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Appendix B — Supporting Information for Monitored Facilities
C.J. Martin

This appendix provides supplemental information for Resource Conservation and Recovery Act of 1976 (RCRA) 
and other regulated units on the Hanford Site that require groundwater monitoring, excluding Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980 units (which are discussed in Appendix A).  
Site‑specific discussions for each facility included in this appendix are included in the main text of this document 
under the respective operable unit in which the facility is located.

Groundwater monitoring under RCRA continued during the reporting period (January 1, 2010, through 
December 31, 2010) at 24 waste management areas (Figure B‑1).  Estimates of groundwater velocity, hydrologic 
properties, and associated references are shown in Table B‑1 for the RCRA sites.  To determine if a waste site has 
adversely affected groundwater quality under RCRA interim status regulations (WAC 173‑303‑400, “Dangerous 
Waste Regulations,” “Interim Status Facility Standards,” and by reference, 40 CFR 265.93, “Interim Status Standards 
for Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities,” “Preparation, Evaluation, 
and Response”), concentrations of indicator parameters in downgradient wells are compared to statistically derived 
critical mean values.  The indicator parameters under interim status are specific conductance, pH, total organic 
carbon, and total organic halides.  The critical values to which the indicator parameters are compared represent 
99% prediction limits, which are calculated for each facility based on samples from upgradient wells.  The upper 
prediction limits (and lower limit in the case of pH) also are known as critical mean values.

Critical mean values are recalculated annually or if the number of analyses changes.  Annual recalculation 
accounts for changing background conditions.  Changes in the number of analyses are usually the result of changes in 
monitoring well networks (e.g., wells are added or deleted).  If changes occur in a monitoring well network, critical 
mean values for that facility are recalculated for subsequent semiannual sampling events using the new well network.

To reliably indicate potential groundwater effects from a facility, the sample results must be reasonably precise 
or quantifiable.  Specific conductance and pH are field‑measured indicator parameters that are reasonably detectable 
and quantifiable.  The parameters of total organic carbon and total organic halides, however, are much more variable 
and are often below detection levels.  Significant imprecision and variability occur when measuring these parameters 
near detection limits.  The variability in laboratory measurements of field blanks are used to estimate laboratory limits 
of quantitation during the sampling period.  The limit of quantitation is defined as ten times the standard deviation of 
the field blank analyses (see discussion in Appendix D).  For detection monitoring, the statistical comparison values 
for total organic carbon and total organic halides are the larger of either the critical mean or the limit of quantitation.

Table B‑2 lists the comparison values (critical mean values and limits of quantitation) used during the reporting 
period.  Additional tables list updated critical mean values for use in calendar year 2011 for each RCRA unit where 
these statistics apply.  Tables B‑3 through B‑43 provide supporting information for the RCRA sites, and Figures B‑2 
through B‑17 show the locations of monitoring wells at RCRA regulated units.

This appendix also provides constituent lists, well network configurations, and other ancillary information for 
regulated facilities that fall outside of the RCRA program.  Some network wells in these facilities are shared with 
RCRA facilities, and Figure B‑18 shows the general locations of these facilities.  Locations of monitoring wells 
for these facilities are shown in Figures B‑14, B‑15, B‑19, B‑20, B‑21, B‑22, B‑23, B‑24, and B‑25.  Tables B‑39 
through B‑44 list the constituents and/or the results summaries for these facilities.
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Table B‑2.  Upgradient/Downgradient Comparison Values Used for Statistical Comparisons at RCRA Sites, 
CY 2010

Quarter
Specific Conductance 
Critical Mean (µS/cm) pH Critical Range

TOC Critical Meana,b/
LOQ (µg/L)

TOX Critical Meana/ 
LOQ (µg/L)

116‑N‑1 (1301‑N) Facility
Jan. to Mar. 2010 1,600 5.97 – 9.33 3,760/1,130 26.3/11.4
July to Sept. 2010 1,600 5.97 – 9.33 3,760/990 26.3/12.0

120‑N‑1 and 120‑N‑2 (1324‑N/NA) Facilities
Apr. to June 2010 750 7.11 – 8.79 870/1,040 13.9/12.0
Oct. to Dec. 2010 750 7.11 – 8.79 870/210 13.9/11.8

116‑N‑3 (1325‑N) Facility
Jan. to Mar. 2010 510 7.17 – 8.76 1,250/1,040 24.2/11.4
July to Sept. 2010 510 7.17 – 8.76 1,250/210 24.2/12.0

216‑A‑29 Ditch
Apr. to June 2010 260 6.96 – 9.62 1,280/1,040 20.712.0
Oct. to Dec. 2010 260 6.96 – 9.62 1,280/210 20.7/11.8

216‑B‑3 Pond
Jan. to Mar. 2010 390 6.29 – 9.92 1,010/1,130 10.6/11.4
July to Sept. 2010 390 6.29 – 9.92 1,010/990 10.6/12.0

216‑B‑63 Trench
Apr. to June 2010 980 7.25 to 8.62 930/1,040 19.9/12.0
Oct. to Dec. 2010 980 7.25 to 8.62 930/210 19.9/11.8

216‑S‑10 Pond and Ditch
Apr. to June 2010 360 7.27 to 8.18 23,950/1,040 20.8/12.0
Oct. to Dec. 2010 360 7.27 to 8.18 23,950/210 20.8/11.8

LLWMA‑1
Apr. to June 2010 910 7.48 to 8.43 590/1,040 17.5/12.0
Oct. to Dec. 2010 910 7.48 to 8.43 590/210 17.5/11.8

LLWMA‑2
Apr. to June 2010 1,280 6.85 to 8.56 3,036/1,040 91.0/12.0
Oct. to Dec. 2010 1,280 6.85 to 8.56 3,036/210 91.0/11.8

LLWMA‑3
No statistical comparisons until new baseline is established.
LLWMA‑4

Jan. to Mar. 2010 770 6.94 to 8.91 900/1,130 25.9/11.4
July to Sept. 2010 770 6.94 to 8.91 900/990 25.9/12.0

NRDWL
Jan. to Mar. 2010 590 6.79 to 7.72 925/1,130 22.5/11.4
July to Sept. 2010 590 6.79 to 7.72 925/990 22.5/12.0

a.  Upgradient/downgradient comparison values (in bold) for TOC and TOX are the larger of calculated critical mean value and limit of 
quantitation for the respective quarter.

b.  Reported values rounded to the nearest 10 µg/L.

c.  Critical mean value could not be calculated because essentially all measurements were below vendor specified method detection limit.

LOQ = limit of quantitation; based on field blanks collected and analyzed in the previous four quarters

NC = not calculated

TOC = total organic carbon

TOX = total organic halides
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Table B‑3.  Monitoring Wells and Constituents for 100‑N Area Units

Well 
Numbera Comment W

A
C

‑C
om

pl
ia

nt

Contamination Indicator 
Parameters Other Parameters

Sampled as 
Scheduled 

in Reporting 
PeriodSp

ec
ifi

c 
C

on
du

ct
an

ce
 

(F
ie

ld
)

pH
 (F

ie
ld

)

TO
C

TO
X

A
lk

al
in

ity

A
lp

ha
b

A
ni

on
s

M
et

al
s 

(F
ilt

er
ed

)

116‑N‑1 (1301‑N) Liquid Waste Disposal Facility
199‑N‑105A ‑‑ C S S S S A ‑‑ A A Yes 
199‑N‑2 ‑‑ P S S S S A ‑‑ A A Yes 
199‑N‑3 ‑‑ P S S S S A ‑‑ A A Yes 
199‑N‑34 ‑‑ P S S S S A ‑‑ A A Yes 
199‑N‑57 ‑‑ C S S S S A ‑‑ A A Yes 
120‑N‑1 and 120‑N‑2 (1324‑N/NA) Facilities
199‑N‑71 ‑‑ C S S S S A ‑‑ A A Yes 
199‑N‑72 ‑‑ C S S S S A ‑‑ A A Yes 
199‑N‑73 ‑‑ C S S S S A ‑‑ A A Yes 

199‑N‑77 Bottom of aquifer; 
no statistics C S S S S A S A A Yes 

199‑N‑165 ‑‑ C S S S S A A A A Yes
116‑N‑3 (1325‑N) Liquid Waste Disposal Facility

199‑N‑28 Information only; 
no statistics P S S S S A ‑‑ A A Yes 

199‑N‑32 ‑‑ P S S S S S ‑‑ S S Yes 
199‑N‑41 ‑‑ P S S S S A ‑‑ A A Yes 
199‑N‑74 ‑‑ C S S S S A ‑‑ A A Yes 
199‑N‑81 ‑‑ C S S S S A ‑‑ A A Yes 
Notes:

1.  Requirements from Groundwater Monitoring Plan for the 1301‑N, 1324‑N/NA, and 1325‑N RCRA Facilities (PNNL‑13914).

2.  Wells completed at the top of the unconfined aquifer unless specified otherwise.

a.  Bold italic indicates upgradient well.

b.  Monitored for Atomic Energy Act of 1954.

A = to be sampled annually

C = well is constructed as a resource protection well in accordance with WAC 173‑160, “Minimum Standards for Construction and 
Maintenance of Wells”

F = fiscal year

P = constructed prior to WAC requirements

S = to be sampled semiannually

TOC = total organic carbon

TOX = total organic halides
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Table B‑4.  Critical Means for 1301‑N (116‑N‑1) Liquid Waste Disposal Facility for CY 2011 Comparisons

Table B‑5.  Critical Means for 1324‑NA (120‑N‑1) Percolation Pond and 1324‑N (120‑N‑2) 
Surface Impoundment for CY 2011 Comparisons

Constituent 
(units) n df Mean

Standard 
Deviation

CV 
(%) tc

Critical 
Mean

pH 8 7 7.771 0.3689 4.7 6.0818 5.39 – 10.15
Specific conductance 
(µS/cm) 8 7 662.1 224.1 33.8 5.4079 1,950

TOC* (µg/L) 8 7 599.7 304.5 50.8 5.4079 2,350
TOX* (µg/L) 7 6 6.090 4.281 70.3 5.9588 33.4
Note:  Based on semiannual sampling events from March 2009 through September 2010 for upgradient wells 199‑N‑34 and 199‑N‑57.

*  For values reported below laboratory’s specified method detection limit, one‑half of the method detection limit is used in the critical 
mean calculation.

CV = coefficient of variation

df = degrees of freedom (n‑1)

n = number of background replicate averages

tc = Bonferroni critical t‑value for appropriate df and 20 comparisons

TOC = total organic carbon

TOX = total organic halides

Constituent 
(unit) n df Mean

Standard 
Deviation

CV 
(%) tc

Critical 
Mean

pH 5 4 7.97 0.0589 0.74 9.7291 7.34 – 8.59
Specific conductance 
(µS/cm) 5 4 480.6 34.2703 7.13 8.1216 785

TOC* (µg/L) 5 4 382.7 53.352 13.9 8.1216 860
TOX* (µg/L) 6 5 4.52 1.6176 35.8 6.5414 15.9
Note:  Based on semiannual sampling events from upgradient well 199‑N‑71, June 2008 through August 2010.

*  For values reported below laboratory’s specified method detection limit, one‑half of the method detection limit is used in the critical 
mean calculation. 

CV = coefficient of variation

df = degrees of freedom (n‑1)

n = number of background replicate averages

tc = Bonferroni critical t‑value for appropriate df and sixteen comparisons

TOC = total organic carbon

TOX = total organic halides
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Table B‑6.  Critical Means for 1325‑N (116‑N‑3) Liquid Waste Disposal Facility for CY 2011 Comparisons

Table B‑7.  Monitoring Wells and Constituents for 116‑H‑6 Evaporation Basins

Constituent 
(unit) n df Mean

Standard 
Deviation

CV 
(%) tc

Critical  
Mean

pH 5 4 8.016 0.0840 1.05 9.729074 7.12 ‑ 8.91
Specific conductance 
(µS/cm) 5 4 404.0 12.93 3.2 8.121637 520

TOC* (µg/L) 5 4 200.9 94.76 47.2 8.121637 1,040
TOC* (µg/L) 6 5 5.205 2.303 44.3 6.541442 21.5
Note:  Based on semiannual sampling events from September 2008 through September 2010 for upgradient well 199‑N‑74.

*  For values reported below laboratory’s specified method detection limit, one‑half of the method detection limit is used in the critical 
mean calculation.

CV = coefficient of variation

df = degrees of freedom (n‑1)

n = number of background replicate averages

tc = Bonferroni critical t‑value for appropriate df and sixteen comparisons

TOC = total organic carbon

TOX = total organic halides
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Number Comment W

A
C

‑C
om

pl
ia

nt Permit‑Specified Other Parameters

Sampled as 
Scheduled 

in Reporting 
PeriodbC

hr
om

iu
m

 
(F

ilt
er

ed
)

N
itr

at
e

Tc
‑9

9a

Fl
uo

ri
de

U
ra

ni
um

a

A
lk

al
in

ity

A
ni

on
s

M
et

al
s 

(F
ilt

er
ed

)

199‑H4‑12A Extraction well C A A A A A A A A Yes

199‑H4‑12C Extraction well; 
mid‑depth unconfined C A A A A A A A A Yes

199‑H4‑3 Extraction well P A A A A A A A A Yes
199‑H4‑8 ‑‑ C A A A A A A A A Yes

Notes:
1.  Requirements from Groundwater Monitoring Plan for the 183‑H Solar Evaporation Basins (PNNL‑11573) and 2008 Permit modification 
(WA7890008967, Hanford Facility Resource Conservation and Recovery Act Permit, Dangerous Waste Portion, Revision 8C, for the 
Treatment, Storage, and Disposal of Dangerous Waste).

2.  Wells completed at the top of the unconfined aquifer unless specified otherwise.

a.  Radionuclides not typically subject to RCRA monitoring but included in the current Hanford Facility RCRA Permit (WA7890008967) 
for this facility.

b.  183‑H wells are typically sampled in November (sampled in December 2010).  

c.  Well 199‑H4‑12C begin extraction operations in August 2010.

A = to be sampled annually

C = well is constructed as a resource protection well under WAC 173‑160, “Minimum Standards for Construction and Maintenance 
of Wells”

P = constructed prior to WAC requirements
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Table B‑8.  Monitoring Wells and Constituents for 216‑A‑29 Ditch

Well 
Numbera Comment W
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Indicator Parameters
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Parameters
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299‑E25‑26 Upper unconfined C S S S S S S A A Nob

299‑E25‑28 Deep unconfined; 
no statistics C A A A A A A A A Yes

299‑E25‑32P ‑‑ C S S S S S S A A Yes
299‑E25‑34 ‑‑ C A A A A A A A A Yes
299‑E25‑35 ‑‑ C S S S S S S A A Yes
299‑E25‑48 ‑‑ C S S S S S S A A Yes
299‑E26‑12 ‑‑ C A A A A A A A A Yes
299‑E26‑13 ‑‑ C S S S S S S A A Yes
699‑43‑45 ‑‑ C S S S S S S A A Noc

Notes:

1.  Requirements from Interim Status Groundwater Monitoring Plan for the 216‑A‑29 Ditch (DOE/RL‑2008‑58).

2.  Wells completed at the top of the unconfined aquifer unless specified otherwise.

a.  Upgradient well(s) are noted in bold italic.

b.  Well was not sampled for the year due to maintenance and pump issues.

c.  The first 6‑month sample from this well was missed due to access restrictions.

A = to be sampled annually

C = well is constructed as a resource protection well in accordance with WAC 173‑160, “Minimum Standards for Construction and 
Maintenance of Wells”

S = to be sampled semiannually

TOC = total organic carbon

TOX = total organic halides

Table B‑9.  Critical Means for 216‑A‑29 Ditch for CY 2011 Comparisons

Constituent 
(unit) n df Mean

Standard 
Deviation

CV 
(%) tc

Critical 
Mean

pH 8 7 8.125 0.0947 1.2 6.5715 7.46 – 8.79
Specific conductance 
(µS/cm) 8 7 287.72 7.733 2.7 5.8588 336

TOC* (µg/L) 8 7 428.44 248.06 57.9 5.8588 1970
TOX* (µg/L) 8 7 3.630 1.097 30.2 5.8588 10.4
Note:  Based on semiannual sampling events from October 2007 through November 2010 for upgradient well 699‑43‑45.
*  For values reported below laboratory’s specified method detection limit, one‑half of the method detection limit is used in the critical 
mean calculation.
CV = coefficient of variation
df = degrees of freedom (n‑1)
n = number of background replicate averages
tc = Bonferroni critical t‑value for appropriate df and 32 comparisons
TOC = total organic carbon
TOX = total organic halides
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Table B‑10.  Monitoring Wells and Constituents for 216‑B‑3 Pond

Well 
Numbera Comment W
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Parameters

Other 
Parameters
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699‑42‑42B Bottom of aquifer C S S S S A A A A A A Yes
699‑43‑44 ‑‑ C S S S S A A A A A A Yes
699‑43‑45 ‑‑ C S S S S A A A A A A Noc

699‑44‑39B ‑‑ C S S S S A A A A A A Yes
Notes:

1.  Requirements from Interim Status Groundwater Monitoring Plan for the 216‑B‑3 Pond (DOE/RL‑2008‑59).

2.  Wells completed at the top of the unconfined aquifer, unless specified otherwise.

a.  Upgradient well noted by bold italic.

b.  Monitored for Atomic Energy Act of 1954.

c.  Annual metals and phenol samples were missed due to lapse in sample scheduling.

A = to be sampled annually

C = well is constructed as a resource protection well under WAC 173‑160, “Minimum Standard for Construction and Maintenance of 
Wells”

S = to be sampled semiannually

TOC = total organic carbon

TOX = total organic halides

Table B‑11.  Critical Means for 216‑B‑3 Pond for CY 2011 Comparisons

Constituent 
(unit) n df Mean

Standard 
Deviation

CV  
(%) tc

Critical 
Mean

pH 6 5 8.034 0.138 1.7 7.6037 6.90 ‑ 9.17
Specific conductance 
(µS/cm) 6 5 276 9.05 3.3 6.5414 340

TOC* (µg/L) 6 5 221.1 98.3 44.5 6.5414 920
TOX* (µg/L) 6 5 3.375 1.38 40.8 6.5414 13.1
Note:  Based on semiannual sampling events from January 2008 through July 2010 for upgradient well 699‑44‑39B.
*  For values reported below laboratory’s specified method detection limit, one‑half of the method detection limit is used in the critical 
mean calculation.
CV = coefficient of variation
df = degrees of freedom (n‑1)
n = number of background replicate averages
tc = Bonferroni critical t‑value for appropriate df and sixteen comparisons
TOC = total organic carbon

TOX = total organic halides
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Table B‑12.  Monitoring Wells and Constituents for 216‑B‑63 Trench

Well 
Number W
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Parameters

Other 
Parameters
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299‑E27‑8 C S S S S A S A S A A All sampled onceb

299‑E27‑9 C S S S S A S A S A A All sampled onceb

299‑E27‑11 C S S S S A A A A A A Yes
299‑E27‑16 C S S S S A A A A A A Yes
299‑E27‑17 C S S S S A A A A A A Yes
299‑E27‑18 C S S S S A A A A A A Yes
299‑E27‑19 C S S S S A A A A A A Yes
299‑E33‑33 C S S S S A A A A A A All sampled onceb

299‑E33‑36 C S S S S A A A A A A All sampled onceb

299‑E33‑37 C S S S S A A A A A A Yes
299‑E34‑8 C S S S S A A A A A A All sampled onceb

299‑E34‑10 C S S S S A A A A A A Yes
Notes:

1.  Requirements from Interim Status Groundwater Monitoring Plan for the 216‑B‑63 Trench (DOE/RL‑2008‑60).

2.  Wells completed at the top of the unconfined aquifer, unless specified otherwise.

a.  Monitored for Atomic Energy Act of 1954.

b.  Sampled first half of calendar year 2010, well was dropped from the network with issuance of the revised groundwater monitoring plan 
in June 2010.

A = to be sampled annually

C = well is constructed as a resource protection well under WAC 173‑160, “Minimum Standards for Construction and Maintenance 
of Wells”

S = to be sampled semiannually

TOC = total organic carbon

TOX = total organic halides
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Table B‑13.  Critical Means for 216‑B‑63 Trench for CY 2011 Comparisons

Constituent 
(unit) n df Mean

Standard 
Deviation

CV 
(%) tc

Critical 
Mean

pH 20 19 8.044 0.1337 1.7 4.5718 7.42 ‑ 8.67
Specific conductance 
(µS/cm) 20 19 506.7 119.6 23.6 4.2669 1,030

TOC* (µg/L) 21 20 321.8 157.5 48.9 4.224 1,000
TOX* (µg/L) 21 20 4.133 1.557 37.7 4.224 10.9
Note:  Based on semiannual sampling events from April 2009 through December 2010 for upgradient wells 299‑E27‑8, 299‑E27‑9, 
299‑E27‑11, 299‑E27‑17, and 299‑E34‑10.
*  For values reported below laboratory’s specified method detection limit, one‑half of the method detection limit is used in the critical 
mean calculation.
CV = coefficient of variation
df = degrees of freedom (n‑1)
n = number of background replicate averages
tc = Bonferroni critical t‑value for appropriate df and 48 comparisons
TOC = total organic carbon
TOX = total organic halides

Table B‑14.  Monitoring Wells and Constituents for 216‑S‑10 Pond and Ditch

Well 
Numbera Comment W
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299‑W26‑13 ‑‑ C S S S S S A A A S A A S Yes
299‑W26‑14 ‑‑ C A A A A A A A A A A A A Yes

299‑W27‑2 Bottom of aquifer;  
no statistics C A A A A A A A A A A A A Yes

699‑32‑76 Quarterly 
samplesb C S S S S S A A A S A A S Yes

699‑33‑75 Quarterly 
samplesb C S S S S S A A A S A A S Noc

699‑33‑76 Quarterly 
samplesb C S S S S S A A A S A A S Yes

Notes:
1.  Requirements from Interim Status Groundwater Monitoring Plan for the 216‑S‑10 Pond and Ditch (DOE/RL‑2008‑61).
2.  Wells completed at the top of the unconfined aquifer, unless specified otherwise.
a.  Upgradient well noted by bold italic.
b.  Second year of quarterly RCRA‑specific sampling for obtaining baseline conditions.  Routine monitoring frequency will be semiannual 
as shown.
c.  The sample for the last quarter of 2010 was not collected due to the stop‑work that ran from September to November.
A = to be sampled annually
C = well is constructed as a resource protection well under WAC 173‑160, “Minimum Standards for Construction and Maintenance 

of Wells”
S = to be sampled semiannually
TOC = total organic carbon
TOX = total organic halides
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Table B‑15.  Critical Means for 216‑S‑10 Pond and Ditch for CY 2011 Comparisons

Constituent 
(unit) n df Mean

Standard 
Deviation

CV 
(%) tc

Critical 
Mean

pH 4 3 7.78 0.0584 0.75 16.3263 6.72 – 8.85
Specific conductance 
(µS/cm) 4 3 289.7 3.9863 1.38 12.9240 350

TOC* (µg/L) 4 3 226.7 88.594 39.1 12.9240 1,510
TOX* (µg/L) 4 3 5.71 0.8236 14.4 12.9240 17.6
Note:  Based on sampling events from August 2009 through August 2010 for new upgradient well 699‑33‑76.
*  For values reported below laboratory’s specified method detection limit, one‑half of the method detection limit is used in the critical mean 
calculation.
CV = coefficient of variation
df = degrees of freedom (n‑1)
n = number of background replicate averages
tc = Bonferroni critical t‑value for appropriate df and twenty comparisons
TOC = total organic carbon
TOX = total organic halides

Table B‑16.  Monitoring Wells and Constituents for 316‑5 Process Trenches

Well 
Number Comment W
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Sampled 
as Scheduled 

in 2010b

399‑1‑10A ‑‑ C S S S S Yes
399‑1‑10B Lower unconfined C S S S S Missed July; resampled in August
399‑1‑16A ‑‑ C S S S S Yes
399‑1‑16B Lower unconfined C S S S S Missed July; resampled in August
399‑1‑17A ‑‑ C S S S S Missed February; paperwork not prepared
399‑1‑17B Lower unconfined C S S S S Yes
399‑1‑18A ‑‑ C S S S S Yes
399‑1‑18B Lower unconfined C S S S S Yes

Notes:

1.  Requirements from Groundwater Monitoring Plan for the 300 Area Process Trenches (WHC‑SD‑EN‑AP‑185).

2.  Wells completed at the top of the unconfined aquifer unless specified otherwise.

a.  Radionuclides not typically subject to RCRA monitoring, but included in the current Hanford Facility RCRA Permit (WA7890008967, 
Hanford Facility Resource Conservation and Recovery Act Permit, Dangerous Waste Portion, Revision 8C, for the Treatment, Storage, and 
Disposal of Dangerous Waste) for this facility.

b.  During the reporting period (January through December 2010), the 316‑5 Process Trenches wells were sampled in January, February, 
March, June, July, August, September, and December.

C = well is constructed as a resource protection well under WAC 173‑160, “Minimum Standards for Construction and Maintenance 
of Wells”

S = to be sampled four times semiannually (8 months)
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Table B‑17.  Monitoring Wells and Constituents for the Integrated Disposal Facility

Well 
Numbera W
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299‑E17‑22 C S c S c S c S c S c S S S S S S S S Yes
299‑E17‑23 C S c S c S c S c S c S S S S S S S S Yes
299‑E17‑25 C S c S c S c S c S c S S S S S S S S Yes
299‑E17‑26 C S c S c S c S c S c S S S S S S S S Yes
299‑E18‑1 C S c S c S c S c S c S S S S S S S S Yes
299‑E24‑21 C S c S c S c S c S c S S S S S S S S Yes
299‑E24‑24 C S c S c S c S c S c S S S S S S S S Yes

Notes:
1.  Requirements from Hanford Facility Dangerous Waste Permit Application, Integrated Disposal Facility (DOE/RL‑2003‑12) and Integrated 
Disposal facility Operational Monitoring Plan to Meet DOE Order 435.1 (RPP‑PLAN‑26534).
2.  Wells completed at the top of the unconfined aquifer unless specified otherwise.
a.  Bold italic indicates upgradient well.
b.  Operational parameters monitored for DOE O 435.1, Radioactive Waste Management.
c.  To be sampled four times semiannually (total of eight times per well each year).
d.  The sample frequency on all samples was changed to annually with the approval of Ecology after the April 2010 sampling event.  Annual 
sampling will begin in CY 2011 to maintain baseline monitoring.
C = well is constructed as a resource protection well under WAC 173‑160, “Minimum Standards for Construction and Maintenance 

of Wells”
S = to be sampled semiannually
TOC = total organic carbon
TOX = total organic halides

Table B‑18.  Monitoring Wells and Constituents for Liquid Effluent Retention Facility

Well 
Numbera W

A
C

‑
C

om
pl

ia
nt

A
lk

al
in

ity

A
lp

ha
b

A
m

m
on

iu
m

A
ni

on
s

B
et

ab

M
et

al
s

Ph
en

ol
s

V
O

A

Sampled 
as Scheduled 

in 2010
299‑E26‑10 C A S S A S A A S Yes
299‑E26‑11 C A S S A S A A S Yes

299‑E26‑77 C A S S A S A A S Yes, resampled in December due to 
unsuccessful attempt in July

299‑E26‑79 C A S S A S A A S Yes
Notes:
1.  Requirements from Interim Status Groundwater Monitoring Plan for the 200 East Area Liquid Effluent Retention Facility 
(WHC‑SD‑EN‑AP‑024).
2.  Wells completed at the top of the unconfined aquifer unless specified otherwise.
a.  Bold italic indicates upgradient well.
b.  Monitored for Atomic Energy Act of 1954.
A = to be sampled annually
C = well is constructed as a resource protection well under WAC 173‑160, “Minimum Standards for Construction and Maintenance 

of Wells”
S = to be sampled semiannually
VOA = volatile organic analysis
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Table B‑19.  Monitoring Wells and Constituents for Low‑Level Waste Management Area 1

Well 
Namea Purpose W
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299‑E28‑26 Upgradient Y S S S S S S S A S S S S S S S Yes

299‑E28‑27 Upgradient Y S S S S S S S A S S S S S S S Yes

299‑E28‑28 Upgradient Y S S S S S S S A S S S S S S S Yes

299‑E32‑2 Downgradient Y S S S S S S S A S S S S S S S Yes

299‑E32‑3 Downgradient Y S S S S S S S A S S S S S S S Yes

299‑E32‑4 Cross‑gradient Y S S S S S S S A S S S S S S S Yes

299‑E32‑5 Downgradient Y S S S S S S S A S S S S S S S Yes

299‑E32‑6 Downgradient Y S S S S S S S A S S S S S S S Yes

299‑E32‑7 Downgradient Y S S S S S S S A S S S S S S S Yes

299‑E32‑8 Downgradient Y S S S S S S S A S S S S S S S Yes

299‑E32‑9 Downgradient Y S S S S S S S A S S S S S S S Yes

299‑E32‑10 Downgradient Y S S S S S S S A S S S S S S S Yes

299‑E33‑28 Upgradient Y S S S S S S S A S S S S S S S Yes

299‑E33‑29 Upgradient Y S S S S S S S A S S S S S S S Yes

299‑E33‑34 Downgradient Y S S S S S S S A S S S S S S S Yes

299‑E33‑35 Upgradient Y S S S S S S S A S S S S S S S Yes

299‑E33‑265 Downgradient Y S S S S S S S A S S S S S S S Sampled 
once

299‑E33‑266 Downgradient Y S S S S S S S A S S S S S S S Sampled 
once

Notes:

1.  Requirements from Interim Status Groundwater Monitoring Plan for LLBG WMA 1 (DOE/RL 2009 75).

a.  Upgradient wells are noted in bold italic.

b.  Field measurement.

c.  Constituents and parameters required by 40 CFR 265.92, “Interim Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and 
Disposal Facilities,” “Sampling and Analysis.”

d.  For anions, analytes include chloride, fluoride, nitrate, nitrite, and sulfate.  For metals, analytes include (but are not limited to) calcium, chromium, iron, 
manganese, potassium, and sodium.

e.  Constituents not required by RCRA but needed to support interpretation.

A = to be sampled annually

S = to be sampled semiannually

TOC = total organic carbon

TOX = total organic halides

Y = well is constructed in accordance with WAC 173‑160 requirements
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Table B‑20.  Critical Means for Low‑Level Waste Management Area 1 for 
CY 2011 Comparisons

Constituent 
(unit) n df Mean

Standard 
Deviation

CV 
(%) tc

Critical 
Mean

pH 28 27 8.000 0.1276 1.6 4.4137 7.43 – 8.57
Specific conductance 
(µS/cm) 28 27 562.94 128.11 22.8 4.1540 1,100

TOCa,b (µg/L) 27 26 268.31 249.56 93.0 4.1772 1,330
TOXa  (µg/L) 28 27 3.880 1.703 43.9 4.1540 11.1
Note:  Based on semiannual sampling events from upgradient wells 299‑E28‑26 and 299‑E28‑27:  June 2009 through December 2010 for 
all indicators; upgradient wells 299‑E28‑28 and 299‑E32‑4: December 2008 through June 2010 for pH and specific conductance, June 2009 
through January 2011 (December 2010 delayed sample) for TOC and TOX; from upgradient wells 299‑E33‑28, 299‑E33‑29; and 299‑E33‑35: 
December 2008 through July 2010 for pH and specific conductance, June 2009 through January 2011 for TOC and TOX.

a.  For values reported below laboratory’s specified method detection limit, one‑half of the method detection limit is used in the critical 
mean calculation.

b.  Excluding erroneous data from June 2010.

CV = coefficient of variation

df = degrees of freedom (n‑1)

n = number of background replicate averages

tc = Bonferroni critical t‑value for appropriate df and 68 comparisons

TOC = total organic carbon

TOX = total organic halides
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Table B‑21.  Monitoring Wells and Constituents for Low‑Level Waste Management Area 2

Well 
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299‑E27‑8 Downgradient Y S S S S S S S A S S S S S S S Yes

299‑E27‑9 Downgradient Y S S S S S S S A S S S S S S S Yes

299‑E27‑10 Cross‑gradient Y S S S S S S S A S S S S S S S Yes

299‑E27‑11 Downgradient Y S S S S S S S A S S S S S S S Yes

299‑E27‑17 Downgradient Y S S S S S S S A S S S S S S S Yes

299‑E34‑2 Downgradient Y S S S S S S S A S S S S S S S Yes

299‑E34‑9 Downgradient Y S S S S S S S A S S S S S S S Yes

299‑E34‑10 Downgradient Y S S S S S S S A S S S S S S S Yes

299‑E34‑12 Downgradient Y S S S S S S S A S S S S S S S Yes

Notes:

1.  Requirements from Interim Status Groundwater Monitoring Plan for LLBG WMA 2 (DOE/RL 2009 76).

a.  Constituents and parameters required by 40 CFR 265.92, “Interim Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and 
Disposal Facilities,” “Sampling and Analysis.”

b.  Constituents not required by RCRA but needed to support interpretation.

c.  Field measurement.

d.  For anions, analytes include chloride, fluoride, nitrate, nitrite, and sulfate.  For metals, analytes include (but are not limited to) calcium, chromium, iron, 
manganese, potassium, and sodium.

A =  to be sampled annually

S = to be sampled semiannually

TOC = total organic carbon

TOX = total organic halides

Y = well is constructed in accordance with requirements of WAC 173‑160
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Table B‑22.  Critical Means for Low‑Level Waste Management Area 2 for CY 2011 Comparisons

Constituent 
(unit) n df Mean

Standard 
Deviation

CV 
(%) tc

Critical 
Mean

pH 6 5 7.80 0.111 1.4 9.0332 6.72 – 8.89
Specific conductance 
(µS/cm) 6 5 1,046.4 49.27 4.7 7.7981 1,460

TOC* (µg/L) 6 5 689.1 181.3 26.3 7.7981 2,220
TOX* (µg/L) 7 6 6.90 4.24 61.5 6.6568 37.1
Note:  Based on semiannual sampling events from April 2008 through December 2010 for upgradient well 299‑E27‑10. 

*  For values reported below laboratory’s specified method detection limit, one‑half of the method detection limit is used in the critical 
mean calculation.

CV = coefficient of variation

df = degrees of freedom (n‑1)

n = number of background replicate averages

tc = Bonferroni critical t‑value for appropriate df and 36 comparisons

TOC = total organic carbon

TOX = total organic halides

Table B‑23.  Monitoring Wells and Constituents for Low‑Level Waste Management Area 3

Well 
Number W
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299‑W7‑4 C S S S S A A A A No*
299‑W10‑29 C S S S S A A A A Yes
299‑W10‑30 C S S S S A A A A Yes
299‑W10‑31 C S S S S A A A A Yes

Notes:

1.  Requirements from Interim Status Groundwater Monitoring Plan for the LLBG WMA‑3 (DOE/RL‑2009‑68).

2.  Wells completed at the top of the unconfined aquifer unless specified otherwise.

*  Well 299‑W7‑4 added back to network as required in DOE/RL‑2009‑68.

A = to be sampled annually

C = well is constructed as a resource protection well under WAC 173‑160, “Minimum Standards for Construction and Maintenance 
of Wells”

S = to be sampled semiannually

TOC = total organic carbon

TOX = total organic halides
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Table B‑24.  Monitoring Wells and Constituents for Low‑Level Waste Management  Area 4

Well 
Numbera Comment W
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299‑W15‑17 Deep unconfined;  
no statistics C S S S S S A A A Yes

299‑W15‑30 ‑‑ C S S S S S A A A Yes
299‑W15‑83 ‑‑ C S S S S S A A A Yes
299‑W15‑94 ‑‑ C S S S S S A A A Yes

299‑W15‑152 ‑‑ C S S S S S A A A Yes
299‑W15‑224 ‑‑ C S S S S S A A A Yes

299‑W18‑21 Went dry in 
mid‑2010 C S S S S S A A A Nob

299‑W18‑22 Deep unconfined; 
no statistics C S S S S S A A A Yes

Notes:

1.  Requirements from Interim Status Groundwater Monitoring Plan for the LLBG WMA‑4 (DOE/RL‑2009‑69).

2.  Wells completed at the top of the unconfined aquifer unless specified otherwise.

a.  Bold italic indicates upgradient well.

b.  Well 299‑W18‑21 was not sampled during the second half of the year as it went dry in July.

A = to be sampled annually

C = well is constructed as a resource protection well under WAC 173‑160, “Minimum Standards for Construction and Maintenance 
of Wells”

S = to be sampled semiannually

TOC = total organic carbon

TOX = total organic halides
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Table B‑25.  Critical Means for Low‑Level Waste Management Area 4 for CY 2011 Comparisons

Constituent 
(unit) n df Mean

Standard 
Deviation

CV 
(%) tc

Critical 
Mean

pH 14 13 7.920 0.1892 2.4 4.6981 7.00 – 8.84
Specific conductance 
(µS/cm) 13 12 497.5 54.79 11.0 4.4215 750
TOCa,b (µg/L) 14 13 304.6 126.4 41.5 4.3191 870
TOXa (µg/L) 12.0 11 5.983 3.866 64.6 4.5477 24.3
Note:  Based on semiannual sampling events from January 2007 through July 2007 for upgradient well 299‑W15‑15, from January 2007 
through February 2010 for upgradient well 299‑W18‑21, and from February 2007 through May 2008 for upgradient well 299‑W18‑23.

a.  For values reported below laboratory’s specified method detection limit, one‑half of the method detection limit is used in the critical 
mean calculation.

b.  Excluding “R” flagged data, February 2008.

CV = coefficient of variation

df = degrees of freedom (n‑1)

n = number of background replicate averages

tc = Bonferroni critical t‑value for appropriate df and 24 comparisons

TOC = total organic carbon

TOX = total organic halides
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Table B‑26.  Monitoring Wells and Constituents for the Nonradioactive Dangerous Waste Landfill

Well 
Numbera Comment W
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699‑25‑33A Top of LPU; 
no statistics C S S S S S A A S Yes

699‑25‑34A ‑‑ C S S S S S A A S Nob

699‑25‑34B ‑‑ C S S S S S A A S Yes

699‑25‑34D ‑‑ C S S S S S A A S Yes

699‑26‑33 ‑‑ C S S S S S A A S Yes

699‑26‑34A ‑‑ C S S S S S A A S Yes

699‑26‑34B ‑‑ C S S S S S A A S Yes

699‑26‑35A ‑‑ C S S S S S A A S Yes

699‑26‑35C Top of LPU; 
no statistics C S S S S S A A S Yes

Notes:

1.  Requirements from Groundwater Monitoring Plan for the Nonradioactive Dangerous Waste Landfill and Interim Change Notice 1 
(PNNL‑12227 and PNNL‑12227‑ICN‑1).

2.  Wells completed at the top of the unconfined aquifer unless otherwise specified.

a.  Bold italic indicates upgradient well.

b.  The first semiannual sample for the January through April 2010 time period was not collected for well 699‑25‑34A because of limited 
resources by the sampling teams in the January through July 2010 time period.

A = to be sampled annually

C = well is constructed as a resource protection well under WAC 173‑160, “Minimum Standards for Construction and Maintenance 
of Wells”

LPU = low‑permeability unit in upper portion of Ringold Formation (within HSU‑5)

S = to be sampled semiannually

TOC = total organic carbon

TOX = total organic halides

VOA = volatile organic analysis
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Table B‑27.  Critical Means for Nonradioactive Dangerous Waste Landfill for CY 2011 Comparisons

Constituent 
(unit) n df Mean

Standard 
Deviation

CV 
(%) tc

Critical 
Mean

pH 8 7 7.306 0.0521 0.7 6.4295 6.95 – 7.66
Specific conductance 
(µS/cm) 8 7 529.6 6.027 1.1 5.7282 570

TOC* (µg/L) 8 7 251.3 124.4 49.5 5.7282 1,010
TOX* (µg/L) 8 7 3.722 1.671 44.9 5.7282 13.9
Note:  Based on semiannual sampling events from January 2009 through July 2010 for upgradient wells 699‑26‑34A and 699‑26‑35A.
*  For values reported below laboratory’s specified method detection limit, one‑half of the method detection limit is used in the critical 
mean calculation.
CV = coefficient of variation
df = degrees of freedom (n‑1)
n = number of background replicate averages
tc = Bonferroni critical t‑value for appropriate df and 28 comparisons
TOC = total organic carbon

TOX = total organic halides

Table B‑28.  Monitoring Wells and Constituents for RCRA PUREX Cribs 216‑A‑10, 216‑A‑36B, 
and 216‑A‑37‑1

Well 
Numbera Comment W
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299‑E17‑1 216‑A‑10 P S S S A Yes
299‑E17‑14 216‑A‑36B C Q Q Q A Yes
299‑E17‑16 216‑A‑36B C S S S A Yes
299‑E17‑18 216‑A‑36B C S S S A Yes
299‑E17‑19 216‑A‑10 C S S S A Yes
299‑E24‑16 216‑A‑10 C Q Q Q A Yes
299‑E24‑18 Upgradient C S S S A Yes
299‑E25‑17 216‑A‑37‑1 P S S S A Yes
299‑E25‑19 216‑A‑37‑1 P Q Q Q A Yes
299‑E25‑31 Upgradient C S S S A Yes
699‑37‑47A Downgradient C S S S A Yes

Additional wells Far‑field ‑‑ b b ‑‑ ‑‑ See Appendix A for 200‑PO‑1
Notes:
1.  Requirements from Combination RCRA Groundwater Monitoring Plan for the 216‑A‑10, 216‑A‑36B, and 216‑A‑37‑1 PUREX Cribs 
(PNNL‑11523).
2.  Wells completed at the top of the unconfined aquifer unless specified otherwise.
a.  Bold italic indicates upgradient well.
b.  Far‑field wells sampled annually to triennially in conjunction with the 200‑PO‑1 OU.
A = to be sampled annually
C = well is constructed as a resource protection well under WAC 173‑160, “Minimum Standards for Construction and Maintenance 

of Wells”
P = constructed prior to WAC requirements
Q = to be sampled quarterly

S = to be sampled semiannually
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Table B‑29.  Monitoring Wells and Constituents for Waste Management Area A‑AX

Well 
Numbera W
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299‑E24‑20 C Q Q Q Q Q Q Q Q Q Q Yes
299‑E24‑22 C Q Q Q Q Q Q Q Q Q Q Yes
299‑E24‑33 C Q Q Q Q Q Q Q Q Q Q Noc

299‑E25‑2 P Q Q Q Q Q Q Q Q Q Q Noc

299‑E25‑40 C Q Q Q Q Q Q Q Q Q Q Yes
299‑E25‑41 C Q Q Q Q Q Q Q Q Q Q Yes
299‑E25‑93 C Q Q Q Q Q Q Q Q Q Q Yes
299‑E25‑94 C Q Q Q Q Q Q Q Q Q Q Yes
299‑E25‑236 C Q Q Q Q Q Q Q Q Q Q Yes

Notes:

1.  Requirements from RCRA Assessment Plan for Single‑Shell Tank Waste Management Area A‑AX at the Hanford Site (PNNL‑15315).

2.  Wells completed at the top of the unconfined aquifer unless specified otherwise.

a.  Bold italic indicates upgradient well.

b.  Atomic Energy Act of 1954 parameter.

c.  Samples not collected during fourth quarter as a result of the site‑wide stop work.

C = well is constructed as a resource protection well under WAC 173‑160, “Minimum Standards for Construction and Maintenance 
of Wells

P = constructed prior to WAC requirements

Q = to be sampled quarterly

TOC = total organic carbon



B-28        Hanford Site Groundwater Monitoring Report for 2010

DOE/RL-2011-01, Rev. 0 Appendix B
 

Table B‑30.  Monitoring Wells and Constituents for Waste Management Area B‑BX‑BY

Well 
Number* W
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299‑E28‑8 P Q Q Q Q S Q Q Q Yes

299‑E33‑7 P S S S S S S S S
Missed second half of CY 2010 sample due to 
water below the pump inlet.  Maintenance to 

lower pump.

299‑E33‑9 P S S S S S S S S Missed second half of CY 2010 sample due to 
work stoppage.

299‑E33‑15 P S S S S S S S S
Due to the work stoppage the second 

semiannual sample was not collected until 
1/4/11.

299‑E33‑16 P Q Q Q Q S Q Q Q Third quarter sample missed due to 
maintenance issues.

299‑E33‑17 P A A A A ‑‑ A A A Yes
299‑E33‑18 P Q Q Q Q S Q Q Q Yes
299‑E33‑20 P A A A A ‑‑ A A A Yes
299‑E33‑21 P A A A A ‑‑ A A A Yes

299‑E33‑26 C Q Q Q Q S Q Q Q Fourth quarter sample missed due to 
maintenance issues.

299‑E33‑31 C Q Q Q Q S Q Q Q Yes
299‑E33‑32 C Q Q Q Q S Q Q Q Yes
299‑E33‑38 C Q Q Q Q S Q Q Q Yes
299‑E33‑39 C Q Q Q Q S Q Q Q Yes
299‑E33‑41 C Q Q Q Q S Q Q Q Yes
299‑E33‑42 C Q Q Q Q S Q Q Q Yes
299‑E33‑43 C Q Q Q Q S Q Q Q Yes
299‑E33‑44 C Q Q Q Q S Q Q Q Yes
299‑E33‑47 C Q Q Q Q ‑‑ Q Q Q Yes
299‑E33‑48 C Q Q Q Q ‑‑ Q Q Q Yes
299‑E33‑49 C Q Q Q Q ‑‑ Q Q Q Yes

299‑E33‑334 C Q Q Q Q ‑‑ Q Q Q Yes
299‑E33‑335 C Q Q Q Q ‑‑ Q Q Q Yes
299‑E33‑337 C Q Q Q Q ‑‑ Q Q Q Yes

299‑E33‑338 C Q Q Q Q ‑‑ Q Q Q Due to the work stoppage the fourth quarter 
sample was not collected until 1/5/11.

299‑E33‑339 C Q Q Q Q ‑‑ Q Q Q Yes

299‑E33‑205 C S S S S S S S S Missed second half of CY 2010 due to work 
stoppage.

299‑E33‑341 C Q Q Q Q Q Q Q Q Missed first quarter sample due to sample 
schedule lapse.

299‑E33‑342 C Q Q Q Q Q Q Q Q Yes
299‑E33‑343 C Q Q Q Q Q Q Q Q Yes

299‑E33‑344 C S S S S Q S S S
Well was scheduled for annual sampling only 
during CY 2010.  Perched well that has not 
been formally accepted into the network.

299‑E33‑345 C Q Q Q Q Q Q Q Q Yes
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Table B‑31.  Monitoring Wells and Constituents for Waste Management Area C

Well 
Namea Purpose W
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Sampled as Scheduled in 2010
299‑E27‑4 Downgradient C Q Q Q Q Q Q Q‑ Yes
299‑E27‑7 Upgradient N Q Q Q Q Q Q Q Yes
299‑E27‑12 Upgradient C Q Q Q Q Q Q Q Sampled in three of four quarters
299‑E27‑13 Downgradient C Q Q Q Q Q Q Q Yes
299‑E27‑14 Downgradient C Q Q Q Q Q Q Q Yes
299‑E27‑15 Upgradient C Q Q Q Q Q Q Q Yes
299‑E27‑21 Downgradient C Q Q Q Q Q Q Q Yes
299‑E27‑22 Upgradient C Q Q Q Q Q Q Q‑ Yes
299‑E27‑23 Downgradient C Q Q Q Q Q Q Q Yes
299‑E27‑155 Cross‑ to downgradient C SA SA SA SA SA SA SA Yes
299‑E27‑24 Downgradient C Q Q Q Q Q Q Q Yes
299‑E27‑25 Cross‑gradient C Q Q Q Q Q Q Q Yes
Notes:
1.  Requirements from Interim Status Groundwater Quality Assessment Plan for the Single‑Shell Waste Management Area C 
(DOE/RL‑2009‑77).
2.  Water levels are measured in all wells before sampling. T he measurement frequency is provided.
3.  WAC 173‑160, “Minimum Standards for Construction and Maintenance of Wells.”
a.  Bold italic indicates upgradient well.
b.  Metals for groundwater quality include iron, manganese, and sodium.
C = well constructed as a WAC 173‑160 resource protection wells
N = well constructed before requirements of WAC 173‑160 were applicable at the Hanford Site
Q = quarterly

SA = semiannually

Table B‑30.  (Cont.)

Well 
Number* W
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Notes:
1.  Requirements from Groundwater Quality Assessment Plan for Single‑Shell Tank Waste Management Area B‑BX‑BY at the Hanford Site 
(PNNL‑13022‑ICN‑3).
2.  Wells completed at the top of the unconfined aquifer.
*  Gradient nearly flat; indeterminate flow direction; no upgradient wells defined.
A = to be sampled annually
C = well is constructed as a resource protection well under WAC 173‑160, “Minimum Standards for Construction and Maintenance 

of Wells”
P = constructed prior to WAC requirements
Q = to be sampled quarterly

S = to be sampled semiannually
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Table B‑32.  Groundwater Assessment Volatile Organic Compound Monitoring at 
Waste Management Area C

Dangerous Waste Constituent 
Namea CAS #
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1,1‑Dichloroethane 75‑34‑3 X X X X X X X X X X X X
1,1‑Dichloroethylene 75‑35‑4 X X X X X X X X X X X X
1,1,1‑Trichloroethane 71‑55‑6 X X X X X X X X X X X X
1,1,2,2‑Tetrachloroethane 79034‑5 X X X X X X X X X X X X
1,1,2‑Trichloroethane 79‑00‑5 X X X X X X X X X X X X
1,2‑Dibromoethane 106‑93‑4 X X X X X X X X X X X X
1,2‑Dichloroethane 107‑06‑2 X X X X X X X X X X X X
1,2‑Dichloropropane 78‑87‑5 X X X X X X X X X X X X
1,2,4‑Trichlorobenzene 120‑82‑1 X X X X X X X X X X X X
1,4‑Dichlorobenzene 106‑46‑7 X X X X X X X X X X X X
1,4‑Dioxane 123‑91‑1 X X X X X X X X X X X X
2‑Butanone (MEK) 78‑93‑3 X X X X X X X X X X X X
2‑Hexanone 591‑78‑6 X X X X X X X X X X X X
2‑Propanone (Acetone) 67‑64‑1 X X X X X X X X X X X X
3‑Chloropropene 107‑05‑1 X X X X X X X X X X X X
4‑Methyl‑2‑petanone 108‑10‑1 X X X X X X X X X X X X
Acetonitrile 75‑05‑8 X X X X X X X X X X X X
Acrolein 107‑02‑8 X X X X X X X X X X X X
Acrylonitrile 107‑13‑1 X X X X X X X X X X X X
Benzene 71‑43‑2 X X X X X X X X X X X X
Bromomethane 74‑83‑9 X X X X X X X X X X X X
Carbon disulfide 75‑15‑0 X X X X X X X X X X X X
Carbon tetrachloride 56‑23‑5 X X X X X X X X X X X X
Chlorobenzene 108‑90‑7 X X X X X X X X X X X X
Chloroethene 75‑01‑4 X X X X X X X X X X X X
Chloroform 67‑66‑3 X X X X X X X X X X X X
Chloromethane 74‑87‑3 X X X X X X X X X X X X
Cis‑1,3‑dichloropropene 10061‑01‑5 X X X X X X X X X X X X
Dichlorodifluoro‑methane 75‑71‑8 X X X X X X X X X X X X
Dichloromethane 75‑09‑2 X X X X X X X X X X X X
Ethylbenzene 100‑41‑4 X X X X X X X X X X X X
Ethyl cyanide 107‑12‑0 X X X X X X X X X X X X
Methacrylonitrile 126‑98‑7 X X X X X X X X X X X X
Styrene 100‑42‑5 X X X X X X X X X X X X
Tetrachloroethene 127‑18‑4 X X X X X X X X X X X X
Toluene 108‑88‑3 X X X X X X X X X X X X
Trans‑1,3‑dichloropropene 10061‑02‑6 X X X X X X X X X X X X
Trichloroethylene 79‑01‑06 X X X X X X X X X X X X
Trichlorofluoro‑methane 75‑69‑4 X X X X X X X X X X X X
Xylenes 1330‑20‑7 X X X X X X X X X X X X
a.  Constituents collected and analyzed during the December sampling event.  Constituents considered dangerous constituents, as defined in 
WAC 173‑303‑645(4) and based on the logic discussed in Section 9.2, will be retained for quarterly sampling for the first year, semiannual sampling in the 
second year, and annually thereafter, or until no longer required.

b.  Wells will be sampled for constituents in the December sampling event if sample‑ready; otherwise, the wells are sampled in March.

CAS = Chemical Abstract Services
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Table B‑33. Groundwater Assessment Semivolatile Organic Compound Monitoring at 
Waste Management Area C

Dangerous Waste Constituent 
Namea CAS #

Wells

29
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‑1
55

Pr
op

os
ed

 
U

pg
ra

di
en

t 
W

el
lb

Pr
op

os
ed

 
D

ow
ng

ra
di

en
t 

W
el

lb

1,2‑Dichlorobenzene 95‑50‑1 X X X X X X X X X X X X

1,3‑Dichlorobenzene 541‑73‑1 X X X X X X X X X X X X

2‑Chlorophenol 95‑57‑8 X X X X X X X X X X X X

2‑Methylphenol 95‑48‑7 X X X X X X X X X X X X

2‑Nitrophenol 88‑75‑5 X X X X X X X X X X X X

2‑sec‑Butyl‑4,6‑dinitrophenol 88‑85‑7 X X X X X X X X X X X X

2,4‑Dinitrotoluene 121‑14‑2 X X X X X X X X X X X X

2,4,5‑Trichlorophenol 95‑95‑4 X X X X X X X X X X X X

2,4,6‑Trichlorophenol 88‑06‑2 X X X X X X X X X X X X

3‑Methylphenol 108‑39‑4 X X X X X X X X X X X X

4‑Methylphenol 106‑44‑5 X X X X X X X X X X X X

Acenaphthene 83‑32‑9 X X X X X X X X X X X X

Acetophenone 98‑86‑2 X X X X X X X X X X X X

Aldrin 309‑00‑2 X X X X X X X X X X X X

Alpha‑BHC 319‑84‑6 X X X X X X X X X X X X

Benzo[a]pyrene 50‑32‑8 X X X X X X X X X X X X

Beta‑BHC 319‑85‑7 X X X X X X X X X X X X

Butylbenzylphthalate 85‑68‑7 X X X X X X X X X X X X

Dibenzene[a,h]anthracene 53‑70‑3 X X X X X X X X X X X X

Dieldrin 60‑57‑1 X X X X X X X X X X X X

Di‑n‑butylphthalate 84‑74‑2 X X X X X X X X X X X X

Diphenylamine 122‑39‑4 X X X X X X X X X X X X

Endrin 72‑20‑8 X X X X X X X X X X X X

Fluoranthene 206‑44‑0 X X X X X X X X X X X X

Gamma‑BHC 58‑89‑9 X X X X X X X X X X X X

Heptachlor 76‑44‑8 X X X X X X X X X X X X

Hexachlorobenzene 118‑74‑1 X X X X X X X X X X X X

Hexachlorobutadiene 87‑68‑3 X X X X X X X X X X X X

Hexachloroethane 67‑72‑1 X X X X X X X X X X X X

Isodrin 465‑73‑6 X X X X X X X X X X X X

Naphthalene 91‑20‑3 X X X X X X X X X X X X

Nitrobenzene 98‑95‑3 X X X X X X X X X X X X

N‑Nitrosodi‑methylamine 62‑75‑9 X X X X X X X X X X X X

N‑Nitrosodi‑propylamine 62164‑7 X X X X X X X X X X X X

n‑Nitrosomorpholine 59‑89‑2 X X X X X X X X X X X X

p‑Chorol‑m‑cresol 59‑50‑7 X X X X X X X X X X X X

Pentachloronitro‑benzene 82‑68‑8 X X X X X X X X X X X X

Pentachlorophenol 87‑86‑5 X X X X X X X X X X X X

Phenol 108‑95‑2 X X X X X X X X X X X X

Pyrene 129‑00‑0 X X X X X X X X X X X X

Pyridine 110‑86‑1 X X X X X X X X X X X X

Toxaphene 8001‑35‑2 X X X X X X X X X X X X
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Table B‑34.  Groundwater Assessment Inorganic Constituent Monitoring at Waste Management Area C

Dangerous Waste 
Constituent 

Namea CAS #

Wells
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E
27

‑7

29
9‑
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Antimony 7440‑36‑0 X X X X X X X X X X X X
Arsenic 7440‑38‑2 X X X X X X X X X X X X
Barium 7440‑39‑3 X X X X X X X X X X X X
Beryllium 7440‑41‑7 X X X X X X X X X X X X
Cadmium 7440‑43‑9 X X X X X X X X X X X X
Chromium 7440‑47‑3 X X X X X X X X X X X X
Cobalt 7440‑48‑4 X X X X X X X X X X X X
Copper 7440‑50‑8 X X X X X X X X X X X X
Cyanide 57‑12‑5 X X X X X X X X X X X X
Lead 7439‑92‑1 X X X X X X X X X X X X
Mercury 7439‑97‑6 X X X X X X X X X X X X
Nickel 7440‑02‑0 X X X X X X X X X X X X
Selenium 7782‑49‑2 X X X X X X X X X X X X
Silver 7440‑22‑4 X X X X X X X X X X X X
Sulfide 18496‑25‑8 X X X X X X X X X X X X
Thallium 7440‑28‑0 X X X X X X X X X X X X
Tin 7440‑31‑5 X X X X X X X X X X X X
Vanadium 7440‑62‑2 X X X X X X X X X X X X
Zinc 7440‑66‑6 X X X X X X X X X X X X
a.  Constituents will be collected and analyzed during December sampling event.  Constituents considered dangerous constituents, as 
defined in WAC 173‑303‑645(4) and according to the logic discussed in Section 9.2, will be retained for quarterly sampling for the first 
year, semiannual sampling in the second year, and annually thereafter, or until no longer required.

b.  Wells will be sampled for constituents in the December sampling event if sample‑ready; otherwise, the wells are sampled in March.

CAS = Chemical Abstract Services

Table B‑33. (Cont.)

Dangerous Waste Constituent 
Namea CAS #

Wells
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a.  Constituents collected and analyzed during December sampling event.  Constituents considered dangerous constituents, as defined in 
WAC 173‑303‑645(4) and per the logic discussed in Section 9.2, will be retained for quarterly sampling for the first year, semiannual sampling in the 
second year, and annually thereafter, or until no longer required.
b.  Wells will be sampled for constituents in the December sampling event if sample‑ready; otherwise, the wells are sampled in March.
CAS = Chemical Abstract Services
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Table B‑35.  Monitoring Wells and Constituents for Waste Management Area S‑SX

Well 
Numbera W

A
C

‑C
om

pl
ia

nt

RCRA Supporting Constituents

Sampled as 
Scheduled 

in 2010C
hr

om
iu

m

N
itr

at
e

A
lk

al
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ity

A
ni
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s

M
et

al
s

Se
‑7

9

Tc
‑9

9

Tr
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U
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um

G
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m
a

299‑W22‑26 b P Q Q Q Q Q ‑‑ Q A A ‑‑ Yes
299‑W22‑44 C Q Q Q Q Q A Q A A ‑‑ Yes
299‑W22‑45 C Q Q Q Q Q ‑‑ Q A A ‑‑ Yes
299‑W22‑47 C Q Q Q Q Q A Q A A ‑‑ Yes
299‑W22‑48 C Q Q Q Q Q ‑‑ Q A A ‑‑ Yes
299‑W22‑49 C Q Q Q Q Q ‑‑ Q A A ‑‑ Yes
299‑W22‑50 C Q Q Q Q Q A Q A A ‑‑ Yes
299‑W22‑69 C Q Q Q Q Q ‑‑ Q A A ‑‑ Yes
299‑W22‑72 C Q Q Q Q Q ‑‑ Q A A ‑‑ Yes
299‑W22‑80 C Q Q Q Q Q ‑‑ Q A A ‑‑ Yes
299‑W22‑81 C Q Q Q Q Q ‑‑ Q A A ‑‑ Yes
299‑W22‑82 C Q Q Q Q Q ‑‑ Q A A ‑‑ Yes
299‑W22‑83 C Q Q Q Q Q ‑‑ Q A A ‑‑ Yes
299‑W22‑84 C Q Q Q Q Q ‑‑ Q A A ‑‑ Yes

299‑W22‑85 C Q Q Q Q Q ‑‑ Q A A ‑‑ No; third quarter missed due to 
maintenance issue and stop work

299‑W22‑86 C Q Q Q Q Q ‑‑ Q A A ‑‑ Yes
299‑W22‑89c C 2 2 2 2 2 ‑‑ 2 1 1 ‑‑ Yes
299‑W23‑15 C Q Q Q Q Q ‑‑ Q A A ‑‑ Yes
299‑W23‑19 C Q Q Q Q Q A Q A A A Yes

299‑W23‑20 C Q Q Q Q Q A Q A A ‑‑ No; fourth quarter missed due to 
stop work

299‑W23‑21 C Q Q Q Q Q A Q A A ‑‑ Yes
Notes:

1.  Requirements from RCRA Assessment Plan for Single‑Shell Tank Waste Management Area S‑SX at the Hanford Site, Interim Change 
Notice 4 (PNNL‑12114‑ICN‑4).

2.  Wells completed at the top of the unconfined aquifer.

a.  Bold italic indicates upgradient well.

b.  Sampled during the reporting period; was added to the revised monitoring plan (DOE/RL‑2009‑73) for sampling in 2011.

c.  New well installed in June 2010; sampled the indicated number of times; was added to the revised monitoring plan (DOE/RL‑2009‑73) 
for sampling in 2011.

A = to be sampled annually

C = well is constructed as a resource protection well under WAC 173‑160, “Minimum Standards for Construction and Maintenance 
of Wells”

P = constructed prior to WAC requirements

Q = to be sampled quarterly
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Table B‑36.  Monitoring Wells and Constituents for Waste Management Area T

Well 
Number* Comment W

A
C

‑C
om

pl
ia

nt

Constituents  
of Concern

Supporting Groundwater Quality 
Constituents and AEA Parameters

Sampled as 
Scheduled 

in 2010C
hr

om
iu

m
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A
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Tc
‑9

9
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299‑W10‑1 ‑‑ P Q Q Q Q A A ‑‑ Q Q Q Yes
299‑W10‑4 Not sampled second quarter P Q Q Q Q A A A ‑‑ Q Q Q No
299‑W10‑8 Not sampled fourth quarter P Q Q Q Q ‑‑ A A ‑‑ Q Q Q No

299‑W10‑22 Removed from network in 
the revised monitoring plan C S S S S ‑‑ ‑‑ ‑‑ ‑‑ S S S No

299‑W10‑23 ‑‑ C Q Q Q Q ‑‑ A A ‑‑ Q Q Q Yes
299‑W10‑24 ‑‑ C Q Q Q Q S S S ‑‑ Q Q Q Yes
299‑W10‑28 ‑‑ C Q Q Q Q ‑‑ A A ‑‑ Q Q Q Yes

299‑W11‑7 Removed from network in 
the revised monitoring plan P S S S S ‑‑ ‑‑ ‑‑ ‑‑ S S S No

299‑W11‑12 Not sampled first and fourth 
quarters P Q Q Q Q ‑‑ A A ‑‑ Q Q Q No

299‑W11‑39 ‑‑ C Q Q Q Q S S S ‑‑ Q Q Q Yes
299‑W11‑40 ‑‑ C Q Q Q Q ‑‑ A A ‑‑ Q Q Q Yes
299‑W11‑41 ‑‑ C Q Q Q Q S S S A Q Q Q Yes
299‑W11‑42 ‑‑ C Q Q Q Q S S S ‑‑ Q Q Q Yes

299‑W11‑45

Extraction well; screened 
8.5 to13 meters below water 

table

Not sampled third and fourth 
quarters

C Q Q Q Q A A A ‑‑ Q Q Q No

299‑W11‑46 Extraction well; screened 6 to 
12 meters below water table C Q Q Q Q S S S ‑‑ Q Q Q Yes

299‑W11‑47 Screened 9 to 18 meters 
below water table C Q Q Q Q S S S A Q Q Q Yes

Notes:

1.  Requirements from RCRA Assessment Plan for Single‑Shell Tank Waste Management Area T (PNNL‑15301).

2.  Wells completed at the top of the unconfined aquifer unless specified otherwise.

*  Bold italic indicates upgradient well.

A = to be sampled annually

C = well is constructed as a resource protection well under WAC 173‑160, “Minimum Standards for Construction and Maintenance 
of Wells”

P = constructed prior to WAC requirements

Q = to be sampled quarterly

S = to be sampled semiannually
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Table B‑37.  Monitoring Wells and Constituents for Waste Management Area TX‑TY

Well 
Numbera Comment W

A
C

‑C
om

pl
ia

nt

RCRA 
Parameters

Supporting Groundwater Quality Constituents 
and AEA Parameters

Sampled 
as 

Scheduled 
in 2010C

hr
om

iu
m
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Sr
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Tc
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9
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299‑W10‑26 ‑‑ C Q Q Q Q A A A ‑‑ Q Q Q Yes
299‑W10‑27 ‑‑ C Q Q Q Q A A A ‑‑ Q Q Q Yes

299‑W14‑6 Well went dry in fourth 
quarter P Q Q Q Q ‑‑ ‑‑ ‑‑ ‑‑ Q Q Q No

299‑W14‑11 Screened 11 to 14.6 m 
below water table C Q Q Q Q A A S Q Q A Q Q Yes

299‑W14‑13 Not sampled in second, 
third, and fourth quarters C Q Q Q Q A A S Q Q A Q Q No

299‑W14‑14 ‑‑ C Q Q Q Q A A A ‑‑ Q ‑‑ Q Q Yes
299‑W14‑15 ‑‑ C Q Q Q Q S S A Q Q ‑‑ Q Q Yes
299‑W14‑16 ‑‑ C Q Q Q Q S S ‑‑ Q Q ‑‑ Q Q Yes

299‑W14‑17 Not sampled in second and 
fourth quarters C Q Q Q Q A A ‑‑ Q Q ‑‑ Q Q No

299‑W14‑18 Not sampled in second 
quarter C Q Q Q Q A A A Q Q ‑‑ Q Q No

299‑W14‑19 Not sampled in second 
quarter C Q Q Q Q ‑‑ ‑‑ A ‑‑ Q ‑‑ Q Q No

299‑W15‑40 Extraction well C Q Q Q Q ‑‑ ‑‑ ‑‑ ‑‑ Q ‑‑ Q Q Yes
299‑W15‑41 ‑‑ C Q Q Q Q A A A S Q ‑‑ Q Q Yes

299‑W15‑44b
Extraction well; not 

sampled in first and second 
quarters

C Q Q Q Q A A A S Q ‑‑ Q Q No

299‑W15‑763 ‑‑ C Q Q Q Q A A A ‑‑ Q ‑‑ Q Q Yes

299‑W15‑765 Extraction well; not 
sampled in second quarter C Q Q Q Q A A A S Q ‑‑ Q Q No

Notes:

1.  Requirements from RCRA Assessment Plan for Single‑Shell Tank Waste Management Area TX‑TY (PNNL‑16005).

2.  Wells completed at the top of the unconfined aquifer, unless specified otherwise.

a.  Bold italic indicates upgradient well.

b.  Well 299‑W15‑44 was taken out of service as an extraction well and converted to a monitoring well by third quarter CY 2010. 

A = to be sampled annually

C = well is constructed as a resource protection well under WAC 173‑160, “Minimum Standards for Construction and Maintenance 
of Wells”

P = constructed prior to WAC requirements

Q = to be sampled quarterly
S = to be sampled semiannually
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Table B‑38.  Monitoring Wells and Constituents for Waste Management Area U

Well 
Numbera W

A
C

‑C
om
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ia

nt
RCRA Supporting Parameters

Sampled as 
Scheduled 
in 2010bC

hr
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m

N
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s
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299‑W18‑30 C Q Q Q Q Q Q A A Yes

299‑W18‑31 C Q Q Q Q Q Q A A Dry in fiscal year 2008

299‑W18‑40 C Q Q Q Q Q Q A A Yes

299‑W19‑12 C Q Q Q Q Q Q A A Yes

299‑W19‑41 C Q Q Q Q Q Q A A Yes

299‑W19‑42 C Q Q Q Q Q Q A A Yes

299‑W19‑44 C Q Q Q Q Q Q A A No; first quarter missed due 
to maintenance issue

299‑W19‑45 C Q Q Q Q Q Q A A Yes

299‑W19‑47 C Q Q Q Q Q Q A A Yes
Notes:

1.  Requirement from Groundwater Quality Assessment Plan for Single‑Shell Tank Waste Management Area U, Interim Change Notice 2 
(PNNL‑13612‑ICN‑2).

2.  Wells completed at the top of the unconfined aquifer.

a.  Bold italic indicates upgradient well.

b.  Fourth quarter sampling delayed from October to November/December for all wells due to stop work.

A = to be sampled annually

C = well is constructed as a resource protection well under WAC 173‑160, “Minimum Standards for Construction and Maintenance 
of Wells”

Q = to be sampled quarterly
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Table B‑40.  Monitoring Wells, Constituents, and Enforcement Limits for 200 Area Treated Effluent 
Disposal Facility

Well 
Number* W

A
C

‑C
om

pl
ia

nt
Constituents with 

Enforcement Limits Other Constituents

Sampled 
as Scheduled 

in 2010pH
 (6

.5
 to

 8
.5

)

C
ad

m
iu

m
 (5

 
µg

/L
)

L
ea

d 
(1

0 
µg

/L
)

Sp
ec

ifi
c 

C
on

du
ct

an
ce

A
lp

ha

A
ni

on
s

B
et

a

M
et

al
s

To
ta

l D
is

so
lv

ed
 

So
lid

s

Tr
ac

e 
M

et
al

s

Tr
iti

um

699‑40‑36 C Q Q Q Q Q Q Q Q Q Q A Yes

699‑41‑35 C Q Q Q Q Q Q Q Q Q Q A Yes
699‑42‑37 C Q Q Q Q Q Q Q Q Q Q A Yes
Notes:

1.  Requirements from Groundwater Monitoring Plan for the Hanford Site 200 Area Treated Effluent Disposal Facility (PNNL‑13032).

2.  All wells completed at the top of the Ringold Formation confined aquifer.

*  Bold italic indicates upgradient well.

A = to be sampled annually

C = well is constructed as a resource protection well under WAC 173‑160, “Minimum Standards for Construction and Maintenance of 
Wells”

Q = to be sampled quarterly

Table B‑41.  Monitoring Wells and Constituents for Environmental Restoration Disposal Facility

Well 
Numbera W

A
C

‑C
om

pl
ia

nt

A
lk

al
in

ity

A
lp

ha

A
ni

on
s

B
et

a

C
‑1

4

I‑
‑2

9

M
et

al
s

R
ad

iu
m

b

To
ta

l D
is

so
lv

ed
 

So
lid

s

Tc
‑9

9

TO
X

U
ra

ni
um

V
O

A Sampled 
as Scheduled 

in 2010
699‑35‑66A P S S S S S S S S S S S S S Yes
699‑36‑66B C S S S S S S S S S S S S S Yes
699‑36‑70A C S S S S S S S S S S S S S Yes
699‑37‑66 C S S S S S S S S S S S S S Yes
Notes:

1.  Requirements from Groundwater Protection Plan for the Environmental Restoration Disposal Facility (WCH‑198).

2.  Wells completed at the top of the unconfined aquifer.

a.  Bold italic indicates upgradient well.

b.  Total alpha energy emitted from radium.

C = well is constructed as a resource protection well under WAC 173‑160, “Minimum Standards for Construction and Maintenance 
of Wells”

P = constructed prior to WAC requirements

S = to be sampled semiannually

TOX = total organic halides

VOA = volatile organic analyte
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Table B‑42.  Monitoring Wells and Constituents for Solid Waste Landfill

Well 
Numbera Comment W

A
C

‑C
om

pl
ia

nt

Contamination 
Indicator Parameters

Other 
Parameters

Sampled as 
Scheduled 

in 2010A
m

m
on

ia

C
he

m
ic

al
 O

xy
ge

n 
D

em
an

d

C
hl

or
id

e

Ir
on

 (F
ilt

er
ed

)

M
an

ga
ne

se
 (F

ilt
er

ed
)

Z
in

c 
(F

ilt
er

ed
)

N
itr

at
e

N
itr

ite

pH
 (F

ie
ld

)

Sp
ec

ifi
c 

C
on

du
ct

an
ce

 
(F

ie
ld

)

Su
lfa

te

Te
m

pe
ra

tu
re

 (F
ie

ld
)

C
ol

ifo
rm

 B
ac

te
ri

a

TO
C

A
ni

on
s

M
et

al
s (

Fi
lte

re
d)

A
rs

en
ic

 (F
ilt

er
ed

)

V
O

A

699‑22‑35 ‑‑ C Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Nob

699‑23‑34A ‑‑ C Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Yes
699‑23‑34B ‑‑ C Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Yes

699‑24‑33
Information 

only; no 
statistics

P Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Yes

699‑24‑34A ‑‑ C Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Yes
699‑24‑34B ‑‑ C Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Nob

699‑24‑34C ‑‑ C Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Yes
699‑24‑35 ‑‑ C Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Nob

699‑26‑35A ‑‑ C Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Yes
Notes:

1.  Requirements from Groundwater Monitoring Plan for the Solid Waste Landfill (PNNL‑13014).

2.  Wells completed at the top of the unconfined aquifer.

a.   Bold italic indicates upgradient well.

b.  Well not sampled as scheduled in December 2010 due to large sampling load after work stoppage in October 2010.

C = well is constructed as a resource protection well under WAC 173‑160, “Minimum Standards for Construction and Maintenance 
of Wells”

P = constructed prior to WAC requirements

Q = to be sampled quarterly

TOC = total organic carbon

VOA = volatile organic analysis
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Table B‑43.  Monitoring Wells, Constituents, and Enforcement Limits for State‑Approved Land 
Disposal Site

Well Comment

Constituents with Enforcement Limits Other Constituents

Sampled as 
Scheduled 

for CY 2010W
A

C
 C

om
pl

ia
nt

pH A
ce

to
ne

B
en

ze
ne

C
ad

m
iu

m
 *

C
hl

or
of

or
m

C
op

pe
r 

*

L
ea

d 
*

M
er

cu
ry

 *

Su
lfa

te

Te
tr

ah
yd

ro
fu

ra
n

To
ta

l D
is

so
lv

ed
 

So
lid

s

Sp
ec

ifi
c 

C
on

du
ct

an
ce

A
lp

ha

B
et

a

Sr
‑9

0

Tr
iti

um

299‑W6‑6 Bottom of 
unconfined C ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ A Yes

299‑W6‑11 ‑‑ C ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ A Yes
299‑W6‑12 ‑‑ C ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ A Yes

299‑W7‑3 Bottom of 
unconfined C ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ S Yes

299‑W8‑1 ‑‑ C ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ A Yes
699‑48‑71 Unconfined P ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ A Yes

699‑48‑77A Ringold Formation 
unit E, upper C Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Yes

699‑48‑77C
Ringold Formation 
unit E, 
middle to lower

C Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Yes

699‑48‑77D Ringold Formation 
unit E, upper C Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Yes

699‑49‑79 ‑‑ P ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ A Yes
699‑51‑75 ‑‑ P ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ S Yes
699‑51‑75P Lower unconfined P ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ ‑‑ A Yes
Notes:

1.  Requirements are from Groundwater Monitoring and Tritium Tracking Plan for the 200 Area State‑Approved Land Disposal Site 
(PNNL‑13121).

2.  Wells are completed at the top of the aquifer unless specified otherwise

*  Filtered and unfiltered samples.

A = to be sampled annually

C = well is constructed as a resource protection well under WAC‑173‑160

P = constructed prior to WAC requirements

Q = to be sampled quarterly

S = to be sampled semiannually
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Table B‑45.  Results of Shapiro and Francia Test for Normality and Background Threshold Values for the 
Solid Waste Landfill

Constituenta 
(unit)

W‑test Statisticb 
(Log Value)

W‑test Statisticb 
(Raw Data)

W‑testb Critical 
Value, Wαc

Upper 
Tolerance Limit

Background 
Threshold 

Value

Ammonium (as NH3
‑) (µg/L) NC NC NC

90d 
19.7e WSCF 
27.5e STL

90

Chemical oxygen demand 
(µg/L) NC NC NC 10,000f 10,000

Chloride (µg/L) 0.954 s 0.962 s 0.963 7,820d 7,820
Coliform bacteria 
(colonies/100 mL) NC NC NC 1f 1

Field pH 0.988 ns NA 0.963 [6.68, 7.84]g [6.68, 7.84]

Iron, dissolved (µg/L) 0.960 s 0.802 s 0.962
160d 

174e WSCF 
129e STL

174

Manganese, dissolved (µg/L) NC NC NC
10d 

27.5e WSCF 
15.1e STL

27.5

Nitrate (as NO3
‑) (µg/L) 0.833 s 0.844 s 0.963 29,000d 29,000

Nitrite (as NO2
‑) (µg/L) NC NC NC 165e WSCF 

14e STL 165

Specific conductance (µS/cm) 0.978 ns NA 0.960 583g 583
Sulfate (µg/L) 0.983 ns NA 0.963 47,200g 47,200
Temperature (degrees C) 0.953 s 0.961 s 0.963 20.7d 20.7

Total organic carbon (µg/L) NC NC NC 842d 
210e 842

Zinc, dissolved (µg/L) NC NC NC
42.3d  

18.3e WSCF 
32.1e STL

42.3

a.  Constituents are specified in WAC 173‑304‑490(2)(d).  Data collected from March 1993 to May 2000 from upgradient wells 699‑24‑35 
and 699‑26‑35A.

b.  From “Approximate Analysis of Variance Test for Normality,” in Journal of the American Statistical Association (Shapiro and Francia, 
1972).

c.  Obtained from Table A‑9 in “How to Test Normality and Other Distributional Assumptions,” in ASQC Basic References in Quality 
Control:  Statistical Techniques (Shapiro, 1980) for α = 5%.

d.  Maximum value reported.

e.  Based on limit of quantitation determined from field blanks (for total organic carbon) or laboratory blanks.

f.  Based on laboratory lowest detected result.

g.  Based on log‑normal distribution.

NA = not applicable

NC = not calculated; insufficient measured values

ns = not significant at 0.05 level of significance

s = significant at 0.05 level of significance

STL = Severn Trent Laboratories (St. Louis)

WSCF = Waste Sampling and Characterization Facility
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Figure B‑1.  RCRA Units on the Hanford Site Requiring Groundwater Monitoring
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Figure B‑2.  Groundwater Monitoring Wells for 100‑N Area RCRA Sites
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Figure B‑3.  Groundwater Monitoring Wells at 116‑H‑6 Evaporation Basins
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Figure B‑4.  Groundwater Monitoring Wells at 216‑A‑29 Ditch, PUREX Cribs, and 
Waste Management Areas A‑AX and C
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Figure B‑5.  Groundwater Monitoring Wells at 216‑B‑3 Pond and 200 Areas Treated Effluent 
Disposal Facility
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Figure B‑6.  Groundwater Monitoring Wells at 216‑S‑10 Pond and Ditch
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Figure B‑7.  Groundwater Monitoring Wells at 316‑5 Process Trenches
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Figure B‑8.  Groundwater Monitoring Wells at Integrated Disposal Facility
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Figure B‑9.  Groundwater Monitoring Wells at Liquid Effluent Retention Facility
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Figure B‑10.  Groundwater Monitoring Wells at Low‑Level Waste Management Area 1
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Figure B‑11.  Groundwater Monitoring Wells at 216‑B‑63 Trench and Low‑Level 
Waste Management Area 2
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Figure B‑12.  Groundwater Monitoring Wells at Low‑Level Waste Management Area 3
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Figure B‑13.  Groundwater Monitoring Wells at Low‑Level Waste Management Area 4
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Figure B‑14.  Groundwater Monitoring Wells at Nonradioactive Dangerous Waste Landfill and 
Solid Waste Landfill
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Figure B‑15.  Groundwater Monitoring Wells at Waste Management Area B‑BX‑BY
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Figure B‑16.  Groundwater Monitoring Wells at Waste Management Areas S‑SX and U
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Figure B‑17.  Groundwater Monitoring Wells at Waste Management Areas T and TX‑TY
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Figure B‑18.  Non‑RCRA Regulated Units on the Hanford Site Requiring Groundwater Monitoring
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Figure B‑19.  Groundwater Monitoring Wells at 100‑K Basins
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Figure B‑20.  Groundwater Monitoring Wells at State‑Approved Land Disposal Site
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Figure B‑21.  Groundwater Monitoring Wells at the Environmental Restoration Disposal Facility
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