o f  the Sequence o f  Groundwater 
Mon i t o r i  ng Requ i rements Under the Resource Conservation 
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a t t r i b u t a b l e  to p a s t  opera t i ons  o f  t h e  300 APT; (3) determl ne appl i c a b l e  
groundwater concen t ra t i on  limits ( e . g . ,  r isk-based maximum concentration 
l iml t s )  ; and (4 )  determine whether referenced groundwater concentration 
7 imit(s) for a given parameter o r  parameters are exceeded. A DQO process i s  
used to guide the groundwater m o n i t o r i n g  a c t i v i t i e s  to be conducted for the 
300 APT, The primary purpose o f  the OQO process i s  t o  ensure t h a t  the type, 
quant i ty ,  and qua7 ity o f  groundwater monitoring data used i n  the  dect slon- 
making process are a p p r o p r i a t e  f o r  the i r  i nt.ended appl i c a t  i o n s ,  Detai  1 s 
concerning t h e  DQO process can be found i n  I .PA (1993) .  

4 .2  DANGEROUS WASTE CONSTITUENTS 

Sect  Ion 4.2  i d e n t i f i e s  constituents that are a t t r i b u t a b l e  t o  pas t  
operat fons o f  the  300 APT. Groundwater chemistry samples are collected 
quarterly f r o m  we1 1 399-I-17A t o  provide near-trench monitoring o f  
contaminants. All other wells i n  t h e  monitoring network are sampled 
semiannually. Moni t a r i n g  results have been reported i n  the RCRA quarterly and 
a n n u a l  reports. Since 1987, a very large amount o f  hydrogeologic and 
contaminant data  have been collected f r o m  the 300 APT wells. Consequently, 
t h e  rate, extent, and concentrat ions of groundwater contaminants originating 
from the 300 APT are we1 1 understood (WHC 1990) . Furthermore, an ERA was 
inltiated i n  Ju ly  1991, The ERA removed a layer o f  contaminated sediments 
containing uranl urn, copper, chromium, and s i lver .  In January 1995, the  
300 APT was permanently i s 0 1  a ted  from t h e  process sewer ( i t s  only source o f  
e f f l u e n t ) ,  therefore eliminating t h e  trenches as a source o f  groundwater 
recharge. 

Groundwater monitor ing results are a v a i  1 able  from t he  Hanford 
Environmental I n f o r m a t  i o n  System ( H E I S )  and t h e  Geosci ences D a t a  Anal ysf s 
Tool Kit (GeoDAT) . The fol lowing are considered when d e r i v i n g  a constituent 
list appropriate f o r  the 300 APT: 

Inventoryjprocess know1 edge 
Driving f o r c e  
Contaminant mobil i t y  
Pre fe rent i  a1 pathways 
Monitoring object1 ves 
Detec t ion  history at the u n i t .  

Per MAC 173-303-645 and 40 CFR 264, Subpart F, groundwater concentration 
1 i m i t s  must be establ ished i n  the facil t t y  permit (by the regulators). These 
l imits are not t o  be exceeded. These concentration l i m i t s  may be different 
than the  risk-based groundwater cleanup standards a s  required by the Hethod C 
(industrial scenario) o f  the  Model T o x i c s  Control A c t ,  WAC 173-340-720(4), 
Table 4-1 summarizes the s t a t u s  of  14 c o n s t i t u e n t s  where groundwater 
concentration 1 imi t s  have been establ  1 shed (see WAC 173-303-645(5) ( a ) ,  
Table 1 ) .  

Only chromium, lead,  selenium, and l i n d a n e  have values larger than t h e  
MCLs gi ven i n  WAC 173-303-645(5) ( a ) ,  Table 1 .  Chromi urn exceedances were 
isolated events t h a t  were probably caused by suspended p a r t i c u l a t e  i n  the  
u n f i l t e r e d  samples. Lead exceedances were observed, prior t o  t h e  1991 ERA, i n  
two non-RCRA wells. After the ERA, lead c o n c e n t r a t i o n s  have been below the 
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Table 4-1, S t a t u s  o f  Monitoring Results for Const i tuen ts  in t h e  
300 A r e a  Process Trenches for Groundwater Protection. 

--- 

occurrences observed i n  

sarnpl e s  from non-RCRA 

' f rom MAC 173-303-645 (5) ( a ) .  
bfrom results analyzed by DataChem Laboratories {after 12/31/91). 
'MCLs for chromium and cadmium have been revjsed t a  0.1 mg/L (100 pg/L) 

and t o  0.005 mg/t ( 5  pg/L),  respectively, per 40 CFR 141.62 ( b ) ( 5 ) ,  
effective 7/30/92. 

dal l samples were essenti  a1 1 y not detected (exceedances due t o  detect ion 
limits larger than required MCLs). 
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MCL o f  50 crg/L. A1 1 samples analyzed for ca,dmium, selenium, and 1 indane were 
essentially non-detects and the exceedances were caused by detect ion limits 
t h a t  were h igher  than the  respective MCLs. Other constituents o f  interest 
(e.g.,  copper, s u l f a t e ,  z inc,  chlor ide ,  s i l v e r ,  gamna-emitting radionucl ldes,  
and stront l urn-90) were a1 1 be1 ow t h e  Primary and Secondary OW$ o r  the 
4 mrem/yr equivalent concentrations for r a d i  onucl ides (see Tab1 es 4-2 and 
4-31, Gross alpha  and uranlum exceedances were observed i n  a1 1 we1 1 s i n  the 
monS t o r i n g  network except  for we1 1 s 3-1-14A, 3-1-16B, 3-1-178, and 3-1-18A. 
Gross beta  exceedances were observed i n  wells 3-1-10A, 3-1-11, and 3-1-16A. 
In general, t h e  excess beta can be accounted f o r  by the beta  decays associated 
with the uranium-238 present  in t h e  groundwater samples f r o m  the 300 APT wells 
t h a t  exhib i t  gross b e t a  levels  >50 pCi/L. 

An eva lua t ion  o f  VOA results revealed t h a t  detected analytes include 
PCE, t o1  uene, xylene, benzene, TCE, chloroform,  ethylbenzene, and cis-DCE (see 
Table 4-4) .  Only TCE and DCE have been observed in well 3-1-168 consistently 
above the  DWS o f  5 and 70 pg/L, respectively. Unplanned releases ( two s p i l l s )  
o f  PC€ occurred t n 1982 and 1984. 

Concentrat  ions  o f  i r o n  and manganese ' n f i 1 tered sampl es are 
consistently higher t han  t h e  respective OWS i n  two  wells (3-1-178 for i r o n ,  
3-1-160 and 3-1-170 f a r  manganese) o f  t h e  300 APT network (see  Table 4-3).  
These twa wells w e r e  completed a t  the b o t t o n  o f  the unconfined aqu i fe r .  The 
e levated iron and manganese c o n c e n t r a t i o n s  observed i n  t he  "deep" unconfined 
aqui fer  are probably i nfluenced by chemi cal reduci  ng condit ions (i , e ,  , the 
absence o f  oxygen and negat ive  ox ida t ion - reduc t ion  p o t e n t i a l s ) .  A s l m l l a r  
re1 at i on sh i p between s amp1 i ng d e p t h  and concentrat  i on prof i 1 es for redox 
sens i t i ve  specjes has been documented i n  WHC (Johnson e t  a l .  1994). A l i m i t e d  
fo l low-up  geochemical i n v e s t i g a t i o n  i s  needed, Measurements o f  Eh {redox 
potential) and dissolved oxygen shou ld  be determined for these t w o  wells  t o  
confirm t h a t  the hypothesized reducing cond.itions e x i s t  a t  these wells .  
Metals (iron and manganese) will be added to the l i s t  o f  monitoring 
c o n s t i t u e n t s  i f  it can be demonstrated t h a t  the elevated concentrations are 
caused by other than c h e m i c a l  reducing cond' i t ions.  

U r a n i u m  was the  m o s t  significant and widespread groundwater contaminant 
r e s u l t i n g  from p a s t  o p e r a t i o n s  of  t h e  300 APT. The m i t i g a t i n g  a c t i o n  o f  the 
ERA reduced uranium concentrations i n  we1 1 3-1-17A s i g n i f i c a n t l y .  Currently, 
uranium concentrations at we1 1 s  3-1-17A and 3-1-10A have remained above the 
EPA gro~osed guidance value o f  20 pg/l for ~ o t a l  uranium (EPA 1991). However, 
the EPA proposed standard of 20 p g / l  appl i e s  t o  community and nontransient, 
nancommunity water  systems. This may be ul:ra conservative for  the  300 APT. 

Based on t h e  above considerations, the f o l l  owtng const I tuents  are 
proposed f o r  the i n i t i a l  m o n i t o r ~ n g  program t o  comply w i t h  WAC 173-303-645(4),  
The l i s t  will be reassessed periodica'lly and r e v i s e d  should there be a need t o  
update  t h e  monitoring l i s t .  
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Table 4-2.  S t a t u s  o f  Monitoring Results for Other  Hazardous Chemical 
Constituents in t h e  300 Area Process Trenches for 

Groundwater Protection. 
-C 

Consti tuenta 

Copper 

I ran 
P 

Manganese 

S u l f a t e  

T o t a l  D i s s o l v e d  
Sol i ds  (TDS) 

MCL 
(mg/L) 

1.0 

0.3 

MCL 
( ~ 9 1 L )  

1,000 

300 

MCL = maximum contaminant l e v e l .  Y/N = y e s / n ~ .  
"from 40 CFR 143.3 Secondary Maximum C~~ntarn inant  Levels.  
bfrom results analyzed by DataChem L a b ~ ~ r a t o r i e s  (after 12/31/91), 

FI 

N 

5,000 

250,000 

Zinc 

Chloride 

t 3 . 4 4  - 24.0 (unfiltered) 
t 3 . 4 4  - 23.0 (filtered) 

(4,600 - 150,000) 

Exceed 
(Y/N) 

N 

Y 

0.05 

2 50 

500 

5 

250 

Concentra t ion  ~ a n g e ~  
( ~ g / L l  

c2.0 - 20,Q (unfiltered) 
t2,6 - 20.0 (filtered) 

3-1-171 (320 - 4501,  I n  
f i 1 tered sampl es 

Y 

N 

N 

50 

250,000 

500,000 
--- 

3-1-l6B (67 - 741, tn 
filtered samples 
3-1-178 (67 - 8 3 ) ,  in 
filtered samples 

(11,000 - 53,000) 

(221,000 - 248,000), TDS 
data  i n  well 3-1-IOA only 



. . 
o . , n l m , i ~  

: I  I 

P H C - S ~ E N - A P - ~ ~ ~ ,  Rev. 0 

Table  4-3. S ta tus  o f  Monitl 
in the 300 Area Proces 

Gross Beta 

Sr-90 8 

Tc-99 900 

Tritium 20,000 

MCL = maximum contaminar 
Y/N = yeslno. 
1 From Federal R e g i s t e r ,  

N a t i o n a l  Primary Drinking W a t ~  
b ~ r o m  results analyzed b 

r i n g  Results for Radiological Constituents 
; Trenches for Groundwater Protection. 

MC L Exceed Concentration ~ a n g e ~  
b g / L )  (Y /N)  ( P S / L )  

exceedance observed i n  
a1 1 wells except for i n  
we1 1 s 3-I-14A, 3-1-160, 
3-1-178, and 3-1-18A 

exceedance observed 1 n 
a l l  wells except far i n  
we1 1 s 3-1-14A, 3-1-166, 
3-1-17B. and 3-1-18A 

exceedance observed I n 
w e l l s  3-1-10A (13.6  - 
681, 3-1-11 (6 .51 - 631, 
and 3-1-16A (20 - 88) 

essentially a l l  ND 

(10 - 281) in 3-1-10A, 
where the upper value 281 
was flagged w i t h  a "R" 
(rejected) for gross a 
and gross R analyses 

h i g h e s t  range o f  
concentrations were 
observed i n  well  3-1-18A, 
(10,900 - 11,500) 
indicating upgradi en t 
source o f  contam1 n a t i o n  

1 N I essentially a l l  ND 

/ N 1 errentiallv a l l  NO 

101. 56,  No.  138, 7/18/1991, Proposed Rule: - Regul a t  i ons , Radi onucl ides (EPA 1991). 
I DataChem Labora to r i es  (after 12/31/91). 
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Table 4-4. Status o f  Monitoring R e s u l t s  for Detected VOA Constituents 
in t he  300 Area Process Trenches for Groundwater Protection. 

I 

C o n s t i t u e n t '  MC L MC 1 Exceed Concentrat 4 on l?angeb 
(mg / L)  ( ~ g  / L 1 ( Y I N )  p g / L )  

I % 

I Ethyl benzene 0.7 

To1 uene 1 

Xyl enes 

Chloroform None 

Benzene 0.005 

0.005 

0.05 - 0.08 

exceedance observed i n  
we1 1 3-1-16Bc 

NA 0,06-9.30(GC) 
1.40 - 22.0 (GC/MS)  

N 0.02 - 0.06 

Y exceedance observed in 
well 3-1-160' 

MCL 3 maximum contaminant level .  
Y/N = yes/no. 
NA = not appl i cab l  e. 
a ~ O ~  analyzed by Gas Chromatography (GC) and/or  Gas 

ChromatographylMass Spectrometry (GC/MS) .  
b ~ r o m  results analyzed by OataChem L a b o r a t o r i e s  [after 12/31/91). 
'See time vs concentrat ion p l o t s  in Appendix C. 
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Radionucl ides--chemi cal uran i  urr 

VOAs--TCE and DCE 

Metals--iron and manganese w i l l  be added t o  the l i s t  
dependi ng on the  outcome o f  f o l l  ow-up geochemical 
I n v e s t i g a t i o n s  (i .e . ,  i f  elevated levels are not due 
t o  chemi ca7 reducing condi t ions.  

Addl t fonal  constituents will be collected (see Sectlon 4 . 5 . 1 ) .  

4.3 GROUNDWATER MONITORING WELLS 

The proposed groundwater m o n i t o r i n g  network f o r  t h e  300 APT contains 
eight  wells set up as four pairs o f  deep and sha l low wells f o r  t h e  unconfined 
aqui fer  (Table 4-5).  Three o f  the well p a i r s  are downgradient and one p a i r  i s  
upgradient (Figure 4 - Z ) ,  The wells were selected i n  order to f u l f i l l  the 
requirements for moni t o r 1  ng we1 1 networks for RCRA sites i n  compl f ance 
programs of f i n a l  s t a t u s  (WAC 173-303-645). Appendix A contains the we1 1 
construct i on  and completion summaries, i nc lud ing  schematics, for the  
e igh t  wel ls .  S p e c i f i c a l l y ,  t h e  objec t ive  was to select wells t h a t  would 
m o n i t o r  t h e  appropr iate  p o r t i o n  o f  the aquifer for  waste  constituents o f  
concern. In the case o f  the 300 APT the constituents o f  concern are  TCE, DCE, 
u r a n i  urn, and p o s s i b l y  iron and manganese (see Sect  ion  4 . 2 ) .  A1 1 but  TCE and 
DCE are  m i g r a t i n g  through the  upper  p o r t i o n s  o f  t h e  unconfined aquifer. TCE 
and cis-DCE are detected i n  wells monitoring t h e  base o f  t h e  unconfined 
a q u i f e r  ( s e e  S e c t i o n  3 , 4 ) .  T h e r e f o r e ,  we1 1 s screened i n  t h e  bottom portion o f  
the aquifer a r e  appropriate  t oo ,  b o t h  down- and up-gradient ,  The three  
downgradient  we1 1 p a i r s  (359-1-lOAB, 399-1-16A0, and 399-1-17AB) are east ,  
southeast, and south,  respectively, o f  the  300 APT t o  in tercept  any 
groundwater contaminants emanating f r m  the 300 APT and flowing w i t h  t h e  
groundwater I n  d i rec t ions  c o n s i s t e n t  v i  t h  h i s t o r i c a l  data.  Based on the 
M o n i t o r i n g  Efficiency Model (Jackson e t  a l .  19911, the  proposed downgradient 
wells should provlde a monitoring e f f i  cjenc.y of  approximately 88%, assumt ng a 
groundwater f l o w  direction o f  south-sautheast (S .27"E o r  153" azimuth). The 
upgradient well pa ir  (399-1-18AB) w a s  choseq because it was close to the 
300 APT but not t o o  c l o s e  t o  the trenches t 3  encounter contaminants 
t e m p o r a r i l y  flowing i n  a reverse d i r e ~ t  ion when t h e  Col urnbia River stage i s  
high. A l l  eight o f  the proposed wells were constructed  t o  WAC 173-160 
s t a n d a r d s .  

4.4 COHPL IANCE MONITOR f NG 

Groundwater protection regulations establ  i sh requirements concerning 
groundwater m o n i t o r i n g  and cor rec t ive  act ion standards  for t h e  permitted 
regulated u n i t s  (e . g . ,  surface impoundment, land disposal u n i t )  . Furthermore, 
for each dangerous waste constituent e n t e r i n g  the groundwater f rom a rcgul ated 
u n i t ,  the unit p e r m i t  must include a concentra t ion  1 i m i  t t h a t  cannot be 
exceeded. These concentration 1 imi t s  are the "triggers" that determine the 
need for further a c t i o n .  
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Table 4-5. Proposed Wells for  the 300 Area Process Trenches 
Moni to r ing  Well Network. 
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Flgure  4-2, L o c a t i o n s  of Monitoping We1 1s Proposed for the  Revised 
300 Area Process Trenches Groundwater Monl toring P I  an. 

113 Propaud Well Palr 

1,000 F+bf 
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4 .4 .1  Concentration Limj t s  

For the 300 APT c a n s t i t u e n t s  u f  concern, the  proposal i s  t o  use the 
following MCLs as t h e  concentration 1 i m i  t s .  

1. For TCE,  the HCL i s  5 pg/L. Th is  l imi t  i s  based on 
N a t i o n a l  Primary DWS (40 CFR 141.61(a)). Thts limit 
i s  also t h e  MCL set fo r th  i n  WAC 246-290-310. 

2 ,  For cis-DCE, the MCL  is 70 ~ g l L .  This l i m i t  is based 
on Nat iona l  Primary OWS (40 CFR 141.6J(a)). 

3.  For  uranium, there i s  no DWS establ ished.  However, 
20 pg/L f o r  total uranium i n  p u b l i c  drinking water 
suppl i e s  was included i n  proposed changes t o  
40 CFR 141 ( E P A  1991). T h i s  value  i s  proposed for t h e  
300 APT u n t i l  t h e  rule containing the sub jec t  standard 
i s  promulgated. 

Gr~undwater qua? i t y  criteria for  TCE i s  s e t  a t  a d i f f e r e n t  l e v e l ,  
3 pg/L, i n  WAC 173-303-200. However, the purpose o f  WAC 173-303-200 is t o  s e t  
groundwater qual i ty  standards t h a t  are (1) preventat ive  i n  nature and 
( 2 )  protective of e x i s t i n g  and fut.ure beneficial uses thraugh the  reduction or 
e l i m i n a t i o n  of contaminants discharged t o  the subsurface. Therefore ,  these 
standards are more s t r ingen t  than other types o f  standards i n  order to control 
the source discharged t o  groundwater. Once contaminants have reached 
groundwater, the applicable standard should be s e t  a t  the MCL and/or t h e  s t a t e  
required cleanup standard.  

4.4.2 Point o f  Compliance 

The point o f  compliance (POC) 7s defined in 40 CFR 264.95 and 
YAC 173-303-645(6) as a "vertical surfacea 1 ocated a t  the hydraul ical ly 
downgradient lfmit o f  the waste management area t ha t  extends down i n t o  t h e  
uppermost aqui fer  underlying t h e  regulated unit. The POC i s  the place i n  the 
uppermost aquifer where groundwater monitoring takes  place and the groundwater 
protection standard is set. For t h e  300 APT, t h e  POC should be the 
downgradient monitoring wells as provided i n  Sect ion 4 ,3 .  ( i  . e . ,  moni tor ing 
wells 3-1-1OA and -103, 3-1-16A and - I 6 B ,  3-1-17A and. -17B). 

4 .4 .3  Compliance Period 

The compl i ance p e r i o d  f s defined as the  number a f  years equal t o  t h e  
a c t i v e  1 i f e  o f  t he  waste management area (including any waste management 
act iv i ty  prlor t o  permit t ing and the  closure period). Typically, groundwater 
monl to r ing  i s  required for a period o f  30 years following completion o f  
closure a c t i v i t i e s ,  although t h i s  time frame may be shortened o r  extended by 
t h e  regulatory authority. I f  corrective a c t  ion i s  engaged by the owner o r  
operator (due t o  exceedance of groundwater concentrat  ion 1 imit), then t h e  
compliance per iod  will be extended unti 1 i t  can be demonstrated tha t  the 
applicable l imi t  has not been exceeded for i i  period o f  three consecutive 
years. 
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4 . 5  SAHPLING AND A M L Y S I S  

Section 4 . 5  describes or references procedures for sample col 1 ec t i on, 
sample preservation and shipment, chain o f  custody requirements, analytical 
procedures, and qual i ty assurance. Specific sampl i ng and analysis procedures 
are referenced. Work by subcontractors shall be conducted to t h e i r  equivalent 
approved standard operating procedures. 

A1 1 field sampl ing  activities will be recorded i n  the proper fie1 d 
logbook as specified i n  411 1.5 and subsequent revisions (VHC 1988).  Electric 
submersible or Hydrostar pumps will continue to be used in existing 
monitoring wells for purging and sampling. Before sampling each well, t h e  
static water level will he measured and recorded as specified i n  EII 10.2 
(WHC 1 9 8 8 ) .  Rased Dn the measured water level and well construction details, 
t h e  v ~ l  ume of water in t h e  we1 1 will be calculated and documented in the well 
sampl i n g  form or field notebook. These s teps  will be performed electronically 
i n  t h e  field. As specified in EII 5.8, each well will be purged before 
sampling until the approved criteria are met (WHC 1988). Purge water w i l l  
managed according to EII 10.3 (WHC 1988). In the situations where t h e  well 
pumps dry because of very slow recharge, t h e  sample will be collected after 
recharge. Samples will be col lected and field preserved as specified in EII 
5.8. Sampling equipment decontamination will follow procedures specified in 
EII 5.4 (WHC 1988).  

Sample chain-of-custody, sample packaging, and shipping required by 
WAC 173-303-645(8) (d)  are discussed in E l  I 5.1 and 5.11 (WHC 1988). The 
general quality assurance/control ( Q A j Q C )  protocols  will include the s i t e -  
s p e c i f i c  analytes f ~ r  t h i s  plan (WHC 1993) .  The purpose o f  the 9C activities 
is to determine and documente that samples were carefully collected and 
transferred to an analytical 1 a b o r a t o r y ,  that the qual i t y  o f  the analytical 
resul ts being produced by t h e  1 aboratory are defensi b l  e ,  and t h a t  c o r r e c t i v e  
act ions will be taken as necessary. 

Under t h e  proposed compl i ance- 1 evel mon i to r ing  program, water-1 evel 
elevation data  will be eval uated annual ly  to determine if t h e  monitoring wells 
ae strategi call y 1 ocated.  If t h e  evaluation indicates t h a t  existing we1 1 s are 
no longer adequately 1 m a t e d ,  t h e  groundwater monitoring network w i  11 be 
modified to bring it into compliance w i t h  WAC 173-303-645(8)(a), Descriptions 
o f  monitoring constituents, monitoring frequency, and analytical procedures 
specific to the 300 APT are provided be1 ow. 

4 . 5 . 1  Constituents t o  be Analyzed 

The constituents to be analyzed initially f o r  the 300 APT include; 

(1) The detected constituents of concern identified in Section 4.2 * 
tetrachloroethvlene). These constituents o f  concern wi 1 1  be 
sampled independently four times in each sampling event 
(semiannual1 y )  . 

3~ydrostar i s  a registered trademark o f  Instrumentation Northwest, Inc. 

4-13 
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(2) Metal s ( iron and manganese) . Groundwater sampl es wi 11 be 
analyzed semiannual ly for t h e s e  metal 5 together w i t h  dissol ved 
oxygen and redox potential as part of the  follow-up geochemical 
inves t iga t ion  (Section 4 , 2 ) .  They will be added to the  
constituents o f  concern list i f  elevated levels are not due to 
chemical reducing candi t i o n s .  

(3) Four constituents reauired bv Ecalosv includinq thallium, 
PCBs. chrvsene, and benzolalavr~ne. These four const i tuents  a re  
required by Ecology in response to their concern about dangerous 
wastes 1 eachi ng from the relocated sediments stockpiled at the 
north ends of t h e  trenches. Groundwater samples will be analyzed 
for t h e s e  constituents semi annual ly for two years ( f o u r  sampl ing 
periods). If the constituents are  detected they  w i l l  be added t o  
t h e  list o f  constituents a f  concern. 

(4) Field ~ararneters t h a t  are rout inel Y measured at the we71 head 
(incl udins DH. conducti v i  t v .  turbidity. and tem~eraturel . 

A large number of wells were sampled periodically during t h e  1988-1991 
t i m e  period f o r  dangerous waste constituents per WAC 173-303-9905 and site 
specific constituents ( s e e  Section 3.3). This effort establ ished the 
cons t i tuen ts  o f  concern for t h e  interim remedial ac t ion  and the f i n a l  s t a t u s  
monitoring plan. Since  300 APT discharges have ceased, only residual 
contaminants from past p r a c t i c e  discharges should be present i n  groundwater i n  
t h e  vicinity of the  trenches. Thus, previous groundwater characterization and 
monitoring d a t a  (historical data) are considered adequate f o r  addressing the  
Appendix IX requi rements  for t h i s  final status  monitoring plan. 

4 .5 .2  Background Val ues 

Background val ues (area) are defined as the 1 eve1 s o f  chemical , 
physical , biological , or radiological cansti tuents o r  parameters upgradient o f  
a unit, practice, o r  activity that have not been af fected by the  unit, 
Groundwater monitoring data obta ined from upgradient we1 1 s w i  11 be used to 
t r a c k  the encroachment o f  upgradient sources o f  contarni nant plumes. 
Background data  a l s o  will be reevaluated i f  changes i n  groundwater f l o w  
directions result in changes in definition o f  upgradient wells. 

4.5.3 Sample Frequency 

In compl i ance wi t h  regul at i on s, a1 1 we1 1 s (compl i ance and background) 
will be sampled at least semiannually during the compliance period. During 
each semiannual sampling event, a sequence of a t  least f o u r  independent 
samples will be collected from compliance wells and results compared to t h e  
groundwater concent ra t ion 1 i m i t s  established i n  Section 4 . 4 . 1 .  Statistical 
methods are discussed i n  Section 4.6. 

The requi rement o f  obtai  ning four independent sampl es could be 
accornpl i s h e d  by reference to the uppermost a q u i f e r ' s  e f f e c t i v e  p o r o s i t y  (n,); 
horizontal hydraul i c conductivity (K,) ; and hydraul i c  gradient (i ) . The 
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mlnimum tlme i n t e r v a l  between sampl ing  events  t h a t  will provide an independent 
sample of groundwater i s  estimated as follaws (EPA 1989) : 

1, Calculate t h e  hor i zon ta l  component o f  t h e  average 
1 i n e a r  vel o c i  t y  of  groundwater (V,) using the  Darcy 
equat ion 

w i t h :  

K, = 43 rnld (Swanson e t  a1 . 1992) 

i = 0.0003 o r  0.0004 (DOE-RL 1995b, Figures 6.1-4 and 
6.1-5)  

2. The h o r i z o n t a l  component of t h e  average linear 
velocity o f  groundwater, V,, has been estimated t o  be 
from 0.0645 t o  0.086 m/d, M o n i t o r i n g  w e l l  diameters 
a t  the 300 APT are 0.1016 rn. Therefore, t h e  minimum 
travel t i m e ,  T, t o  o b t a i n  an ir~dcpendent sample for 
t h i s  unit i s :  

T = (0.1016 m)/{0.0645 m;dj = I *6 d (based on i = 0.0003) 

T = (0.1016 m)/(0.086 m/d) = 1 , 2  d (based on i = 0,0004). 

Based on t h e  above c a l c u l a t i o n s ,  sampling every other day would  provide 
t h e  required independent sampl es . However, a "di sturbed zone" due to purging 
may create a larger "effective" diameter than used i n  the  above calculat ion.  
T h e r e f o r e ,  t o  account for t h e  d is turbed zone and/or to reduce the 
au tocarrel a t  i on e f f e c t s  (wh i ch may happen I f groundwater i s  sampl ed t o o  cl ose 
i n  t i m e ) ,  amonth ly  sampling i n t e r v a l  i s  recommended. Sampling will be 
accomplished i n  months when t h e  water level i s  high (March, A p r i l ,  May, and 
June) and again when the water  level  i s  low {September, October, November, and 
December). 

4 .5 .4  A n a l y t i c a l  Procedures 

The 1 aboratory approved f o r  the groundwater monitoring program w i  11 
operate under t h e  requirements of current 1 aboratory contracts and w i l l  use 
standard laboratory procedures as l i s t ed  i n  the SW-846 (EPA 1986) o r  an 
a1 ternate equivalent. A1 t e r n a t e  procedures, when used, wil l  meet t h e  
guide1 i nes o f  SW-846, Chapter 1 . 0 .  Analytical methods and qua1 i t y  control f o r  
the  RCRA groundwater monitoring a c t i v i t i e s  are described i n  WHC (1993). 
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4 .5 .5  Geochemf cal Eva1 u a t i  on o f  I ron and Nanganese 

The hypothes is  t h a t  elevated I r o n  an6 manganese i s  due t o  reducing 
cond i t i ons  in certajn wells completed a t  the bottom o f  the unconfined aquifer  
w i l l  be tested by analyzing key redox (oxidation-reduction) i n d i c a t o r  
parameters: 

F e I I  
dissolved oxygen 
Eh. 

Under reducing c o n d i t i o n s ,  low dissolved oxygen (c1 ppm) and low o r  
negative redox potentials (Eh) (see F i g u r e  4-31, i r o n  and manganese assocfa ted  
w i t h  sediments as oxide coat\qgr on mineral  g ra ins  can be converted to lower 
oxldation s ta tes  ( ~ e "  and Mn ) . This r e s u l t s  in dissolution a t  t h e  sol id-  
l i q u i d  interface { i - e . ,  between pore f l u i d  and surfaces of the oxide 
coatings). The resu l tant  manganese and i r o n  d i s s o l v e d  i n  the  pore f l u i d  i s  
t h u s  f ree  t o  pass  through a membrane f i l ter when the  sample i s  pumped from the 
well and directly through the fi lter holder a t  the well head, The occurrence 
o f  elevated iron and manganese under the  above c o n d i t i o n s  is t h u s  a natural 
consequence o f  the  aqu i fe r  host mater ia l  (i .e,  presence of oxide coat ings)  and 
the i s ~ l a t l o n  o f  t h e  t e s t  zone from atmospheric oxygen. 

The location of the  screened in te rva l  a t  t h e  bottom of t h e  aqui fer  f o r  
the t w o  "deepn we1 1 s i n  the 300 APT w i t h  an~malous  dissolved i ron  and 
manganese and t h e  carrespondingl y 1 ow hydraul i c  conductivities (we? 1 s -168 and 
-178) support t h e  "redox" hypothes is ,  The additional hydrochemical 
measurements needed t o  t e s t  the hypnthesis w i l l  be made i n  the f i e l d  using 
(1) a special sample pump t o  ensure t h a t  in-leakage o f  air (oxygen) does not 
occur dur ing sample ex t rac t ion  and ( 2 )  f l  ow-through t e s t  equipment t o  record 
di ssolved oxygen, Eh, temperature, and pH :ont i n u ~ u s l  y durf  ng an extended 
purge cycle  (up t o  s i x  bore v o l u m e s ) .  Conf i rmatory  measurements of  
d i v a l e n t i r o n  will be made i n  t h e  f i e l d  using HACHm k i t  methods. Low dissolved 
oxygen (tl ppm) l o w  o r  negative Eh p o t e n t i a l s ,  and the presence o f  ~ e ' ~ ,  will 
be taken a s  i n d i r e c t  evidence for acceptiny t h e  hypothesized natural 
occurrence of elevated manganese and i r o n .  

4.6 STAT1 ST1 CAL METHODS 

Sect ion 4 -6 proposes statistical eva lua t ion  procedures for use w i t h  the 
300 APT monitoring program. Statistical eualuatinn o f  groundwater monitoring 
d a t a  w i l l  comply w i t h  requirements set f o r t h  in t h e  WAC 173-303-645 ( B )  (h) 
f i n a l  s t a t u s  regulations. Specifically, PI-ocedures outlined I n  the following 
EPA technical guidance documents will be followed: 

Statistical Analysis o f  Groundwater Noniforing Data at  RCRA 
Faci7ities: Interim F i n a l  Guidance (EPA 1989) 

Statistical Ana7ysis af Groundwater flonitorl'ng D a t a  a t  
RCRA facilities - Draft  Addendum t o  Interim F i n a l  
Guidance (EPA 1992). 
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Figure 4-3. Profiles o f  Eh, C i  ssolved Oxygen, and 
Ferrous I o n  w i t h  Depth. 
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For a compl i ancs-level groundwater moni tor1 ng program, the moni torfng 
object ive  i s  t o  determine If a groundwater concentrat ion l i m i t  such as an MCL 
has been exceeded. This  i s  a very different problem than the  detection-level 
monitoring where t h e  o b j e c t i v e  i s  t o  d e t e s t  leakage from t h e  unit by employing 
upgradientldowngradient comparisons. 

4 .6 .1  Tolerance Intervals 

For a compl i ance-l eve1 groundwater r r ~ o n i t o r i n g  program, t h e  choice o f  an 
appropriate s t a t i s t i c a l  t e s t  depends an t h e  type o f  groundwater concentration 
1 f m i  t. For heal th-based concentrat ion values (e,g. ,  an MCL or an ACL derived 
from heal th-based r i s k  d a t a ) ,  the to1  erance i n t e r v a l  approach Is recommended 
(EPA 1992, page 50) .  A tolerance fnterval i s  constructed i n  such a way t h a t  
i t  contains a t  least a speci f ied  proportion, P, o f  the populat ion w i t h  a 
spec i f i ed  confidence c o e f f i c i e n t ,  100(1 - a)%. The proportion of the 
population included, P, i s  r e f e r r e d  t o  as t h e  coverage. The p r o b a b i l i t y ,  
100(1 - a)%, wi th  which the tolerance interval includes the proportion P% i s  
referred t o  as the tolerance coefficient. I f  compliance data follow a normal 
or a log-normal distribution, an upper 95% one-sided to le rance  1 i m i t  wi th a 
95% confjdence i s  recommended t o  be c a l c u l a t e d  f o r  each constituent o f  concern 
i n  each cornpl i ance we1 1 (€PA 1989, 1992). If t h e  upper to1  erance 1 i m S  t from 
any compliance well exceeds a MCL, i t  i s  interpreted as signlfIcant evidence 
that  more than 5% o f  a l l  compliance values exceed the  f i x e d  I l m i t  ( e .g . ,  MCL) .  
Parametric tolerance 1 i m i t s  ( s u i t a b l e  f o r  normally or log-normally distributed 
d a t a )  are of t h e  form: 

x + ks ( one-sided) 

where Si i s  the sample mean; s i s  t h e  sample standard d e v i a t i o n ;  and k i s  a 
mu1 ti p l  i er based on t h e  coverage,  t h e  confidence 1 eve1 , and sample s i z e  . 
Values o f  k can be obtained f r o m  EPA (1989).  To reduce uncertainty i n  the 
estimates o f  t h e  mean and standard deviation, a t  l east  8 t o  10 samples (from 
each compl iance we1 1 ) are needed. 

When t h e  normal or log-normal d i s t r i b u t i o n  cannot be justlfled, 
especially when a 1 arge p a r t i o n  of the  samples are non-detects,  the use of 
nonparamet r i  c t o 1  erance i nterval s should be considered. The upper tolerance 
1 i m i  t i s usual 1 y the  maximum observed observation from each compl i ance  we1 1 
for each semiannual sampling event- 

Because the  parametric t o 1  erance Interval approach depends heavi 1 y on 
t h e  normal o r  1 og-normal assumption, the adequacy o f  this assurnpt ion should be 
assessed by probabll 1 t y  p l o t s  and/or s tat is t ical  goodness-of-fi t tests, such 
as t h e  Shapl ro-Ui I k.  test ar !.ill i.cf.~r.s. t e s t  af. -wrmallty ( G ! !  Sert !987, 
Conover 1980). Unfortunately,  al l  of t h e  a v a i l a b l e  t e s t s  for normality o f  
data  do not e x h i b i t  high degrees of power when the sample size i s  smal l  { i  . e . ,  
t20 to 30 o b s e r v a t i o n s ) .  I n  a compl lance rnonitorfng program, Tt i s  
impractical t o  o b t a i  n 30 independent sampl es d u r i n g  -each ssmf annual sarnpl i n g  
event .  Therefore,  a nonpararnetr ic tolerance i n te rva l  approach should be 
considered for the 300 APT.  One advantage i s  t h a t ,  unless a l l  the sample d a t a  
are non-detect ,  the maximum value w i l l  be a detected concentra t ion ,  leading t o  
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a we1 1 -defined upper to1  erance. However, t h e  nonparametric to1 erance 
i n t e r v a l s  r e q u i r e  a 1 arge number of  samples t o  provide a reasonable coverage 
and t o 1  erance coef f i  c i ent . 

In order to have a minimum coverage u f  95% w i t h  95% confidence, 
59 samples are needed. This means one would be 95% sure that at least 95% o f  
the population measurements will fall below t h e  maximum value based an 
59 observations. When the  maximum value (from four samples) i s  chosen as the  
upper tolerance l l m i t ,  the  average coverage (not t h e  minimum coverage a s  
discussed above) i s  80%. That i s ,  one would expect that on average t h a t  80% 
o f  the  p o p u l a t i o n  from t h a t  compl iance well w i l l  be below the maxlmum va lue .  
More samples a r e  needed t o  achleve a hjgher coverage. I t  can be shown that at 
least 19 samples (per compl iance we1 1 per  semi annual perjod) are necessary to 
achieve 95% coverage on average. For  t h e  purpose o f  t h i s  monitoring p l  an, i t  
i s  assumed t h a t  a 00% average coverage I s  acceptable  because ( 1 )  a very large 
amount of hydrogeol ogic and contaminant d a t a  have been collected from the 
300 APT well s s ince  1907 and ( 2 )  t h e  rate, extent ,  and concentrations o f  
groundwater contaminants o r i g i n a t i n g  from t h e  300 APT a re  we1 1 understood. 

4.6 .2  Confirmation Sampling 

For tolerance 1 imits to be useful resampl lng has t o  be allowed before a 
decision i s  reached. This i s  because tolerance limits have a built-in failure 
rate o f  (1  - P I % .  For example, one would expect  1 i n  every 20 samples t~ be 
ou ts ide  o f  the  upper 95% tolerance limit just by chance, To decrease the  
chance of a false positive decis ion because o f  either t h e  b u i l t - i n  failure 
ra te  or t h e  e f f e c t s  o f  gross  errors in sampling or analysis, v e r i f i c a t i o n  
resampl ing  i s  necessary. T h i s  i s  t h e  best available approach to balance fa lse  

- - . . . . . - . . - p o s i t i v e  a n d - f a k e  n ~ g a t - i v ~  d~~is!cns--(G4bbcns 1994)-;- -Kn case o f  an i n i t i a l  
exceedance, a verification sampl ing i s  needed to determine i f  the exceedance 
i s  an artifact  caused by an error i n  sampl ing, analysts, o r  statlstfcal 
e v a l u a t i o n  or natural v a r i a t i o n  i n  t h e  groundwater. Recent EPA guldance 
(1992)  encourages t h e  use o f  resamples a s  A means t o  reduce the f a c i l i t y - w i d e  
f a l s e  p o s i t i v e  ra te .  

Confirmation retesting can be accomp'l i shed by tak ing  a speci f i c  number 
o f  a d d i t i o n a l ,  independent samples from the well where a s p e c i f i c  c o n s t i t u e n t  
triggers the  i n i  ti a1 exceedance. Because more independent d a t a  are added t o  
the overa7 1 t e s t i n g  procedure, r e t e s  ti ng o f  additional sampl es, in general , 
will make the statistical test more powerful and result i n  a more reliable 
determination o f  p o s s i b l e  exceedance. Therefore,  the ob jec t ives  f o r  t h e  
verlficatlon sampl t ng are t o  ensure (1)  quick i d e n t i f i c a t i o n  and conf i rmat ion 
o f  contamination exceeding some standard, i f  any, and (2) t h e  statistical 
independence o f  success ive  resamples from any we1 1 where i ni ti a1 exceedance 
occurred. The performance o f  the statistical retesting strategy depends 
substantially on the independence o f  the  d a t a  f rom each well. 

After  considerat ions c i t e d  above, it i s  proposed to o b t a i n  two 
Independent samples, s p l i t  each sample, and send the splits to two d i f f e r e n t  
1 aboratories f o r  independent v e r i f i c a t i o n .  I n  t h i s  way, 1 aboratory b l a s  ( i f  
present )  can be i n v e s t i g a t e d .  A statistically s i g n i f i c a n t  result will be 
declared only if a l l  resamples  are l a rger  ,than the M C t .  I f  a l l  resamples are 
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below the MCL, the  compliance monitoring program will continue, I f  r e s u l t s  
are inconclusive,  another round of v e r i f i c a t i o n  resamples wfl l  be i n i t i a t e d .  

Finally, i f  the magnitude o f  the i n i t i a l  exceedance i s  small (e.g., 
<25%), special analysis may be requested i m  order t o  achieve lower detection 
1 imi t s  and/or improved accuracy and preci s ion. 

Non-detects w i l l  be handled per recornmendat ions  stated I n  the  EPA 
guidance documents (1989 and 1992). Hon-detects will not present a problem i n  
using a nonparametrlc method t o  evaluate compliance da ta  i f  the  detection 
1 hi t  i s  lower than the M C L .  I f  a parametric s t a t i s t i c a l  method i s  used, then 
t h e  hand1 lng o f  non-detects will depend on t h e  percentage o f  detected values .  
Basically, a s u b s t i t u t i o n  method (use 1/2 o f  the detect ion l imit  t o  replace 
non-detects) wil l  be used i f  less than 15% o f  al l  samples are non-detects. 
If the percent o f  non-detects i s  between 15% t o  50%, either Lohen's method or 
Ai tchison's adjustments wi 11 be used.  Detailed descr ip t ions  o f  these methods 
can be found i n  EPA (1989 and 1992). When more than 50% o f  the  sample values 
are non-detects, t h e  P o i s s o n  model may be used t o  d e r i v e  a P o i s s o n  to lerance 
l imit .  Steps t o  ca lcula te  an upper tolerarlce 1 i m i  t us ing  the Poisson model 
are given I n EPA (1 9 9 2 ) .  

4.6.4 Outliers 

An outlier i s  an observat ion  t h a t  does not conform t o  the pa t te rn  
establ ished by other observatf ons i n  the d a t a  s e t .  Possible reasons for i t s  
occurrence include contaminated sampl ing equipment, Inconsistent sarnpl i n g  o r  
a n a l y t i c a l  procedure, d a t a  transcribing error, and true but extreme 
measurements. Statistical methods such as Grubbs' methods (Grubbs 1969) for 
t e s t i n g  o f  outliers a n d / o r  t h e  box-and-whisker p l o t  (Ostle and Malone 1988) 
may be used. Once an observation i s  found to be an outlier, the  following 
ac t ion  s h o u l d  be taken:  

If t h e  error can be identi f ied and the correct  va lue  
can be recovered through the Request f o r  Analytical 
Data Review (RADE)  process (see S e c t i o n  5 . 1 )  , rep1 ace 
t h e  out7 ier value with  the corrected va lue .  

I f  the  error can be documented but t h e  correct value cannot be 
recovered, the  out1 i e r  should be deleted.  Describe t h i s  deletion 
i n  t h e  s t a t i s t i c a l  repor t .  

I f  no error can be documented, then assume t h a t  the 
value i s  a v a l i d  measurement. However, obta in  another 
sample t o  confirm the h igh v a l u e ,  if necessary. 
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4.7 DETEMlNIHG RATE AND DIRECTION OF GROUNDWATER FLOW 

Depth t o  water will be measured in 32 300 Area wells semiannually in 
order to c o n s t r u c t  water  table maps. These maps will be used t o  interpret the 
d i r e c t i o n  o f  groundwater flow and to der ive  t h e  water table gradient .  The 
gradlent, in turn, wtl l  be used w i t h  est jmated values o f  hydraulic 
conduct iv i ty  and e f f e c t i v e  porosi ty  t o  ca l cu l a t e  f l o w  rate by using t h e  Darcy 
equat ion (see Section 3.2). Because the 300 Area water tab le  i s  significantly 
affected by Co lumbia  R ive r  level, t h e  semiannual measurements will be 
coordinated w j t h  seasonal fluctuations o f  Columbia River s tage  in order t o  
cons t ruc t  water tab le  maps corresponding t o  high and low stages.  
Historically, high river stage  i s  somewhere i n  the  months of May or June, and 
1 ow river stage occurs in September. Therefore, the semj annual measurements 
will be i n  September and 1 n either May or June. Exact t i m e s  o f  measurement 
will be adjusted t o  ensure t h a t  high and low stages are represented. The 
wells measured semiannually f o r  water  level are listed i n  Table 4-6 and shown 
I n  Figure 3-1. Water levels will be measured and recorded as s p e c i f i e d  in 
Ell 10.2 (WHC 1988). 

I n  addi  t i  an t o  t h e  32 we1 l s measured semi annually for cons t ruc t ing  water  
table maps, 8 other  we1 l s w i  11 be measured semi annually t o  determine hydraul i c 
head o f  t h e  1 ower portion o f  the unconfined aquifer ( 4  we1 1 s) and upper 
confined a q u i f e r  (4 we1 l s )  . The we1 1 s measured i n  the lower  port i o n  o f  t h e  
unconfined aquifer a r e  399-1-108, 399-1-168, 399-1-178, and 399-1-180. Wells 
measured i n  t h e  uppermost confined a q u i f e r  are 399-1-9, 399-1-16C, 399-1-17C, 
and 399-1-18C. Figure  3 - 1  shows t h e  w e l l  locations. 
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Table  4-6. Wells Used for Semiannual Depth-to-Water Measurements. 

brellq Man itorina the  TQD of t h e  Unconf ned Aaui fer 

Wells Moni tor ins  t h e  B o t t o m  of  t h e  Unconfined Aaulfer 

Yells M ~ n i t a r i n s  the  U ~ ~ e m o s t  Confined Aauifer 



- .  
4 

,, , . . 
UHC-SD-EN-AP- 185, Rev. 0 

5.0 OATA MANAGEHEW AHO REPORTING 

5.1 OATA VERIFICATION AND VALIDATION 

All contract analytical laboratmy results are entered into t h e  HEIS 
database. Data from t h i s  larger database are downloaded t o  smaller d a t a  sets  
for d a t a  val  idat ion,  data reduction, and trend analysis. Data verification 
and validation a c t i v i t i e s  should follow WHC-CM-7-8, Section 2.6, "Validation 
and V e r i f i c a t i o n  o f  RCRA Groundwater D a t a "  (WHC 1992). Suspected data  are 
submitted for formal r e v i e w  and resolution through the RADE process per 
Section 4 . 2 ,  "Eva1 uation o f  Requests for Analytical Data ReviewH (WHC 1992) 
Results o f  data  v e r i f i c a t i o n  and validation shall be reported I n  t h e  RCRA 
quarter1 y and annual repor ts  . 

5.2 REPORTING 

The results o f  s ta t i s t i ca l  evaluation w i l l  be reported t o  Ecology i n  the  
RCRA quarterly and annual m o n i t o r i n g  reports. The s t a t 1  st ical results will 
include a 1 i s t  o f  groundwater parameters analyzed, detect !  on 1 imits, and 
a n a l y t i c a l  results .  If a s t a t  i s t i  c a l  l y  s i g n i f i c a n t  exceedance (a f te r  t h e  
confirmation resampling e v a l u a t i o n  process)  i s  determined a t  any well a t  the  
Pot,  t h e  following s t e p s  will be taken per WAC 173-303-645(10) (g) {i) (1 1 ) .  

Notify Ecology in writing w i t h i n  7 days of the  f i n d i n g  w i t h  a 
report indicating which c o n c e n t r a t i o n  1 i m i  t s  have been exceeded. 

Submit an a p p l i c a t i o n  for a perrn-lt modification t o  e s t a b l i s h  a 
c o r r e c t i v e  action program to Ecology i n  90 days. 

I n  case of a fa l se  p o s i t i v e  c la im,  the following procedures wil l  be 
taken per WAC 173-303 -645 (10 ) ( i ) ] .  

N o t i f y  Ecology in wrjting with in  7 days o f  the f ind ing  ( i , e . ,  
exceedance) t h a t  a f a l s e  p o s i t i v e  c la im will be made. 

Submi t  a r e p n r t  t o  Ecology w l  t h i n  45 days. Th is  report should 
demonstrate t h a t  a source o t h e r  than t h e  300 APT caused t h e  
standard(s) to be exceeded or t h a t  the apparent noncompljance with 
standard(s) resulted f r o m  error i n  sampling, analysis, or 
evaluation. 

Submit an application f o r  a pemit modjfication t o m a k e  
a p p r o p r i a t e  changes t o  t h e  compl i ance m o n i  tor1 ng program within 
45 days. 

Continue monitoring i n  accordance wi th  the compl iance moni taring 
program. 
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6.0 CORRECTIVE ACT I O N  PROGRAM 

I f ,  a t  the POC, dangerous waste constituents o f  concern are measured i n  
the  groundwater a t  concentrations that  exceed t h e  appl i cab1 e groundwater 
concentrat ion l i m i  t ,  a corrective a c t i  on level monitoring program will be 
established, The development o f  a corrective action level monitoring program 
will be i n l t f  a ted  by integration o f  RCRAjCERCLA programs. Groundwater 
monitoring w i l l  continue a s  described in Chapters 4.0 and 5.0. Imp1 ementat ion 
o f  the  corrective a c t i o n  will be deferred and in tegrated with t h e  remediation 
o f  t h e  300-FF-1 (source) and 300-FF-5 (groundwater) operable u n i t s .  
A description of the  groundwater monitoring p l a n  t h a t  will be used t o  a s s e s s  
t h e  e f fec t i veness  o f  the  corrective/remedial a c t i o n  measures will be submitted 
when t h e  need f o r  corrective action i s first i d e n t i f i e d .  
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CONCENTRATION VS. TlME PLOTS 
FOR DETECTED CONSTlNEHTS AND CONSTITUENTS EXCEEDIWG HCLs 
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E L L  CWSTRUCTION AWD CWPLETIW S W R Y  

D r i l l i n p  S w p l e  
Method: Csble tool H e t h d :  D r i v e  bmrrel 
D r i l l i n g  300 Area Uater Additives 
FLufd Used: S m l v  Used: Mot docunentd 
P r l  l l e r 4 s  WA State 
~snc; Cordon i i c  ~ i - :  oon 
Dr i l l ing  C V ~ V  
Conpany:&ociated D r i l l e r 6  locat ion: 
Date Date 
Started: 13HovB6 Corrplete:J2Hov&5 

E L L  TEMPORARY 
UWBER: 3W-1- 10A YELL NO: 9-3 
Hmf ord 
Cowdinatas: N/S S 
State * "' * 
Cwrdlnrrtes: W H o t  docurrentad E N o t  doe 
S t a r t  
Card #: Mot documented 1- R S 
E I c v e t i m  
Ground surfsce: 571.W-ft Brass cap 

Depth t o  water: 29.0-ft  Nova6 
[Grovd surface) 29.L-ft 17DecP3 TL-: E l t v ~ t i m  ~f re fe rmet  point: L373.65-ftl 

(top of casing) 
GEMERALlZED Ce~togisc's I Height o f  rmferencm p int  above[ 1.71-ft 3 
STRATIGRAPHY Log p r o d  surface 

I Depth o f  surface seal  I b 1 3 . 5 - f t l  
&lo: coarse to mcdiur SAWD Type or surface real:  
10w20: Sandy GRAVEL Por t land  c m t  4 - f t  x 4 - f t  n 6-in(m#l) 
20130: S i l t y ,  sandy GRAVEL e~tending 3 - f t  fnto amulus. 
30*35: S i l t y ,  sandy PEBBLES -1  Bentonite c r w b l e s  t o  13.5-ft 

-1 & - i n  I D  stainless steel  crsing,  
t1 .7 -24 .5 - f t  

Hole d i m t e r ,  
--I W5.O-ft. 11-in nminal 

Volclay bentmitt pc l l r ts ,  
:-- I 1,$,,5?18,5-ft 

--I S i l i c a  sard pack, 
18.5--39.5-ft. &la-mcsh 

-.-: 6 - i n  stainless stest screen 
24.5-39.5-ft. #40-slot  

--I 10+in  telescoping screen, 
2 9 . 5 4 9 . 5 - f t  

- f!.!m;f - 

f!!fi:f;;!f;!F.+ 
':I !'I !!! !P tJ 

ijismckf i I( 11. f"f"f'!f" 1" 
I4 11, w I 

DTB=Depth t o  bottom, 
3 9 . 1 - f t ,  ItFeWZ 

--I Borehole d r i l l e d  depth: [ 45.0-ft I 

Drawing BY: u ~ t / 3 - D l - ~ O A . A S B  
Date : 12dan94 
Rcfcrmee : HAHFORP E L L S  

VHC-SD-EM-DP-071 1 
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WELL COWSTRUCTICW AND CElllPLETIDN S W R I  

D r i l l i n g  SanpLr 
Methd: Cable t o o t  Methd:  Drive barrel 
DrTlLtng Additives 
FLuld Usod: Raw uater U s d :  Mot doccmented 
D r l  LLer's WA S te ta  
Ilm: D Rossmsn Lic  Mr: Hot d o e m r e d  
D r l  t l lng ConPenY 
Coapany: Kaiser Engibers  Location: Hanfard 
Dst t  Date 
Started: ObSnp91 C w l e t e :  OmctP1 

UELL TEnPORhRY 
UMBER: 399- 1 - 700 E L L  W: 1-108 
tivlford 
Cwrdinata: H/S r doeumnted E/Y 
SIateYlD83 a 
Cwrdirmtes: M 116.R9.0kn E 594.351 .Wm 
S t a r t  
Card R: Hot docwnttd  1 R S 
Elwst ion  
G r d  surface:- 

Depth to water: 37.7-ft 080etP1 
IGrorad surf ace) -- I Elrvsticm o f  r e f e r ~ n c d  polnt: B75.58-ftl 

(top of i m r  casing) 
GEllERALIZED G+ologlst's Height of refe-r p i n t  m h t  
STRATIGRAPHY Log grwnd surface 

Depth of  surface seat 1J+ZOO3-ftI 
018: SAND T p  o f  surface seal: 
&lo: S i l t y  S M D  4 - f t  rr 4 - f t  concrete surface psd 
10-35: Gravelly s i l t y  SAND enteds  2.5-ft i n t o  a w l u s  
35*39.4: S e e  GRAVEL : Portland c e n t  grout 
39 .649 .6 :  Gravelly SAND t o  20.3-ft 
49.*54.7:  Sew GRAVEL 
54-7-72: Gravelly SAW 
72-73: SILT -I 4 - j n  I0 T304 stainless steel  casing, 
73-29.8: Gravelly SAND + I  , 5 4 0 4 . 5 - f t  
79.8..80.1: Gravelly S I L T  
80.1.98; Gravelly SAND Bentanlte cruobten, 
98409.8: S l i g h t l y  gravelly SAND -) 20.3~Z8.2-f t 
109.b113: Gravelly SAND 
113wlt9: SIFT Btntonice slurry,  

za.2..ps.o-ft 

Hole d i m t e r ,  
--1 &53.0-ft. 10.95-in 

- 1 1  73.04 19.0.fr. 8.8-in 

S i l i c a  nard p c k ,  
------I W.Wl00.8-ft,  40..1W-mesh 

100.Br114.4-ft. 2 0 4 0 - m h  

4-in T M 4  s t a i n l ~ s r  st tet  a c r m ,  
-! l [U.5~114.5- f t .  # I D - s l o t  

B e n t m i t e  hole plug, 
715.3a119.O-ft 

Prnwtng By: RKL/J-01-t0B.ASB 
D a t o  : 51Jan94 
Reference : HflNFORD UELLS 

WRC-SD-EN-TI-052 

-.--I Bnrch~lc  d r i l l t d  dcpth: [ 119.0-ftl 
L- 8- i n  tes ing  shoe 

cut o f f  snd lef t  i n  hole, - t lT,O*119.0-ft  
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E L L  CONSTRUCTIOH AND WnPLETIMl  S W R Y  

D r i l l i n g  s w p l e  
Method: cable tool  Method: D r i v e  barrel 
Dr i l l ing  300 Aree Water Addl t lws 
Fluid Usd:  S U ~ L Y  Used: N o t  dmumnted 
Dr i l ia r ls  UA Stare 
H a m :  Ams t i c  Nr: 1224 - 
D r i l  l'ing C W M Y  
cmpany: Associated D r i l l e r s  Lccetion: -- 
Date Daf e 
Stnrted: 01Dec86 Canplete: ObDecM 

WLL TEMPORARY 
NUMBER: 3W-1-16A UELL NO: C - I A  
Hanf ord 
Coordlnstes: I l /S  S 23.341 
state RU 56,035.6 IN * 
Coordinates: N Not d o c m n t e d  E Pot dncurmted 
Start  
Card #: Wot docunented T R- S 
Elevation 
Ground surface: 380.21-ft Bras6 cap 

Depth t o  watar: 
( ~ r a t n d  surfncc) 4P9P 1 - f t  1 ec93 I-- I Elevation o f  r e f e r m e  point: E381.51-ffl 

(top o f  easing) 
EUERALIZED Gtolagist's I Height of reference point &we[ 1 -30-f t .I 
STRATIGRAPHY Leg g r a d  aurfece 

! Depth o f  surface seal I @US.-ftl 
0 4 5 :  s i l t y ,  sandy GRAVEL Type of surface seal: 
15~20: Ciaycy, nerdy GRAVEL 4 - f t  K 4 - f t  c o m r a t t  surface pad 
2Q-30: S i l t y ,  sandy GRAVEL --I Crment t o  5 . 0 - f t  
30-35: S i l t y ,  gravelly SAND 
3 5 4 5 :  S i l t y  SAND ui th CLAY and GRAVEL 6 - in  I D  stsinlass steel cesing, 
45cTD: S i  Lty, gravelly SAND 

Bentonite cruibLts, 
-1 5.0r21.0-ft 

Hots diasleter, 
-I 0147.5-ft .  11-in nominal 

Bentonite pel le ts ,  
I 21,0"24.8*ft 

,jai.--j S i l i c a  send p c k ,  
3 L . 8 4 7 . 5 - f t ,  1040-mesh 

I 6-in s ta in less  steel screm, 
32 .547 .5 - f t .  #2O-slot 

: 10- in  telescoping screen, 
37 .547 .5 - f t .  wo-slot 

1 Borehole d r i l l e d  depth: I 47.5-ft  1 

DTB=Dcpth t o  bottom, 
47 .0 - i t .  04Dtc9O 

Draning By: RKLIT-01-1bR.ASE 
Dnte : l 2 d a f i C  
R a f t r m c e  : HANFORD UELLS 

WHC-50-EM-DP.071 
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E L L  COHSTRUCTIDH AW CPIPLETIW &WARY 

Dr i  1 l i n g  Sample 
nethod: Cmble r o d  Method: Prlve barrel 
D r i l l i n g  JOOAreaUater Additives 
F lu id  Uscd:-y Uatd: H o t  chcmnttd 
Drit l t r r s  MA State  
N m :  CprdOn/AWS L i c  Nr: 1517/1224 - 
Drl Lling EonpanY 
C ~ a p s n y :  Associated Dr i l l e rs  Location: -- 
Date Date 
Startsd: 2PJan87 Curplate: lOFabs7 - 

UELt TEWO(URY 
WMBER: 3W-1-166 WLL NO: C - t Q  
Hanf nrd 
toordinatts: W/S 5 
Stnte * E'u FSHh 
Cnordi~ters: N Mot docunnted E Hot  doc 
Stsrt 
Card #: N o t  d o c m t d  T R S 
Elewetion 
Ground surface: 380.03-ft Brass tap 

Depth to wmter: 37.5-ft Feb97 
[Gr& surface) 37.8-ff 17DeePZ I Elevatim of reference point: -1 

<top O f  c u i n g )  
GEMERALIED Gtologistrs I Reight of r e f e r m e  point a b w e [ m  
STMT 1 GRAPHY log  I grovrd surface 

I D v t h  of surface sad t W5.0-ftl 
0-10: Sandy GRAVEL T p  of surfaca aeal: 
1 0 4 5 :  S i l t y ,  sandy GWNL 4 - f t  r 4 - f t  surface p d  
3 5 4 5 :  Gravtl ly,  s i l t y ,  clayuy SAND -1 Ccment t o  5 .0 - f t  
45-60: Si t ty ,  amdy GRAVEL 
6045: Clayey, s i l t y ,  sandy GRAVEL --I 6-In  I D  stainltss steel casing, 
65-75: S i l t y ,  graveliy SAM0 +t.?-105.0-ft 
7540 :  S i l t y ,  smdy GRAVEL 
8 0 4 5 :  Clsyey, s a d y  GRAVEL I Bentonite crubles, 
8 5 4 0 :  Grevetly, s i l t y ,  clayey SMID 
9 0 9 5 :  S a w  GRAVEL 
95*110: sflty, s a w  GRAVEL 
1 1 b T D :  Clayey, s i l t y  saw GMVEL 

Hole diameter, 

inal 

-1 6-in stainless steel  scrtm, 
1 0 5 . i W l f . O - f t ,  Y Z D - s l o t  

I 116.0-ftl 

DTB=Depth to bttm, 
115.5- f t .  03DtcPP 

Drawlma By: RKL/3-01-lbB.ASB 
Date : IZJanP4 
Reference : HANFORD WELLS 

YHC-SD-EM-DP-071 



4 ,  ,I 

WHC-SD-EN-AP-185, Rev. 0 

YELL C(HISTRVCTIOII AHD CWPtETIW S l W A R Y  

Oril I ing Surpte 
Hsthd :  Cable twl M e t h d ;  P r i v t  barrel 
D r i l l i n g  300dresUats-r Additiws 
f lufd Used: S w l y  U s d :  Not kutttntcd 
Dr i l (mrts  WA state 
H e m :  Cordon Lic Nr: 0079 
~ r i l t ' i n ~  Cmany 
C-y: A s n o c i ~ t e d  Dri 1 lers Locati m: 
 ate Date 
Started: 08Uov84 Con-~ lc te :  13Ww86 

E L L  TEMPORARY 
WLMBER: 3W-1-17A UELL no: c - a  
Hanf ord 
Coord~natcs: N l S  5 E N  E 13 630 
State i i iwkr -  mmn 
Coordinates: N Mot docunnted E M o t  &e 
Start  
Card #: T R S 
Elwation 
Grwnd surface: 375.13-ft Brass cap 

Depth t o  nattr: 32 .3 - f t  Hovad 
(6rw-d surface) 33.2-ft  17Dtc93 1 - L - !  Eleva t im  of reference p i n t :  an.47-ft1 

(top of cnsing) 
GENERALIZED Geolopistrs Height of refer- p i n t  h e [ -  
STRATIGRAPHY Log p r o d  surfsce 

1 Depth o f  surface sea l  [ Dwfr.0-ftl 
*to: Sandy GRAVEL Type o f  surface seal: 
1 b 2 5 :  S f  t ty, sandy GRAVEL 4 - f t  x 4 - f t  cmcrete pd. 
2 5 4 5 :  S l t t y ,  greve l ly  SAND -I Cemmt t o  5.0-ft  
3 5 4 0 :  S i l t y  SMD 

b-in ID stainicss s t n l  caeing, 

Bentonite c rub les ,  

Hole diameter, 

Volclay bentonite pellets, 

S i l i c a  sand pack, 

6-in atainltss steel screen, 
-I 25.0-40.0-ft ,  N O - s l o t  

I Borcho~t drilled depth: I 41.0-ft I 

DTB=Dcpth t o  battom, 
4 1 . 5 - f t ,  03Dec90 

Drsufng By:- 
0 a t t  : t2JanW 
Rcftrtnct : HAHFORD WELLS 

WHC-SD-EH-pP-O?l 



WHC-SD-EN-AP-185, Rev. 0 

WELL CONSTRUCTION A M I  CmPLETlDll SUmARY 

Drilling Ssrpl c 
Method: Cable t o o l  Hcthod: Drive b a r r e l  
Drilllm 300 Area Water L d i t i v e s  
f l u i d  Used: SUWIY Us&: Not &c-tcd 
Dr l  l l e r l ~  W Sta te  
W m c  Cordon L i c  N r :  1517 
Dr f t l ing  CarPaW 
Ca-pany: Associated D r i l l e r s  Location: - 
Date Date 
Started: OfDee86 Ccnplett: 1PDec86 

YELL TEMPORARY 
M B E R : ~ W - 1 - 1 7 B  Y l 1 N O : C - i ! B  
Hanf ord 
Coordinates: H I S  
State 
Coordinates: W N o t  docunented E not doc 
S t a r t  
Curd f :  Mot docunentcd T R- S 
Eleva t im  
G r a d  surface: 375.48-ft Brass c a ~  

GEMERALIZED Gcrrtogi s t ' s  
STR&TIGRAPHY Log 

h 

W5: S i l t y  SAND 
5 ~ 1 5 :  S i l t y ,  sandy PEBBLES 
15..25: Sandy PEBBLES 
2 9 5 0 :  Gravelly SAND 
30-35: s a d y  GRAVEL 
35-4D; S s d y  PEBBLES 
4 0 4 5 :  S a w  GRAYEL 
55-70: Silty, sandy GRAVEL 
7 0 4 5 :  Sam GRAVEL 
85-90: S i l t y ,  s- GRAVEL 
90r95: Sardy GRAVEL 
95wlO5: S i l t y ,  sandy GRAVEL 
105-110: S i l t y ,  g r a v e l l y  SAHD 
110r115: Sam, g r a v e l l y  CLAY 

I : : :  
o m . .  
I . . '  . . . -. - 

, Elwetion of re fe rmet  v l n t :  D77.87-fLl 
CtPp o f  castns1 

1 Height of r e f e r n e e  v i n t  nbovt[ 2.19-ft I 
ororsld surface 

I Depth o f  surface sral  C 04 .0 - f t l  
T p  of surface ~ e n l :  
4 - f t  x 4 - f t  concrete aurfmcc pad 

-I C m n t  t o  4 .0 - f t  

- 1  Bentonite c r w b l e s ,  
4.O-28.0-ft 

+----I 6-in I D  stainless steel casing, 
1 + z . ~ - I o o . o - ~ ~  

Volcley tabtets, . . . . . - - 1  20.8.95.0-ft 
* .  * . . + 

.. . . e . - -  . . v  ... .." 
-.. ... ... ... 
... ... . . . . - - 

. . . . . . .." ... . * .  . * "  
rn - "  ... ... . . . . ." 

... ... Silica sand pack, 

- 1  6-in stainltrs steel s c r m ,  I 100.0-ftl 
i a b i 1 o - f t .  * o - s i ~ t  

F i l l ,  
I 113.5-115.0-ft 

t 115.0-ftl 

PTBgepth t o  bottom, 
110.2-ft, 0 3 D m  

Drawing By: RKL/3-01-17B.hSB 
Date : 12Jan94 
Reference : HANFORD WELLS 

UHC-SD -EN-UP-071 



1 ! 

8 ,  ' >  , 1'1' 
WHC-SD-EN-AP-185, Rev. 0 

- 

YELL MYSTBUCTIOU AND COWPLETlm W R Y  

O r i t l i n g  S a n p l t  
M r t h d :  cable toat Methad: Drive berrel 
D r i  l t l ~ g  300 dram Yatcr  Additives 
F iu id  U s d :  SUWIY Usmd: Not  dmurrmtwd 
Dri iLer ls  Uh Sta te  
Hum: Cordon L i c  Nr: 0079 
Dri t l ing C W ~ ~ Y  
Capsny: Plssocisted D r i l l e r s  L o c a t i ~ n :  
D s t t  Date 
Ec-r+arl .  .,,, .,. 06kav86 conplete: 12Hov86 

YELL TEMPORARY 
ULMER: 3W- l - lBC,  M L L  WO: C-3A 
Hanf ord 
coordinatcr: N/S N Z0.407 
State RH 58,970.1 
Loordimter: N 3F4.928 E 2. 

RWB-3 
308.254 

Start  
Card fi; N o t  dncunmttd T R- 5 
E I tvation 
Grourd surface: 987.77-ft Bress cap 

Depth t o  water: 47.0-ft  M~v86 
[Grou-d surface) 44.9-ft  l fDtc93  I - ;  ~ l e v n t i o n  of refermcc pplnt: aPD.83-ftl 

(top of casing) 
GEUERALIZED Geolog is t rs  I Height of r c f t r m m  point alwvtt-3 
STRATIUUPHI log g r m  surfate 

I Depth of surface smel 
M: No record 

r w.5-ftl 
Type of surface serl: 

5-35: S l ! t y  S Y D  4- f t  x 4 - f t  t a ~ r e t r  surface wd 
I S 3 5  : Gravel l y  SAND -: C m n t  t o  5 . 5 - f t  
3-5: Si l ty ,  gravetly SACID 
45w60: Grevelty SAIID u i t h  trace Bentonite trurbles, 

o f  SILT I 5.5-31.8.ft 
6DrTD: Sendy GRAVEL w i t h  t race  

o f  S t  LT and CLAY -1 6 - i n  I D  stainless steel casing, 
+3.1*39.O-tt 

H o l r  d i e m t e r ,  
+--I 0 4 3 . 0 - f t ,  11- in  nominal 

Volclay h t o n i t e  pel le ts ,  

-1 *- in  stainless steel screen, 
39.MC.D-f t .  & O - s l o t  

-I 1 0 - i n  ttLtscoping screen, 
3 9 - 0 4 4 . 0 - f t  

--I Gravel p c k  t. 54.4-ft 

163,O-f t  I 

DTEQapth t o  bottan, 
53.8-ft. WUov3l 

Drauino By: RKL/~-01-IBR.ASB 
Data :- 
Rmfrrmcs : HAWFORD UELLS 

WHC-SO-EN-DP-071 



WHC-SD-EN-AP-185, Rev. 0 

b 

WELL COIlSTRUCtIOl l  AND COnPLETIW O W R Y  

D r i L I i n g  Saiptc 
Methd: Cable tml Methcd: Drive  barrel 
Dr i l I ing  300 Area Vatcr bdditives 
Fluid Used: S w l y  Used: Mot doc- 
D r i  l ler ls UA State 
H m :  Cordon L i c  M r :  0079 
DriILlw C W Y Y  
C-W: Location: 
Dmtc Date 
started: 13NovBb Complete: 2bJanS7 

M L L  TEHPWlARr 
YWBER: 399- 1 - 168 UELL I D :  C-38 
Henf ord 
Cu~lrdinates: Y/S 
State * ' " ~  
Cwrdinatax: H N o t  d o c m t e d  E Not doc 
Start 
Card #: Mot docrmnttd T R- s 
Elcret lon 
G r a d  surface: 387.24-ft Bress cap 

Depth t o  water: 42 .5- f t  Jan87 
[ G r d  surfnca) 44.0-f l  IfDtca -I E l e w t l m  of rmference pojnt: f t l  

GENERALIZED Geologist 's  
STRATIGRAPHY Log g r o d  surface 

I Depth of surface seal t015.0-ftl 
0-5: N o t  docunentd Type af surfsee seal: 
5-11 : ShHD 4 - f t  x 4 - f t  concrete surface ped 
11-15: SAND nnd GRAVEL -: C e n t  t o  5 .0- f t  
15-25: Sandy GRAVEL 
25130: S i l t y ,  sandy GRAVEL Bentonite cruhles,  
3 W O :  Sandy GRAVEL with 

trece o f  S l L T  
4 0 4 0 :  S i l t y ,  sandy GRAVEL -I 6-in I D  stainless steel casing, 
50U55: Pebbly SAND t2.7-108.5-f t 
5 5 6 0 :  Sandy. s i l t y  GRAVEL 
6 0 4 5 :  Pebbly SAND Ho le  dismster, 
65-85; Sl l ty ,  sandy GRAVEL - 1  h 1 2 5 . 0 - f t .  11 - in  nominal 
-0: Sandy SlLT 
90-95:  S i l t y ,  s a w  GRAVEL 
9 5 4  15: Sandy, s i l t y  GRAVEL 
115-120: S i l t y ,  sandy GRAVEL 
1 2 b l Z :  Sandy, clayey GRAVEL 
125 : Sandy, grsvcliy CLAY 

, -: 6- in  s ta in less  steek screen, 
108.5r118.5-ft. KO-s lo t  

--I Borehole drilled h p t h :  1 125.0-ftl 

Drawing By: RKLIJ-01-IBB.AS3 
Date : t2JanPk 
Utftrance : HARfORD M L L S  

UHC-SD-EN-DP-071 



Class 1 Modification WA7890008967, Part VI, Postclosure Unit 1 
February 2004 300 Area Process Trenches 
 

Part VI, Postclosure Unit 1-4.i 

Chapter 4.0 Closure Contact 1 

2 
3 

4.0 CLOSURE CONTACT....................................................................................................Att 31.4.1 
 



Class 1 Modification WA7890008967, Part VI, Postclosure Unit 1 
February 2004 300 Area Process Trenches 
 

Part VI, Postclosure Unit 1-4.ii 

1 
2 
3 
4 
5 

 
 
 
 

This page intentionally left blank.



Class 1 Modification WA7890008967, Part VI, Postclosure Unit 1 
February 2004 300 Area Process Trenches 
 

Part VI, Postclosure Unit 1-4.1 

1 

2 
3 

4 
5 
6 
7 
8 
9 

4.0 CLOSURE CONTACT 

The RL is the official contact for 300 Area Process Trenches during the postclosure period at the 
following address: 

Director, Regulatory Compliance and Analysis Division 
U.S. Department of Energy 
Richland Operations Office 
P.O. Box 550 
Richland, Washington 99352 
(509) 372-2400 
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5.0 CERTIFICATION OF POSTCLOSURE 

No later than 60 days after completion of the postclosure care period, RL will submit to Ecology a 
certification of completion of postclosure care.  RL and an independent registered professional engineer 
will sign this certification, stating that postclosure care for the unit was performed in accordance with the 
approved closure plan.  The certification will be submitted by registered mail or an equivalent delivery 
service.  Documentation supporting the independent registered professional engineer's certification will 
be supplied upon request of the regulatory authority.
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8.0 POSTCLOSURE PLAN 

8.1 INSPECTION PLAN 

This section describes compliance monitoring activities, security equipment, and inspections for well 
conditions during a period of modified closure compliance monitoring.  Table 8.1 lists the inspection 
items and the inspection frequency for the postclosure care period.  These inspections may be 
implemented in checklist form.  Such a checklist could specify entering checklist performance and results 
in the appropriate inspection logbook. 

8.1.1 Security Control Devices 

Each of the groundwater monitoring wells has a locked cap to prevent unauthorized access and is 
surrounded by four steel guard posts for visibility to prevent damage from vehicles.  The overall well 
condition, locks, guard posts, and pumps will be inspected during each sampling event.  Problems and/or 
damage will be noted on well inspection forms for tracking of repairs. 

8.1.2 Well Condition 

Inspection of groundwater monitoring wells will be conducted pursuant to Permit Condition II.F and 
carried out under internal procedure BHI-EE-01 (BHI 1995) or equivalent guidance.  This procedure calls 
for a surface inspection of a well at each sampling event.  The procedure also calls for a subsurface 
inspection of the well at a minimum of every 3 to 5 years.  This routine subsurface inspection may consist 
of pulling and inspecting the pump, brushing the inner walls of the casing and screen, and conducting a 
down-hole television survey. 

8.2 MAINTENANCE PLAN 

This section provides a plan for maintenance of the unit during the compliance monitoring period 
required for modified closure.  Elements of this maintenance plan include repair of security devices, and 
well replacement.  The maintenance plan is based on observations made and recorded in the well 
inspection form during site inspections.  Except where immediate action is required, maintenance action 
will be initiated within 90 days of inspection and discovery. 

8.2.1 Repair of Security Control Devices 

The responsible maintenance organization will be notified of any problems to the well locks or guard 
posts and/or problems noted in the well inspection form during inspections and/or well monitoring 
activities.  Well repairs will be made as soon as possible after notification of damage.  Repairs to the four 
steel guard posts at each monitoring well will be made before the following inspection period and tracked 
on well inspection forms to completion. 

8.2.2 Well Replacement 

Maintenance of groundwater monitoring wells will be carried out under internal procedure BHI-EE-01 
(BHI 1995) or equivalent guidance.  This procedure covers correction of problems found during routine 
inspection or that manifest themselves at other times.  If field maintenance procedures are inadequate to 
solve problems identified during site inspection, management will decide whether to repair or replace the 
well. 
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Where monitoring well damage requires modification of the groundwater monitoring program, the 
monitoring plan will be amended in accordance with WAC 173-303-610 (8)(d). 

8.3 PERSONNEL TRAINING 

This section describes the training of personnel required to maintain the 300 APT in a safe and secure 
manner during postclosure care as required by 40 CFR 265.16, WAC 173-303-330, and Permit 
Condition II.C of the Hanford Facility Dangerous Waste Permit. 

8.3.1 Outline of the Training Program 

This section outlines the introductory and continuing training programs necessary to conduct the 
postclosure activities at the 300 APT in a safe manner.  This section also includes a brief description of 
how training will be designed to meet job tasks as required in 40 CFR 265.16(a). 

Surveillance Personnel:  The following outline provides information on classroom and on-the-job 
training that surveillance personnel will complete before conducting independent site surveillance at the 
300 APT: 

 Security inspections 
 Location, integrity, and inspection of groundwater wells. 

8.3.2 Job Description 

This section provides the job description(s) for postclosure activities at 300 APT as required by 40 CFR 
265.16(d)(1) and WAC 173-303-330(2)(a). 

Site Surveillance:  Personnel with training in the following areas will conduct the inspections: 

 Control devices 
 Damage 

 
8.3.3 Training Content, Frequency, and Techniques 

The training of personnel requires the following job-specific training areas, as appropriate. 

 Emergency Preparedness Training:  This training will include a review of emergency 
procedures that consists of listening to standard emergency signals, and reporting procedures. 

 The RCRA Groundwater Monitoring Scope, Organization, and Quality Assurance Plan:  
This training will include the documentation requirements included in the chain of custody to 
the laboratory, how to correct mistakes made on field data sheets, and any applicable manifests or 
shipping orders required for shipping samples to the laboratory. 

 Groundwater Field Sampling Procedures:  This training will include pump description and 
operation of the three types of pumps (used by the field personnel), operational procedures for the 
generators and the pumps used to gather groundwater samples, and special requirements for 
collecting and packaging samples containing volatile organic materials that require acid 
preservatives or special filtering.  Training also will be given in the areas of field data record 
preparation and chain of custody to the laboratory. 
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 Site Security Inspections:  Personnel will be instructed on how to inspect for obvious signs of a 
security breach.  Signs may include downed barricades. 

 Location, Integrity, and Inspection of Groundwater Wells:  Personnel will be shown the 
locations of the groundwater wells and instructed on how to inspect the cap and casing of each 
well to ensure that it is locked. 

8.3.4 Training for Emergency Response 

This section will demonstrate that personnel conducting postclosure activities at the 300 APT have been 
fully trained to respond effectively to emergencies and are familiar with emergency procedures and 
equipment.  In addition, hazardous waste site operation training will be provided in accordance with 
29 CFR 1910.120. 

 Response to Fires:  The 300 APT will have no existing structures and may be covered with a soil 
cover.  As such, there is no need for fire equipment.  However, if personnel are at the unit when a 
brushfire breaks out, they will notify the Hanford Fire Department. 

 Response to Groundwater Contamination:  Based on the current groundwater monitoring 
program, groundwater contamination beneath the 300 APT does not constitute an emergency 
situation, nor will it become so as a result of closure.  Therefore, emergency response training in 
this regard is not warranted at this time. 

8.3.5 Implementation of Training Program 

Surveillance personnel will undergo the required training programs outlined in Section 8.5.1 as they 
pertain to monitoring requirements.  Surveillance personnel will not be allowed to perform inspections at 
the 300 APT until the required training programs have been completed. 

Table 8.1.  Inspection Schedule for the 300 Area Process Trenches. 

Inspection item Inspection frequency 

Security control devices:   well caps, and locks Quarterly 

Well condition Semiannually 

Subsurface well condition 3 to 5 years 
 22 
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