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METRIC CONVERSION CHART 
 

Into Metric Units Out of Metric Units 

If You Know Multiply By To Get If You Know Multiply By To Get 

Length   Length   

inches 25.4 millimeters millimeters 0.039 inches 

inches 2.54 centimeters centimeters 0.394 inches 

feet 0.305 meters meters 3.281 feet 

yards 0.914 meters meters 1.094 yards 

miles 1.609 kilometers kilometers 0.621 miles 

Area   Area   

sq. inches 6.452 sq. centimeters sq. centimeters 0.155 sq. inches 

sq. feet 0.093 sq. meters sq. meters 10.76 sq. feet 

sq. yards 0.836 sq. meters sq. meters 1.196 sq. yards 

sq. miles 2.6 sq. kilometers sq. kilometers 0.4 sq. miles 

acres 0.405 hectares hectares 2.47 acres 

Mass (weight)  Mass (weight)  

ounces 28.35 grams grams 0.035 ounces 

pounds 0.454 kilograms kilograms 2.205 pounds 

ton 0.907 metric ton metric ton 1.102 ton 

Volume   Volume   

teaspoons 5 milliliters milliliters 0.033 fluid 
ounces 

tablespoons 15 milliliters liters 2.1 pints 

fluid ounces 30 milliliters liters 1.057 quarts 

cups 0.24 liters liters 0.264 gallons 

pints 0.47 liters cubic meters 35.315 cubic feet 

quarts 0.95 liters cubic meters 1.308 cubic 
yards 

gallons 3.8 liters    

cubic feet 0.028 cubic meters    

cubic yards 0.765 cubic meters    

Temperature   Temperature   

Fahrenheit subtract 32, 
then multiply 
by 5/9 

Celsius Celsius multiply by 9/5, 
then add 32 

Fahrenheit 

Radioactivity   Radioactivity   

picocuries 37 millibecquerel millibecquerels 0.027 picocuries 
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1.0 INTRODUCTION 
 
 
This document provides the sampling and analysis plan (SAP) and sampling objectives for the 
Environmental Restoration Disposal Facility (ERDF) leachate.  Approved handling methods, 
conditional delisting of the leachate, and possible additions to groundwater monitoring 
contaminants of concern (COCs) will be based on the requirements of this SAP and its 
implementing documents.  
 

 
1.1 SAMPLING OBJECTIVES 
 
There are two alternatives for handling the ERDF leachate:  (1) store the leachate and reuse it 
at the ERDF or (2) transfer the leachate to the Effluent Treatment Facility (ETF) or other 
approved facility for treatment.  Authorized alternatives for reuse of the leachate include dust 
suppression and waste compaction within the trench.  Regardless of the disposition pathway for 
leachate, sampling and analysis are required to confirm ongoing compliance with the delisting 
criteria.  Characterization data also are required if the leachate is to be disposed of at the ETF 
or other approved facility.  Further, as part of the groundwater protection program, leachate data 
is evaluated on an annual basis to identify potential impacts to groundwater in the vicinity of the 
ERDF and to determine if it is necessary to add constituents to the ERDF groundwater 
monitoring COC list.  The objectives of ongoing leachate sampling and analysis are summarized 
as follows:   
 
1. Evaluate the continuing compliance of the leachate with delisting criteria 
 
2. Verify that liquid to be transferred to the ETF or other approved facility meets the treatment 

facility’s waste acceptance criteria 
 
3. Identify potential impacts to groundwater and determine whether the ERDF groundwater 

monitoring COC list is appropriate. 
 
The sampling logic for completing these objectives is provided in the Environmental Restoration 
Disposal Facility Leachate Delisting Petition (DOE-RL 1999) and the Groundwater Protection 
Plan for the Environmental Restoration Disposal Facility (WCH 2008), current revision.  
The initial eligibility of the leachate for delisting was previously determined through analysis of 
characterization samples.  Future sampling will provide data to support the above three 
objectives.  The basic premise of the sampling logic is that all COCs are placed into one of two 
groups:  those that will be monitored on a confirmatory basis and those that will be monitored on 
a more frequent routine basis. 
 
 
1.2 ANALYTICAL DESIGN 
 
The organic and inorganic COC list for characterization consolidates the following:   
 
 Regulated constituents previously detected in the leachate 
 
 The list of constituents and test parameters derived in the delisting petition (DOE-RL 1999) 

and subsequent evaluations of delisting parameters (Table 1) 
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 Constituents not currently having established delisting levels but determined to require 
monitoring (Table 2) 

 
 All constituents required by the ETF waste acceptance criteria (CH2MHILL 2015) or other 

approved treatment facility waste acceptance criteria 
 
 Constituents included in the routine groundwater sampling program. 
 
The leachate sampling and analysis process is discussed in detail in the following sections.  
The complete list of constituents undergoing continuing evaluation and their corresponding 
analytical methods are presented in Table 3.  Note that Table 3 is a comprehensive list of all 
analytes included in the confirmatory sampling program, some of which are not actually 
classified as COCs.  
 
 

Table 1.  ERDF Delisting Levels and Comparison to Analytical Results.  (8 Pages) 

CAS # Constituent Class Delist 
Level Date/Comment 

1336-36-3 Polychlorinated biphenyls (as 
Aroclors) 

As Aroclors 12   

542-75-6 1,3-Dichloropropene (as Isomers) As Isomers 12   

57-74-9 Chlordane (as Isomers) As Isomers 232 2008 (added as 
isomers) 

1319-77-3 Cresols, total (as Isomers) As Isomers 48000   

95-47-6 o-xylene As Total 
Xylenes 

7880 2004 

95-70-5 2,5-Diamintoluene Degrades 230400   

57-12-5 Cyanide GENCHEM 4800   

16984-48-8 Fluoride GENCHEM 96000   

FORMATE Formate GENCHEM 293000 2004 (analysis 
started 2006) 

14797-55-8 Nitrate GENCHEM 1062433   

79-06-1 Acrylamide GENORG 0.211 2010 

50-00-0 Formaldehyde GENORG 168000   

94-75-7 2,4-Dichlorophenoxyacetic acid HERB 1680   

88-85-7 2-secButyl-4,6-dinitrophenol 
(DNBP) 

HERB 33.6 2004 

87-86-5 Pentachlorophenol HERB or SVOA 16.8   

7440-36-0 Antimony METALS 144   

7440-38-2 Arsenic METALS 1200   

7440-39-3 Barium METALS 48000   

7440-41-7 Beryllium METALS 96   

7440-43-9 Cadmium METALS 120   
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Table 1.  ERDF Delisting Levels and Comparison to Analytical Results.  (8 Pages) 

CAS # Constituent Class Delist 
Level Date/Comment 

7440-47-3 Chromium METALS 2400   

7440-48-4 Cobalt METALS 50400   

7440-50-8 Copper METALS 31200   

7439-92-1 Lead METALS 360   

7439-96-5 Manganese METALS 2400   

7440-02-0 Nickel METALS 2400   

7782-49-2 Selenium METALS 1200   

7440-22-4 Silver METALS 4800   

7440-28-0 Thallium METALS 48   

7440-31-5 Tin METALS 504000   

7440-62-2 Vanadium METALS 7200   

7440-66-6 Zinc METALS 240000   

18540-29-9 Cr VI METALS 620 2004 (analysis 
started 2006) 

7439-97-6 Mercury METALS 48   

83-32-9 Acenaphthene PAH 48000   

120-12-7 Anthracene PAH 240000   

56-55-3 Benzo(a)anthracene PAH 1.848   

50-32-8 Benzo(a)pyrene PAH 4.8   

205-99-2 Benzo(b)fluoranthene PAH 1.704   

207-08-9 Benzo(k)fluoranthene PAH 604.8   

218-01-9 Chrysene PAH 64.8   

53-70-3 Dibenz[a,h]anthracene PAH 0.264   

206-44-0 Fluoranthene PAH 24000   

86-73-7 Fluorene PAH 24000   

193-39-5 Indeno(1,2,3-cd)pyrene PAH 5.04   

91-20-3 Naphthalene PAH 24000   

129-00-0 Pyrene PAH 24000   

12674-11-2 Aroclor-1016 PCB 12   

11104-28-2 Aroclor-1221 PCB 12   

11141-16-5 Aroclor-1232 PCB 12   

53469-21-9 Aroclor-1242 PCB 12   

12672-29-6 Aroclor-1248 PCB 12   

11097-69-1 Aroclor-1254 PCB 12   

11096-82-5 Aroclor-1260 PCB 12   

309-00-2 Aldrin PEST 0.12   
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Table 1.  ERDF Delisting Levels and Comparison to Analytical Results.  (8 Pages) 

CAS # Constituent Class Delist 
Level Date/Comment 

319-84-6 Alpha-BHC PEST 0.24   

5103-71-9 alpha-Chlordane PEST 232 2008 

319-85-7 beta-1,2,3,4,5,6-
Hexachlorocyclohexane 

PEST 1.2   

72-54-8 Dichlorodiphenyldichloroethane PEST 9.6   

72-55-9 Dichlorodiphenyldichloroethylene PEST 7.2   

50-29-3 Dichlorodiphenyltrichloroethane PEST 7.2   

60-57-1 Dieldrin PEST 0.12   

298-04-4 Disulfoton PEST 420000 2008 (excluded, 
no analytical 
available) 

72-20-8 Endrin PEST 48   

58-89-9 Gamma-BHC (Lindane) PEST 4.8   

5103-74-2 gamma-Chlordane PEST 232 2008 

76-44-8 Heptachlor PEST 2.4   

1024-57-3 Heptachlor epoxide PEST 4370 2010 

72-43-5 Methoxychlor PEST 157000000 2008 

56-38-2 Parathion PEST 425000000 2008 (excluded, 
no analytical 
available) 

298-02-2 Phorate PEST 773000000 2008 (excluded, 
no analytical 
available) 

8001-35-2 Toxaphene PEST 72   

120-82-1 1,2,4-Trichlorobenzene SVOA 1680   

95-50-1 1,2-Dichlorobenzene SVOA 14400   

122-66-7 1,2-Diphenylhydrazine SVOA 2.4   

541-73-1 1,3-Dichlorobenzene SVOA 45360   

106-46-7 1,4-Dichlorobenzene SVOA 96   

100-25-4 1,4-Dinitrobenzene SVOA 240   

123-91-1 1,4-Dioxane SVOA 192   

58-90-2 2,3,4,6-Tetrachlorophenol SVOA 1660 2008 

95-95-4 2,4,5-Trichlorophenol SVOA 96000   

88-06-2 2,4,6-Trichlorophenol SVOA 192   

120-83-2 2,4-Dichlorophenol SVOA 2400   

105-67-9 2,4-Dimethylphenol SVOA 16800   

51-28-5 2,4-Dinitrophenol SVOA 1680   
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Table 1.  ERDF Delisting Levels and Comparison to Analytical Results.  (8 Pages) 

CAS # Constituent Class Delist 
Level Date/Comment 

121-14-2 2,4-Dinitrotoluene SVOA 342 2012 (excluded 
due to low 
potential 
concentration) 

95-70-5 2,5-Diamintoluene SVOA 230400 Degrades 

606-20-2 2,6-Dinitrotoluene SVOA 0.0451 2006, 2008 

91-58-7 2-Chloronaphthalene SVOA 72000   

95-57-8 2-Chlorophenol SVOA 4800   

95-48-7 2-Methylphenol (cresol, o-) SVOA 48000 2006 
(7880 excluded 
use total cresols), 
2008 

91-59-8 2-Naphthylamine SVOA 2.4   

88-74-4 2-Nitroaniline SVOA 35300000 2006, 2008 

91-94-1 3,3'-Dichlorobenzidine SVOA 3.41 2006, 2008 

65794-96-9 3+4 Methylphenol (cresol, m+p) SVOA 4800   

108-39-4 3-Methylphenol (cresol, m-) SVOA 4800   

59-50-7 4-Chloro-3-methylphenol SVOA 30240   

106-47-8 4-Chloroaniline (p-Chloroaniline) SVOA 631 2008 

106-44-5 4-Methylphenol (cresol, p-) SVOA 48000   

57-97-6 7,12-Dimethylbenz[a]anthracene SVOA 0.00031 Initial no delist 
value, 2005  
(excluded due to 
low potential 
concentration) 

98-86-2 Acetophenone SVOA 96000   

62-53-3 Aniline SVOA 240   

100-52-7 Benzaldehyde SVOA 35.2 2002  (excluded 
due to low 
potential 
concentration) 

65-85-0 Benzoic acid SVOA 796000 2008 

100-51-6 Benzyl alcohol SVOA 240000   

108-60-1 Bis(2-chloro-1-methylethyl)ether 
(Bis(2-Chloroisopropyl) ether) 

SVOA 24   

111-91-1 Bis(2-Chloroethoxy)methane SVOA 432 Initial no delist 
value, 2006 no 
delist value, 2014 

111-44-4 Bis(2-chloroethyl) ether SVOA 1.92   

117-81-7 Bis(2-ethylhexyl) phthalate SVOA 144   
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Table 1.  ERDF Delisting Levels and Comparison to Analytical Results.  (8 Pages) 

CAS # Constituent Class Delist 
Level Date/Comment 

85-68-7 Butylbenzylphthalate SVOA 168000   

84-66-2 Diethyl phthalate SVOA 720000   

60-51-5 Dimethoate SVOA 31500 2010 

131-11-3 Dimethyl phthalate SVOA 9600000   

84-74-2 Di-n-butylphthalate SVOA 96000   

117-84-0 Di-n-octylphthalate SVOA 16800   

122-39-4 Diphenylamine SVOA 21600   

97-63-2 Ethyl methacrylate SVOA 29200 2012 (excluded 
due to low 
potential 
concentration) 

62-50-0 Ethyl methanesulfonate SVOA 0.0072   

87-68-3 Hexachlorobutadiene SVOA 24   

77-47-4 Hexachlorocyclopentadiene SVOA 36000 2006, 2008 

67-72-1 Hexachloroethane SVOA 144   

70-30-4 Hexachlorophene SVOA 240   

78-59-1 Isophorone SVOA 2160   

99-65-0 m-Dinitrobenzene SVOA 96   

80-62-6 Methyl methacrylate (Methyl ester 
methacrylic acid) 

SVOA 167000 2008 

98-95-3 Nitrobenzene SVOA 480   

62-75-9 N-Nitrosodimethylamine SVOA 0.048   

621-64-7 N-Nitroso-di-n-dipropylamine SVOA 0.24   

86-30-6 N-Nitrosodiphenylamine SVOA 480   

126-68-1 O,O,O-Triethyl phosphorothioate SVOA 81300 Initial no delist 
value,  2008 

608-93-5 Pentachlorobenzene SVOA 3400 2004 

108-95-2 Phenol SVOA 480000   

106-50-3 p-Phenylenediamine SVOA 168000   

110-86-1 Pyridine SVOA 960   

630-20-6 1,1,1,2-Tetrachloroethane VOA 8.41 2012 (excluded 
due to low 
potential 
concentration) 

71-55-6 1,1,1-Trichloroethane VOA 4800   

79-34-5 1,1,2,2-Tetrachloroethane VOA 9.6   

76-13-1 1,1,2-Trichloro-1,2,2-
trifluoroethane (Freon 113) 

VOA 24000000   
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Table 1.  ERDF Delisting Levels and Comparison to Analytical Results.  (8 Pages) 

CAS # Constituent Class Delist 
Level Date/Comment 

79-00-5 1,1,2-Trichloroethane VOA 120   

75-34-3 1,1-Dichloroethane VOA 21.6   

75-35-4 1,1-Dichloroethene VOA 168   

106-93-4 1,2-Dibromoethane VOA 1.2   

107-06-2 1,2-Dichloroethane VOA 120   

78-87-5 1,2-Dichloropropane VOA 120   

71-36-3 1-Butanol (n-Butyl alcohol) VOA 96000   

78-93-3 2-Butanone (MEK) VOA 480000   

79-46-9 2-Nitropropane VOA 0.0247 2012 

108-10-1 4-Methyl-2-Pentanone (MIBK) VOA 48000   

79-20-9 Acetic acid, methyl ester VOA 349 2002  (excluded 
due to low 
potential 
concentration) 

67-64-1 Acetone VOA 96000   

75-05-8 Acetonitrile VOA 4800 2008 
(34100 original 
value retained) 

107-02-8 Acrolein VOA 16800   

107-13-1 Acrylonitrile VOA 4.8   

107-05-1 Allyl chloride (3-Chloropropene) VOA 96   

71-43-2 Benzene VOA 120   

75-27-4 Bromodichloromethane VOA 33.6   

75-25-2 Bromoform (Tribromomethane) VOA 2400   

74-83-9 Bromomethane VOA 1200   

75-15-0 Carbon disulfide VOA 96000   

56-23-5 Carbon tetrachloride VOA 120   

108-90-7 Chlorobenzene VOA 2400   

75-45-6 Chlorodifluoromethane VOA 42400 2010 

75-00-3 Chloroethane VOA 79600 Initial no delist 
value, 2005 
(134 excluded 
due to low 
potential 
concentration), 
2008 

67-66-3 Chloroform VOA 2400   

74-87-3 Chloromethane VOA 808.8   

126-99-8 Chloroprene VOA 0.0534 2014 

CP-60070 Rev. 0

19



 WCH-173 
 Rev. 2 

 
 

 
Environmental Restoration Disposal Facility Leachate Sampling and Analysis Plan 

November 2015 8 

Table 1.  ERDF Delisting Levels and Comparison to Analytical Results.  (8 Pages) 

CAS # Constituent Class Delist 
Level Date/Comment 

156-59-2 cis-1,2-Dichloroethylene VOA 9600   

10061-01-5 cis-1,3-Dichloropropene VOA 12   

124-48-1 Dibromochloromethane VOA 24   

74-95-3 Dibromomethane VOA 1460 2004 

75-71-8 Dichlorodifluoromethane VOA 168000   

60-29-7 Diethyl ether (ethyl ether) VOA 168000   

141-78-6 Ethyl acetate (acetic acid ethyl 
ester) 

VOA 720000 
  

100-41-4 Ethylbenzene VOA 1680000   

78-83-1 Isobutyl alcohol (2-Methylpropyl 
alcohol) 

VOA 240000   

98-82-8 Isopropylbenzene (1-
Methylethyl)benzene) 

VOA 24000   

126-98-7 Methacrylonitrile (2-Methyl-
2-propenenitrile) 

VOA 96   

67-56-1 Methanol VOA 480000   

75-09-2 Methylenechloride 
(Dichloromethane) 

VOA 120   

100-42-5 Styrene VOA 2400   

127-18-4 Tetrachloroethene 
(1,1,2,2-Tetrachloroethene) 

VOA 120   

108-88-3 Toluene VOA 24000   

156-60-5 trans-1,2-Dichloroethylene VOA 16800   

10061-02-6 trans-1,3-Dichloropropene VOA 12   

79-01-6 Trichloroethene 
(1,1,2-Trichloroethylene) 

VOA 192   

75-69-4 Trichloromonofluoromethane VOA 240000   

108-05-4 Vinyl acetate (acetic acid vinyl 
ester) 

VOA 960000   

75-01-4 Vinyl chloride (1-Chloroethene) VOA 48   

1330-20-7 Xylenes (total) VOA 240000   

106-89-8 Epichlorohydrin VOA 240 2014 
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November 2015 9 

Table 1.  ERDF Delisting Levels and Comparison to Analytical Results.  (8 Pages) 

CAS # Constituent Class Delist 
Level Date/Comment 

126-72-7 Tris(2,3-dibromopropyl) 
phosphate 

SVOA 0.97 2014 

NOTE:  All concentrations units are µg/L. 
CAS = Chemical Abstracts Service 
ERDF = Environmental Restoration Disposal Facility 
HERB = herbicide analysis 
PAH = polycyclic aromatic hydrocarbon 
PCB = polychlorinated biphenyl 
PEST = pesticide analysis 
SVOA = semivolatile organic analysis 
VOA = volatile organic analysis 

 
 

Table 2.  Contaminants of Concern Having No Established Delisting Levels.  (2 Pages) 

CAS# Constituent Class Delist Level Date/Comment 
1634-02-2 Tetrabutylthiuram disulfide 

(compound likely to 
dissociate to sulfide) 

Degrades 

  

Initial no delist value 
addressed via sulfide 

24959-67-9 Bromide GENCHEM   Initial no delist value 

16887-00-6 Chloride GENCHEM   Initial no delist value 

14797-65-0 Nitrite GENCHEM   Initial no delist value 

NH3-N Nitrogen in ammonia GENCHEM   Initial no delist value 

14265-44-2 Phosphate GENCHEM   Initial no delist value 

14808-79-8 Sulfate GENCHEM   Initial no delist value 

18496-25-8 Sulfide GENCHEM 

  

Potential screen for  
tetrabutylthiuram 
disulfide 

OIL/GREASE Oil and grease GENORG   Test Parameter 

TOC Total organic carbon GENORG   Test Parameter 

TPHNL Total phenolics GENORG 
  

2012 (due to profile 
review) 

TPHDIESEL TPH – Diesel Range GENORG   2006 no delist value 

TPH/OILH TPH – Diesel Range 
Extended 

GENORG 
  

2006 no delist value 

TPHGASOLINE TPH – Gasoline Range GENORG   2006 no delist value 

7429-90-5 Aluminum METALS   Initial no delist value 

7439-95-4 Magnesium METALS   Initial no delist value 

7440-21-3 Silicon METALS   Initial no delist value 

191-24-2 Benzo(ghi)perylene PAH   2006 no delist value 

85-01-8 Phenanthrene PAH   2006 no delist value 

591-08-2 1-Acetyl-2-thiourea SVOA   Initial no delist value 

CP-60070 Rev. 0
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Table 2.  Contaminants of Concern Having No Established Delisting Levels.  (2 Pages) 

CAS# Constituent Class Delist Level Date/Comment 
134-32-7 1-Naphthylamine (alpha-

Naphthylamine) 
SVOA 

  
Initial no delist value 

87-65-0 2,6-Dichlorophenol SVOA   2012 no delist value 

131-89-5 2-Cyclohexyl-
4,6-dinitrophenol 

SVOA 
  

Initial no delist value 

88-75-5 2-Nitrophenol SVOA   2006 no delist value 

99-09-2 3-Nitroaniline SVOA   2006 no delist value 

534-52-1 4,6-Dinitro-2-methylphenol SVOA   2004 no delist value 

101-55-3 4-Bromophenylphenyl ether SVOA 
  

Initial, 2006 & 2008 
no delist value 

7005-72-3 4-Chlorophenylphenyl ether SVOA 
  

2006 & 2008 no delist 
value 

100-02-7 4-Nitrophenol SVOA   Initial no delist value 

132-64-9 Dibenzofuran SVOA   2006 no delist value 

1888-71-7 Hexachloropropene SVOA   2004 no delist value 

59-89-2 N-Nitrosomorpholine SVOA 
  

Initial, 2012 no delist 
value 

87-86-5 Pentachlorophenol SVOA   2004 no delist value 

94-59-7 Safrol SVOA   2004 no delist value 

106-99-0 1,3 Butadiene VOA   Initial no delist value 

110-75-8 2-Chloroethyl vinyl ether VOA   Initial no delist value 

26545-73-3 Dichloropropanol VOA   Initial no delist value 

109-99-9 Tetrahydrofuran (THF-furan 
indicator) 

VOA 
  

Initial no delist value 

75-70-7 Trichloromethanethiol VOA   Initial no delist value 

22781-23-3 Bedndiocarb (no analytical 
methods available) 

PEST 
  

Initial no delist value 
no analysis available 

CAS = Chemical Abstracts Service 
PAH = polycyclic aromatic hydrocarbon 
PEST = pesticide analysis 
SVOA = semivolatile organic analysis 
TPH = total petroleum hydrocarbon 
VOA = volatile organic analysis 
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Table 3.  Analytical Methods, Delisting Levels, and Quantification Limits.  (12 Pages) 

ID CAS# Constituent Method Class Delist Level PQL Date/Comment 

10 ALKALINITY Alkalinity 2320a  GENCHEM  5000 2009 Match groundwater 
analysis 

11 24959-67-9 Bromide 9056b or 300.0c GENCHEM  250 Initial no delist value 

12 16887-00-6 Chloride 9056b or 300.0c GENCHEM  200 Initial no delist value 

13 16984-48-8 Fluoride 9056b or 300.0c GENCHEM 96000 500   

14 14797-55-8 Nitrate 9056b or 300.0c GENCHEM 1062433 250   

15 14797-65-0 Nitrite 9056b or 300.0c GENCHEM  250 Initial no delist value 

16 14265-44-2 Phosphate 9056b or 300.0c GENCHEM  500 Initial no delist value 

17 14808-79-8 Sulfate 9056b or 300.0c GENCHEM  500 Initial no delist value 

18 FORMATE Formate 300.0Mc GENCHEM 293000 0.1 2004 (analysis started 
2006) 

19 NH3-N Nitrogen in ammonia 350.1d or 350.3d GENCHEM  50 Initial no delist value 

20 NO2+NO3-N Nitrogen in nitrite and nitrate 353.1d or 353.2d GENCHEM  75 2009 Match groundwater 
analysis 

21 57-12-5 Cyanide 9010b or 9012b GENCHEM 4800 5   

22 18496-25-8 Sulfide 9030b or 9034b GENCHEM  500 Potential screen for  
tetrabutylthiuram disulfide 

23 TPHNL Total phenolics 420.4d GENORG  10 2012 (due to profile 
review) 

24 50-00-0 Formaldehyde 8315b GENORG 168000 25   

25 59473-04-0 Total organic halides 9020b GENORG  20 2009 Match groundwater 
analysis 

26 57-55-6 1,2-Propanediol (propylene 
glycol) 

8015Mb GENORG  20 
2008 

27 79-06-1 Acrylamide 8015Mb GENORG 0.211 5 2010 

28 107-21-1 Ethylene glycol 8015Mb GENORG  20000 2008 

29 TOC Total organic carbon 9060b or 
5310Ba 

GENORG  1000 
Test parameter 

30 OIL/GREASE Oil and grease 9070b or 
1664Ab 

GENORG  2000 
Test parameter 
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Table 3.  Analytical Methods, Delisting Levels, and Quantification Limits.  (12 Pages) 

ID CAS# Constituent Method Class Delist Level PQL Date/Comment 

 COD Chemical Oxygen Demand 410.4d GENORG  20000 Test parameter 

31 TPHDIESEL TPH – Diesel Range NWTPHDe GENORG  500 2006 no delist value 

32 TPH/OILH TPH – Diesel Range Extended NWTPHDe GENORG  500 2006 no delist value 

33 TPHGASOLINE TPH – Gasoline Range NWTPHGe GENORG  100 2006 no delist value 

36 94-75-7 2,4-Dichlorophenoxyacetic acid 8151b HERB 1680 20   

37 88-85-7 2-secButyl-4,6-dinitrophenol 
(DNBP) 

8151b HERB 33.6 0.6 2004 

42 87-86-5 Pentachlorophenol 8151b HERB 16.8 NA   

43 7439-97-6 Mercury 7470b METALS 48 0.5   

44 18540-29-9 Cr VI 7196b METALS 620 10 2004 (analysis started 
2006) 

45 7429-90-5 Aluminum 6010b or 6020b METALS  50 Initial no delist value 

46 7440-36-0 Antimony 6010b or 6020b METALS 144 6   

 7440-33-7 Tungsten 6020b METALS  5 Test parameter 

47 7440-38-2 Arsenic 6010b or 6020b METALS 1200 10   

48 7440-39-3 Barium 6010b or 6020b METALS 48000 5   

49 7440-41-7 Beryllium 6010b or 6020b METALS 96 2   

52 7440-43-9 Cadmium 6010b or 6020b METALS 120 2   

 7440-96-1 Uranium 6010b or 6020b METALS  1 Test parameter 

53 7440-70-2 Calcium 6010b or 6020b METALS  1000 Test parameter 

54 7440-47-3 Chromium 6010b or 6020b METALS 2400 2   

55 7440-48-4 Cobalt 6010b or 6020b METALS 50400 20   

56 7440-50-8 Copper 6010b or 6020b METALS 31200 10   

58 7439-92-1 Lead 6010b or 6020b METALS 360 5   

60 7439-95-4 Magnesium 6010b or 6020b METALS  750 Initial no delist value 

61 7439-96-5 Manganese 6010b or 6020b METALS 2400 5   

63 7440-02-0 Nickel 6010 b or 6020b METALS 2400 40   

65 7440-09-7 Potassium 6010b or 6020b METALS  4000 Test parameter 
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Table 3.  Analytical Methods, Delisting Levels, and Quantification Limits.  (12 Pages) 

ID CAS# Constituent Method Class Delist Level PQL Date/Comment 

66 7782-49-2 Selenium 6010b or 6020b METALS 1200 10   

67 7440-21-3 Silicon 6010b or 6020b METALS  20 Initial no delist value 

68 7440-22-4 Silver 6010b or 6020b METALS 4800 2   

69 7440-23-5 Sodium 6010b or 6020b METALS  500 Test parameter 

71 7440-28-0 Thallium 6010b or 6020b METALS 48 5   

72 7440-31-5 Tin 6010b or 6020b METALS 504000 100   

74 7440-62-2 Vanadium 6010b or 6020b METALS 7200 25   

75 7440-66-6 Zinc 6010b or 6020b METALS 240000 10   

76 83-32-9 Acenaphthene 8310b PAH 48000 20   

78 120-12-7 Anthracene 8310b PAH 240000 10   

79 56-55-3 Benzo(a)anthracene 8310b PAH 1.848 0.3   

80 50-32-8 Benzo(a)pyrene 8310b PAH 4.8 0.5   

81 205-99-2 Benzo(b)fluoranthene 8310b PAH 1.704 0.5   

82 191-24-2 Benzo(ghi)perylene 8310b PAH  1 2006 no delist value 

83 207-08-9 Benzo(k)fluoranthene 8310b PAH 604.8 0.5   

84 218-01-9 Chrysene 8310b PAH 64.8 5   

85 53-70-3 Dibenz[a,h]anthracene 8310b PAH 0.264 1   

86 206-44-0 Fluoranthene 8310b PAH 24000 5   

87 86-73-7 Fluorene 8310b PAH 24000 3   

88 193-39-5 Indeno(1,2,3-cd)pyrene 8310b PAH 5.04 1   

89 91-20-3 Naphthalene 8310b PAH 24000 20   

90 85-01-8 Phenanthrene 8310b PAH  10 2006 no delist value 

91 129-00-0 Pyrene 8310b PAH 24000 5   

92 12674-11-2 Aroclor-1016 8082b PCB 12 0.5   

93 11104-28-2 Aroclor-1221 8082b PCB 12 0.5   

94 11141-16-5 Aroclor-1232 8082b PCB 12 0.5   

95 53469-21-9 Aroclor-1242 8082b PCB 12 0.5   
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Table 3.  Analytical Methods, Delisting Levels, and Quantification Limits.  (12 Pages) 

ID CAS# Constituent Method Class Delist Level PQL Date/Comment 

96 12672-29-6 Aroclor-1248 8082b PCB 12 0.5   

97 11097-69-1 Aroclor-1254 8082b PCB 12 0.5   

98 11096-82-5 Aroclor-1260 8082b PCB 12 0.5   

99 309-00-2 Aldrin 8081b PEST 0.12 0.05   

100 319-84-6 Alpha-BHC 8081b PEST 0.24 0.05   

101 5103-71-9 alpha-Chlordane 8081b PEST 232 0.5 2008 

102 319-85-7 beta-1,2,3,4,5,6-
Hexachlorocyclohexane 

8081b PEST 1.2 0.05 
  

104 72-54-8 Dichlorodiphenyldichloroethane 8081b PEST 9.6 0.1   

105 72-55-9 Dichlorodiphenyldichloroethylene 8081b PEST 7.2 0.1   

106 50-29-3 Dichlorodiphenyltrichloroethane 8081b PEST 7.2 0.1   

107 60-57-1 Dieldrin 8081b PEST 0.12 0.1   

111 72-20-8 Endrin 8081b PEST 48 0.1   

114 58-89-9 Gamma-BHC (Lindane) 8081b PEST 4.8 0.05   

115 5103-74-2 gamma-Chlordane 8081b PEST 232 0.5 2008 

116 76-44-8 Heptachlor 8081b PEST 2.4 0.05   

117 1024-57-3 Heptachlor epoxide 8081b PEST 4370 0.05 2010 

118 72-43-5 Methoxychlor 8081b PEST 157000000 0.5 2008 

119 8001-35-2 Toxaphene 8081b PEST 72 5   

123 PH pH Measurement 9040b PHYSICAL  .1 pH unit Test parameter 

123 PH pH Measurement 9040b PHYSICAL  .1 pH unit Test parameter 

124 TDS Total dissolved solids 2540Ca PHYSICAL  10000 Test parameter 

125 TSS Total suspended solids 2540Da PHYSICAL  5000 Test parameter 

126 CONDUCT Specific Conductance 9050b or 120.1d PHYSICAL  0.5 Test parameter 

150 120-82-1 1,2,4-Trichlorobenzene 8270b SVOA 1680 10   

151 95-50-1 1,2-Dichlorobenzene 8270b SVOA 14400 10   

152 122-66-7 1,2-Diphenylhydrazine 8270b SVOA 2.4 10   

153 541-73-1 1,3-Dichlorobenzene 8270 b SVOA 45360 10   
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Table 3.  Analytical Methods, Delisting Levels, and Quantification Limits.  (12 Pages) 

ID CAS# Constituent Method Class Delist Level PQL Date/Comment 

154 106-46-7 1,4-Dichlorobenzene 8270 b SVOA 96 10   

155 100-25-4 1,4-Dinitrobenzene 8270b SVOA 240 10   

156 123-91-1 1,4-Dioxane 8270b SVOA 192 4   

158 591-08-2 1-Acetyl-2-thiourea 8270b SVOA  TIC Initial no delist value 

159 134-32-7 1-Naphthylamine (alpha-
Naphthylamine) 

8270b SVOA  25 
Initial no delist value 

160 58-90-2 2,3,4,6-Tetrachlorophenol 8270b SVOA 1660 20 2008 

161 95-95-4 2,4,5-Trichlorophenol 8270b SVOA 96000 10   

162 88-06-2 2,4,6-Trichlorophenol 8270b SVOA 192 10   

163 120-83-2 2,4-Dichlorophenol 8270b SVOA 2400 10   

164 105-67-9 2,4-Dimethylphenol 8270b SVOA 16800 10   

165 51-28-5 2,4-Dinitrophenol 8270b SVOA 1680 25   

167 95-70-5 2,5-Diamintoluene 8270b SVOA 230400 ND Degrades 

168 87-65-0 2,6-Dichlorophenol 8270b SVOA  25 2012 no delist value 

169 606-20-2 2,6-Dinitrotoluene 8270b SVOA 0.0451 10 2006, 2008 

171 91-58-7 2-Chloronaphthalene 8270b SVOA 72000 10   

172 95-57-8 2-Chlorophenol 8270b SVOA 4800 10   

173 131-89-5 2-Cyclohexyl-4,6-dinitrophenol 8270b SVOA  TIC Initial no delist value 

175 95-48-7 2-Methylphenol (cresol, o-) 8270b SVOA 48000 10 2006 (7880 excluded use 
total cresols), 2008 

176 91-59-8 2-Naphthylamine 8270b SVOA 2.4 25   

177 88-74-4 2-Nitroaniline 8270b SVOA 35300000 10 2006, 2008 

178 88-75-5 2-Nitrophenol 8270b SVOA  20 2006 no delist value 

180 91-94-1 3,3'-Dichlorobenzidine 8270b SVOA 3.41 10 2006, 2008 

182 65794-96-9 3+4 Methylphenol (cresol, m+p) 8270b SVOA 4800 10   

184 108-39-4 3-Methylphenol (cresol, m-) 8270b SVOA 4800 20   

185 99-09-2 3-Nitroaniline 8270b SVOA  10 2006 no delist value 

186 534-52-1 4,6-Dinitro-2-methylphenol 8270b SVOA  10 2004 no delist value 
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Table 3.  Analytical Methods, Delisting Levels, and Quantification Limits.  (12 Pages) 

ID CAS# Constituent Method Class Delist Level PQL Date/Comment 

188 101-55-3 4-Bromophenylphenyl ether 8270b SVOA  10 Initial, 2006, 2008 no 
delist value 

189 59-50-7 4-Chloro-3-methylphenol 8270b SVOA 30240 10   

190 106-47-8 4-Chloroaniline (p-Chloroaniline) 8270b SVOA 631 10 2008 

191 7005-72-3 4-Chlorophenylphenyl ether 8270b SVOA  10 2006, 2008 no delist value 

192 106-44-5 4-Methylphenol (cresol, p-) 8270b SVOA 48000 10   

194 100-02-7 4-Nitrophenol 8270b SVOA  20 Initial no delist value 

198 83-32-9 Acenaphthene 8270b SVOA 48000 10   

200 98-86-2 Acetophenone 8270b SVOA 96000 10   

202 62-53-3 Aniline 8270b SVOA 240 10   

203 120-12-7 Anthracene 8270b SVOA 240000 10   

206 56-55-3 Benzo(a)anthracene 8270b SVOA 1.848 10   

207 50-32-8 Benzo(a)pyrene 8270b SVOA 4.8 10   

208 205-99-2 Benzo(b)fluoranthene 8270b SVOA 1.704 10   

209 191-24-2 Benzo(ghi)perylene 8270b SVOA  10 2006 no delist value 

210 207-08-9 Benzo(k)fluoranthene 8270b SVOA 604.8 10   

211 65-85-0 Benzoic acid 8270b SVOA 796000 500 2008 

212 100-51-6 Benzyl alcohol 8270b SVOA 240000 10   

213 108-60-1 Bis(2-chloro-1-methylethyl)ether 
(Bis(2-Chloroisopropyl) ether) 

8270b SVOA 24 10   

214 111-91-1 Bis(2-Chloroethoxy)methane 8270b SVOA 432 10 Initial no delist value, 
2006 no delist value, 2014 

215 111-44-4 Bis(2-chloroethyl) ether 8270b SVOA 1.92 10   

216 117-81-7 Bis(2-ethylhexyl) phthalate 8270b SVOA 144 10   

217 85-68-7 Butylbenzylphthalate 8270b SVOA 168000 10   

219 218-01-9 Chrysene 8270b SVOA 64.8 10   

221 53-70-3 Dibenz[a,h]anthracene 8270b SVOA 0.264 10   

222 132-64-9 Dibenzofuran 8270b SVOA  10 2006 no delist value 
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Table 3.  Analytical Methods, Delisting Levels, and Quantification Limits.  (12 Pages) 

ID CAS# Constituent Method Class Delist Level PQL Date/Comment 

223 84-66-2 Diethyl phthalate 8270b SVOA 720000 10   

224 60-51-5 Dimethoate 8270b SVOA 31500 20 2010 

225 131-11-3 Dimethyl phthalate 8270b SVOA 9600000 10   

226 84-74-2 Di-n-butylphthalate 8270b SVOA 96000 10   

227 117-84-0 Di-n-octylphthalate 8270b SVOA 16800 10   

228 122-39-4 Diphenylamine 8270b SVOA 21600 TIC   

230 62-50-0 Ethyl methanesulfonate 8270b SVOA 0.0072 10   

231 206-44-0 Fluoranthene 8270b SVOA 24000 10   

232 86-73-7 Fluorene 8270b SVOA 24000 10   

234 87-68-3 Hexachlorobutadiene 8270b SVOA 24 10   

235 77-47-4 Hexachlorocyclopentadiene 8270b SVOA 36000 10 2006, 2008 

236 67-72-1 Hexachloroethane 8270b SVOA 144 10   

237 70-30-4 Hexachlorophene 8270b SVOA 240 500   

238 1888-71-7 Hexachloropropene 8270b SVOA  25 2004 no delist value 

239 193-39-5 Indeno(1,2,3-cd)pyrene 8270b SVOA 5.04 10   

240 78-59-1 Isophorone 8270b SVOA 2160 10   

242 99-65-0 m-Dinitrobenzene 8270b SVOA 96 15   

244 80-62-6 Methyl methacrylate (Methyl 
ester methacrylic acid) 

8270b SVOA 167000 10 2008 

246 91-20-3 Naphthalene 8270b SVOA 24000 10   

247 98-95-3 Nitrobenzene 8270b SVOA 480 10   

250 62-75-9 N-Nitrosodimethylamine 8270b SVOA 0.048 10   

252 621-64-7 N-Nitroso-di-n-dipropylamine 8270b SVOA 0.24 10   

253 86-30-6 N-Nitrosodiphenylamine 8270b SVOA 480 10   

255 59-89-2 N-Nitrosomorpholine 8270b SVOA  10 Initial, 2012 no delist 
value 

257 126-68-1 O,O,O-Triethyl phosphorothioate 8270b SVOA 81300 50 Initial no delist value,  
2008 
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Table 3.  Analytical Methods, Delisting Levels, and Quantification Limits.  (12 Pages) 

ID CAS# Constituent Method Class Delist Level PQL Date/Comment 

260 608-93-5 Pentachlorobenzene 8270b SVOA 3400 10 2004 

263 87-86-5 Pentachlorophenol 8270b SVOA 16.8 10   

264 62-44-2 Phenacetin 8270b SVOA  20 2004 no delist value 

265 85-01-8 Phenanthrene 8270b SVOA  10 2006 no delist value 

266 108-95-2 Phenol 8270b SVOA 480000 10   

267 106-50-3 p-Phenylenediamine 8270b SVOA 168000 400   

269 129-00-0 Pyrene 8270b SVOA 24000 10   

270 110-86-1 Pyridine 8270b SVOA 960 20   

271 94-59-7 Safrol 8270b SVOA  20 2004 no delist value 

273 95-70-5 2,5-Diamintoluene NA SVOA 230400 ND Degrades 

274 126-72-7 Tris(2,3-dibromopropyl) 
phosphate 

8270b SVOA 0.97 TIC 2014 

276 71-55-6 1,1,1-Trichloroethane 8260b VOA 4800 5   

277 79-34-5 1,1,2,2-Tetrachloroethane 8260b VOA 9.6 5   

278 76-13-1 1,1,2-Trichloro-1,2,2-
trifluoroethane (Freon 113) 

8260b VOA 24000000 10   

279 79-00-5 1,1,2-Trichloroethane 8260b VOA 120 5   

280 75-34-3 1,1-Dichloroethane 8260b VOA 21.6 10   

281 75-35-4 1,1-Dichloroethene 8260b VOA 168 10   

284 106-93-4 1,2-Dibromoethane 8260b VOA 1.2 5   

285 107-06-2 1,2-Dichloroethane 8260b VOA 120 5   

286 78-87-5 1,2-Dichloropropane 8260b VOA 120 5   

288 106-99-0 1,3 Butadiene 8260b VOA  TIC Initial no delist value 

289 71-36-3 1-Butanol (n-Butyl alcohol) 8260b VOA 96000 100   

290 78-93-3 2-Butanone (MEK) 8260b VOA 480000 10   

291 110-75-8 2-Chloroethyl vinyl ether 8260b VOA  20 Initial no delist value 

293 79-46-9 2-Nitropropane 8260b VOA 0.0247 5 2012 

294 108-10-1 4-Methyl-2-Pentanone (MIBK) 8260b VOA 48000 10   
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Table 3.  Analytical Methods, Delisting Levels, and Quantification Limits.  (12 Pages) 

ID CAS# Constituent Method Class Delist Level PQL Date/Comment 

296 67-64-1 Acetone 8260b VOA 96000 20   

297 75-05-8 Acetonitrile 8260b VOA 4800 100 2008 (34100 original 
value retained) 

298 107-02-8 Acrolein 8260b VOA 16800 100   

299 107-13-1 Acrylonitrile 8260b VOA 4.8 100   

300 107-18-6 Allyl alcohol (2-Propen-1-ol) 8260b VOA  TIC Initial not in table 

301 107-05-1 Allyl chloride (3-Chloropropene) 8260b VOA 96 10   

302 71-43-2 Benzene 8260b VOA 120 5   

303 75-27-4 Bromodichloromethane 8260b VOA 33.6 5   

304 75-25-2 Bromoform (Tribromomethane) 8260b VOA 2400 5   

305 74-83-9 Bromomethane 8260b VOA 1200 10   

306 75-15-0 Carbon disulfide 8260b VOA 96000 5   

307 56-23-5 Carbon tetrachloride 8260b VOA 120 3.4   

308 108-90-7 Chlorobenzene 8260b VOA 2400 5   

309 75-45-6 Chlorodifluoromethane 8260b VOA 42400 TIC 2010 

310 75-00-3 Chloroethane 8260b VOA 79600 10 Initial no delist value, 
2005 (134 excluded due 
to low potential 
concentration), 2008 

311 67-66-3 Chloroform 8260b VOA 2400 5   

312 74-87-3 Chloromethane 8260b VOA 808.8 10   

313 126-99-8 Chloroprene 8260b VOA 0.0534 10 2014 

314 156-59-2 cis-1,2-Dichloroethylene 8260b VOA 9600 5   

315 10061-01-5 cis-1,3-Dichloropropene 8260b VOA 12 5   

316 4170-30-3 Crotonaldehyde 
(2-Butenaldehyde) 

8260b VOA  TIC Initial not in table 

317 124-48-1 Dibromochloromethane 8260b VOA 24 5   

318 74-95-3 Dibromomethane 8260b VOA 1460 10 2004 

319 75-71-8 Dichlorodifluoromethane 8260b VOA 168000 10   
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Table 3.  Analytical Methods, Delisting Levels, and Quantification Limits.  (12 Pages) 

ID CAS# Constituent Method Class Delist Level PQL Date/Comment 

320 26545-73-3 Dichloropropanol 8260b VOA  TIC Initial no delist value 

321 60-29-7 Diethyl ether (Ethyl ether) 8260b VOA 168000 5   

322 141-78-6 Ethyl acetate (Acetic acid ethyl 
ester) 

8260b VOA 720000 10   

324 100-41-4 Ethylbenzene 8260b VOA 1680000 5   

327 78-83-1 Isobutyl alcohol (2-Methylpropyl 
alcohol) 

8260b VOA 240000 500   

328 98-82-8 Isopropylbenzene 
(1-Methylethyl)benzene) 

8260b VOA 24000 5   

329 126-98-7 Methacrylonitrile (2-Methyl-2-
propenenitrile) 

8260b VOA 96 10   

330 67-56-1 Methanol 8260b VOA 480000 5   

331 75-09-2 Methylenechloride 
(Dichloromethane) 

8260b VOA 120 5   

332 100-42-5 Styrene 8260b VOA 2400 5   

333 127-18-4 Tetrachloroethene 
(1,1,2,2-Tetrachloroethene) 

8260b VOA 120 5   

334 109-99-9 Tetrahydrofuran (THF-furan 
indicator) 

8260b VOA  50 Initial no delist value 

335 108-88-3 Toluene 8260b VOA 24000 5   

336 156-60-5 trans-1,2-Dichloroethylene 8260b VOA 16800 5   

337 10061-02-6 trans-1,3-Dichloropropene 8260b VOA 12 5   

339 79-01-6 Trichloroethene 
(1,1,2-Trichloroethylene) 

8260b VOA 192 1   

340 75-70-7 Trichloromethanethiol 8260b VOA  TIC Initial no delist value 

341 75-69-4 Trichloromonofluoromethane 8260b VOA 240000 10   

342 108-05-4 Vinyl acetate (Acetic acid vinyl 
ester) 

8260b VOA 960000 50   

343 75-01-4 Vinyl chloride (1-Chloroethene) 8260b VOA 48 10   

344 1330-20-7 Xylenes (total) 8260b VOA 240000 10   
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Table 3.  Analytical Methods, Delisting Levels, and Quantification Limits.  (12 Pages) 

ID CAS# Constituent Method Class Delist Level PQL Date/Comment 

345 106-89-8 Epichlorohydrin   VOA 240 TIC 2014 

346 22781-23-3 Bendiocarb (no analytical 
methods available) 

  Z    Initial no delist value 

347 12587-46-1 Gross alpha GA/GBf RAD   3   

348 12587-47-2 Gross beta GA/GBf RAD   4   

349 14762-75-5 Carbon-14 C-14f RAD   200   

350 14596-10-2 Americium-241 GEAf RAD   50   

351 10045-97-3 Cesium-137 GEAf RAD   15   

352 10198-40-0 Cobalt-60 GEAf RAD   25   

353 14683-23-9 Europium-152 GEAf RAD   50   

354 15585-10-1 Europium-154 GEAf RAD   50   

355 14391-16-3 Europium-155 GEAf RAD   50   

356 15046-84-1 Iodine-129 I-129f RAD   1   

357 13981-16-3 Plutonium-238 Pu-isotopicf RAD   1 2009 

358 PU-239/240 Plutonium-239/240 Pu-isotopicf RAD   1 2009 

359 ALPHA-RA Total alpha energy emitted from 
radium 

ALPHA-RAf RAD   3   

 SR-RAD Total radioactive strontium SR-RAD RAD  5  

360 14133-76-7 Technetium-99 Tc-99f RAD   15   

361 14274-82-9 Thorium-228 Th-Isotopicf RAD   1 2009 

362 14269-63-7 Thorium-230 Th-Isotopicf RAD   1 2009 

363 TH-232 Thorium-232 Th-Isotopicf RAD   1 2009 

364 10028-17-8 Tritium TRITIUMf RAD   400 2009 

365 U-233/234 Uranium-233/234 U-Isotopicf RAD   1 2009 

366 15117-96-1 Uranium-235 U-Isotopicf RAD   1 2009 

367 U-238 Uranium-238 U-Isotopicf RAD   1 2009 

CP-60070 Rev. 0

33



 

 

 
W

C
H

-17
3

 
 

R
ev. 2

 

   E
n

v
iro

n
m

e
n

ta
l R

e
s
to

ra
tio

n
 D

is
p

o
s
a
l F

a
c
ility

 L
e

a
c
h
a

te
 S

a
m

p
lin

g
 a

n
d

 A
n

a
ly

s
is

 P
la

n
 

N
ove

m
b

e
r 20

1
5 

22
 

 

Table 3.  Analytical Methods, Delisting Levels, and Quantification Limits.  (12 Pages) 

ID CAS# Constituent Method Class Delist Level PQL Date/Comment 

368 7440-61-1 Uranium U-KPAf RAD   1   
a  Standard Methods for the Examination of Water and Wastewater (APHA/AWWA/WEF 2012). 
b  EPA/SW-846, as revised.  
c  EPA Method 300.0 (Method 300.0 Determination of Inorganic Anions by Ion Chromatography [EPA 1993]).  Analysis for formate requires modification of 

published method. 
d  

Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020, March 1979 and revised March 1983 (EPA 1995). 
e  Analytical Methods for Petroleum Hydrocarbon, ECY 97-602 (Ecology 1997). 
 f  Radioanalytical methods are laboratory developed. 
NOTE:  Where two methods are shown, method is specific with laboratory. 
NOTE:  Selected constituents have been highlighted to identify where analytical PQLs exceed one-tenth of the delisting levels (gray shaded) and where 
analytical PQLs exceed the delisting levels (gray shaded-italicized). 
NOTE:  All non-RAD Class and uranium concentrations units are µg/L.  Other RAD Class concentration units are pCi/L. 
CAS = Chemical Abstracts Service 
COC = contaminant of concern 
GA = gross alpha 
GB = gross beta 
HERB = herbicide analysis 
KPA = kinetic phosphorescence analysis 
NA = not analysis 
ND = not detected 
NWTPHD = Northwest Total Petroleum Hydrocarbon – Diesel 
NWTPHG = Northwest Total Petroleum Hydrocarbon - Gasoline 
PAH = polycyclic aromatic hydrocarbon 
PCB = polychlorinated biphenyl 
PEST = pesticide analysis 
pH = hydrogen ion concentration 
PQL = practical quantitation limit 
RAD = radionuclide  
SVOA = semivolatile organic analysis 
TDS = total dissolved solids 
TIC = tentatively identified compound 
TSS = total suspended solids 
TPH = total petroleum hydrocarbon 
VOA = volatile organic analysis 
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The baseline characterization sampling program provided thorough quarterly analyses of the 
leachate over a period extending from April 1999 until December 2000.  The results of these 
analyses were compared to the delisting levels provided in Table 1, and the U.S. Department of 
Energy (DOE) and U.S. Environmental Protection Agency (EPA) determined that delisting was 
appropriate.  When leachate achieves compliance with delisting levels, it is managed as 
nonhazardous waste.   
 
Those COCs whose analytical results from baseline sampling indicate that their concentrations 
are below 10% of the delisting level have been moved into a confirmatory sampling and analysis  
regimen occurring every 2 years.  Contaminants of concern that are not above 10% of the 
delisting level are considered to be below regulatory concern.  Contaminants of concern 
detected at concentrations greater than 10% of the delisting level shall be monitored on a 
routine basis occurring every 6 months.  The DOE may elect to include additional constituents in 
the routine sampling list after evaluation of analytical results. 

Routine sampling and analyses will take place every 6 months.  Routine analyses will address 
the following combination of constituents: 
 
 All detected COCs identified in the characterization samples at levels greater than 10% of 

their delisting level 
 
 All constituents required by the ETF waste acceptance criteria (CH2MHILL 2015) or other 

approved facility 
 
 All constituents required by the routine groundwater monitoring program (WCH 2008), with 

the exception of turbidity measurement.  
 
The above constituents are summarized in Section 1.2.1.  Every 2 years confirmatory samples 
will be taken and analyzed for the full suite of constituents identified in Table 3.    
 
The U.S. Department of Energy Environmental Restoration Disposal Facility, Hanford Site – 
200 Area, Benton County, Washington, Amended Record of Decision, Decision Summary and 
Responsiveness Summary (ROD amendment) (EPA 1999) requires that the EPA waste 
delisting docket be periodically evaluated to determine if values have been established for 
COCs historically or potentially used at the Hanford Site but not listed in previous versions of the 
docket.  The ROD amendment also requires that waste profiles be evaluated every 2 years for 
the presence of constituents that are not on record as previously contained in ERDF, with any 
such constituents compared with the EPA docket list.  Since the time of the ROD amendment, 
EPA has begun using a software program known as the "Delisting Risk Assessment Software" 
(DRAS) for establishing delisting limits in lieu of revising the delisting docket.  Consistent with 
the intent of the ROD amendment, the evaluations previously conducted using the updated 
docket lists are now performed using the most recent version of the DRAS program.  For COCs 
historically used at the Hanford Site but not listed in the docket at the time of the ROD 
amendment (Table 2), an evaluation against DRAS will occur annually; any newly established 
delisting values will be factored into the confirmatory sampling program and, if necessary, into 
the routine sampling program.  For compounds not previously disposed of in ERDF, an 
evaluation of DRAS for these new compounds will occur every 2 years.  Results of these 
evaluations will be documented as appropriate in the calendar year groundwater and leachate 
monitoring report, with a copy of this report provided to EPA. 
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1.2.1 Routine Test Parameters 
 
The following list of constituents will be included in the current routine sampling and analysis 
regimen, occurring quarterly with frequency to be evaluated after 1 year by the treatment facility 
and ERDF Operations: 
 

 Arsenic 
 Barium 
 Beryllium  
 Calcium 
 Chromium 
 Lead 
 Potassium 
 Selenium 
 Silicon/silica 
 Sodium 
 Thallium 
 Tin 
 Tungsten* 
 Vanadium 
 Zinc 
 Ammonia* 
 Chloride 
 Fluoride 
 Bromide 
 Nitrite/nitrate 
 Sulfate 

 Phosphate 
 Chemical Oxygen Demand* 
 Carbon tetrachloride 
 Trichloroethylene 
 Total dissolved solids 
 Total suspended solids 
 Total organic halides 
 Gamma scan 
 Carbon-14 
 Iodine-129 
 Technetium-99 
 Total Radioactive Strontium* 
 Radium 
 Total uranium 
 Tritium 
 Gross alpha 
 Gross beta 
 pH  
 Alkalinity 
 Specific conductance 
 Hexavalent chromium*. 

 
The above list will be modified, as needed, to meet the requirement for inclusion of COCs found 
to occur in the leachate at greater than 10% of their respective delisting levels or as required by 
the treatment facility (additions from Rev. 1 are flagged with an * above). Permanent additions 
will be included in Tables 2, 3, and 4 as appropriate when the document is revised. 
 
1.2.2 Sampling Strategy 
 
The leachate that is stored in the disposal cell sumps and storage unit(s) is considered to be 
representative of liquids that have been generated from the ERDF over a period of time.  
Leachate is currently being stored for transfer to the ETF or other approved facility.  
Representative samples are taken to support routine and confirmatory sampling programs. 
The samples are to be taken from varying levels within a leachate storage tank.  
 
The ERDF may accept waste from many different areas within the Hanford Site but generally 
only receives waste from a small subset of these areas during any given time period.  
The waste physical form or matrix, as well as the COCs associated with it, may influence 
leachate concentration.  Therefore, at least every 2 years the waste matrix shall be evaluated by 
the Environmental Project Lead (EPL) or designee for variability.  If waste matrices not 
previously received begin entering the facility, the monitoring program will be evaluated to 
consider the regulated contaminants of potential concern that are defined in the waste profile 
but that are not currently being monitored during routine testing.  This evaluation will include risk 
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drivers, as identified on the EPA DRAS, that are being placed in ERDF in significantly greater 
volumes than previously disposed.   
 
Over time, compounds may be placed in ERDF that have not been evaluated through previous 
analysis of the leachate.  Every 2 years, profiles of waste streams not previously placed in 
ERDF will be evaluated by the EPL or designee for the presence of compounds that are not on 
record as being contained in ERDF wastes.  These compounds will be evaluated against the 
baseline list of COCs and it will be determined whether they are regulated, are in sufficient 
quantity to warrant investigation, can be analyzed for, and are identified as risk drivers on the 
EPA DRAS.  Constituents that remain after this screen (the same process that was used to 
develop the baseline COC list) will be included as COCs in the routine (6 month) sampling 
program.  If, after 1 year, these COCs are not detected above 10% of their delisting levels, they 
will be eliminated from the routine monitoring list and will be placed in the confirmatory sampling 
program. 
 
 
1.3 PROJECT ORGANIZATION AND RESPONSIBILITY 
 
This section provides the organizational roles and responsibilities for sample collection, 
laboratory analysis, data management, and data assessment for ERDF leachate 
characterization and monitoring activities. 
 
1.3.1 Project Responsibility 
 
Waste Operations Group:  Washington Closure Hanford (WCH) Waste Operations (WO) will 
coordinate efforts of operations, as needed, to complete required tasks.  The Waste Operations 
group, in concert with the WO EPL, will also determine the timing and volume of leachate 
transfers. 
 
Waste Operations Project Engineer:  The WO Project Engineer will assess incoming waste 
profiles to evaluate the need for additional sample analysis and make recommendations 
accordingly to the WO EPL.   
 
Waste Operations Environmental Project Lead:  The WO EPL will periodically review waste 
matrices, waste stream profiles, and delisting values using the DRAS program and determine 
required additions or changes to sampling and analysis activities.  The WO EPL will be assisted 
in this effort by the WCH Environmental Compliance/Service group.  The WO EPL will identify 
needed changes/additions to sampling and analysis documents (sample authorization forms 
[SAFs]), and review/approve changes to SAFs.  The WO EPL or designee (i.e., WCH Project 
Analytical Lead [PAL]) will oversee and direct leachate sampling performed by the WCH 
Sampling and Characterization group and the ERDF waste operations subcontractor.  
The WO EPL will also interface with the regulators to ensure that the characterization objectives 
for the leachate are consistent with regulatory requirements and will discuss the scope of 
routine laboratory analyses and recommendations for addition or deletion of selected 
constituents in the routine analyses regimen, if appropriate.  

CP-60070 Rev. 0

37



 WCH-173 
 Rev. 2 

 

 

 
Environmental Restoration Disposal Facility Leachate Sampling and Analysis Plan 

November 2015 26 

1.3.2 Support Responsibilities 
 
The following organizations will be responsible for performing services to the ERDF project in 
accordance with the requirements in this SAP. 
 
WCH Sampling and Characterization:  The Environmental Characterization group will 
coordinate sample collection activities and provide personnel who are trained and qualified to 
perform sample collection.  This group, with field support from the ERDF waste disposal 
subcontractor, will also collect, package, and ship leachate samples to the laboratory, as 
applicable.  
 
WCH Lab Services:  The Lab Services group will coordinate laboratory analysis, data reporting, 
and data validation for leachate characterization.  Additional responsibilities include handling 
and storage of deliverables generated throughout the process.  The Lab Services group will also 
provide access to information stored in the WCH database. 
 
WCH Chemist:  The assigned chemist will ensure that validation is performed by qualified 
validators who may be WCH employees or qualified subcontractors.  The chemist will assess 
the analytical data after validation and compare it to warning levels (10% of the delisting levels) 
and delisting levels.  The chemist will also assess the data for trends and provide written input 
to the WO EPL.  The chemist will coordinate with the WO EPL to ensure that analytes are 
added to and removed from the sampling program, as appropriate. 
 
WCH Project Analytical Lead: The WCH PAL will oversee and direct leachate sampling 
performed by the WCH Sampling and Characterization group and the ERDF waste operations 
subcontractor. 
 
WCH Performance and Quality Assurance:  The WCH Performance and Quality Assurance 
group will provide quality assurance (QA) assessments and surveillances upon the request of 
ERDF management. 
 

 

1.4 SAMPLE COLLECTION 
 
This section provides the requirements for collecting, packaging, and shipping leachate samples.  
Sample collection will be performed in accordance with this SAP, applicable procedures, and 
work control documents.   
 
1.4.1 Sample Collection Techniques 
 
Representative samples will be collected and composited from a leachate storage tank. Since 
the leachate storage tanks are constantly in equilibrium through design, samples collected from 
varying levels within one leachate storage unit is considered representative for both leachate 
storage unit(s).  Samples will be collected through use of portable or dedicated pumps, as 
required.  Care will be taken to ensure no contaminants are introduced by the sampling 
equipment being used.  The WCH PAL will oversee and direct the sample collection and 
associated sampling tasks performed by the ERDF waste disposal subcontractor or others, as 
determined by the WO EPL. 
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1.4.2 Sample Volume, Preservation, and Holding Times 
 
The volume of samples collected depends upon the type and number of analyses needed, as 
reflected in the parameters to be measured and the requirements of the analytical laboratory 
being used.  Sample volume must be sufficient for all analyses, including laboratory QA/quality 
control (QC).  Several constituents can be analyzed by one of two alternate methods; therefore, 
the total volume may depend on the selected method.  The sample volume required for 
analyses will be specified on the SAF; SAF procedures are found in ENV-1, Environmental 
Monitoring & Management, ENV-1-2.10, “Sample Event Coordination.” 
 
Sample preservation ensures the sample remains representative of the leachate from the time 
of collection until the time of analysis.  Sample preservation techniques consist of refrigeration 
and pH adjustment.  Samples are aliquoted into pre-preserved bottles for specific analyses in 
accordance with the SAF and consistent with Table 4.  Refrigeration continues using wet ice 
during sample shipment and until the sample is received in the laboratory for analysis.    
 
In addition to preservation techniques, holding times between sample collection and analysis 
must be met for the sample data to be considered valid.  Holding times will begin as defined in 
Hanford Analytical Services Quality Assurance Requirements Documents, Volume 2, Sampling 
Technical Requirements Section 4.6 (DOE-RL 1998a).  Sample analyte-specific holding times 
are specified in the SAF and are also shown in Table 4. 
 
1.4.3 Sample Documentation 
 
All information pertinent to field sampling and analysis will be recorded in bound logbooks in 
accordance with ENV-1-2.5, “Field Logbooks.”  Entries made in the logbook will be dated and 
signed by the individual who makes the entry.  
 
1.4.4 Sample Identification and Labeling 
 
The sample tracking database will be used to track sample and laboratory results.  Sample 
numbers will be issued to the sampling organization in accordance with ENV-1-2.10. 
 
Each sample will be identified and labeled with a unique sample number.  The sample location, 
date, and time of collection along with the corresponding number will be recorded on the chain-
of-custody form and in the field sampling logbook by or at the direction of the WCH PAL. 
 
Each sample container will be labeled by or at the direction of the WCH PAL with the following 
information using a waterproof marker on firmly affixed, water-resistant labels: 
 
 Sample number 
 Sample collection date/time 
 Name/initials of sampler 
 Analysis required 
 Preservation method, if applicable. 
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Table 4.  Sampling and Holding Time Requirements for the Analytical Methods.  (4 Pages) 

Analytical 
Method Title Preservation 

Hold Time 

Sampling to 
Prep 

Prep to 
Analysis 

2320a Alkalinity Cool, less than or equal to 6 °Cg 14 days 

6010b 
Inductively Coupled Plasma-Atomic 
Emission Spectrometry 

HNO3 to pH<2 6 months 

6020b 
Inductively Coupled Plasma-Mass 
Spectrometry 

HNO3 to pH<2 6 months 

7470b 
Mercury in Liquid Waste (Manual Cold 
Vapor Technique) 

HNO3 to pH<2 28 days 

7196b Chromium, hexavalent (colorimetric) Cool, less than or equal to 6 °C 24 hours 

8015Mb 
Alcohols and Glycols by GC (modified for 
specific compounds) 

Cool, less than or equal to 6 °C 14 days 

8081b Organochlorine Pesticides by GC Cool, less than or equal to 6 °C 7 days 40 days 

8082b Polychlorinated Biphenyls by GC Cool, less than or equal to 6 °C None 

8141b Organophosphorus Compounds by GC Cool, less than or equal to 6 °C 7 days 40 days 

8151b Chlorinated Herbicides by GC  Cool, less than or equal to 6 °C 7 days 40 days 

8260b Volatile Organic Compounds by GC/MS 
Cool, less than or equal to 6 °C; adjust pH<2 
with HCl or H2SO4 

14 days 

8270b 
Semivolatile Organic Compounds by 
GC/MS 

Cool, less than or equal to 6 °C 7 days 40 days 

8310b Solvent Extractable PAHs HPLC  Cool, less than or equal to 6 °C 7 days 40 days 

8315b 
Determination of Carbonyl Compounds by 
HPLC 

Cool, less than or equal to 6 °C 3 days 3 days 

9010b or 9012b Total and Amenable Cyanide 

Cool, less than or equal to 6 °C; if oxidizing 
agents present add 5 mL 0.1N NaAsO2 per L 
or 0.06 g of ascorbic acid per L; adjust 
pH>12 with 10% NaOH 

14 days 

9020b Determination of Total Organic Halides 
Cool, less than or equal to 6 °C; adjust pH<2 
with H2SO4 

28 days 

9030b or 9034b 
Sulfide by distillation followed by 
Colorimetric or ISE 

Cool, less than or equal to 6 °C; add zinc 
acetate per 100 mL, adjust pH>9 with NaOH 

7 days 
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Table 4.  Sampling and Holding Time Requirements for the Analytical Methods.  (4 Pages) 

Analytical 
Method Title Preservation 

Hold Time 

Sampling to 
Prep 

Prep to 
Analysis 

9040b pH Electrometric Measurement None Analyze immediately 

9050b or 120.1d Specific Conductance Cool, less than or equal to 6 °C 28 days 

9056b or 300.0c 
Determination of Inorganic Anions by Ion 
Chromatography 

Cool, less than or equal to 6 °C 
48 hours for NO3, NO2, and PO4; 

others 28 days 

9060b or 5310Ba Total Organic Carbon 
Cool, less than or equal to 6 °C; adjust pH<2 
with HCl or H2SO4 

28 days 

9070b or 1664Ab 
Total Recoverable Oil and Grease, 
Gravimetric 

Cool, less than or equal to 6 °C; adjust pH<2 
with HCl 

28 days 

2540Ca Total Dissolved Solids Cool, less than or equal to 6 °C 7 days 

2540Da Total Suspended Solids Cool, less than or equal to 6 °C 7 days 

300.0Mc Formic Acid by Ion Chromatography Cool, less than or equal to 6 °C 
Not defined, analyze as soon as 

possible 

350.1d or 350.3d Ammonia 
Cool, less than or equal to 6 °C; adjust pH<2 
with H2SO4 

28 days 

353.1d or 353.2d Nitrogen in Nitrate/Nitrite 
Cool, less than or equal to 6 °C; adjust pH<2 
with H2SO4 

28 days 

410.4d Chemical Oxygen Demand 
Cool, less than or equal to 6 °C; adjust pH<2 
with H2SO4 

28 days 

420.4d Total Phenolics 
Cool, less than or equal to 6 °C; adjust pH<2 
with H2SO4 

28 days 

NWTPHGe 
Total Petroleum Hydrocarbons – Gasoline 
Range by GC 

Cool, less than or equal to 6 °C 14 days 

NWTPHDe 
Total Petroleum Hydrocarbons – Diesel 
Range by GC 

Cool, less than or equal to 6 °C 14 days 

GEAf Gamma Energy Analysis (GEA)  Adjust pH<2 with HNO3 6 months 

I-129f 
Iodine-129 by Chemical Separation Low 
Energy /GEA 

None 6 months 

TRITIUMf 
Tritium by Distillation/Liquid Scintillation 
Counting 

None 6 months 
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Table 4.  Sampling and Holding Time Requirements for the Analytical Methods.  (4 Pages) 

Analytical 
Method Title Preservation 

Hold Time 

Sampling to 
Prep 

Prep to 
Analysis 

C-14f 
Carbon-14 by Chemical Separation/Liquid 
Scintillation Counting 

None 6 months 

Tc-99f 
Technetium-99 by Chemical 
Separation/Liquid Scintillation Counting 

Adjust pH<2 with HNO3 6 months 

ALPHA-RAf 
Total Radioactive Radium Alpha by 
Chemical Separation/Gas Proportional 
Counting 

Adjust pH<2 with HNO3 6 months 

SR-RAD Total Radioactive Strontium Adjust pH<2 with HNO3 6 months 

Pu-Isotopicf 
Plutonium isotopes by Alpha Energy 
Analysis 

Adjust pH<2 with HNO3 6 months 

Th-Isotopicf 
Thorium isotopes by Alpha Energy 
Analysis 

Adjust pH<2 with HNO3 6 months 

U-Isotopicf 
Uranium isotopes by Alpha Energy 
Analysis 

Adjust pH<2 with HNO3 6 months 

U-KPAf 
Total Uranium by Kinetic 
Phosphorescence Analysis 

Adjust pH<2 with HNO3 6 months 

GA/GBf 
Gross Alpha & Gross Beta by Gas 
Proportional Counting 

Adjust pH<2 with HNO3 6 months 
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Table 4.  Sampling and Holding Time Requirements for the Analytical Methods.  (4 Pages) 

Analytical 
Method Title Preservation 

Hold Time 

Sampling to 
Prep 

Prep to 
Analysis 

a  Standard Methods for the Examination of Water and Wastewater (APHA/AWWA/WEF 2012). 
b  EPA/SW-846, as revised.  
c  EPA Method 300.0 (Method 300.0 Determination of Inorganic Anions by Ion Chromatography [EPA 1993]).  Analysis for Formate requires 

modification of published method. 
d  

Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020, March 1979 and revised March 1983 (EPA 1995) 
e  Analytical Methods for Petroleum Hydrocarbon, ECY 97-602 (Ecology 1997). 
f  Radioanalytical methods are laboratory developed.  
g      Aqueous samples must be preserved at ≤ 6 °C, and should not be frozen. 
NOTE:  Where two methods are shown, method is specific with laboratory. 
GA = gross alpha 
GB = gross beta 
GC = gas chromatography 
GEA = gamma energy analysis 
HPLC = high-performance liquid chromatography 
ISE = ion-selective electrode  
KPA = kinetic phosphorescence analysis 
MS = mass spectrometry 
NWTPHD = Northwest Total Petroleum Hydrocarbon – Diesel 
NWTPHG = Northwest Total Petroleum Hydrocarbon - Gasoline 
PAH = polycyclic aromatic hydrocarbon 
pH = hydrogen ion concentration 
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1.4.5 Chain-of-Custody Procedures 
 
All samples will be controlled from the point of origin to the analytical laboratory in accordance 
with ENV-1-2.13, “Chain of Custody.”  A chain-of-custody record will be initiated in the field at 
the time of collection and will accompany each set of samples.  Chain-of-custody procedures 
will be followed throughout the sample collection, transfer, analysis, and disposal to ensure that 
the integrity of the sample is maintained. 
 
A custody seal (evidence tape) will be affixed to the lid of each sample container.  The custody 
seal will be initialed and dated, as per ENV-1-2.13. 
 
1.4.6 Sample Packaging and Shipping 
 
Samples will be packaged and shipped in accordance with ENV-1-2.14, “Sample Packaging and 
Shipping,” under the direction of a U.S. Department of Transportation-qualified shipper.  After 
the samples are properly labeled, they will be placed in a transportation package.  The chain-of-
custody form will accompany the samples during transport or storage. When cooling is required, 
sufficient ice will be added to the transportation package to maintain the temperature less than 
or equal to 6 C throughout the shipment.   
 
Sample shipment must comply with applicable U.S. Department of Transportation “Hazardous 
Materials Regulations” (49 Code of Federal Regulations [CFR] 171-177) and International Air 
Transport Association air shipment requirements, as applicable. 
 
 
1.5 SAMPLING QUALITY ASSURANCE AND QUALITY CONTROL  
 
Quality assurance requirements for sampling are established in Sampling and Characterization 
Quality Assurance Program Plan (WCH 2015).  All sampling personnel will be trained to ensure 
the acquisition of complete and high-quality data. 
 
1.5.1 Equipment Operation and Calibration 
 
All sampling and field measurement equipment used to support this project will be calibrated, if 
applicable, to operate within the specifications provided by the manufacturer and in accordance 
with applicable WCH procedures.  Calibrations will be performed as stipulated by the 
manufacturer's calibration procedure, the project-specific calibration requirements, or as 
specified within the requirements defined by the analytical method.   
 
1.5.2 Preventive Maintenance 
 
All measurement and testing equipment that directly affects the quality of analytical data is 
subject to preventive maintenance measures that ensure minimization of downtime.   
 
Environmental Characterization personnel will be responsible for maintenance of the sampling 
equipment, if applicable, in accordance with manufacturers' recommendations.   
 
1.5.3 Field Quality Control Requirements 
 
Quality control samples are introduced into the collection system to monitor the adequacy of the 
sampling system and the integrity of the samples from their field collection point through 
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laboratory analysis.  Quality control requirements for the sample collection process are defined 
as follows: 
 
 One field duplicate sample of the leachate will be collected for each sampling event.  Field 

duplicates are composed of two samples produced from the same matrix and collected at 
the same location.  The field duplicates provide information concerning the homogeneity of 
the matrix, as well as an evaluation of the precision of the sampling and analysis process. 
When the sampling event cycle is completed and aliquots are prepared for the individual 
sample analyses, equal aliquots will be assigned to field duplicate samples. 
 

 One volatile organic analysis trip blank will be collected for every volatile organic analysis 
sampling event.  Trip blanks are samples prepared by adding clean, analyte-free water to 
sample containers for analysis of volatile organic compounds.  Volatile organic analysis trip 
blank are samples prepared by adding preserved, analyte-free water to sample containers 
for analysis of volatile organic compounds.  Trip blanks permit evaluation of contamination 
generated from sample containers or occurring during the shipping and laboratory storage 
process.  

 
 
 

1.6 LABORATORY ANALYSIS 
 
1.6.1 Analytical Methods 
 
Table 3 identifies all constituents and their associated method references and quantification 
limits.  The primary source for chemical analytical methods is Test Methods for Evaluating Solid 
Waste, Physical/Chemical Methods (EPA 1997) (identified as 4-digit numbers greater than 
6000, e.g., 6010).  Additional method sources are Methods for Chemical Analysis of Water and 
Wastes (EPA 1995) (identified as four-digit numbers with a decimal suffix, e.g., 420.4) and 
Standard Methods (identified as four-digit numbers below 6000 normally with a letter suffix, 
e.g., 2540D).  Method 1664A is an EPA method published directly by the EPA.  Formic acid 
analysis will be performed using a modification of EPA Method 300.0 (EPA 1995).  Gasoline 
and diesel range hydrocarbons are analyzed to Northwest Total Petroleum Hydrocarbon 
protocols. 
 
Analyses will be performed on unfiltered samples.  Analyses are expected to be performed on 
and reported as undiluted samples except for quantification of constituents exceeding the upper 
calibration limit of the associated analytical method.  Analytical methods will be updated as 
required by EPA.   
 
1.6.2 Detection Limits 
 
Practical quantification limits (PQLs) will be used to assess method sensitivity.  The PQL is 
comparable to the estimated quantification limit as defined in Chapter 1 of SW-846 (EPA 1997).  
The PQL/estimated quantification limit values reflect analytical accuracies/precisions that are 
considered nominal for the method and can be routinely achieved in a variety of sample 
matrices.   
 
In Table 3, selected constituents have been highlighted to identify where analytical PQLs 
exceed one-tenth of the delisting levels (gray shaded) and where analytical PQLs exceed the 
delisting levels (gray shaded-italicized).  The analytical methodologies (semivolatile organic 
analysis and volatile organic analysis by gas chromatography/mass spectrometry [GC/MS]) will 
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report detected constituents below the PQL.  Laboratories flag numerical values below the PQL 
to indicate that analytical accuracies/precisions are potentially worse than values reported at or 
above the PQL.  For the gray shaded constituents, detections greater than one-tenth of the 
delisting levels should be identified by the analysis.   
 
For the gray shaded, italicized constituents, the available analytical methodologies may report 
detection at levels below delisting levels but not down to one-tenth of the delisting levels for 
approximately one-half of the constituents.  For the remaining gray shaded, italicized 
constituents, commercially available methods are not available to report detection at levels at or 
near the delisting levels.  Evaluation of alternative analytical techniques showed them to be 
unavailable or nonroutine, requiring special analytical equipment, extensive/specialized sample 
preparation, highly specialized training/expertise, or a combination of all of these.  These 
techniques are normally limited to highly specialized laboratories unlikely to possess suitable 
licenses allowing the receipt of potentially radioactive samples.  None of these constituents 
have had a documented use at the Hanford Site; therefore, it is unlikely that they will be present 
in the leachate.  Analyses by the identified EPA-prescribed methods are the best available 
choice at this time.  These methods should be capable of detection at concentrations below 
5 µg/L (i.e., parts per billion). 
 
Advances in commercially available technology will be monitored periodically for revisions to 
PQLs/implementation of alternate methods with lower PQLs. 
 
The full spectrum analysis performed on the leachate includes a search for tentatively identified 
compounds (TICs).  Detection of TICs may be due to the presence of secondary chemical 
breakdown products.  Assessment of analytical results will include examination of TICs reported 
as part of the routine broad-spectrum volatile and semivolatile organic analyses (GC/MS).  
The mass spectrum libraries, used to search for compound identification of “unknown” analysis 
peaks, typically exceed 60,000 individual compounds.  Examination of reported TICs from 
confirmatory sampling will be the primary mechanism for inclusion of unexpected constituents in 
future sampling lists, regardless of the source of the constituent.  Potential sources could 
include residues from undocumented use or disposal of chemicals, or decomposition of known 
materials used/disposed of at the Hanford Site. 
 
Should future special analyses not typically performed under existing contracts be required, the 
designated laboratory will be required to demonstrate its ability to satisfactorily perform these 
analyses prior to receipt of the Hanford Site samples. 
 

 
1.6.3 Bendiocarb Analysis 
 
All analytical techniques identified for bendiocarb may be considered to be nonroutine, requiring 
special analysis equipment, extensive/specialized sample preparation, highly specialized 
training/expertise, or a combination of all of these.  These techniques are normally limited to 
highly specialized laboratories unlikely to possess suitable licenses allowing the receipt of 
potentially radioactive samples.  Implementation of any technique at the existing contracted 
laboratories would be cost prohibitive.   
 
Analytical capability will continue to be monitored for bendiocarb.  If adequate and economical 
technology becomes available in the future, an appropriate analytical method will be specified.   
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1.6.4 Laboratory Quality Assurance and Control 
 
All samples will be analyzed to the requirements of the Hanford Analytical Services Quality 
Assurance Requirements Documents, Volume 4, Laboratory Technical Requirements 
(HASQARD) (DOE-RL 1998b).  At a minimum, the following QCs shall be performed:   
 
 One method blank for every 20 samples, analytical batch, or sample delivery group 

(whichever is most frequent) will be used to monitor contamination resulting from the sample 
preparation process for each analytical method. 

 
 One laboratory control sample or blank spike will be performed for every 20 samples, 

analytical batch, or sample delivery group (whichever is most frequent) of samples for each 
analytical method criteria to monitor the effectiveness of the sample preparation process.  
The results from the analysis are used to assess laboratory performance. 

 
 As appropriate to the method, a combination of either (1) a matrix spike and matrix spike 

duplicate, or (2) a matrix spike and duplicate sample will be prepared and analyzed for each 
20 samples, analytical batch, or delivery group (whichever is most frequent).  This QC step 
will be performed on an ERDF leachate sample.  The matrix spike results are a measure of 
detection accuracy for the analytes of interest that are measured in the sample matrix.  
Laboratory duplicates or matrix spike duplicates are used to assess precision and will be 
analyzed at the same frequency as the matrix spikes. 

 
1.6.5 Laboratory Quality Control Acceptance Criteria 
 
The definitions of laboratory-required QC samples found in the HASQARD (DOE-RL 1998b) are 
used for this project.  Percent recoveries as defined in the HASQARD will be used to assess 
accuracy.  Relative percent difference and relative standard deviation as defined in the 
HASQARD will be used to assess precision.  The accuracy and precision limits that are listed in 
the HASQARD will be applied to the results from the leachate for each sampling round.  
Analytes without accuracy and precision limits in the HASQARD will be assessed based on 
statistical evaluation of laboratory control sample results using the same formulas presented for 
the compounds with limits.  Because the leachate will be aqueous with low probability of 
interferences, this is a reasonable approach. 
 
 
1.7 DATA MANAGEMENT 
 
1.7.1 Data Reporting 
 
The laboratory will prepare a report summarizing the results of analysis, including associated 
laboratory QC.  Data summaries shall include, at a minimum, sample identity, sampling and 
analysis dates, reduced data results, analytical detection limits for nondetect results, and a 
detailed case narrative for the following investigative and QC samples (as appropriate to the 
method): 
 
 ERDF samples 
 All associated laboratory method blanks 
 Associated batch matrix spike/surrogate/tracer/carrier recoveries 
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 Associated batch duplicate/matrix spike duplicate relative percent differences 
 Associated batch laboratory control sample recoveries. 
 
1.7.2 Data Validation   
 
Level C data validation has been selected for leachate data per ENV-1-2.12, “Data Package 
Validation.”  This approach includes the review of all QC data, transcription error verification, 
and holding time review.  Level C is the middle validation level and does not require review of 
raw data and recalculation of data.  The basic elements of this validation level include 
evaluation of the following parameters (as appropriate to the method): 
 
 Required analysis hold times 
 Associated batch method blank results 
 Associated batch matrix spike/surrogate recoveries 
 Associated batch duplicate/matrix spike duplicate relative percent differences 
 Associated batch laboratory control sample recoveries 
 Reported analytical detection limits for nondetect results. 
 
Should problems arise from the level C review, the project may perform recalculation and review 
of raw data.  Level C validation will be performed by qualified Sample and Characterization 
personnel or by a qualified subcontractor.  Subcontract validation requirements will be defined in 
procurement documentation or work orders, as appropriate. 
 
1.7.3 Data Management 
 
Data generated as a result of laboratory analysis will be managed by the Lab Services 
organization until its formal transfer to Document Control, as outlined in ENV-1-2.11, “Sample 
Documentation Processing.” 
 
All validated reports and supporting analytical data packages shall be subject to final technical 
review by qualified reviewers before their final submittal to regulatory agencies or inclusion in 
reports or technical memoranda.  Electronic data access, when appropriate, is through 
computerized databases.  Where electronic data are not available, hard copies will be provided 
in accordance with Section 9.6 of the Hanford Federal Facility Agreement and Consent Order 
(Ecology et al. 1989). 
 
 
 

1.8 AUDITING AND ASSESSMENT 
 
The WCH QA department may conduct random surveillances and assessments to verify 
compliance with the requirements outlined in this SAP in accordance with QA-1, Quality 
Assurance, QA-1-1.7, “Surveillances,” and QA-1-1.11, “Independent Assessments.”  
Collectively, the surveillance and assessments will address quality-affecting activities that 
include, but are not limited to, measurement system accuracy; field activities; data collection, 
processing, validation, and management; and QA programs. 
 
Random surveillance and assessments will be structured to meet system and performance audit 
classifications.  System audits consist of the evaluation of the measurement system 
components to determine their proper selection and use.  Performance audits ensure the 
accuracy of the total system and its individual parts. 
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1.9 DATA QUALITY  
 
Once the analytical data have been verified and validated, the assigned chemist will also assess 
the data for trends and provide written input to the WO EPL.  The chemist will coordinate with 
the WO EPL to ensure that analytes are added to and removed from the sampling program, as 
appropriate. 
 
Recommendations about the status of each monitored analyte will be made on the same 2-year 
schedule that data are being collected to ensure that the monitoring status of each analyte 
remains up-to-date.  Recommendations should be made in the context of the historical data and 
trending, and with respect to the waste management processes being performed at the site.  
The addition of new or different waste streams will be considered each time that data are 
assessed.  
 
 
1.10 CORRECTIVE ACTIONS 
 
If, at any time after the delisting of the identified waste, other data relevant to the delisted waste 
indicate that any constituent is at a level higher than the delisting level established in Table 1 for 
that constituent, then such data will be reported informally immediately to DOE and reported in 
writing via memorandum to DOE and EPA within 10 days of first possessing or being made 
aware of such data. 

Based on the information described in the above paragraph and any other information received 
from any other source, the EPA will make a preliminary determination as to whether the 
reported information requires agency action to protect human health or the environment.  
Further action may require suspending or revoking the delisting or other appropriate response 
necessary to protect human health and the environment. 
 
If the EPA determines that the reported information does require agency action, DOE will be 
notified in writing of the actions the agency believes are necessary to protect human health and 
the environment.  The notice shall include a statement of the proposed action and a statement 
providing the facility with an opportunity to present information as to why the proposed agency 
action is not necessary or to suggest an alternative action.  The DOE shall have 10 days from 
the date of the EPA’s notice to present such information. 
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