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Ms. Jane Hedges 

Department of Energy 
Richland Operations Office 

P.O. Box 550 
Richland, Washington 99352 

NOV 2 3 1999 

Perimeter Areas Section Manager 
Nuclear Waste Program 
State of Washington 
Department of Ecology 
1315 W. Fourth Avenue 
Kennewick, Washington 99336-6018 

Dear Ms. Hedges: 

074754 

0052130 

LACK OF FUNDING FOR MILESTONE M-24 (RESOURCE CONSERVATION AND 
RECOVERY ACT [RCRA] GROUNDWATER MONITORING WELL INSTALLATION) 
AND SITEWIDE WELL DECOMMISSIONING 

This letter is in response to the State of Washington Department of Ecology (Ecology) letter to 
Richard Holten from you, same subject as above, dated September 27, 1999. The Hanford ..St C\ l I 
Federal Facility Agreement and Consent Order (Tri..:Party Agreement) Milestone M-24 
addresses the necessity to fund the work scope in Fiscal Year 2000. The work scope that was 
deemed higher priority than construction of additional RCRA wells and well decommission-
ing already exceeds the Fiscal Year 2000 budget. The site allocates funds through the 
planning process via the Integrated Priority List. . This sitewide prioritization process included 
input from Ecology and the U.S. Environmental Protection Agency but did not rank M-24 
work scope and well decommissioning sufficiently high to receive funding under the Fiscal 
Year 2000 appropriations provided to the site. In our meeting with you held on October 19, 
1999, these issues were discussed. 

We believe a constructive path forward may be to re-evaluate the existing milestone activities 
and deadlines. A Tri-Party Agreement approach to seek cost efficiencies and flexible 
deadlines would enable the maintenance of the program ·goals. A number of changes within 
the work scope and schedule ofM-24 are possible. This approach assures that priorities for 
funding to support the cleanup along the Columbia River corridor do not lose sight of the 
activities necessary to cleanup the Central Plateau. 

Additional resources to support well installation and decommissioning could be achieved 
through implementing proposed efficiencies in the groundwater monitoring operation. 
Attached please find the "Hanford Site Groundwater Monitoring Strategy." This strategy 
proposes several approaches to improve the efficiency and effectiveness of groundwater 
monitoring. In an effort to identify funding to provide for installation of high-priority wells, 
the U.S. Department of Energy (DOE) would like to renew discussions with Ecology 
regarding alternative groundwater monitoring approaches. We expect implementation of 
these approaches would result in cost savings. Many of these alternative approaches have 
been discussed with Ecology staff and may include final-status monitoring approaches such as 
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control charts that utilize within-well comparisons or monitoring specific hazardous 
constituents rather than indicator parameters. Other approaches such as grouping waste sites 
may also be considered. 

An estimate of more than $200K in cost savings could be achieved by the end of Fiscal 
Year 2000, if alternative approaches are implemented early in Fiscal Year 2000. For example, 
the 300 Area Process Trenches (APT) currently are monitored semi-annually using four 
independent samples; this results in eight sets of samples collected each year for the 
constituents of concern identified for this site. However, the current statistical method is 
appropriate for sites that are in "compliance monitoring" status and if the goal is to evaluate 
whether the groundwater protection standard is being exceeded. Given that the 300 APT is in 
corrective action, we believe it would be more appropriate to move to the alternate approach. 
Our proposed approach utilizes an alternative statistical approach (i.e., the combined 
Shewhart-CUSUM control chart approach) for intra-well comparison of analyte 
concentrations over time and it does not require an upgradient well. This statistical 
methodology has been endorsed by the Washington State University statisticians (consultants 
hired by Ecology). Under this alternative approach it requires of only two sets of individual 
samples each year yet provides for comparable or better statistical power under different 
contamination scenarios. The sampling and analysis cost savings at the 300 APT using the 
proposed approach alone will be approximately $35,000 per year. In addition, this intra-well 
comparison approach is broadly applicable to RCRA Treatment, Storage, and/or Disposal 
(TSD) where there is no "clearly defined upgradient location (i.e., the B Pond System), the 
groundwater flow direction is changing (e.g., other 200 Area East sites), the groundwater flow 
rate is slow (e.g., 200 Area West sites), or where a high degree of spatial variability exists in 
parameter concentrations. 

Ecology is asked to reconsider the approaches that have been proposed previously for specific 
facilities, to review alternative approaches for additional RCRA facilities, and to approve 
those which can technically meet the objectives of groundwater monitoring. An initial 
meeting in November 1999 is proposed to review the alternate approaches, the status of 
proposals that are currently "on the table" and facilities that could benefit from alternate 

· approaches. The next step will be to hold meetings for specific facilities to come to agreement 
on the alternate approaches that could be applied. An objective of these meetings is for 
decisions on moving to these approaches with formal documentation to follow. 

DOE will direct cost savings from monitoring efficiencies to priorities identified with 
Ecology, including installation of new wells to maintain adequate spatial coverage due to 
declining water tables, or to improve current understanding on the nature and extent of . 
groundwater contamination in the vicinity of tank farms. Demonstrating these efficiencies 
will be influential in adjusting Fiscal Year 2000 budget priorities to identify additional 
resources in support ofM-24. 
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The Tri-Party Agreement agencies need to work together to develop a long-range master plan 
which identifies groundwater monitoring needs at TSD units covered by M-24 and for well 
decommissioning. Such a plan should include a well decommissioning component and 
adding this to the milestone should be considered. However, such an approach needs to 
encompass Tri-Party Agreement and regulatory procedures within the federal appropriations 
process. DOE's ability to procure funding is limited to requesting funding for cleanup 
activities at Hanford. Article XLVIII of the Tri-Party Agreement provides for the agencies to 
adjust work scope or milestones to be consistent with funding appropriations. In cases such as 
this, it is paramount to strive to maintain the work scope commitment, even when funding 
appropriations are inadequate to meet schedule requirements. 

Please consider this new approach to maintaining the goals ofM-24 within the DOE 
procurement constraints. If you have any questions, please contact me on 376-6888, or 
K. Michael Thompson on 373-0750. 

GWNZ:KMT 

Attachment 

cc w/attach: 
J. S. Hertzel, FDH 
0. S. Kramer, FDH 
D. R. Sherwood, EPA 
R. F. Stanley, Ecology 

cc w/o attach: 
G. L. Black, BHI 
M. L. Blazek, OOE 
R. Jim, YN 
P. Sobotta, NPT 
M. B. Reeves, HAB 
J. R. Wilkinson, CTUIR 

George H. Sanders, Program Manager 
Office of Regulatory Liaison 
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The Tri-Party Agreement agencies need to work together to develop a long-range master plan 
which identifies groundwater monitoring needs at TSD units covered by M-24 and for well 
decommissioning. Such a plan should include a well decommissioning component and 
adding this to the milestone should be considered. However, such an approach needs to 
encompass Tri-Party Agreement and regulatory procedures within the federal appropriations 
process. DOE's ability to procure funding is limited to requesting funding for cleanup 
activities at Hanford. Article XLVIII of the Tri-Party Agreement provides for the agencies to 
adjust work scope or milestones to be consistent with funding appropriations. In cases such as 
this, it is paramount to strive to maintain the work scope commitment, even when funding 
appropriations are inadequate to meet schedule requirements. 

Please consider this new approach to maintaining the goals ofM-24 within the DOE 
procurement constraints. If you have any questions, please contact me on 376-6888, or 
K. Michael Thompson on 373-0750. 

GWNZ:KMT 

Attachment 

cc w/attach: 
J. S. Hertzel, FDH 
0 . S. Kramer, FDH 
D. R. Sherwood, EPA 
R. F. Stanley, Ecology 

cc w/o attach: 
G. L. Black, BHI 
M. L. Blazek, OOE 
R. Jim, YN 
P. Sobotta, NPT 
M. B. Reeves, HAB 
J. R. Wilkinson, CTUIR 

bee: OFF File 
GW NZ Rdg File 
WW Ballard, A5-12 

Record Note: None. 
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George H. Sanders, Program Manager 
Office of Regulatory Liaison 
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DOE-AL/ DIS 

KM Thompson, GWNZ 
ORL Rdg File, A5-l 5 

RECORD-COPY 

occ ORL 11 .' r, BUD 
Surname> THOMPSON FURMAN CAROSINO SANDl;:RS}Y'f'I;:, NELSON 
Date> P. Concurred P. Concurred P. Concurred n/t.1,{<t,'f P. Concurred 
(Please return to Cindy Anderson 6-6559 A5-12/FED, Room 598B, FAX 2-2610 ) Document No. 15833 
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DOE requests that Ecology provide specific and appropriate input in how best to m · tain the 
goals ofM-24 within procurement constraints that Hanford cleanup must occur. you have any 
questions, please contact George Sanders at 376-6888, or K. Michael Thomps at 373-0750. 

GWNZ:KMT 

Attachment 

cc w/attach: 
J. S. Hertzel, FDH 
0. S. Kramer, FDH 
D. R. Sherwood, EPA 
R. F. Stanley, Ecology 

cc w/o attach: 
G. L. Black, BHI 
M. L. Blazek, OOE 
R. Jim, YN 
P. Sobotta, NPT 
M. B. Reeves, HAB / 
J. R. Wilkinson, CTT,HR 

. I 
bee: OFF Fi~e 

GWNZ dgFile 
WW B lard, A5-12 

I . 
Record Nott: None. 
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Sincerely, 

K. Michael Thom son, Acting Team Lead 
GroundwaterN ose Zone 

George . Sanders, Program Manager 
Offic of Regulatory Liaison 

KM Thompson, GWNZ 
ORL Rdg File, A5-15 
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(Please return to Cindy Anderson 6-6559 HO-12/3350GWW/2D54 FAX 6-4360 Document No. 15833 
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DOE requests that Ecology provide specific and appropriate inpµt in hpw best to m · tain the 
goals ofM-24 within procurement constraints that Hanford cleanup must occur. you have any 
questions, please contact Mr. George Sanders at 376-6888, or Mr. K. Michael ompson at 
373-0750. 

GWNZ:KMT 

Attachment 

cc w/attach: 
J. S. Hertzel, FDH 
0. S. Kramer, FDH 
D. R. Sherwood, EPA 
R. F. Stanley, Ecology 
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Date> 
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son, Acting Team Lead 
Groundwater adose Zone 

H. Sanders, Program Manager 
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KM Thompson, GWNZ 
ORL Rdg File, A5-15 
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DOE requests that Ecology provide specific and appropriate input in how~ maintain the 
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373-0750. 
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Ms. Jane Hedges 

Department of Energy 
Richland · Operations Office 

P.O. Box 550 
Richland, Washington 99352 

Perimeter Areas Section Manager 
Nuclear Waste Program 
State of Washington 
Department of Ecology 
1315 W. Fourth Avenue 
Kennewick, Washington 99336-6018 

Dear Ms. Hedges: 

07475 4 

LACK OF FUNDING FOR MILESTONE M-24 (RESO 
RECOVERY ACT [RCRA] GROUNDWATERMONI 
AND SITEWIDE WELL DECOMMISSIONING 

CE CONSERVATION AND 
RING WELL INSTALLATION) 

This letter is in response to the State ofWashingto Department of Ecology (Ecology) letter to 
Mr. Richard Holten from you, same subject as a ve, dated September 27, 1999. The Hanford 
Federal Facility Agreement and Consent Order Tri-Party Agreement) Milestone M-24 addresses 
the necessity to fund the work scope in Fisc ear 2000. The work scope that was deemed 
higher priority than construction of additio al RCRA wells and well decommissioning already 
exceeds the Fiscal Year 2000 budget. T site allocates funds through the planning process via 
the Integrated Priority List. This site · e prioritization process included input from Ecology and 
the U.S. Environmental Protection A ency but did not rank M-24 work scope and well 
decommissioning sufficiently high t receive funding under the Fiscal Year 2000 appropriations 
provided to the site. In our meeti g with you held on October 19, 1999, these issues were 
discussed. 

The U.S. Department of En gy (DOE), Richland Operations Office, Manager, Mr. Keith Klein 
has provided the site with new vision of cleanup at Hanford. That vision, which serves as the 
basis for funding prioritii, focuses on three key elements. The first priority is the cleanup along 
the Columbia River coyidor. This vision is key to gaining successful reduction of risks to the 
river and showing pr~ress in those areas where near term cleanup can be most readily achieved. 
The goal is to redu~ the overall footprint of the site to the smallest possible area. The second 
priority will be _clyf nup and risk reduction on the Hanford Central Plateau area. The third priority 
is Mr. Klein's v~on of transition of the site's assets to other productive uses. DOE believes that 
the M-24 mi11tone work scope and well decommissioning generally supports the second vision 
area. / 
DOE, h.6..,ac<nW ·1 ~d 

\Jhree pqs'sible paths forward.;y:e open to r:esol¥e the Fiseel Year 2000 ~f 2~ ~mdiag issue. _First, 
DOE ~11 continue to seek efficiencies within its current year budget to free more funds toward 
those terns that now fall below the prioritization line. If sufficient savings are achieved, then 

M..:24 scope could be funded. This may still be contingent on full funding for cleanup work 
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capabilities atilie time that funds might become available. An option within t · pathway would 
be to adjust th~~e funding priorities. DOE would appreciate Ecology's inp regarding which 
priorities should be\adjusted to fund M-24. A careful examination of any oposals to change 

\ 

river corridor prioritie~\would be necessary. 'S' D S e, ~-t-
~~~line item ~nding for t~ . ,, !: ' D ht)J~ 

,J!~~~::bttma:J(=~;;M;~:e1~aw~~~ias 
s originally rejected because of 

The third pathway is to re-evaluate the xisting miles ne activities and deadlines. A Tri-Party 
Agreement approach to seek cost efficiencies and fl "ble deadlines would enable the maintenance 
of the program goals. A number of chang~s withi the work scope and schedule ofM-24 are 
possible. This approach assures that prioriti'es £ funding to support the vision of cleanup along 
the Columbia River corridor do not lose sight\ the activities necessary to reach the second 
vision of cleanup of the Central Plateau. \ 

Additional resources to support well inst ation an decommissioning could be achieved through 
implementing proposed efficiencies in th groundwat monitoring operation. Attached please 
find the "Hanford Site Groundwater M nitoring Strate . " This strategy proposes several 
approaches to improve the efficiency d effectiveness o groundwater monitoring. In an effort to 
identify funding to provide for inst ation of high-priority ells, the DOE would like to renew 
discussions with Ecology regar~in alternative groundwater onitoring approaches. We expect 
implementation of these approac es would result in cost savi s. Many of these alternative 
approaches have been discusse with Ecology staff and may inc de final-status monitoring 
approaches such as control ch-6-ts that utilize within-well comp ons or monitoring specific 
hazardous constituents rathe( than indicator parameters. Other ap oaches such as grouping 
waste sites may also be co$ idered. 

I 
An estimate of more tha/ $200K in cost savings could be achieved by th: end of Fiscal 
Year 2000, if alternati~ approaches are implemented early in Fiscal Year 000. For example, the 
300 Area Process Tr/nches (APT) currently are monitored semi-annually us g four independent 
samples; this resultrm eight sets of samples collected each year for the consti ents of concern 
identified for this ~te. However, the current statistical method is appropriate fo sites that are in 
"compliance moµitoring" status and if the goal is to evaluate whether the ground ter protection 
standard is beif g exceeded. Given that the 300 APT is in corrective action, we beli Ye it would 
be more appropriate to move to the alternate approach. Our proposed approach utili s an 
alternat~·ve atistical approach (i.e., the combined Shewhart-CUSUM control chart app oach) for 
intra-well omparison of analyte concentrations over time and it does not require an upgr dient 
well. T. , s statistical methodology has been endorsed by the Washington State University 
statisticians (consultants hired by Ecology). Under this alternative approach it 
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A second option that has been discussed is to request capital line item funding in future budget re ests. 
M-24 well installations had previously been accomplished using a line item that originated in F 1993. A 
follow-on capital line item approach was rejected because of the three-year lead-time before OE could 
receive Congressional approval of a budget request and continue with well installations. oditionally, 
DOE would be hard-pressed to explain asking for line item funding within the Enviro ental Restoration 
(ER) program which was designed to utilize operating expense funding exclusively e original line item 
had been requested when M-24 wells were managed by the RL waste manageme organization; all 
groundwater activities were consolidated within ER in FY 1997). Lastly, and rhaps more importantly, 
funds requested utilizing this option would not result in additional funding fi the Hanford Site. Total 
Hanford funding is a "zero-sum game." Final budget decisions are not af cted by types of funding (i.e., 
operating versus capital line item). 

I 
,/ 



Ms. Jane Hedges 

Department of Energy 
Richland Operations Office 

P.O. Box 550 
Richland, Washington 99352 

Perimeter Areas Section Manager 
Nuclear Waste Program · 
State of Washington 
Department of Ecology 
1315 W. Fourth Avenue 
Kennewick, Washington 99336-6018 

Dear Ms. Hedges: 

07475 4 

LACK OF FUNDING FOR :MILESTONE M-24 (RE 
RECOVERY ACT [RCRA] GROUNDWATERM 
AND SITEWIDE WELL DECOMMISSIONING 

URCE CONSERVATION AND 
TORING WELL INSTALLATION) 

This letter is in response to the State of Was · gton Department of Ecology (Ecology) letter to 
Mr. Richard Holten from you, same subject s above, dated September 27, 1999.r.en _Jhe Hanford J-­
Federal Facility Agreement and Consent rder (Tri-Party Agreement) Milestone M-24 i:eg1miing .,,,.?,:,"4 GS 

the necessity to fund the work scope in Fiscal Year 2000. The work scop~eihi'ed' higher -q--. ,;: 
priority than construction of addition RCRA wells and well decommissioning already exceeds 
the Fiscal Year 2000 budget. The s· e allocates funds through the planning process via the 
Integrated Priority List. This site ide prioritization process included input from Ecology and the 
U.S. Environmental Protection gency but did not rank M-24 work scope and well 
decommissioning sufficiently gh to receive funding under the Fiscal Year 2000 appropriations 
provided to the site. In our eeting with you held on October 19, 1999, these issues were 
discussed. 

The U.S. Department a Energy (DOE), Richland Operations Office, Manager, Mr. Keith Klein 
has provided the site ith a new vision of cleanup at Hanford. That vision, which serves as the 
basis for funding p · rities, focuses on three key elements. The first priority is the cleanup along 
the Columbia Riv corridor. This vision is key to gaining successful reduction of risks to the 
river and showin progress in those areas where near term cleanup can be most readily achieved. 
The goal is to r duce the overall footprint of the site to the smallest possible area. The second 
priority will b cleanup and risk reduction on the Hanford Central Plateau area. The third priority 
is Mr. Klein' vision of transition of the site's assets to other productive uses. DOE believes that 
the M-24 ·1estone work scope and well decommissioning generally supports the second vision 
area. 

ossible paths forward are open to resolve the Fiscal Year 2000 M-24 funding issue. First, 
DO will continue to seek efficiencies within its current year budget to free more funds toward 
tho e items that now fall below the prioritization line. If sufficient savings are achieved, then 
s e M-24 scope could be funded. This may still be contingent on full funding for cleanup work 

ong the Columbia River corridor. Work on M-24 may also be constrained by contractual and 
;logistical 
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Richland Operations Office 

P.O. Box 550 
Richland, Washington 99352 

Perimeter Areas Section Manager 
Nuclear Waste Program 
State ofWashington 
Department of Ecology 
1315 W. Fourth Avenue 
Kennewick, Washington 99336-6018 

Dear Ms. Hedges: 

074754 

LACK OF FUNDING FOR MILESTONE M-24 ( SOURCE CONSERVATION AND 
RECOVERY ACT [RCRA] GROUNDWATER ONITORING WELL INSTALLATION) 
AND SITEWIDE WELL DECOMMISSIO 

This letter is in response to the State ofW ·ngton D artment of Ecology (Ecology) letter to 
Mr. Richard Holten from you, same subj t as above, ated September 27, 1999, on the Hanford 
Federal Facility Agreement and Conse Order (Tri- arty Agreement) Milestone M-24 regarding 
the necessity to fund the work scope · the Fiscal Y ar 2000. The work scope deemed higher 
priority than construction of additi al RCRA wells already exceeds the Fiscal Year 2000 budget. 
The site allocates funds through e planning process via the Integrated Priority List. This 

sitewide prioritization process· eluded input from Ecology and the U.S. Environmental 
Protection Agency but did no rank M-24 work scopetfficiently high to receive funding under 
the Fiscal Year 2000 appro riations provided to the si e. In our meeting with you held on 
October 19, 1999, these i ues were discussed. /4.., d 1-vdl d tz_c.o--..,.,',s>- 1;.. (;> 

The U.S. Department fEnergy (DOE), Richland Operations Office, Manager, Mr. Keith Klein 
has provided the sit ·th a new vision of cleanup at Hanford. That vision, which serves as the 
basis for funding p orities, focuses on three key elements. The first priority is the cleanup along 
the Columbia Ri_yer corridor. This vision is key to gaining successful reduction of risks to the 
river and showjrtg progress in those areas where near term cleanup can be most readily achieved. 
The goal is tcy'reduce the overall footprint of the site to the smallest possible area. The second 
priority will} >e cleanup and risk reduction on the Hanford Central Plateau area. The third priority 
is Mr. Klein's vision of transition of the site's assets to other productive uses. DOE believes that 
the M-2/ milestone work scope_...supports the second visi9n area. ~ 

/ L .c. .. J LJU I d ~ ,., . s s '7) g ltH ,_,_ _ tJ 

Thre~l possible paths forward are open to resolve the Fiscal Year 2000 M-24 funding issue. First, 
DOE will continue to seek efficiencies within its current year budget to free more funds toward 
those items that now fall below the prioritization line. If sufficient savings are achieved, then s ~ 
M-24tould be funded. This may still be contingent on full funding for cleanup work along the 

/ Colu bia River corridor. Work on M-24 may also be constrained by contractual and logistical 

)~ 
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capabilities at the time that funds might become available. An option within this pathw 
be to adjust the site funding priorities. DOE would appreciate Ecology's input regar · g which 
priorities should be adjusted to fund M-24. A careful examination of any proposal o change 
river corridor priorities would be necessary. ThQ.-v<£ 11) l, o .,.,e_ v....._; c,. <7-ul.- i '"1/!"'1-~ t-

co..,s:JA . ....._ +-,:,._,, i. ~ fi...,._ -../..._.._+,-.,..,. {I f-t.,.J , , , 
dwG,,v..S'.a....1 oJ'f,'rr,,,. ,h ... .,d; Ka ... :,fe...d ~ c,,..,..ti.,,.-.e." z.-:-l--,Ln 1."3 

A second option that has been c e · d red is to requ st capital expense line em funding for this t_-i., ' ; o/~,,.,., 
work scope in future appropriations requests. Past ears' funding for M- 2l capital expense was ';:.:',.,, ~~ ,',_., 
from this type of appropriation. However, this type of request was ori nally rejected because of a.Jd :+,;,...,..f) 
the three-year lead-time for this type of appropriati n, and funding uld therefore not be 4, .... ~r·,J 
available in time to continue without interruption. B(ffl°"W"Cmcrg~tl,=W{lifk:ll?ttn:lEI:!Jfo~"° :!,1

';;. .. f;:cJ. 
It 1.s /4'/I "'-

The third pathway is to re-evaluate the existing milestone ctivities and deadlines. A Tri-Party J- "' .... '!. 

Agreement approach to seek cost efficiencies and flexib deadlines would enable the maintenance 
of the program goals. A number of changes within th work scope and schedule ofM-24 are 
possible. This approach assures that priorities for ding to support the vision of cleanup along 

,, 

the Columbia River corridor do not lose sight oft e activities necessary to reach the second & b ~ 
vision of cleanup of the Central Plateau. d .,.,..... ... , 55 ;u- "'- 4 f!,a r >o~v ?( r.; ,1..., ~ , 

,,__J L'-' ~'<J/4n~d~·+-t-0~ 
Additional resources to support well installa ·on~ould be achieve ough implementingi ~ n;?r,,~f' 
proposed efficiencies in the groundwater nitoring operation. an effort to identify funding t°f.~ 

0
-, o}f-::::- ' 

provide for installation of high-priority w ls, the DOE would like to renew discussions with se .,;~J a.f p-f~,1~ 
Ecology regarding alternative groundw ter monitoring approaches. We expect implementation of/4 ~ r.' N 

these approaches would result in cost avings. Many of these alternative approaches have bee~ -" + f , u.k.v-, 
discussed wit~_Ecol?~ staff and;. include final~sta~s mo~toring approaches ~uch as control CJ.,t..,.f 4

) ~.f..rvi. 
charts that utilize within-well com ansons or morutonng specific hazardous constituents rather q~J ~ 
than indicator p~rameters. Othey approaches such as grouping waste sites may also be ~ 1/- Al-t 
considered. ✓ / ~ 

I 
An estimate of more than $i6oK in cost savings could be achieved by the end of Fiscal 
Year 2000, if alternativ~a pro aches are implemented early in Fiscal Year 2000. For example, the 
300 Area Process Trenc s (APT) currently are monitored semi-annually using four independent 
samples; this results in ,- ight sets of samples collected each year for the constituents of concern 
identified for this site/ However, the current statistical method is appropriate for sites that are in 
"compliance monitopng" status and if the goal is to evaluate whether the groundwater protection 
standard is being ~ceeded. Given that the 300 APT is in corrective action, we believe it would 
be more app:trpr· te to move to the alternate approach. Our proposed approach utilizes an 
alternative staf tical approach (i.e., the combined Shewhart-C(JSUM control chart approach) for 
intra-well co parison of analyte concentrations over time and it does not require an upgradient 
well. This slatistical methodology has been endorsed by the Washington State University 
statisticiru/ ( consultants hired by Ecology). Under this alternative approach it 

/ 
I 
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requires of only two sets of individual samples each year yet provides for comparab 

/ 
/ 

statistical power under different contamination scenarios. The sampling and an sis cost savings 
at the 300 APT using the proposed approach alone will be approximately $35 0 per year. In 
addition, this intra-well comparison approach is broadly applicable to RC reatment, Storage, 
and/or Disposal (TSD) where there is no clearly defined upgradient locaf n (i.e., the B Pond 
System), the groundwater flow direction is changing (e.g., other 200 a East sites), the 
groundwater flow rate is slow (e.g., 200 Area West sites), or where ·gh degree of spatial 
variability exists in parameter concentrations. 

Ecology is asked to reconsider the approaches that have been roposed previously for specific 
facilities, to review alternative approaches for additional R facilities, and to approve those ../ 
which can technically meet the objectives of groundwater onitoring. An initial meeting in 
November 1999 is proposed to review the alternate apg oaches, the status of proposals that are 
currently "on the table" and facilities that could bene from alternate approaches. The next step 
will be to hold meetings for specific facilities to co to agreement on the alternate approaches 
that could be applied. An objective of these meef gs is for decisions on moving to these 
approaches with formal documentation to follo . 

DOE will direct cost savings from monito · efficiencies to priorities identified with Ecology, 
including installation of new wells to mai · n adequate spatial coverage due to declining water 
tables, or to improve current understand· g on the nature and extent of groundwater 
contamination in the vicinity of tank fa s, Demonstrating these efficiencies will be influential in 
adjusting Fiscal Year 2000 budget p ·orities to identify additional resources in support ofM-24. 

Additional meetings with Ecolog)_I will address monitoring plans and priorities for the next several 
years, with an anticipated outco e of agreements on the placement of wells in the future. This 
also will be documented upon OE and Ecology agreement. h ~ ~ ~ 

. . ~~,~~ 
DOE agrees that the Tn-P y Agreement agencies need to work together to develop a long: - . ) V 
range master plan which / entifies groundwater monitoring needs at TSD units covered by M-24. 
DOE also agrees that sµ ch a plan should include a well decommissioning component and adding 

this to the milestone s}{ould be considered. However, such an approach needs to encompass 
Tri-Party Agreeme~( and regulatory procedures within the federal appropriations process. DOE's 
ability to procure ¢ nding is limited to requesting funding for cleanup activities at Hanford. 
Article XLVIII qfthe Tri-Party Agreement provides for the agencies to adjust work scope or 
milestones to b/ consistent with funding appropriations. In cases such as this, DOE believes it is 
paramount to,..strive to maintain the work scope commitment, even when funding appropriations 
are inadeqt e to meet schedule requirements. 

/.., 
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Department' of Energy 
Richland Operations Office 

P.O. Box 550 
Richland, Washington 99352 

Ms. Jane Hedges 
Perimeter Areas Section Manager 
Nuclear Waste Program 
State ofWashington 
Department of Ecology 
1315 W. Fourth Avenue 
Kennewick, Washington 99336-6018 

Dear Ms. Hedges: 

LACK OF FUNDING FOR MILESTONE M-24 SOURCE CONSERVATION AND 
RECOVERY ACT [RCRA] GROUNDWAT MONITO~G WELL INSTALLATION) 
AND SITEWIDE "WELL DECOMMfSSIO . G 

This letter is in response to the State ofW hington Department of Ecology (Ecology) letter to 
.Mr. Richard Holten :from you, same subj ct as above, dated September 27, 1999. The Hanford 
Federal Facility Agreement and Conse Order Cfri-Party Agreement) Mile.stone M-24 addresses · 
the necessity to fund the work scope · Fiscal Year 2000. The work scope that was deemed 
higher priority than construction of ciditional RCRA wells and well decommissioning already 
exceeds the Fisc·a·l Year 2000 bud t. The site allocates funds through the planning process via 
the Integrated Priority List. This itewide prioritization process included input from Ecology and 
the U.S. Environmental Protec · n Agency but did not rank· M.24 work scope and well 
decommissioning sufficiently . igh to receive funding under the Fiscal Year 200Q appropriations 
provided to the site. In our eeting with you held an ·october 19, l 999,. these issues were 
discussed, 

LgJ UU.l 
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· Additional resources to su ort well installation and decommissioning could be achieved 
through implementing pr osed efficiencies in the groundwater monitoring operation. Attached 
please find.the 11Hanfor Site Groundwater Monitoring Strategy." This strategy proposes several 
approaches to improve he efficiency and effectiveness of groundwater Illonitoring. In an effort 
to identify funding to rovide for installation of high-priority wells, the DOE would like to :renew 
discussions with Ee logy regarding alternative groundwater monitoring appr~aches. We expect 
implementation o hcse approaches would result in co~t savings. Many of these alternative 
approaches have een discussed with Ecology staff and may include final-status monitoring 
approaches sue as control ch.arts that utilize within-well comparisons or monitoring specific 
hazardous co tituents rather than indicator parameters. Other approaches such as grouping 

y also be considered. 

An estima e of more than $200K in cost .savings could be achieved by the end of Fiscal 
Year 200 , if alternative approaches are implemented early in Fiscal Year 2000. For example, 
the 300 ea Precess Trenches· (APT) currently are monitored semi-annually using four 
indepe dent samples; this results in eight sets of sa~ples collected each year for the constituents 
of co eem. i~entified for this site. However, ·the current statistical method is appropriate for sites 

lf!J uu.:: 
~002 

that e in "~ompliance monitoring" statµs and if the goal is to evaluate whether the groundwater 6ffe 

ction standard is being ex:eeded. Given that the 30_0 AP.T is in corrective action, w~ b~e~-~ ·\\ 

~
: . . \\ 
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it would be more appropriate to move to the alternate approach.. Out proposed proaeh utilizes 
an alternative statistical approach (i.e., the combined Shewhart-CUSUM: con ol chart approach) 

. for intra-well comparison of analyte concentrations over time.and it does t require an 
upgradient well. This statistical methodology has been en~orsed by the ash.ington State 
Univen;ity statisticians (consultants hired by Ecology). Under this. alt tive approach it 
requires of only two sets of.individual samples each year yet provid for comparable or better 
statisti~al power ·under different contamination scenarios. The s pling and analysis cost · 
savings at the 300 APT using the proposed approach alone will e approximately $3.5,000 per 
year. In addition, this intra-well com,parison approach is bro y applicable to RCRA Treatment, 
Storage. and/or Disposal (TSD) where there is no clearly d_e ned upgra.dicnt location (i.e., the B 
Pond System). the gro~ndwater flow direction is ehangin {e.g., other 200 Area East sites). the 
groundwater flow rate is slow (e.g., 200 Area West site , or where a high degree of spatial 
variability exists in parameter coneen1rations. 

Ecology is asked to reconsider the approaches that ave been proposed previou~ly for specific 
facilities, to review alternative approaches for ad 1tional RCRA facilities, and to approve those 
which can technically meet the objectives of undwater monitoring. An initial meeting in 
November 1999 is proposed to review the alt ate approaches, the 5tatus of proposals that are 
currently "on the tabh::"-and facilities that c d benefit from alternate approaches. The n~t step 
will be to hold meetings for specific facili es to come to agreement on the alternate approaches 
that could be applied. An objective oft se meetings is for decisions on moving to these 
approaches with formal documentatio a follow. 

DOE will direct cost s~vings from onitoring efficiencies to priorities identified with Ecology, 
including installation of new well to maintain adequate spatial coverage due to declining watel" 
tables, or to improve current un rstanding on the nature and extent of groundwater 
contamination in the vicinity o tank farms. Demonstrating these efficiencies will be influential 
in adjusting Fiscal Year 2000 lidget priorities to identify additional resources in support of 
M-24. 

Bet: ag:as •aflh Tri-Party Agreement agencies need to work together to develop a long­
range master plan hich identifi~ groundwater monitoring needs at TSD units covered by M-24 
and.for well dee mmissioning. ~Qi also agxccs 1is.duch a plan should include a well 
decommissio · g component and adding th.is. to the milestone should be considered. However; 
such an appr ch needs to encompass Tri-Party Agreement and ,regulatory procedures within the 
federal app priations process. DOEts ability to procure funding is limited to requesting :funding 
for- clc::ari activities at Hanford . . Article XL vm o{ the Tri-Party Agree~ent provides for the 
agencie o adjust work .scope or milestones to be consistent with funding appropriations. In • ~i 
cases s ch as this, J;l0i sdio, es it is paramount to strive to maintain the work scope . · \ 
COIIl.lllllment, even when funding appropriatfons are inadequate to meet schedule requiremen~ i~ ·, ,, 

- . ~"'~'· \ ,~ .. -
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Attachment 

c¢ w/attach: 
J. S. Hertzel, FDH 
0. S. Kramer, FDH 
D. R. Sherwoo~ EPA 
R. F. Stanley, Ecology 

cc w/o attach: 
G. L. Black, BHI 
M. L. Blazek, OOE 
R Jim, YN . 
P. Sobotta, NPT 
M. B. Reeves, 
J. R. Wilkinson, 
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Sincerely, 

mpson, Acting Team Lead 
7Vadose Zone 

· G rge H. ·Sanders, Progr~ Manager 
ffice of Regulatory Liaison 
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Executive Summary 

This document supports the Hanford Site Ground-Water Protection Management Plan (DOE 1995) 
by describing the groundwater-monitoring strategy for the U.S. Department of Energy (DOE) Hanford 
Site located in southeastern Washington State. This strategy provides the basis for integrated monitoring 
that meets all of the regulatory requirements and considers needs for groundwater-monitoring data that 
may not be specifically defined in the regulations. A technically defensible monitoring system is needed 
for cost-effective protection of human health and the environment. In developing this strategy, the data 
quality objectives (DQO) process was used to help balance the requirements of the different regulations 
and the need for technically effective monitoring. Issues relating to regulatory overlap and conflict were 
considered in developing the groundwater-monitoring strategy. Regulators, DOE, contractors, and tribal 
representatives participated in the DQO process. The DQO process is designed to ensure that data 
collection is focused on making specific decisions which are critical to the Site mission. 

A decision logic diagram was developed to illustrate how groundwater data are expected to be used in 
the decision-making processes on the Site. This logic incorporates the monitoring needs for all objectives 
and regulatory requirements. Specific groundwater-monitoring strategies were developed for decisions 
related to conceptual model development, background data needs, groundwater-plume tracking, detection 
and assessment of new groundwater impacts, and monitoring endpoints. Strategies for the effective use 
of groundwater-monitoring data in remediation decisions were deferred to project-specific decisions for 
remediation projects. Key elements of the strategy are listed below: 

• The groundwater-monitoring plans will emphasize a technically sound groundwater-monitoring 
system. Waivers will be sought to deviate from default regulatory requirements or guidance when 
the specified regulatory methods are deemed to be less effective due to Site conditions. 

• Groundwater-monitoring systems will be based on a suitable conceptual model of contaminant 
release and transport, hydrologic conditions, and geology. If data are insufficient to develop a 
detailed conceptual model, then further study will be undertaken to refine the conceptual model. 

• . Source areas will be aggregated into regional monitoring networks to the extent possible for ground­
water monitoring. Aggregation will be based on similarities of waste streams, geographic proximity, 
hydrogeologic conditions, and risk involved. 

• High risk sources such as single-shell tanks will continue to be monitored intensively to provide the 
needed detailed information. 

• Focused monitoring will be proposed for facilities such as ditches and ponds using the most probable 
locations to detect contamination. The influent end of trenches and ponds generally would be the area 
where the greatest concentrations of waste would be expected and the monitoring should concentrate 
on those locations. 

Ill 
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• Source detection monitoring wilJ concentrate the most intensive monitoring on selected constituents 
which are the best indicators of contamination. Other constituents will be monitored less frequently. 

• Target constituents for source detection monitoring will be selected based on process knowledge, 
geochemical behavior of the constituents, and the area-specific conceptual (hydrogeologic and 
geochemical) model. Target constituents will be those which are most representative of the source, 
most mobile, and most reliably detected at levels of interest. Ideally, the measurements will provide 
indicators of a wide range of the waste constituents and be distinguishable from natural background 
or upgradient contamination. 

• Monitoring near past-practice sites where significant contamination may be present in the vadose 
zone and may be transported to groundwater is necessary. The regulatory requirements for monitor­
ing, however, are not as stringent as for detection monitoring at treatment, storage, and disposal units 
(TSDs) as defined by the Resource Conservation and Recovery Act (RCRA). 

• Detection monitoring at RCRA TSDs will focus on wells completed at the water table. Detection 
monitoring at deeper levels within the aquifer is not required by regulation. Assessment and compli­
ance monitoring may require monitoring of deeper intervals and/or within a few centimeters of the 
water table. 

• The detection monitoring requirements ofRCRA final status monitoring are more protective of the 
environment and are preferred to interim status requirements. To expedite the transition to compli­
ance with RCRA final status requirements, pending approval from Washington State Department of 
Ecology, sites which have not yet been incorporated into the Hanford Site RCRA permit will be 
monitored using final status procedures and statistical tests for detection monitoring. 

• The preferred statistical tests for final status detection monitoring at the Hanford Site are the 
U.S. Environmental Protection Agency between well test and the American Society for Testing 
and Materials intra-well test. Analysis of variance (ANOVA) procedures should be avoided because 
they are not effective (resulting in lower power and higher false positive rates) for groundwater 
detection monitoring and are costly to implement. Other tests will be applied as they are shown on a 
site-specific basis to be more effective. 

• Detection and compliance monitoring should be deferred or modified where groundwater flow is 
perturbed by nearby remediation systems when the perturbations preclude the ability to distinguish 
impacts of the site from impacts ofremediation. 

• Existing, extensive, groundwater plumes will be monitored on a regional basis and the data applied to 
the requirements for monitoring specific facilities within the region. 

• In general, the plume monitoring of existing Hanford-wide plumes will be designed to show the 
extent of contamination and concentrations within the plume boundaries every 3 years. Selected 
wells in source areas and in areas where concentrations are observed to be changing rapidly will be 
sampled more frequently. Additional data collection may be required by area-specific DQOs. 
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• A broad suite of constituents will be monitored on an annual basis at selected transects downgradient 
from operational areas and along the Columbia River. 

• Intensive monitoring will take place for tritium at low levels in the region from the 300 Area to the 
North Richland wellfield. 

• Monitoring intensity will be decreased for plumes which are observed to be decreasing in extent or 
concentrations. Proposals to terminate monitoring will consider potential for fluxes of contaminants 
from the vadose zone as well as observed groundwater concentrations. 

• Monitoring of contamination in deeper parts of the unconfined aquifer and in selected locations of the 
confined aquifer will be a priority for additional well installations. The prioritization relative to 
RCRA assessments, corrective measures studies, etc., will be determined through consultation with 
regulators. 

• Requirements for RCRA TSD corrective action monitoring will be considered in preparing and 
obtaining regulatory approval for monitoring of Comprehensive Environmental Response, Compen­
sation, and Liability Act (CERCLA) and RCRA past-practice units. Monitoring of natural attenuation 
and monitoring beyond the boundaries of remediation pumping well capture zones will be integrated 
with the ongoing plume monitoring. 

• Implementation of this monitoring strategy will be on an area-specific basis and will be documented 
in the monitoring plans. Region-specific DQOs will.be developed to implement the monitoring 
strategy. 

V 



ANOVA 
Bill 
CERCLA 
DOE 
DQO 
Ecology 
EPA 
HEIS 
PUREX 
RCRA 
Tri-Party Agreement 
TSD 

Acronyms 

analysis of variance 
Bechtel Hanford, Inc. 
Comprehensive Environmental Response, Compensation, and Liability Act 
U.S. Department of Energy 
data quality objective 
Washington State Department of Ecology 
U.S. Environmental Protection Agency 
Hanford Environmental Information System 
plutonium-uranium extraction 
Resource Conservation and Recovery Act 
Hanford Federal Facility Agreement and Consent Order 
treatment, storage, and disposal unit 
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1.0 Introduction 

The Hanford Site is a U.S. Department of Energy (DOE) site in southeastern Washington State. The 
Site was used for producing defense-related plutonium from 1944 to 1988. During that time, industrial 
waste was discharged and has since impacted groundwater quality. This document describes a strategy 
for monitoring the groundwater to protect human health and the environment. 

1.1 Goals and Objectives 

This Hanford Site groundwater-monitoring strategy has two goals. The primary goal is to protect 
human health and the environment. In addition, the strategy will provide the basis for a technically 
defensible monitoring system. This document supports the Hanford Site Ground-Water Protection 
Management Plan (DOE 1995). 

Protecting human health and the environment is the unifying objective of the regulations governing 
groundwater monitoring and of this strategy. Specifically, this document provides an integrated monitor­
ing system that meets the needs of all regulatory drivers as well as the needs for other data use such as 
input to groundwater models. The regulatory drivers include the Atomic Energy Act of 1954, and the 
DOE orders which implement this act (primarily DOE 5400.1 and 5400.5), Comprehensive Environ­
mental Resource Compensation Liability Act (CERCLA) as amended, Resource Conservation and 
Recovery Act (RCRA), and state of Washington regulations (including WAC 173-303, 173-216, 

· 173-304). The groundwater monitoring will also meet legal commitments under the Hanford Federal 
Facility Agreement and Consent Order (Tri-Party Agreement) (Ecology et al. 1989), the Site RCRA 
permit, and Records of Decision for CERCLA corrective action. 

It is recognized that the regulations governing groundwater monitoring cannot consider all site­
specific situations or all recent developments in the science. The DOE is committed to monitor ground­
water in a fashion which meets the intent as well as the requirements of the regulations. In cases where a 
strict adherence to regulatory requirements is ineffective, options to gain approval of alternate systems 
will be pursued. 

The reality of limited funding for ongoing groundwater monitoring must be recognized in the moni­
toring strategy. Integration of the monitoring under one strategy is expected to increase efficiency, reduce 
redundancy, and, thus, reduce costs. In this strategy, monitoring needs will be identified regardless of 
available funding, but it is vital to minimize the cost of meeting these needs. Areas where existing 
funding does not meet the goals can thus be identified so policy makers will be able to factor the technical 
and regulatory requirements into funding decisions. 

1.2 Site Description 

The Hanford Site is a DOE site in southeastern Washington State that was used for plutonium pro­
duction between 1944 and 1988. Industrial discharges and releases from this mission have impacted 
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groundwater over approximately 250 km2 of the 1,450 km2 site. The impacts include radionuclides 
(approximately 220 km2

) and nonradioactive chemical constituents (approximately 52 km2
). Ground­

water contamination on the Site is described in Hartman (1999). 

The groundwater contamination on the Site has been monitored since early in the Site's history. 
Figure 1-1 illustrates the general extent of radionuclide contamination at the Hanford Site and Figure 1-2 
illustrates the general extent of nonradioactive chemical contamination on Site. 

Much of the existing groundwater contamination results from past discharges of process water and 
radioactive and chemical wastes to the ground. Most discharges of water to ground at the Hanford Site 
have ceased. Notable exceptions include the 400 Area process ponds and the 200 Areas Treated Effluent 
Disposal Facility which discharge treated water (after treatment, the water is considered uncontaminated). 
The 200 Areas State-Approved Land Disposal Site discharges water containing tritium after treatment 
to remove other radionuclides and chemicals. These discharges are permitted by the State under 
WAC 173-216. In addition, treated water from pump-and-treat groundwater remediation systems is 
discharged to injection wells in the 100-K, 100-H, 100-N, and 200-West Areas. 

Numerous landfills containing hazardous and radioactive wastes are present on the Site and may 
represent potential sources of groundwater contamination. Although many landfills are no longer active, 
several remain in service. The low-level burial grounds store radioactive and mixed waste and continue 
to receive radioactive waste. Low-Level Waste Management Area-1, -2, -3, and-4, located in the 
200-East and 200-West Areas, have been designated RCRA Treatment, Storage, and Disposal Areas. The 
Environmental Restoration Disposal Facility, located between the 200-East and 200-WestAreas, is a 
landfill regulated under CERCLA that receives waste from remediation activities. The Central Landfill 
complex consists of the RCRA regulated Nonradioactive Dangerous Waste Landfill and the State­
permitted Solid Waste Landfill (permitted under WAC 173-304). Both have stopped receiving waste. 
All other landfills are no longer active but continue to contain a variety of solid and liquid waste materials 
and are considered past-practice sites to be addressed under CERCLA or RCRA. 

The 177 waste tanks containing high-level radioactive waste are also potential sources of contami­
nation that remain active. The radioactive waste tanks are located in the 200-East and 200-West Areas. 
The single-shell tanks do not have secondary containment and many are known or assumed to have 
leaked in the past. Single-shell tank waste management areas have groundwater-monitoring requirements 
under RCRA. There is currently no groundwater monitoring for detection of contamination around 
double-shell waste tanks because leak detection systems are present within the secondary containment. 

Numerous facilities were used for waste disposal during the production mission at the Hanford Site 
and in many instances have produced considerable groundwater contamination. These include ponds, 
cribs, ditches, injection wells, and specific retention trenches. Disposal facilities that 1) were active in 
1988 and later and 2) may have received dangerous waste are regulated under RCRA; in many cases, 
these facilities have groundwater-monitoring requirements under that act. Other disposal facilities are 
considered CERCLA or RCRA past-practice facilities. Considerable contamination remains in the 
vadose zone under these facilities and may provide continuing sources of groundwater contamination. 
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Miscellaneous contaminant sources such as spills, pipeline leaks, sewers, septic systems, and fuel 
storage tanks are also considered potential sources of groundwater contamination. 

1.3 History of Groundwater Monitoring at the Hanford Site 

Disposal of radioactive waste to ground started with the earliest processing at the Hanford Site. The 
need to understand the impacts of disposal on groundwater and to determine the best available disposal 
practices was recognized from the start, and a drilling program was initiated in 1946 or 1947. By 1949, 
132 monitoring wells had been installed in the operational areas with approximately 26 wells in outlying 
areas (Brown and Rupert 1950). By 1962, approximately 400 wells were regularly monitored on the Site 
(Brown and Raymond 1962). The major emphasis was on determining the distribution of gross beta 
emitters in groundwater, although tritium was also analyzed for and reported starting in 1961. 

Pacific Northwest National Laboratory1 was given responsibility for the environmental groundwater­
monitoring program in 1965. By this time, the number of cased monitoring wells had risen to more than 
500. Analysis of grounqwater for some limited anions, cations, and organics was first reported under the 
program in late 1966. 

By 1974, ground disposal of liquid waste had been greatly reduced due to the deactivation of all the 
Hanford reactors (except N Reactor), coupled with improved treatment of several intermediate-level 
waste streams. Consequently, the objectives of the groundwater-monitoring program had been altered, 
with the main emphasis being on determining the distribution and movement with time of contaminants 
and determining the environmental impact of contaminants in the groundwater (Raymond et al. 1976). 
The Atlantic Richfield Hanford Company had been given responsibility for operations within the 
200 Areas, and they conducted separate groundwater sampling and analysis programs for these areas. 
Rockwell Hanford Operations assumed these responsibilities in 1977 as the new prime site operations 

· contractor. 

By the mid- l 980s, the emphasis was on groundwater protection, and the objectives of the 
groundwater-monitoring program had changed to include ensu~ing compliance with various federal and 
state of Washington regulations. In 1985, the first groundwater samples at facility-specific sites were 
collected to comply with RCRA. By 1987, Westinghouse Hanford Company had assumed the role of the 
prime site operations contractor and was conducting the 200 Areas sampling and analysis programs. In 
1988, DOE Order 5400.1 (modified in 1990) superceded DOE Order 5480.lA (1981) for environmental 
protection. In 1990, DOE Order 5400.5 (modified 1993) for radiation protection updated DOE 
Order 5480.lB and lowered the DOE primary dose limit standard to 100 mrem/yr effective dose equiva­
lent to members of the public. The previous limit was 500 mrem/yr. In addition, the order mandated a 
maximum limit of 4 mrem/yr effective dose equivalent to the public through the drinking water pathway. 
By 1989, more than 1,000 wells had been sampled and more than 650 wells were being used for ground­
water monitoring. By 1990, groundwater sampling programs in support of CERCLA had been 
established. 

1 In the 1990s, Pacific Northwest Laboratory changed its name to Pacific Northwest National Laboratory. 
Pacific Northwest National Laboratory is operated for the U.S. Department of Energy by Battelle. 
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1.4 Current Groundwater-Monitoring Project Structure 

At the present time, the Sitewide comprehensive groundwater-monitoring program at Hanford is 
operated for DOE by Pacific Northwest National Laboratory; since 1996, this program has encompassed 
Sitewide monitoring, operational monitoring, site-specific monitoring for RCRA compliance, and long­
term mo~itoring for CERCLA compliance. Bechtel Hanford, Inc. (BHI) conducts groundwater monitor­
ing in support of operational control of CERCLA activities. BHI also manages well maintenance and 
well construction tasks. 

The groundwater-monitoring task is organized by activity, as shown in Figure 1-3. The data quality 
objectives (DQO) process was conducted under the Strategic Planning Subtask. 

Technical 
Planning 

· Sample 
Collection 

I · Groundwater Monitoring 

Sample 
Analysis 

Data 
Management 

Interpretation/ 
Reporting 

Strategic 
Planning 

Hydrologic 
Assessment 

Figure 1-3. Organization Chart for Groundwater-Monitoring Task 

1.5 Purpose of the Strategy Document 

This document reports on the development of a Hanford Site groundwater-monitoring strategy. This 
strategy addresses the ongoing monitoring of existing contamination as well as monitoring near sources 
or potential sources of further groundwater contamination. In addition, monitoring background condi­
tions and near locations of possible human or ecological impact are addressed. The document provides a 
guide for further development of monitoring strategy elements and provides a basis for implementing 
changes in the groundwater-monitoring system. 

The groundwater strategy involves a large number of interrelated and complex issues because of the 
number of regulatory drivers, the number and complexity of contaminant sources and groundwater 
plumes, and the number of organizations who need groundwater data. The strategy was developed with 
input from numerous organizations within DOE and their subcontractors, regulators, and interested parties 
including the Hanford Advisory Board and Tribal Nations. 

Some aspects of the monitoring strategy are applicable to all of the Hanford Site while other aspects 
·must consider the site-specific situation in particular areas. This strategy addresses general aspects of the 
monitoring strategy and provides examples from specific areas where those strategies are being imple­
mented. Examples of prototype applications or case histories are included throughout Section 6.0 of this 
document. During the development of this monitoring strategy, improvements were implemented to the 
monitoring system whenever possible, rather than waiting for a fully developed strategy document. This 
improves the timeliness of implementation and also helps clarify the advantages and pitfalls in proposed 
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approaches through the evaluation of prototype areas. Implementation of the monitoring strategy has thus 
already begun by inc,orporation of elements into site-specific monitoring plans. 
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2.0 Strategy Development Process 

The DQO process (EPA 1993) guided the development of this monitoring strategy and prototype 
implementation of the strategy. Operating on the premise that data are collected to support specific 
decisions, the DQO process helps define data needs, specifies methods for fulfilling those data needs, and 
develops a cost-effective technical approach to collecting the data. Decision rules are developed to define 
how the data are expected to be used, and these rules are used to guide the monitoring network design. 
Thus, this strategy describes the first steps of the DQO process as it applies to the whole Hanford Site. 

The DQO process for groundwater monitoring at the Hanford Site addresses numerous issues of how 
to implement regulatory requirements on the Site. Discrepancies between CERCLA and RCRA require­
ments for ongoing monitoring are addressed. In addition, technical improvements in the monitoring 
program can be made with input from, and agreement by, State and federal regulators. Thus, the develop­
ment of the groundwater-monitoring DQOs involved considerable input from the regulatory community. 
The Hanford Advisory Board and representatives of Tribal Nations provided additional input and 
comments. Representatives from DOE and Site contractors contributed to the process. 

The decision rules that are outcomes of the DQO process are tools designed to guide the development 
of the monitoring strategy and monitoring system for data acquisition. They are IlQ1 commitments on the 
part of DOE or the regulators as to what regulatory decisions will be made under given circumstances. 
Numerous other inputs in addition to groundwater-monitoring data are needed for decisions relating to 
groundwater contamination and remediation. The decision rules simply describe how groundwater data 
are expected to be used. The quantitative decision rules will not be applied in a vacuum but be integrated 
with hydrologic and geochemical assessments to determine the significance of groundwater results. The 
development of decision rules in the DQO process provides a system for ensuring that data needs are 
understood and all critical data are collected. 

The implementation of this strategy will be made on regional and site-specific scales. The complex­
ity of the monitoring project with its multiple objectives and multiple source areas means that the imple­
mentation process will be vastly simplified by considering specific target areas. For example, DQOs have 
been developed to apply the monitoring strategy to the 200-East Area. 

The groundwater-monitoring strategy takes a II}Ulti-tiered approach to developing the monitoring 
system. Certain objectives and approaches embodied in the strategy apply to the entire Hanford Site 
while others are specific to individual areas. In addition, parts of the Site have requirements under some 
regulations which are more prescriptive than the requirements for other parts. For example, the require­
ments for monitoring past discharges under RCRA are considerably more detailed than the requirements 
for monitoring similar discharge sites under CERCLA. Thus, currently, intensive monitoring is being 
performed for specific discharges that fall under RCRA, while nearby sites with no RCRA monitoring 
requirements are often monitored to address the general groundwater impacts in the area. In some cases, 
the hydrologic and geochemi(?al situation means that unique approaches need to be considered. Care is 
needed to address areas of special public concern and perceived risk. 

2.1 



This strategy document outlines key outcomes that apply across the Site as well as selected strategies 
that apply at specific areas. The strategy summarizes key principles and agreements that guide the further 

development of groundwater-monitoring DQOs. 
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3.0 Regulatory Drivers 

The three primary regulatory drivers for groundwater monitoring are the Atomic Energy Act of 1954 
as amended, RCRA as implemented through Washington State regulations, and CERCLA as amended. 
The Tri-Party Agreement presents timetables for site remediation and describes how actions under RCRA 
and CERCLA will be coordinated and managed at the Hanford Site. These regulations with respect to 
groundwater monitoring at the Hanford Site and the orders and agreements implementing the regulations 
are discussed briefly in this section. For a more detailed discussion, see the Site groundwater report 
(Hartman and Dresel 1998). 

3.1 Atomic Energy Act 

The Atomic Energy Act of 1954 provided for the control of source material, special nuclear material, 
and waste. Under the authority of the Atomic Energy Act of 1954, DOE Orders 5400.1 and 5400.5 (DOE 
1990, 1993) mandate groundwater monitoring. DOE Order 5400.1 requires DOE sites to demonstrate 
compliance with all federal, state, and local environmental protection regulations. DOE Order 5400.5 
defines standards and requirements for radiation protection of the public and the environment. The 
objectives of groundwater monitoring required by DOE orders are as follows: 

• verify compliance with other applicable groundwater regulations ( e.g., RCRA and CERCLA) . 
• characterize and define hydrogeologic, physical, and chemical trends in the groundwater system 
• establish baselines of groundwater quality 
• provide a continuing, independent assessment of groundwater-monitoring and remediation activities 
• . identify and quantify new or existing groundwater contamination and quality problems. 

3.2 Comprehensive Environmental Response, Compensation, and Liability 
Act 

The CERCLA ( codified in 40 CFR 300) establishes a federal program for waste cleanup at inactive 
sites contaminated with hazardous substances. The Hanford Site is subdivided into four areas for listing 
on the National Priorities List, mandating remediation under CERCLA. The U.S. Environmental 
Protection Agency (EPA) administers CERCLA. 

3.3 Resource Conservation and Recovery Act 

The RCRA regulates the generation, transportation, storage, treatment, and disposal of hazardous 
waste. The Washington State Department of Ecology (Ecology) under regulations set out in 
WAC 173-303-400 and -600 administers RCRA in Washington State. Two aspects of RCRA are of 
particular concern to groundwater monitoring. The past-practice regulations in RCRA mandate the 
remediation of parts of the Site which were no longer operating when RCRA was enacted. RCRA past 
practice is comparable to CERCLA. Facilities at the Hanford Site which had stored or discharged 
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hazardous waste and were active in 1986 are considered RCRA treatment, storage, and disposal units 
{TSDs) and may require monitoring for impacts to groundwater. Initially, the facilities at the Hanford 
Site were all regulated under RCRA interim status regulations but a schedule has been set for bringing the 
facilities into the Site RCRA part B permit (Permit # WA 7890008967) which implements final status 
requirements. Ultimately, all TSDs will be either clean closed or closed under final status requirements. 

3.4 Hanford Federal Facility Agreement and Consent Order 

The Tri-Party Agreement is a legally binding agreement between the DOE, EPA, and Ecology that 
sets out a process and schedule for Site remediation. The cleanup activities are set out in an action plan as 
an attachment to the Tri-Party Agreement. The agreement also provides a framework for permitting TSD 
units at the Hanford Site. Thus, the Tri-Party Agreement is a unifying document which defines how the 
legal requirements of CERCLA and RCRA will be implemented at the Hanford Site. 

One major impact of the Tri-Party Agreement on groundwater monitoring at the Hanford Site relates 
to the schedule for permitting TSDs. The TSDs are incorporated into the Hanford RCRA part B permit 
on a continuing basis. Until they are included in the permit, TSDs are monitored under interim status 
regulations. The status of RCRA units requiring groundwater monitoring and their schedule for 
incorporation into the permit are listed in Table 3-1. 
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Table 3-1. RCRA Interim- and Final-Status Groundwater-Monitoring Projects, as of September 1998 (from Hartman 1999) 

Interim-Status TSO Unit Groundwater 
Monitoring Final-Status TSO Unit Groundwater Monitoring 

TSO Units, date initiated (associated Indicator Parameter Groundwater Quality 
[CERCLA] groundwater operable Evaluation, date Assessment, date Detection Compliance Corrective Action, Year Scheduled for 

units) initiated<•> initiated Ev!iluation Evaluation date initiated Regulations Part B or Closure 

1301-N LWDF, X 40 CFR 265.93(b) 1999Cbl 
December 1987 WAC 173-303-400 
(100-NR-2) 

1324-N/NA L WDF, X · 40 CFR 265.93(b) 1998(b) 
December 1987 . WAC 173-303-400 
(100-NR-2) 

1325-N LWDF, X 40 CFR 265.93(b) 1999Cbl 
December 1987 WAC 173-303-400 
(100-NR-2) 

120-D-1 ponds, X, clean closure in 40 CFR 265.93(b) 1998(c) 
April 1992 FY 1999 WAC 173-303-400 
(100-HR-3) 

183-H solar evaporation basins, X, 1998 40 CFR264 1994Cbl 
June 1985 WAC 173-303-645(10) 
(100-HR-3) 

216-S-10 pond and ditch, X 40 CFR 265.93(b) >2000(b) 
August 1991 WAC 173-303-400 

216-U-12 crib, X, 1993 40 CFR 265.93(d) >2000(b) 
September 1991 WAC 173-303-400 
(200-UP-1) 

216-B-3 pond, X, January 1998(dl 40 CFR 265.93(b) 2000Cb> 
November 1988 WAC 173-303-400 
(200-PO-1) 

216-A-29 ditch, X 40 CFR 265.93(b) 2000(b) 
November 1988 WAC 173-303-400 
(200-PO-l) 

PUREX cribs<•> X, 1997 40 CFR 265.93(d) >2000(b) 
1988 (200-PO-1) WAC l 73-303-400 



Table 3-1. (contd) 

Interim-Status TSD Unit Groundwater 
Monitoring Final-Status TSD Unit Groundwater Monitoring 

TSD Units, date initiated (associated Indicator Parameter Groundwater Quality 
[CERCLA] groundwater operable Evaluation, date Assessment, date Dete~tion Compliance Corrective Action, Year Scheduled for 

units) initiated<•> initiated Evaluation Evaluation date initiated Regulations Part B or Closure 

216-B-63 trench, X 40 CFR 265.93(b) >2000(b) 

August 1991 WAC 173-303-400 

(200-PO-1) 

LERF, X, 1998<fl 40 CFR 265 .93(b) 1998(g) 

July 1991 WAC 173-303-400 

LLWMA 1, X 40 CFR 265 .93(b) TBD(g,h) 

September 1988 WAC 173-303-400 

LLWMA2, X 40 CFR 265 .93(b) TBD(g,h) 

September 1988 WAC 173-303-400 

LLWMA3, X 40 CFR 265 .93(b) TBD(g,h) 

October 1988 WAC 173-303-400 

LLWMA4, X 40 CFR 265.93(b) TBD(g,h) 

October 1988 WAC 173-303-400 

(200-ZP-1) 

WMAA-AX, X 40 CFR 265.93(b) >2000(b) 

February 1990 WAC 173-303-400 

WMA B-BX-BY, X, 1996 40 CFR 265.93(d) >2000(b) 

February 1990 WAC 173-303-400 

WMAC, X 40 CFR 265.93(b) >2000(b) 

February 1990 WAC 173-303-400 
(200-PO-l) 

WMAS-SX, X, 1996 40 CFR 265 .93(d) >2000(b) 

October 1991 WAC 173-303-400 
(200-UP-l) 

WMAT, X, 1993 40 CFR 265 .93(d) >2000(b) 

February 1990 WAC 173-303-400 
(200-ZP-1) 

WMA TX-TY, X, 1993 40 CFR 265 .93(d) >2000(b) 

September - October 1991 WAC 173-303-400 
(200-ZP-l) 
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Table 3-1. (contd) 

Interim-Status TSO Unit Groundwater 
Monitoring Final-Status TSO Unit Groundwater Monitoring 

TSO Units, date initiated (associated Indicator Parameter Groundwater Quality 
[CERCLA] groundwater operable Evaluation, date Assessment, date Detection 

units) initiated<•> initiated Evaluation 

WMAU, 
October 1990 
(200-ZP-l) 

NRDWL, 
October 1986 
(200-PO-l) 

316-5 process trenches, 
June 1985 
(300-FF-5) 

X 

X 

Compliance 
Evaluation 

Corrective Action, 
date initiated 

X, 1998 

Regulations 

40 CFR 265 .93(b) 
WAC 173-303-400 

40 CFR 265 .93(b) 
WAC 173-303-400 

40 CFR264 
WAC 173-303-645(10) 

Year Scheduled for 
Part B or Closure 

>2000(b) 

>2000(b) 

1996(b,i.) 

(a) Specific parameters (pH, specific conductance, total organic carbon, and total organic halides) used to determine ifa facility is affecting groundwater quality. Exceeding the 
established limits means that additional evaluation and sampling are required (groundwater quality assessment). An X in the assessment column indicates whether an evaluation 
was needed or an assessment was required. 

(b) Closure/postclosure plan; TSO unit will close under final status. 
(c) Closure plan approval expected in fiscal year 1999; facility groundwater monitoring not required after clean closure. 
(d) Reverted to indicator parameter evaluation following assessment. 
(e) 216-A-10, -A-368, and A-37-1 combined into one RCRA monitoring unit. RCRA monitoring will be performed according to interim-status groundwater quality assessment 

requirements. 
(t) Will monitor groundwater under interim status until final-status groundwater-monitoring plan is approved. 
(g) Part B permit; TSO unit scheduled to operate under final-status regulations beginning in year indicated. 
(h) Facility Part B permit and final-status groundwater-monitoring plan contingent on completion of solid waste environmental impact statement. 
(i) Closure plan pending Ecology approval. 
CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act of 1980. 
Ecology = Washington State Department of Ecology. 
LERF = Liquid effiuent-retention facility. 
LLWMA 
LWDF 
NRDWL 
PUREX 
RCRA 
TBD 
TSO 
> 

= Low-level waste management area. 
= Liquid waste-disposal facility. 
= Nonradioactive Dangerous Waste Landfill. 
= Plutonium-Uranium Extraction (plant). 
= Resource Conservation and Recovery Act of 1976. 
= To be determined. 
= Treatment, storage, or disposal (unit). 
= Beyond the year 2000. 



4.0 Relationship to Environmental Restoration 

An effective, decision-based groundwater-monitoring strategy must be coordinated with environ­
mental restoration activities. The groundwater-monitoring data is used in making decisions regarding 
remedial action. Once those decisions are made and remediation is implemented then the purpose of the 
groundwater-monitoring changes. Some improvements and enhancements to the groundwater-monitoring 
system can be made under the current situation but others will depend upon progress in the Site environ­
mental restoration mission and on the cooperation of the regulators and DOE. 

This section describes the relationship of groundwater monitoring to remedial activities and discusses 
how monitoring needs are expected to change as remediation progresses and suggest a template for 
triggering changes to the monitoring with time. In keeping with other documents such as the groundwater 
remediation strategy (DOE 1997), CERCLA terminology will generally be used but the strategies apply 
to both CERCLA and RCRA past-practice operable units. 

4.1 Termination of Discharge 

An important step in the Hanford Site environmental restoration is reducing discharges of contami­
nated and uncontaminated water to surface disposal sites. Past discharges have not only provided the 
major source of groundwater contamination but have had a great impact on flow directions. During the 
post-operation period of approximately a decade, discharge of numerous waste streams has been 
terminated or consolidated, treatment systems have been installed, and state permits issued for the major 
remaining discharges. In the next few years, the impacts on the groundwater flow are expected to decline 
further as the mounding from past discharge dissipates. Thus, the significance of the discharges with 
regard to both chemistry and the groundwater flow has decreased considerably. 

In the past, groundwater monitoring of operating disposal facilities was used to manage discharges 
and to provide input to decisions on when to retire soil-column disposal sites. That need has largely 
ended. Although drainage of water and contaminants from the vadose zone may persist for years after 
discharge ceases, it is too late to minimize contamination through operational changes at these sites. The 
continued groundwater-monitoring needs for remaining active and inactive facilities are discussed in 
Sections 4.2 and 4.3 . 

4.2 Active Facilities 

The major ongoing discharge of contaminated water which remains, the 200 Areas State-Approved 
Land Disposal Site (616A Crib), is expected to continue until approximately 2030. In addition, uncon­
taminated water continues to be discharged at the 200 Areas Treated Effluent Disposal Facility and to a 
small extent to the 400 Area process ponds. The ongoing discharges continue to require groundwater 
monitoring. Groundwater-monitoring requirements for these discharges are defined in State waste 
discharge permits (Ecology 1995a, 1995b, 1996). 
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Several facilities on the Site continue to actively store radioactive or hazardous materials and require 
groundwater monitoring under Atomic Energy Act, RCRA, CERCLA, or a combination ofregulations. 
These include the 100-K Area fuel storage basins, single-shell waste storage tanks, the Liquid Effluent 
Disposal Facility, low-level burial grounds, and the Environmental Restoration Disposal Facility. In 
some instances, the facilities are known or believed to have impacted groundwater (e.g., 100-K Area fuel 
storage basins and single-shell radioactive waste tanks); while in other cases, no contaminant impacts on 
groundwater are known or expected. Groundwater monitoring at sites which have impacted groundwater 
is directed at tracking the extent of existing contamination, assessing the potential for future impacts, and 
providing data for remedial actions. In the case of sites that impacts have not been seen, the groundwater­
monitoring requirement is for the detection of any future impact. 

Monitoring requirements may be reduced when the above facilities cease operation, are subject to 
environmental restoration, and/or it can be demonstrated that they do not pose a threat to groundwater. 

4.3 Inactive Facilities 

Numerous RCRA TSDs and RCRA and CERCLA past-practice facilities continue to be monitored in 
the period between active use and closure. These facilities include liquid waste disposal cribs, trenches, 
ditches, and ponds which are no longer in use and which are not storing waste in engineered structures (it 
is recognized that considerable waste inventories may be present in the vadose zone). Current plans for 
remediation of these facilities will be limited to removal of engineered structures and removal of the 
uppermost contaminated soils. Remediation decisions for the groundwater contamination have not been 
finalized; however, little additional active remediation of groundwater plumes originating from the liquid 
waste disposal cribs, trenches, ditches, and ponds will be performed. Detection, assessment, and compli­
ance monitoring at individual facilities does not provide a great deal of value in supporting Site cleanup 
unless there is clear understanding of how the monitoring data could be used in the decision process. 
Strategies proposed for improving monitoring effectiveness in this situation are discussed in Section 6.2. 

Two RCRA TSDs have been closed with requirements for ongoing groundwater monitoring due to 
contamination remaining in the subsurface. The 183-H Solar Evaporation Basins and the 300 Area 
process trenches have undergone a "modified closure." Groundwater remediation at these facilities is 
being performed under CERCLA but is incorporated in the RCRA permitting process. Groundwater­
monitoring requirements continue to be defined separately for CERCLA, RCRA, and Atomic Energy Act, 
but the monitoring is coordinated to avoid duplication. 

4.4 Monitoring of Active and Passive Remediation Systems 

Groundwater sampling directed at operating groundwater pump-and-treat remediation systems will 
not be dealt with directly in this strategy. These active remediation systems have particular needs related 
to the operation of the extraction and injection wells, maintenance of the treatment systems, delineation 
and control of capture zones, and optimization of extraction efficiencies; The sampling and analysis 
associated with the operation of the active remediation systems is the subject of separate monitoring 
plans. Any additional sampling to meet other objectives within the areas of active remediation will be 
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coordinated with the remediation sampling and data shared between the remediation projects and 
groundwater-monitoring projects to avoid redundancy and ensure data utility. 

Passive remediation systems such as the permeable reduction-oxidation barrier for chromium remedi­
ation in the 100-D Area also will require monitoring to ensure the systems are performing to specifica­
tions and are meeting cleanup goals. The ongoing monitoring of these passive systems will be integrated 
with the monitoring of plumes, off site impacts, and other nearby sources to achieve the greatest 
efficiencies. 

4.5 Relationship to Source Area Remediation 

The relationship between groundwater monitoring and source area remediation is complex. In part, 
this is due to the decoupling of source and groundwater operable units in the Tri-Party Agreement. Extra 
· care is needed to be sure that effective source control is instituted. It is generally assumed for ground­
water operable units that source remediation under source operable units will control future impacts to 
groundwater. Thus, monitoring systems designed to address exjstjn~ groundwater contamination may not 
meet the objectives of demonstrating the effectiveness of source remediation. This groundwater­
monitoring strategy considers explicitly the needs for monitoring source areas. 

4.6 Regulatory Issues 

The standard CERCLA investigation progresses from a remedial investigation/feasibility study to a 
record of decision and remedial action. At the Hanford Site, remediation has been accelerated at a 
number of sites through interim records of decision which specify interim remedial measures. Thus, final 
records of decision are still pending at all but one groundwater operable unit (1100-EM-l is the excep­
tion). However, the process for evaluating the need for expedited responses or interim remedial measures 
with respect to groundwater is essentially complete for all parts of the Site. (It is currently expected that 
the interim record of decision for the 100-HR-3 groundwater operable unit will be modified to address 
chromium contamination in the western part of the operable unit.) With few exceptions, no further 
measures are expected before final records of decision. The groundwater-monitoring data needs for final 
records of decision are primarily to provide temporal information on the changes in contaminant distri­
butions. Groundwater-monitoring requirements for CERCLA operable units are specified in Tri-Party 
Agreement change agreements. 

Between the issuance of an interim record of decision and a final record of decision for specific sites, 
the primary groundwater-monitoring goal is to ensure that the interim remedial measures are meeting 
remediation goals. Where active remediation is occurring this entails performance monitoring of the 
remediation system and evaluation of any movement of contaminants beyond the capture zone of the 
remediation. For areas where no active remediation has been instituted, the monitoring goal is generally 
to ensure that the plumes are dissipating as expected. Groundwater monitoring ensures that any decision 
not to remediate groundwater remains justifiable. In those cases, groundwater monitoring is in essence 
performed in lieu of active remediation and represents a cost savings over expensive treatment systems or 
where no available technology exists to treat the contamination (e.g., tritium). 
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Several CERCLA operable units contain RCRA TSDs. In keeping with the goals ofRCRA and 
CERCLA integration, these RCRA units are considered to be in corrective action when a record of 
decision or interim record of decision is signed. The most rigorous method for initiating corrective action 
monitoring is to incorporate monitoring requirements in a change to the site RCRA part B permit. Permit 
modifications require a separate administrative process from the CERCLA record of decision and thus, 
incorporation of the changes to the permit may lag the remediation. A coordinated effort is necessary on 
the parts of the owner/operator and the regulator(s) to avoid the disconnect between RCRA and CERCLA 
processes. 

An additional administrative inefficiency is that numerous RCRA TSDs have not been incorporated 
into the permit and are regulated under interim status regulations (see Table 3-1 ). The conflicting system 
of monitoring sites under interim status detection or assessment monitoring while the site is in corrective 
action under a record of decision should be avoided because it is in conflict with the regulations and does 
not further the goal of environmental protection. To the present time, however, interim status monitoring 
has continued for many months until the TSD is incorporated into the Site permit. Although regulators 
have flexibility to grant waivers from parts of interim status monitoring requirements or to modify 
monitoring systems, waivers have not been granted to date to address these problems. 

Thus far, remediation agreements have not been finalized (e.g., final record of decision) for any 
RCRA past-practice operable units. Under the RCRA process, the remediation decisions are to be 
documented in the Site permit (Section 4.0). The preparation of this part of the Site permit is expected to 
begin in FY 1999. Groundwater-monitoring requirements for the operable units may be specified in 
monitoring plans or Tri-Party Agreement change agreements and approved by Ecology. Minor modifi­
cations to the monitoring plans may be made through documented change procedures without permit 
modification. It is yet to be determined if new monitoring plans will be required for RCRA past-practice 
sites that are incorporated into the Site permit or if existing monitoring plans are adequate. 
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5.0 Decision Logic 

A decision logic diagram has been developed as a tool for integrating the requirements for ground­
water monitoring under the variety of regulatory drivers (Figure 5-1 ). The diagram places the monitoring 
objectives into the decision-based structure used in the DQO process and covers the major anticipated use 
for groundwater-monitoring data. Different parts of the Site are at different stages in the investigation, 
and thus, the process outlined in the logic diagram is well underway in many if not most areas. In those 
cases where the process is well underway, the decision logic diagram is useful in describing the needs 
for ongoing groundwater monitoring. The diamonds on the logic diagram are the decisions for which 
continued groundwater-monitoring data may be needed. Decision rules will be developed to indicate how 
groundwater-monitoring data are anticipated to be used to address these decisions. 

The decision logic diagram can be subdivided into six groups representing distinct parts of the 
process. These groups are discussed in the following sections. 

5.1 Background Data Needs 

Boxes 1-5 represent the background data needed to develop a monitoring system. The vast amount of 
historical data and the current monitoring systems are recognized as vital inputs to the process (box 1 ). 
The background data also include site history, waste inventories, discharge times and amounts, site 
geology, water levels and hydraulic properties, and other data indicating the extent of potential ground­
water impacts. These data are used to develop the conceptual model for the site or portion of the site 
under consideration (boxes 2-4). The detail required in the conceptual model will depend on the region in 
question and the particular concerns that need to be addressed. Box 5 in the logic diagram explicitly 
recognizes the compelling need to address negative impacts from the intrusive aspects of groundwater 
investigations. Any wells on the site that may be providing a conduit for contaminant migration need to 
be reconfigured or decommissioned. Currently, the amount of well remediation and abandonment is 
limited by available funding. 

5.2 Plume Tracking 

Boxes 6-8 represent the "plume tracking" decisions needed to address existing groundwater contam­
ination. Approximately 250 km2 of the Site are underlain by groundwater contamination at levels greater 
than drinking water standards. The presence of contamination has implications for groundwater use on 
the Site. Thus, the presence of contamination has been identified as an important input to decisions on 
future Site uses (DOE 1999). Although DOE management of the Hanford Site provides de-facto restric­
tions on groundwater use, needs for decisions regarding water use occur periodically. For example, the 
location of groundwater contamination was considered in siting the Laser Interferometer Gravitational­
Wave Observatory Facility. Con~inant discharges have largely ceased and much of the existing 
contamination is expected to decay, disperse, or be discharged slowly to the Columbia River. The DQO 
process identified a need to continue to assess the extent of contaminants on a periodic basis to confirm 
the expected decline in concentrations and for public assurance. 
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5.3 Detection and Assessment of New Impacts 

Boxes 9-13 of the logic diagram address the detection and assessment of new or relatively new 
impacts to groundwater. In spite of the termination of contaminant discharge, considerable contamination 
remains in storage and disposal facilities as well as in the vadose zone beneath many discharge points. 
Thus, ongoing continuous monitoring for impacts is needed near a number of facilities. Much of the 
groundwater monitoring on the Site performed to meet the requirements of RCRA falls under this group 
of decisions. In particular, RCRA detection, assessment, and compliance monitoring address this part of 
the logic diagram. RCRA assessment and compliance goals do address groundwater contamination that 
has been identified with a particular regu~ated facility and thus, overlap to some extent with the plume 
tracking decisions, above. One of the goals for this monitoring strategy is to provide a monitoring system 
where the interface between monitoring for specific facilities and monitoring of broad-based contami­
nation becomes seamless. 

5.4 Groundwater Remediation 

Boxes 14-21 of the logic diagram address groundwater remediation. Many remediation decisions 
have already been made on the Site, and groundwater and source remediation is underway in several 
areas. Boxes 17-21 essentially address the performance of active groundwater remediation. This 
performance monitoring also involves numerous activities in addition to groundwater monitoring and is 
necessarily performed on a project-specific level. The remediation projects, managed by BID, will 
develop the plans for performance monitoring, so these decisions will not be considered further in this 
document. 

5.5 . Remediation Decisions 

Box 16 of the logic diagram, "Are new or additional remedial actions needed to meet all cleanup 
goals?" deserves additional discussion because it is crucial to defining the uses for continued groundwater 
monitoring. Although many remediation decisions have been made, these decisions are set out in records 
of decision for interim actions in most cases. Even where the record of decision is for final action, the 
need to reevaluate the action is expressly recognized in both the record of decision and in the regulations. 
Thus, continued groundwater monitoring will be used both to support the remedial decisions and for input 
to final decisions where required. This portion of the logic diagram is designed to recognize that all 
groundwater-monitoring activities are part ofDOE's Environmental Restoration Program and will 
continue to be used to ensure groundwater protection and management goals are met. Thus, results from 
source area monitoring and plume monitoring will be used for ongoing evaluation of remedial decisions. 
New data from groundwater monitoring may indicate the need for further action. 

5.6 Monitoring Endpoints 

Boxes 22-24 of the diagram address the endpoint of the monitoring. Monitoring is not seen as an end 
in itself and will be terminated when it no longer provides needed input to the decision process. 

The rest of this document will set out monitoring strategies for the groups of decisions set out in 
Section 5.0. 
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6.0 Monitoring Strategies 

6.1 Background and Conceptual Model Data 

6.1.1 Requirements 

Background data needs (boxes 1-5) are covered in this section. The ongoing monitoring system is not 
designed to address these needs specifically. However, updating our understanding of the conceptual 
model and interpreting historical data and data from other areas is an integral part of a successful monitor­
ing program. This supporting information is needed to define an effective monitoring system and is vital 
in interpreting the monitoring results. 

When insufficient information is available to develop the conceptual model to the necessary level of 
detail for a particular area of the Site or for a specific decision, then additional data needs will be 
addressed througlt special studies. Any data gaps will be addressed in project plans as they are identified.· 

6.1.2 Strategies 

Developing a realistic conceptual model of site hydrogeology and contaminants is vital to designing 
and operating a successful groundwater-monitoring project. To this end, conceptual model development 
will be integrated into the monitoring project design and will be addressed in future monitoring plans. To 
the degree possible, historical groundwater data, process knowledge, and data from other media such as 
waste streams and surface water will be used in the development of the conceptual model before further 
data collection activities. Only significant data gaps will be addressed through additional data collection 
activities. 

The hydrogeologic reassessment of the 200-East Area is an example of the type of project that might 
fall under the conceptual model development category. Currently, work is underway to reevaluate the 
stratigraphy of the 200-East Area and surroundings with particular emphasis on how the presence or 
absence of the Ringold lower mud impacts contaminant transport. Previous interpretations of the contam­
inant distribution in this area did not distinguish adequately between contaminants above or below the 
mud and did not consider confining conditions produced beneath ·the mud unit. 

To use the historical data effectively, a comprehensive workable system is needed for retrieving 
groundwater data. Improved capabilities for visualizing spatial and temporal data distributions are also 
needed to integrate the vast amounts of data available. The core of the data system is the Hanford 
Environmental Information System (HEIS) which is maintained for DOE by BHI. Additional data 
sources include the Hanford geographic information system, the Hanford well database, project-specific 
databases, and files of well logs and well completion diagrams. 

The groundwater project has an additional responsibility to ensure that groundwater investigations do 
not compound the environmental problems on the Site. This responsibility includes appropriate disposal 

6.1 



of purge water and other investigation-derived waste and proper abandonment of monitoring wells. Wells 
for abandoning will be prioritized so wells will be abandoned when their physical presence will interfere 
with remediation or other vital site activities, when the well may provide a pathway for further contam­
inant migration to groundwater, and finally when the well can no longer provide useful data. Specific 
requirements for well usage and well abandonment are set out in Attachment 7 to the Hanford Facility 
RCRA Permit (Permit # WA 7890008967). This document spells out appropriate uses for wells 
constructed to various quality standards and requirements for well abandonment. 

6.2 Source Term Monitoring 

6.2.1 Requirements 

Source term monitoring is designed to detect and assess the significance of any new impacts to 
groundwater. In addition, it is concerned with timely detection of new or increasing impacts from sources 
that have already impacted groundwater. For example, in many cases, it is important to continue monitor­
ing to detect less mobile constituents after a site has impacted groundwater with more mobile species. 
Near source monitoring of known plumes is considered in Section 6.3. There is some overlap between 
the decisions associated with source monitoring and plume monitoring. 

Source term monitoring is required by RCRA and Atomic Energy Act. Some ongoing source 
monitoring may also be required under CERCLA until source remediation is complete and to monitor the 
success of remedial activities. · In general, the monitoring requirements for RCRA TSDs are the most 
stringent. Source term monitoring is also warranted to some degree at CERCLA and RCRA past-practice 
disposal sites and at selected operating DOE facilities. 

6.2.2 Strategies 

6.2.2.1 Monitoring Strategies Applicable to all Sites 

Sites with a high risk and a potential for new contaminant impacts need the most intensive monitoring 
in terms of the sampling frequency and the spatial coverage of the wells. Sites where remedial actions 
have occurred or where risks are low are amenable to less frequent monitoring and less spatially intensive 
monitoring. Other sites will need intermediate levels of monitoring. A number of strategies for source 
area monitoring have been considered in the DQO process. These include aggregation of sites into a 
common monitoring network, applying innovative approaches to meeting RCRA statistical evaluation 
requirements, and emphasizing the collection and evaluation of data to meet multiple drivers. 

Monitoring close to a potential source provides the most timely detection of new groundwater 
impacts if the coverage of the source area is adequate. Monitoring somewhat further from the source 
ensures that the whole source area is covered while still being able to detect impacts. In addition, when 
multiple sources are located in close proximity, the efficiency of monitoring can be improved by monitor­
ing around multiple sources. For example, this approach is taken in monitoring low-level waste 
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management areas and the plutonium-uranium extraction (PUREX) cribs. The strategy documented here 
combines monitoring selected wells close to sources with monitoring further out to combine the advan­
tages of early detection with improved coverage. 

Monitoring of the sites should be based on the type of waste site~ its operational history, and the status 
of the remedial investigations in the area. The proposed scheme for grading the monitoring ofRCRAand 
past-practice sites is sho'Yfl in Table 6-1. Liquid waste sites which are currently receiving or storing 
radioactive or hazardous wastes require close-in RCRA or equivalent monitoring. This would include, for 
example, the Liquid Effluent Retention Facility and the single-shell tanks. Solid waste sites which may 
have received liquid hazardous waste in the past (low-level burial grounds) require monitoring under 
RCRA but monitoring could take place at the periphery of large waste areas rather than at the boundaries 
of individual TSDs. Barring the institution of alternate monitoring - such as vadose zone monitoring -
groundwater monitoring is expected to continue through the period of postclosure care. Liquid waste 
sites that have been closed are amenable to further aggregation. 

Aggregation of sites for the purposes of groundwater monitoring under RCRA can occur in one of 
two ways. The most formal way is to define waste management areas containing several TSDs in the 
permitting documentation. Examples at the Hanford Site include the Low-Level Waste Management 
Area-I, -2, -3, and-4 and single-shell tank waste management areas (e.g., WMA-T, WMA-TX-TY, 

Table 6-1 . Proposed Scheme for Groundwater Monitoring of Waste Sites 

Waste Site Type Current Use Monitoring Strategy 

Single-shell tanks (SSTs) Continued storage of hazardous and Intensive nearfield monitoring of 
radioactive liquid, sludge, and solids. individual tank farms based on tank 

waste constituents and/or indicators. 

Low-level waste burial Continued disposal and storage of Monitor boundaries of waste manage-
grounds radioactive solids. Potentially stores ment areas. Modify monitoring design 

hazardous chemical solids ,and liquids and statistical evaluation. 
from past disposal. 

Dangerous waste landfills Storage of dangerous and other.waste. Monitor near boundaries. Aggregate 
Most waste is dry. monitoring with other nearby facilities 

if possible. 

Liquid waste disposal cribs Unused. Formerly used for disposal Aggregate monitoring with nearby 
and trenches of radioactive and hazardous liquids. facilities. Monitor for attenuation of 

Contamination probably present in existing plumes and limited nearfield 
the vadose zone. monitoring of selected wells to confirm 

source impacts are declining. 

Liquid waste disposal ponds Unused. Formerly used for disposal Limit monitoring to most probable 
and ditches of dilute radioactive and hazardous locations for detection of contaminant 

liquids. breakthrough ( e.g., head end of 
ditches) and monitoring of attenuation 
of existing plumes. Aggregate sites 
where possible. 
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WMA-B-BX-BY, and WMA-S-SX). However,for the purposes of groundwater monitoring, a less 
formal aggregation ofTSDs has been agreed to by DOE and Ecology in areas such as the PUREX cribs. 
At the PUREX cribs, three individual TSDs are subject to interim status assessment monitoring using a 
single unified monitoring network. 

The degree of site aggregation allowable for sites under RCRA regulation is not clearly defined. In 
the future, a monitoring system designed to confirm contamination will remain restricted to the central 
plateau (the plateau near the center of the Hanford Site where the 200 Areas are located) m~y be suffi­
cient. The system could be designed to monitor boundaries and selected areas within the area. This 
would be analogous to treating the central plateau as a single waste management area. Given the 
complexity and variety of the waste sites, a more effective strategy at the present time is believed to be 
the formation of smaller groups of waste sites based on proximity, waste characteristics, and status of 
source term remedial actions. Thus, for the immediate future, aggregation will be restricted to groups of 
waste sites in close proximity (e.g., the vicinity of PUREX, the vicinity of B Plant) which share similar 
waste histories. 

Each group of waste sites to be considered an aggregate or waste management area would be most 
effectively monitored at the periphery of the group with selected monitoring points near most significant 
sources. Monitoring will be focused on the most probable locations for detection of contamination, e.g., 
the head end of ditches. Even where detection monitoring is not aggregated with other nearby sites, 
monitoring only the most probable locations based on the site conceptual model for detection of contam­
inant breakthrough is an effective strategy. 

Now that the major decisions regarding interim remedial measures for groundwater and source 
remediation have been made, there is less value in intensive monitoring at sites that are no longer active. 
In some instances at the Hanford Site, groundwater monitoring cannot distinguish the specific source of 
contaminant plumes when multiple disposal facilities are located in close proximity. This does not 
generally impair the ability to make decisions on remediation of source or groundwater operable units. 
The objective of confirming the decline of groundwater contamination at inactive sites would be better 
served by taking a regional approach to the monitoring. Regional monitoring networks should be 
coordinated with the more intensive site-specific monitoring required at active facilities such as tank 
farms. 

Efficiencies in monitoring can be achieved by monitoring certain constituents at less frequent 
intervals than others. Constituents that are the best indicators of contamination and the most likely to 
change rapidly should be monitored more frequently while constituents that are unlikely to be seen and 
would only change gradually due to their low mobility should be monitored less frequently or not 
monitored until indicator species change. Focusing on the constituents of concern is the most effective 
way to ensure that hazards are identified quickly at a minimum of cost. 

6.2.2.2 Monitoring Strategies for Source Monitoring of Past-Practice Sites 

Numerous past-practice sites exist on the Hanford Site, and many of these are known to have 
contaminated groundwater with radionuclides and/or hazardous chemicals. In addition, past releases 
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to the vadose zone create the potential for breakthrough of contaminants to groundwater. In general, the 
driving force for contaminant transport through the vadose zone declines considerably when discharge is 
terminated. Continued transport may result from slow drainage of moisture in the vadose zone or through 
addition of water from other sources such as nearby disposal sites, leaking water lines, or stormwater/ 
snowmelt runoff. For these reasons, continued monitoring near selected past-practice disposal facilities is 
warranted. 

Detailed detection monitoring similar to that required at RCRA TSDs is impractical if not impossible 
at past-practice sites. The preferred strategy to address these sites is to monitor wells closest to the 
downgradient boundary of groups of sites and selected wells near the sites with the greatest possibility of 
future impacts. The criteria for choosing sites of possible future impact include the waste types and 
volumes discharged, the time period of operation, the facility size, and the location of monitoring wells 
further downgradient. The information obtained from monitoring the waste sites with the greatest 
possibility of new impacts provides valuable insight into the possibility of impacts from the other, less 
intensively monitored facilities. 

6.2.2.3 Monitoring Strategies for RCRA TSDs 

A number of strategies have been developed to address monitoring ofRCRA TSDs. Some of the 
strategies discussed in the following four sections have been implemented in past years and are included 
in this document to describe inclusively the approaches to monitoring at the Hanford Site. 

6;2.2.3.1 Permit Status 

One of the inconsistencies in groundwater monitoring at the Hanford Site is that not all RCRA waste 
management areas are included in the Site RCRA part B permit, i.e., monitored according to RCRA final 
status regulations as specified in WAC 173-303-645. The facilities subject to part A permits continue to 
be monitored under requirements stipulated in the interim status regulations [ 40 CFR 265, Subpart F and 
WAC 173-303-400(3) by reference]. All TSDs that undergo closure, irrespective of permit status, shall 
be closed pursuant to the authorized State Dangerous Waste Program in accordance with WAC 
173-303-610. If clean closure cannot be achieved, the TSD will be closed as a land disposal unit, and a 
postclosure permit will be required. The postclosure permit will specify groundwater-monitoring require­
ments (per WAC 173-303-645) and corrective actions, if necessary. 

Interim status prescribes that indicator evaluation for site impacts to groundwater be performed using 
at-test of the means at the 0.01 level of significance to determine statistically significant increases (and 
decreases, in the case of pH) over initial background. Statistical evaluations are performed for each of the 
indicator parameters specified in 40 CFR 265.92(b)(3) (i.e., specific conductance, total organic carbon, 
total organic halides, and pH). The owner/operator has the latitude, within the regulations, to choose a 
t-test that will accommodate the data collected. However, there is much less choice with regard to the 
data collection requirements (i.e., four replicate measurements analyzed on the same sample for each 
indicator parameter). In addition, no matter which t-test is used, the (statistical) comparisons made cannot 
change. That is, the owner/operator must collect a background data set (from upgradient wells) for each 
indicator parameters and compare these background data (collected earlier) to the data from each well 

6.5 



individually, each time they are sampled. Based on process knowledge and the interpretation of existing 
contaminant plumes, these parameters are not always the most sensitive indicators of contaminant 
releases from Hanford Site facilities. In addition, the statistical tests required under interim status are not 
as effective as some tests allowable under final status regulations as discussed below. Final status regula­
tions provide the option of monitoring for site-specific contaminants of interest for detection monitoring. 

It is recommended that final status monitoring approaches and allowable stati~tical tests be used for 
detection monitoring of RCRA sites regardless of whether the unit has been included in the Site part B 
permit. If final-status-type detection monitoring of interim status sites indicates statistically significant 
evidence of contamination to groundwater from a facility then assessment monitoring as required under 
interim status would be triggered. Detection monitoring triggers compliance monitoring under final 
status. There are sufficient differences between the regulatory objectives of interim status assessment and 
final status compliance monitoring that it would be difficult to continue monitoring per final status 
requirements after a constituent of interest is detected at the compliance point ( downgradient well). 
Detected is defined as statistically significant evidence of contamination as described in WAC l 73-303-
645(9)(f). 

6.2.2.3.2 Statistical Applications 

There are two general approaches to detecting groundwater quality impacts at a waste disposal 
facility. The first approach is the traditional upgradient versus downgradient ( or inter-well or between­
well) comparisons where new downgradient monitoring results are compared to a series of measurements 
obtained from well(s) that are located upgradient of the facility. The second approach is the intra-well 
comparisons where new downgradient measurements are compared to their own historical baseline 
conditions. · 

Final status detection monitoring regulations require the use of statistical tests for determining if a site 
has impacted groundwater. The final status regulations are written to expressly provide greater flexibility 
in the selection of constituents of interest, sampling procedure and interval, and statistical methods than 
that stipulated in the interim status regulations. The final status regulations (WAC l 73-303-645(8)(h)) 
specify that the statistical method will be one of the following: parametric or nonparametric analysis of 
variance (ANOVA), tolerance or prediction interval procedure, a control chart approach, or another 
statistical test method approved by the regulator. The use of ANOVA methods (which compare the mean 
concentration of a downgradient compliance well with the mean background [upgradient] concentration) 
is not recommended for the following reasons (Gibbons 1994, p. 260; EPA 1992, p. 67): 

• The ANOVA methods may have a lower power (high false negative rates) for detecting a narrow 
plume of contamination. 

• The ANOV A methods are more sensitive to spatial variability than to contamination. · Spatial 
variability affects mean concentrations but typically not the variance; hence small yet consistent 
differences will achieve statistical significance. In contrast, contamination affects both variability and 
mean concentration; therefore, a much larger effect is required to achieve statistical significance . . 
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• The ANOVA methods are more costly. They require four independent' samples per semiannual event 
or eight per year. Other methods ( e.g., prediction limit, tolerance limit, control chart) require a single 
measurement per sampling event or two per year. In addition, collection of four independent samples 
at a given well may necessitate waiting several months if the natural groundwater velocity at that well 
is slow. 

For these reasons, the preferred statistical methods to be applied at the Hanford Site for detection 
monitoring are the EPA two-stage between-well test and/or the intra-well Shewart-CUSUM control chart 
methods (EPA 1992; ASTM 1996). The method to be applied depends on the site-specific conditions. 
For example, the between-weli tests are based on the assumption that site impact is the only cause of 
variation between upgradient and downgradient water quality. However, large spatial variability often 
exists and may invalidate upgradient versus downgradient comparison results. Also, for those facilities 
that have no definable hydraulic gradient (e.g., in parts of the 200-East Area), have no existing contami­
nation, have too few background wells to meaningfully characterize spatial variability, or have radial flow 
(e.g;, the B Pond system), intra-well comparisons using the combined Shewart-CUSUM control chart 
methods improve performance. For situations specified above, intra-well comparisons are preferable to 
their inter-well counterparts because they completely eliminate the spatial component of variability. Due 
to the abs~nce of spatial variability, the uncertainty in measured concentrations is decreased making intra­
well comparisons more sensitive to real releases. Of course, past observations can be used as baseline 
data in an intra-well detection comparison only if the well is known to be uncontaminated or if the base­
line contamination is not site related and is steady. Control charts do not efficiently handle data sets with 
a significant fraction of nondetects (i.e., greater than approximately 25% ), making them appropriate only 
for those constituents with a high frequency of occurrence in monitoring wells. Therefore, control charts 
tend to be most useful for inorganic parameters (e.g., metals and geochemical monitoring parameters) that 
occur naturally in the groundwater. Where the constituents of interest are not detected in the baseline 
data, a practical quantitation or detection limit may be used as the control limit. 

The preferred statistical methods (two-stage between-well test and/or the intra-well Shewart-CUSUM 
control chart methods) do not require a suite of independent samples to be collected from each well 
during a given sampling event. The sampling procedure of collecting four independent samples as 
described in WAC 173-303-645(8)(g)(i) is unnecessary. Generally, an alternate sampling procedure as 
allowed by WAC 173-303-645(8)(g)(ii) for final status will be recommended. WAC 173-303-645(9)( d) 
states that for final status monitoring, a sequence of at least four samples must be collected semiannually 
from each well under detection monitoring. The collection of a four-sample sequence is not needed using 
the preferred statistical tests so semiannual sampling using single samples will be proposed in monitoring 
plans which use the preferred statistical tests. Similarly, WAC 173-303-645(1 O)(f) Says that a semiannual 
sequence of four samples is to be collected under final status compliance monitoring. By the same 
reasoning, an alternate sampling method of semiannual sampling of single samples as allowable under 
WAC 173-303-645(8)(g)(ii) is recommended. 

The advantages of the proposed statistical methods for final status monitoring include improved 
power (lower false negative rates), lower false positive rates, and lower sampling and analysis costs. In 
addition, the control chart methods are amenable to automation allowing for rapid discovery and notifi­
cation of exceedances of control limits. 
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The proposed intra-well method assumes that a suitable baseline can be determined. If contamination 
is preexisting, trends will often be observed in the baseline database from which the mean and variance 
are computed. This will lead to upward biased estimates and inflated control limits. When significant 
trends in baseline data sets are found, their source should be identified before continuation of detection 
monitoring as there may be evidence of a prior site impact. If the source of the trend is found to be 
unrelated to the facility, then an alternative indicator may be used for that well or all wells at the facility 
(ASTM 1996, p. 13) or one may use the transformation procedure as specified in Gibbons (1994, p. 165) 
to remove the trend. In this way, unbiased estimates of the baseline mean, variance, and control limits are 
obtained even in the presence of a trend potentially caused by a historical release. The single well method 
proposed will be very sensitive to temporal changes at a given location which may not be related to the 
TSD. Thus, it is important to consider the hydrogeologic setting when choosing a statistical method and 
when interpreting the results. 

The proposed between-well method assumes that the upgradient wells are representative of the 
concentrations expected in the downgradient wells in the absence of impact from the TSD. This may not 
be the case if the upgradient concentrations vary considerably or exhibit a trend across the site. 

6.2.2.3.3 RCRA Groundwater Monitoring and CERCLA Groundwater Remediation 

Several RCRA TSDs have had their monitoring networks adversely impacted by proximate ground­
water remediation activities. This is a particular problem for RCRA regulated units which remain in 
detection monitoring while the groundwater is perturbed by pump-and-treat systems. Examples ofRCRA 
units impacted by remediation activities include the 200-West Area Low-Level Waste Management 
Area-4 burial grounds, the Waste Management Area U tank farm, 1301-N and 1325-N trenches, and the 
183-H solar evaporation basins. In this situation, the transient effects of the remediation compromise the 
use of trend analysis and upgradient-downgradient statistical comparisons and may make previously 
designed monitoring systems invalid under new flow regimes. 

In the case of the 183-H solar evaporation basins, Ecology has approved.a final status corrective 
action monitoring Qetwork that is scaled back considerably because of the effects of the remediation 
system. A similar approach to monitoring the 1301-N and 1325-N trenches while the pump-and-treat 
system is impacting the flow regime is recommended. However, currently the closure plan (RL 1998) 
states that RCRA monitoring during and after closure activities will continue according to the existing 
interim status monitoring plan. The· closure plan for these facilities has been incorporated into a 
modification of the Hanford Site RCRA Permit (Ecology 1994) and will become effective in 1999. In 
accordance with the Tri-Party Agreement and WAC 173-303-610(7)(i), postclosure care for each 
dangerous waste management unit must consist of groundwater monitoring and reporting as required by 
WAC 173-303-645 (i.e., final status groundwater monitoring). Therefore, this inconsistency needs to be 
resolved with Ecology. 

It is recommended that detection monitoring at burial grounds in areas where flow is impacted by 
pump-and-treat remediation (e.g., Low-Level Waste Management Area-4) be modified or deferred until 
remediation is complete. In addition, statistical evaluation of the data should be suspended until flow 
conditions and upgradient concentrations stabilize. This recommendation is consistent with EPA and 
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Ecology guidance (EPA 1992a, p. 7-1; Ecology 1995, p. 47). Ecology and EPA guidance states that 
"after terminating treatment and before collecting water samples to assess attainment, a period of time 
must pass to ensure that any transient effects of treatment on the groundwater system have sufficiently 
decayed." Ecology and EPA recommend achievement of steady state conditions before collecting data to 
determine whether cleanup standards have been attained. Currently, the groundwater flow conditions 
have not stabilized at Low-Level Waste Management Area-4. Therefore, water samples (collected before 
site conditions have reached steady state conditions) should not be used to make regulatory decision 
concerning whether or not the site has impacted groundwater quality. The current monitoring system is 
unlikely to provide a reliable indication of contamination from Low-Level Waste Management Area-4. 

Because of the greater potential for significant near-term groundwater impacts at tank farm waste 
management areas, continued intensive monitoring for detection is needed. However, it should be recog­
nized that the ability to distinguish effects of the waste management area from up gradient and preexisting 
plumes will be diminished where remediation is perturbing the local flow. Waste Management Area 
TX-TY tank farm is currently in assessment and the assessment plan addresses a monitoring strategy for 
that unit. Waste Management Area U tank farm remains in detection, and it is recommended that any 
evaluation of impacts from this unit rely heavily on site-specific parameters rather than the standard 
RCRA indicator parameters. 

6.2.2.3.4 Site-Specific Considerations 

A num her of successes in tailoring the monitoring of RCRA TSDs to the specific conditions at the 
Hanford Site should be noted. These serve to illustrate ways that the flexibility in the monitoring system 
can address Site conditions. This section also discusses additional strategies to tailor the monitoring to 
provide effective detection and assessment of RCRA TSDs at the Hanford Site. 

Tri-Party Agreement milestone M-24-00 specifies that "installation of groundwater wells shall mean 
that wells have been drilled, adequately sealed, and screened over no more than 15 feet of the aquifer 
unless otherwise ·negotiated with Ecology." Approval has been received from Ecology to use longer 
screen interv~ls than specified in a number of monitoring wells. This is expected to increase the useful 
life of wells in areas where the water table is declining. Older wells which are not compliant with WAC 
well construction standards continue to provide vital monitoring data. Approval has been obtained from 
Ecology to integrate data from these wells into RCRA evaluations. Criteria for appropriate uses of older 
wells are included in the Site Permit as discussed in Section 6.1. 

Past data and process knowledge have been used to refine constituent lists for RCRA assessment and 
compliance monitoring, minimizing the costly monitoring for Appendix IX constituents. Insecticides 
(endrin, lindane, methoxychlor, and toxaphene) and herbicides (2,4-D and 2,4,5-TP Silvex) are listed as 
part of the Interim Primary Drinking Water Constituents ( 40 CFR 265, Appendix III) and therefore are 
required to be sampled quarterly during the first year ofRCRA monitoring. This requirement was waived 
for the 100-D Ponds because these constituents were not discharged to the facility (see Groundwater 
Monitoring Plan/or the 100-D Ponds, WHC-SD-EN-AP-048, Section 3.3.10 [WHC 1991). These 
strategies have improved the ability to concentrate on obtaining the most important data while minimizing 
costs. 
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Groundwater-monitoring networks for RCRA detection monitoring consist predominantly of wells 
completed at the top of the aquifer but also include deeper wells for a number of TSDs. The deep wells 
were installed because of inadequate data to support a conceptual model for RCRA sites. There is some 
potential for wastes to be driven deeper into the aquifer at sites where discharges have created significant 
increases in vertical gradients. As discussed above, the termination of discharge is decreasing ground­
water mounding throughout the site and the potential for large downward gradients at any TSD has 
diminished. There is little reason to believe that contamination will be detected in the deeper parts of the 
unconfined aquifer before detection in shallow wells so minimal monitoring of deep wells is warranted 
now that considerable data have been collected to support the conceptual model. Continued monitoring 
near the top of the aquifer for breakthrough of contamination from the vadose zone is warranted, how­
ever, at many sites. At those sites which remain in detection monitoring, it is recommended that the 
network be restricted to the top of the aquifer where the most timely detection of any contamination 
would occur. Decisions on required monitoring of deeper parts of the aquifer will be made based on the 
drivers for plume monitoring discussed in Section 6.3. 

6.3 Plume Monitoring 

6.3.1 Requirements 

The major goals of plume monitoring are to identify and describe the extent of existing groundwater 
contaminant plumes. This includes assessing the rate of spread or decrease in the extent of contamination 
and the magnitude of impacts within the plume boundaries. This information is important for determin­
ing potential restrictions on water or land use and input to decisions for groundwater and/or source area 
remediation. 

6.3.1.1 Historical and Continued Monitoring 

The groundwater monitoring performed during the past 50 years has provided considerable data to 
identify the significant groundwater plumes and determine their extent. Major decisions on implementing 
interim groundwater remedial measures have been made and, in many cases, documented in records of 
decision based on this information. Continued plume monitoring is warranted to confirm that the existing 
conceptual models of site contamination are accurate, to evaluate plume attenuation, and for public assur­
ance. Changes in the groundwater flow system have been induced by the termination of site discharges. 
These changes are expected to effect the direction and rate of contaminant flow. Continued monitoring 
will provide data to assess those changes. 

6.3.1.2 Regulatory Requirements 

Monitoring of the extent of groundwater contamination is required under the Atomic Energy Act and 
mandated in DOE orders. The primary drivers are to assess "existing and emerging groundwater quality 
problems" and to provide data to evaluate the exposure off the Site and make estimates ofradiation dose 
to the public. At the Hanford Site, the groundwater data are not used directly in the dose assessments but 
provide supporting information on the location and quantity of radioactive byproducts being transported 
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off the Site. To fulfill that objective, information is needed on the distribution of contaminants through­
out the Site and some understanding of the rate of transport as well as specific concentrations at the Site 
boundary. 

Plume monitoring may also be required under CERCLA and RCRA past-practice remedial actions to 
provide data to make decisions on the need for remedial measures and to evaluate the effectiveness of 
remedial actions. In this context, natural attenuation of a plume with no enhanced remediation is consid­
ered a remedial action (i.e., EPA Directive 9200.4-17 [EPA 1995]). The CERCLA activities primarily 
involve collecting sufficient data to make remedial decisions needed for a record of decision, and thus, 
tend to be focused and short term. Data are also needed for performance monitoring and operations of 
active remediation systems such as the six currently active pump-and-treat systems . . Evaluation of the 
regional sufficiency of the remediation and attenuation of plumes generally involves collection of long­
term monitoring trend data. 

Monitoring of plumes to determine the rate and extent of contaminant movement may be required 
under RCRA in interim status assessment monitoring and final status corrective action monitoring. At the 
Hanford Site, many of the TSDs which have contributed to groundwater contamination are located in 
close proximity to past-practice facilities which have released similar contaminants. Although trend 
analysis and chemical fingerprinting techniques can help identify specific sources, the ability to distin­
guish the precise source of contaminants in the distal portions of co-mingled plumes is restricted. 
Evaluation of the extent and rate of spread (or dissipation) of contaminant plumes is best performed 
through a coordinated monitoring network, Monitoring plans for individual TSDs or waste management 
areas may refer to the coordinated plume evaluation to avoid duplication of effo}'.t. This is in keeping with 
Section II.F of the Hanford Site RCRA Permit which states, "results from other investigation activities 
shall be used whenever possible to supplement and/or replace sampling required by this Permit." 

The Tri-Party Agreement mandates coordination of evaluation and remediation of plumes resulting 
from TSD and past-practice sources. Although coordination occurs on the remediation level, the Tri­
Party Agreement mandates that TSDs be clean closed under interim status or brought into the Site Final 
Status Permit and closed under RCRA requirements. Groundwater monitoring may be a RCRA permit­
ting requirement, so there is the potential for redundant monitoring systems. One possible solution is to 
determine the corrective action and monitoring needs for the TSD at the time of preparation of the record 
of decision for CERCLA. The record of decision for an operable unit is signed by DOE, Ecology, and 
EPA and would be an appropriate place to document a coordinated, monitoring requirement for the 
operable unit and any TSDs contained in the unit. The RCRA permit could then incorporate the relevant 
parts of the record of decision. In any case, better coordination between groundwater-monitoring 
requirements of the permitting process and CERCLA and RCRA past-practice process is needed. In the 
absence of such clarification, coordination may still occur through negotiation of the requirements in the 
Hanford Site RCRA Permit and monitoring plans. 

6.3.2 Strategies 

Ongoing monitoring of existing plumes continues at the Hanford Site. Somewhat different strategies 
may apply to areas where remedial actions are taking place versus areas not yet subject to records of 
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decision or other agreements. Alterations to the monitoring system are expected in different parts of the 
Site from the period of remediation through the postclosure care period. 

Monitoring of groundwater plumes at the Hanford Site is largely dependent on collecting data from 
older wells which may not be optimally constructed or located due to plume dynamics over time. Wells 
which are not constructed to current WAC standards will continue to be used unless they provide a 
pathway for contaminant migration, which generally is not a problem with wells located away from 
source areas. Wells with long open intervals are evaluated to determine if they provide useful informa­
tion. In general, pumps are placed near the water table even if a long perforated interval exists. In the 
absence of vertical gradients or low-permeability zones, these wells usually produce water representative 
of the aquifer at the pump elevation. The wells will be evaluated on a case-by-case basis. 

The objective of plume monitoring is to describe the contaminant distribution within the plume and to 
track plume migration. In general, contaminants are tracked at levels equal to the Drinking Water 
Standards ( 40 CFR 141 and WAC 246-290). Drinking water standards of interest for the most significant 
groundwater contaminants on the Site are listed in Table 6-2. 

In certain circumstances, contamination may be tracked at levels considerably below the standards. 
One such example is tritium in the southern part of the Site where a more sensitive analytical method is 
employed to assess the movement of the leading edge of the plume. Lower levels of contamination may 
be of interest to evaluate contaminant transport properties or to understand other aspects of the Site 
conceptual model. Still other examples are near receptor locations where warning levels of half the 
drinking water standard are tracked to provide an early warning of potential exposure. Near the Columbia 
River (which flows along the Site boundary), aquatic toxicity criteria are of concern. The level of interest 
for chromium near the river is a conservative 11 µg/L because of aquatic criteria rather than the drinking 

water standard of 100 µg/L. 

A groundwater project quality assurance goal is to use analytical methods which have detection levels 
ofless than one half the drinking water standard. This is not always practical. For example, the available 
commercial method for iodine-129 analysis is 1 pCi/L which is the same as the interim drinking water 
standard. Some constituents may be reported at detection levels greater than applicable standards as part 
of multi-element analytical methods. This is acceptable if the constituent is not considered to be a 
contaminant of interest for that area or if data at lower detection levels are not needed for decision­
making purposes. 

In some areas, the plumes have been identified and characterized relatively recently so little data are 
available. In that situation, the site-specific DQOs likely will indicate a need for relatively intensive 
monitoring to provide a baseline for spatial and temporal changes. [An example of this is the chromium 
plume in the western part of the 100-D Area which was only monitored by two wells until 1997. Further 
information is needed to describe baseline conditions. Although an interim record of decision has been 
issued for this site, it did not deal specifically with that plume. Passive groundwater remediation (in situ 
reduction-oxidation manipulation) has been instituted in this area providing further impetus for collecting 
trend data.] Other plumes are well characterized and have considerable trend data. Areas of those plumes · 
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Table 6-2. Maximum Contaminant Levels and Interim Drinking Water Standards 

Constituent MCLorDWS Agency<•> EPA Status 

Aluminum(b> 0.05 mg/L EPA Final 

Antimony 0.006 mg/L EPA Final 

Arsenic 0.05 mg/L EPA,DOH Under review 

Barium 2 mg/L EPA Final 
I mg/L DOH 

Cadmium 0.05 mg/L EPA Final 

Carbon tetrachloride 5 µg/L EPA, DOH Final 
Chloride(b> 250 mg/L EPA,DOH Final 
Chlorofonn (TIIM) (cl 80 µg/L EPA Proposed 

100 µg/L EPA, DOH Final 

Chromium 100 µg/L EPA,DOH Final 

cis-1,2-Dichloroethylene 70 µg/L EPA Final 

Copper"' 1.0 mg/L EPA, DOH Final 

Cyanide 200 µg/L EPA Final 

1,4-Dichlorobenzene 75 µg/L EPA Final 

Fluoride 4 mg/L EPA,DOH Final/under review 
2 mg/L(b> EPA Final 

Iron1•> 0.3 mg/L EPA Final 

Lead 0,015 mg/L{G) EPA Final 
0.05 mg/L DOH 

Manganese(b> 50 µg/L EPA,DOH Final 

Mercury (inorganic) 0.002 mg/L EPA,DOH Final 

Methylene ·chloride 5 µg/L EPA Final 

Nickel 0.1 mg/L EPA Final/being remanded 

Nitrate, !15 NOi 45 mg/L EPA, DOH Final 

Nitrite, as NOi 3.3 mg/L EPA Final 

Pentachlorophenol I µg/L EPA Final 

pir•> 6.5 to 8.5 EPA Final 

Selenium 0.05 mg/L EPA Final 
0.01 mg/L DOH 

Silver"' 0.1 mg/L EPA,DOH Final 

Sulfate 500 mg/L EPA Proposed 
250 mg/L(b) EPA Final 

Tetrachloroethylene 5 µg/L EPA, DOH Final 

Thallium 0.02 mg/L EPA Final 
Total dissolved solids<•> 500 mg/L EPA Final 
I, 1,1 -Trichloroethane 0.2 mg/L EPA Final 

Trichloroethylene 5 µg/L EPA,DOH Final 
Zinc<D> 5 mg/L EPA, DOH Final 

Antimony-125 300 pCi/U•> EPA Interim 
Beta particle and photon activity 4 rnrern/yr'' EPA,DOH Final 

Carbon-14 2,000 pCifL<•> EPA Interim 
Cesium-137 200 pCifL<•> EPA Interim 

Cobalt-60 100 pCifL<•> EPA Interim 

lodine-129 I pCifL<•> EPA Interim 

Ruthenium-I 06 30 pCifLl<I EPA Interim 

Strontium-90 8 pCifL<•> EPA Interim 

Technetium-99 900 pCifL<•> EPA Interim 
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Table 6-2. (contd) 

Constituent MCLorDWS Agency<•> EPA Status 

Total alpha (excluding uranium) 15 pCi!U'1 EPA, DOH Final 

Tritium 20,000 pCifL<•> EPA Interim 

Uranium 20 µg/L EPA Proposed 

(a) DOH= State of Washington Department of Health at WAC 246-290; 
EPA= U.S. Environmental Protection Agency at 40 CFR 141, 40 CFR 143, and EPA 822-R-96-001. 

(b) Secondary maximum contaminant level. 
( c) Standard is for total trihalomethanes (THM). 
(d) Action level. 
(e) Concentration assumed to yield an annual dose equivalent of 4 mrem/yr. 
(f) Beta and gamma radioactivity from anthropogenic radionuclides. Annual average concentration shall not produce an 

annual dose from anthropogenic radionuclides equivalent to the total body or any internal organ dose greater than 
4 mrem/yr. If two or more radionuclides are present, the sum of their annual dose equivalents shall not exceed 
4 mrem/yr. Comp I iance may be assumed if annual average concentrations of total beta, tritium, and strontium-90 are 
<50, 20,000, and 8 pCi/L, respectively. 

DWS = Drinking water standard. 
MCL = Maximum contaminant level. 

which are not changing rapidly generally need less intensive monitoring. Monitoring data sufficient to 
characterize the extent of the contamination in a given region of the Site and to provide an estimate of the 
concentrations at any location within the plume should be collected periodically. Discussions in the DQO 
process between regulators, DOE, and contractors determined that sampling every 3 years was appro­
priate for monitoring the major plumes emanating from the 200-East Area of the Site (e.g., tritium, 
iodine-129, nitrate). This sampling interval is believed to be applicable to most major plumes on the Site 
and will generally be applied to monitoring of other plumes unless different agreements have been made. 

More frequent monitoring is warranted near the Site boundaries. A significant interest in being able 
to assess migration off the Site is expressed in DOE orders .and is needed for public assurance. More 
frequent monitoring is also warranted at or near water supply wells or other potential areas for exposure 
to groundwater contaminants to ensure that appropriate groundwater use restrictions are applied. In 
particular, spatially and temporall)'. intensive monitoring will continue in the vicinity of the southern 
boundary of the Site because of the potential for any migration off the Site to impact drinking water 
supplies. 

There is a need to confirm that the plume monitoring is addressing the appropriate constituents. 
Monitoring of a broad suite of constituents at selected locations, combined with the near-source detection 
monitoring discussed in Section 6.2 will serve to address this need. In the 200-East DQO process, two 
transects were proposed to fulfill this need. These transects will be monitored for a broad range of indi­
cator parameters on an annual basis. The use of transects at a distance from the source areas comple­
ments the source area monitoring in providing assurance that contamination is not "being missed." An 
additional transect along the river is also planned to ensure impacts to the Columbia River continue to be 
well defined. The transects are shown in Figure 6-1, and the constituent lists are given in Table 6-3. If 
unexpected contamination is detected at the transects, then increased monitoring to evaluate the risk is 
warranted. 
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Figure 6-1. 200-East Area Transect Guard Well Locations 
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Table 6-3. 200-East Area Transect Guard Wells 

Gap Southeast River 

699-57-59 699-24-46 699-10-E12 

699-59-58 699-26-33 699-20-El2O 

699-60-60 699-31-31 699-41-lA 

699-61-62 699-32-22A 699-46-4 

699-61-66 699-32-43 699-S3-E12 

699-64-62 699-41-23<•> 699-S19-E13(b> 

699-46-2rn<•> 

699-10-54A <•> 

Constituent List: Inductively coupled-plasma metals; anions; gross 
alpha, beta, and gamma; strontium-90; technetium-99; tritium; total 
organic halides; total organic carbon; and alkalinity. 

(a) Reduced list - Sample tritium, alpha, beta, anions annually; full 
list - sample every 3 years. 

(b) Also monitors Richland North Area and southern portion of the 
Hanford Site. 

Important goals for plume monitoring in areas of active remediation are to ensure that no significant 
amounts of contamination are moving beyond areas of remediation and that remaining contamination 
outside the zone of influence of the remediation system is attenuating as expected. For this monitoring 
strategy, monitoring for the overall magnitude of the contaminants in the plume with particular emphasis 
on monitoring the areas beyond the capture zone of remediation systems will be considered as plume 
monitoring. Monitoring of the target contaminants for the purposes of managing the performance of the 
remediation will be considered below. These systems will be coordinated to preclude redundancy and 
share resources. 

Many groundwater contaminant plumes are expected to decline in extent and in concentration through 
remediation or natural attenuation. When groundwater data demonstrates that attenuation is occurring, 
the groundwater-monitoring effort should decrease. Groundwater monitoring will need to provide 
sufficient data to make decisions regarding remediation in the absence of a final record of decision or a 
TSD closure. The strategy of reducing monitoring based on demonstrated attenuation would generally 
occur in the period after an interim record of decision for the area has been signed but could occur earlier, 
depending on the Tri-Party Agreement schedule. 

Reduction in monitoring could be based on a number of considerations. First, the number of wells 
monitored can be reduced if the areal extent of contamination is diminishing. In addition, even if the 
overall extent of detected contamination remains relatively constant, a decline in concentrations through­
out the plume suggests that the impact and potential risk is declining. In that case, monitoring data may 
still be needed from the whole plume area but the number of wells and/or sampling frequency within the 
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network can be reduced. As an example, the ability to safely reduce the monitoring network for the major 
plumes from the 200-East Area was demonstrated by a combination of spatial statistical techniques and 
hydrogeologic judgement (Hartman et al. 1998). 

Ultimately, it is expected that the point of compliance monitoring for waste management areas/ 
landfills will provide the monitoring necessary for most remaining plumes. There is an expectation that 
areas outside the central plateau would be remediated to allow release from institutional controls. Public 
assurance will be maintained by limited monitoring near the Site boundary and any potential points of 
exposure. 

The extent of contamination in the deeper parts of the aquifer system at the Hanford Site are not as 
well characterized as the contamination at the top of the unconfined aquifer. The data available indicate 
that most of the contamination remains near the water table but local conditions may lead to contamina­
tion transport to deeper parts of the unconfined aquifer, semi-confined or confined parts of the Ringold 
Formation, or the uppermost basalt confined aquifer system (Hartman 1999). 

6.4 Remedial Action Monitoring 

6.4.1 Requirements 

Groundwater monitoring is needed to evaluate whether remediation is performing as expected and to 
determine if the remedial action is complete. For active remediation systems such as pump-and-treat 
remediation, performance monitoring is needed to evaluate capture zones, optimize the operation of the 
remediation system, and to make decisions regarding continuation of operations. The requirements for 
performance monitoring are site-specific and have been considered through DQOs for the particular sites. 
Performance monitoring will not be considered explicitly in this monitoring strategy. 

Requirements for groundwater monitormg may be written into the record of decision (interim or 
final) for a CERCLA operable unit or placed in the Site permit for a RCRA past-practices operable unit. 
Groundwater-monitoring requirements may be specified during corrective action for a RCRA TSD. The 
requirements for monitoring when a TSD is present in an operable unit undergoing remediation have been 
considered separately at the Hanford Site, thus far. Thus, requirements for corrective action monitoring 
above and beyond that determined in the record of decision have been written into the Site part B permit 
for TSDs within those operable units. 

Point-of-compliance monitoring may be required during Site remediation. Monitoring at the point of 
compliance may trigger additional evaluation for remedial action or may determine when remediation 
goals are attained. For example, at the 1100-EM-l Operable Unit, a line of compliance wells has been 
specified for the trichloroethylene plume. If concentrations exceed the drinking water standards at those 
wells, then further action will be evaluated. In contrast at the 100-HR-3 Operable Unit, the Columbia 
River is considered the line of compliance for the chromium contamination. Remediation will continue 
until standards are attained. 
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6.4.2 Strategies 

As discussed in Section 6.4.1, performance monitoring of pump-and-treat remediation will be 
considered in site-specific DQOs, and are not discussed explicitly in this document. Ongoing plume 
monitoring discussed in Section 6.3 provides a continuing assessment of the overall impact ofremedi­
ation. The flow dynamics produced-during aquifer pumping make it more difficult to present a realistic 
view of contaminant concentrations within the zone of influence of remediation systems. In addition, 
contaminant concentrations may often rebound upon cessation of pumping, indicating that samples from 
monitoring wells do not always provide a good indication of remaining contaminant mass. However, 
plume monitoring provides fundamental data to evaluate the remediation effectiveness over time. 
Groundwater monitoring thus will continue through the period of remediation and for a sufficient time 
after remediation to ensure that goals have been met. 

The point-of-compliance monitoring provides a base for design of plume monitoring systems. 
Careful integration of the different requirements will be undertaken to ensure that data can be used for 
multiple objectives. 

6.5 Termination of Monitoring 

6.5.1 Requirements 

It is expected that some level of groundwater monitoring will be required for the foreseeable future 
until all remediation is complete, all waste sites are closed, and all operations have ceased. However, 
monitoring of specific areas or waste sites may be scaled back or tenninated either by demonstrating a 
lack of impact or by demonstrating that cleanup is complete. 

Generally, CERCLA requires a review of a site record of decision at least every 5 years. The 
National Oil and Hazardous Substances Pollution Contingency Plan (NCP) requires 5 years of monitoring 
after cleanup (40 CFR 300.430(f)(5)(iii)(c)). The level of monitoring, constituents, and number of 
samples is determined on a site-specific basis. 

Monitoring of RCRA TSDs can be terminated if the site is clean-closed. Clean closure generally 
requires some amount. of characterization to determine that the site has not impacted the environment with 

hazardous constituents. Sites which cannot be clean-closed may be closed with waste in place. In that 
case, postclosure care is required. The period of postclosure care for TSDs is generally 30 years but may 
be decreased or increased by the regulators. Groundwater-monitoring requirements during postclosure 
are essentially the same as required during operation of a TSD under a RCRA final status permit. 

6.5.2 Strategies 

Decisions to terminate _groundwater monitoring will generally not be made on the basis of the moni­
toring data alone. Both remediating and/or closing a source area and data from other media such as soil 
sampling may be required to support cessation of groundwater monitoring. In the case of RCRA TSDs, 
expediting closure of sites that are expected to be clean-closed could result in significant savings of 
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monitoring costs. Expediting closure of units which will be closed as landfills will also ultimately 
decrease costs by reducing the time until the end of the postclosure care period. The prioritiz.ation of 
closure activities is beyond the scope of this strategy. 

Groundwater-monitoring data will be used to support decisions regarding successful site remediation 
and thus the need for continued monitoring. The area of groundwater contamination at levels above 
regulatory or compliance standards is expected to decline through natural attenuation and remediation. 
Statistical analysis of the data for the trend in concentrations at monitoring wells and for the extent of 
contamination will be used to demonstrate when cleanup levels have been attained. A degree of monitor­
ing near potentially significant contaminant sources is important to show when contaminant fluxes from 
the source areas have declined. 
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7.0 Implementation 

Implementation of this groundwater-monitoring strategy will largely take place on an area-specific 
basis. Different areas of the site are at different stages in the investigation, remediation, and permitting 
process, and thus, the monitoring strategy will be tailored to site-specific conditions. During the course of 
implementation, details of the strategy and monitoring network design for one area are expected to 
provide valuable information that can be applied to subsequent areas of the site. 

The implementation of this monitoring strategy will be documented in monitoring plans. Separate 
monitoring plans will continue to be prepared for each RCRA TSD waste management area or group of 
waste management areas. An integrated monitoring plan (Hartman et al. 1998) describes the combined 
Site groundwater monitoring by referencing specific monitoring plans and describing the Sitewide 
groundwater monitoring applicable to multiple sites and multiple requirements. 

Sample scheduling for most parts of the groundwater monitoring has been integrated into a single 
system. Monitoring of state-permitted disposal sites and the National Pollutant Discharge Elimination 
System monitoring at 100-N Area have.not been integrated with the other sampling. Some special studies 
are scheduled separately. The coordination of sample scheduling helps avoid duplication of effort and 
redundant well trips. Cosamples for different constituents are often collected by different projects and the 
unified scheduling allows them to be collected at the same time. 

For each region of the Site, the groundwater-monitoring project will develop monitoring DQOs that 
describe the specific monitoring objectives and provide the basis for the network design. The DQOs will 
be based on the decision logic diagram. Specific decision rules applicable to groundwater monitoring will 
be included in a decision rule catalog so they may be referenced in the DQO development for other areas. 

Certain strategies recommended in this document require regulator approval. This is true in particular 
for revisions to RCRA monitoring. The major strategies are summarized in the Executive Summary. 
Regulatory approval on general strategies may occur through an agreement in principle signed by DOE 
and the regulatory agencies. Specific strategies may be approved through monitoring plan approval or 
Tri-Party Agreement change control from the regulators. Issues relating to approval of the strategies 
may be resolved through the Efficiency Issue Resolution Process or through Tri-Party Agreement 
modifications. 
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