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This Quarter at a Glance. . .

Executive Summary—table of all analytes detected at or above Flag 2 criteria

Flagging Criteria—standards for flagging results

Sample Scheduling—description of the sampling schedule

Field Notes—comments from the field-data books

Analytical Data Review—discrepancies in each laboratory's analytical data; laboratory-specific methods and
estimated quantitation limits

Quality Control Samples—discussion of the quality of the analytical data in terms of precision, accuracy,
representativeness, comparability, and completeness

Site Index—table of the well series and their site locations; also discusses the history of the sites

Appendices:

A. Water-Level Data—tables listing field data obtained for hydrogeologic studies

B. Analytical Results—tables listing the quarter's analytical results and field data

C. Sampling Blanks Results—tables listing all analytical results for sampling blanks for the quarter

The following is a key to the numbered areas of the Savannah River Site.

Site

100 Areas—Reactors

200 Areas—Separations

300 Areas—Reactor Materials
400 Area—Heavy Water

600 Areas—General

700 Area—Administration

Function

To operate and support the reactors

To separate and purify the product from fuel and target assemblies; to process waste
To fabricate new fuel and target assemblies from raw materials

To produce steam and electrical power; to process heavy water

Other (general)

To provide administrative and support services

DISCLAIMER

This report was prepared by Westinghouse Savannah River Company (WSRC) for
the U.S. Department of Energy (DOE) under Contract No. AB60294N and is an
account of work performed under that contract. Neither the DOE, nor WSRC, nor
any of their employees makes any warranty, expressed or implied, or assumes any
legal liability or responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed herein or represents that its
use will not infringe on privately owned rights. Reference herein to any specific
commercial product, process, or service by trademark, name, manufacturer, or
otherwise does not necessarily constitute or imply endorsement, recommendation,
or favoring of same by WSRC or by the U.S. Government or any agency thereof.
The views and opinions of the authors expressed herein do not necessarily state or
reflect those of the U.S. Government or any agency thereof.




ESH-EMS-980568

THE ENVIRONMENTAL PROTECTION DEPARTMENT
ENVIRONMENTAL MONITORING SECTION

The Savannah River Site’s
Groundwater Monitoring Program

FIRST QUARTER 1998 (U)
(January through March 1998)

Environmental Protection Department
Westinghouse Savannah River Company
Aiken, SC

and

Exploration Resources, Inc.
Athens, GA

Reviewed and approved by
Charles Dan Rogers
EPD/EMS Groundwater Coordinator

Cover graphic supplied by R.A. Hiergesell

Savannah River Technology Center
Environmental Sciences Section

Publication Date: August 1998

Westinghouse Savannah River Company -Q. "’;0

Savannah River Site : /é ol » YW o %

Aiken, SC 29808 & e Er e 2
< wEmwm wm o
O oA rmwmaw <

Prepared for the U.S. Department of Energy under Contract No. AB60294N SAVANNAH RIVER SITE




This page was left blank intentionally.



Contents

Page

EXECULIVE SUMIMAIY .....coiiiiiiii ittt er ettt ettt e ee et s et e et et et e eeee e es e e s s e et e s s e s e e eees e 1
INEFOUCTION ...ttt ettt ee e ent e e ee st s e s see s s e s s s ses e s e 5
Organization Of THIS REPOM .......c.c.ciirireerreeisere ettt se e e e et eeesesessessssesses e s s s e s sssesesos 5
FIAagGING CrIteria ..........c.oiiiiiii ettt e ss et eeee e e eee et es e e e s e e ee s 9
SaMPIE SCREAUIING ...ttt sttt et e et e eee s s e e e s s eeeess e 19
 ENVIFONMENAI SCIEENING. .....vevereeenriaeiecieciteesesesseessascees s esesseseseessseseseaseeesseessssssessessesseees e es s eeeseees e s oo oo 19
GOMS VOA ANAIYSES ......coeeecmcericieirteis et ss e st s s eb e es st sessa st ss s e essaessaeneeasesasesasssessseeeessesessenesesesesas 20
SAMPIING REQUESES.......ocviieitieiceceeicetee ettt s st se b s st s e b et ese s eses s e s s sesaseesese s seseeeesens 20
Maintenance Or ACCESS PTODIBMS ........cooi ittt st sttt e e eesseesees s eesesse e e eeessens 21
Purge-Water Containment PrOGram.........cc.cvirrreeeeeeeicneeese s cessscenesesssess s s e resstesesssseseseesessssssessesesssesens 22
FIBIA NOTES ..ottt e et s e e eeetee e e e s e s e s ssesesaees 23
ANAIYHCAI DAtA REVIBW.........c.eiiiiiieieetee ettt ettt e s e et e eeeeeese e s s e e e e st s et ee et oeeeeeen e 31
GIMS Data ReVIEW MOGUIE ...ttt sttt ee et ee s eess e ee e s e e se s s s see s son 31
Review of the ANAIYHCAl DA .........cocecuireieiic ettt s st e e et se s e s e e 31
ANAIVHCAI METNOTS ..ottt e e e e e e e s et e e s e 33
Quality CONrOl SAMIPIES ..ottt e e e e e s e es s s e e e e s s 55
PIBCISION. ...ttt et et et b s s s s ts e es e e e et eeee e s e s s es e e s eees e e s 55
ACCUIACY ..ottt ettt sttt et st s e aet ettt e s et e tatesonerenemeeeaesemseeeesesee s sessesseen s e seesssens 59
REPIESENIALIVENESS ......viiecieie ettt ee e s e e e e e e s ee s s e s e ee e e et s e 67
COMPAFADIITY ..ottt ettt et et e e ee s e ss s s e e s e e e e es oo 67
COMPIBIBNESS ...ttt et e et et e e e e e e s s e s e s e e oo e e 67
S INAX ..ottt ettt s et e e s et s e e ee e e e e s senee e 173
SHE HISIOTY w.oviett ettt ettt e sttt st s et s e e e s s e s et s et ee e see oo 176
GIOSSANY ...ttt st a st e et e et e e et eaee e e e e ee et eea e 187
REFEIEICES ...ttt ettt et ee et eee e ae s e s e e s e e s ee e 195

Contents
ESH-EMS-980568 Page iii First Quarter 1998



Appendix A, Water-Level Data ..............ccouioimececieieeeeceeeeeee ettt ee e A-1
Appendix B.  Analytical Results

Appendix C.  Sampling BIanks RESUILS ...............c.cocouiueiecvuiceeeeeeeeeeeeeee e e oo ee e C-1

Contents
ESH-EMS-980568 Page iv First Quarter 1998



LIST OF FIGURES

Page
Figure 1. Areas and Locations Monitored for Groundwater Quality ...............ococovevevoveereoeieeoeeooe 7
Figure 2. Separations and Waste Management Areas Monitored for Groundwater Quality ..................... 8
Figure 3. Three Types of Groundwater Monitoring Wellheads ................c.oooevevemoeemeeeeoooooooo 23
Figure 4. Relative Difference vs. the MEaN....................ooueuviuieieeeeeetreee e 56
Figure 5. Relationship between w; and Analyte Concentration .............o.oooveveeeeoooeeeoeeeeeeo 57
Figure 6. Effect of a Linear-Weight Function on the MRDad]...............ccovevomeemeeeeeeeeeeoeoeoeoeooe 57

Contents
ESH-EMS-980568 Page v First Quarter 1998



LIST OF TABLES

Page
Table 1. Analytes above FIag 2 CrITEIria .........c.ouevoueieeeeeee oo 1
Table2.  Flagging Crltena ................ 10
Table 3. Comments From the Field Data ..........c.cooooiuiiiueeiceieieceeeteeeeeee e sere s 24
Table 4.  ES Samples with High Analytical Results aé Compared to Historical Data ............................. 34
Table 5.  ES Samples with Low Analytical Results as Compared to Historical Data.............................. 34
Table 6. EX Samples with High Analytical Results as Compared to Historical Data ............................. 34
Table 7.  GE Samples with High Analytical Results as Compared to Historical Data............................. 34
Table 8. GE Samples with Low Analytical Results as Compared to Historical Data.............. R 35
Table 8.  GP Samples with High Analytical Results as Compared to Historical Data............................. 35
Table 10. GP Samples with Low Analytical Results as Compared to Historical Data.............................. 36
Table 11. WA Samples with High Analytical Results as Compared to Historical Data ............................ 36
Table 12. WA Samples with Low Analytical Results as Compared to Historical Data.............................. 36
Table 13. TM Samples with High Analytical Results as Compared to Historical Data............................. 36
Table 14. TM Samples with Low Analytical Results as Compared to Historical Data.............................. 37
Table 15. Methods and Estimated Quantitation Limits Used by ES ........ccoooeiivemmooeeeeeoeeeeeeee, 37
Table 16. Methods and Estimated Quantitation Limits Used by GE..............cccccoovoieeeeoeeeeee 41
Table 17. Methods and Estimated Quantitation Limits Used by WA .........o.ooioeieeonoeoeeeeeeeee 45
Table 18. Methods and Estimated Quantitation Limits Used by EX .........coooeiimoioeeeeeeoee e, 50
Table 19. Methods and Estimated Quantitation Limits Used by GP..............ooooveioiooiioeeeeeeee 52
Table 20. Methods and Estimated Quantitation Limits Used by TM........oooooioiriiooeoeeeeeeeeeeee 53
Table 21. Method and Estimated Quantitation Limit Used by EM...........occoooromooiooeeeeeeeeeeeeeeeeeee 54
Table 22. Quality Control Limits for Selected Laboratory Control Samples and Blank Spikes.............. 62
Table 23.  Surrogate RECOVErY LiMitS .........cc.oovimiiieiiii et te et ee e e et 63
Table 24. Quality Control Limits for Selected Matrix Spike SAMPIes ...........ccccoveveeeecveeeesessiereerererrnns 65
Table 25. Wells Providing Blind Replicate Samples and Associated Blanks ..............oooovvevoevoeveeooven, 68

Table 26. Analytes Not Showing Measurable Concentrations above Estimated Quantitation Limits in
Any Replicated or Duplicated Samples for GE, WA, ES, and EX.........ocovovveeeevveeeeen 69

Contents

ESH-EMS-980568 Page vi First Quarter 1998



Table 27.

Table 28.

Table 29.

Table 30.

Table 31.

Table 32.

Table 33.

Table 34.

Table 35.

Table 36.

Table 37.

Table 38.

Table 39.

Table 40.

Table 41.

Table 42.

Table 43.

Table 44.

Table 45.

Table 46.

Table 47.

Analytes Not Showing Measurable Concentrations above Estimated Quantitation Limits in

Any Replicated or Duplicated Samples for GP, TM, and ES ..........ocvevevemmereeeeeeee, 72
Intralaboratory MRD INAiCeS fOr ES..........coooiiiiiiieee e 73
Intralaboratory MRD INAiCeS fOr EX ........ccooviiiuiiiieieeeeeeeeeeeee e eeeeeee e 75
Intralaboratory MRD INAiCes fOr GE............c.o.ooioiiiriiiiiieieeeeceeeeeeeeeee e e e e e e e 76
Intralaboratory MRD Matrix Spike INdices fOr GE .............oooovemioeeeeeeeeeeeee e, 77
Intralaboratory MRD INdices fOr WA .................oiimiiiiiteeeee oo e 78
Intralaboratory MRD INAiCeS fOr GP...........coiiuiiiei i e, 79
Intralaboratory MRD INAIiCes fOr TIM ..........c.oiiiimieiieiiee e 80

Interlaboratory MRD and t-test Results for Analytes with at Least One Pair of Results above
the RDL for GE and WA

Interlaboratory MRD and t -test Results for Analytes with at Least One Pair of Results above
the RDL fOr ES @nd EX........cooiiiiiiieeeeeceeetee ettt es e 82

Interlaboratory MRD and t -test Results for Analytes with at Least One Pair of Results above
the RDL fOr ES and WA .. ..o oo 83

Interlaboratory MRD and t -test Results for Analytes with at Least One Pair of Results above
the RDL fOr EX and WA ...t e e et 84

Interlaboratory MRD and t -test Results for Analytes with at Least One Pair of Results above
the RDL fOr ES and EX....oooiiiiiiee e 84

Interlaboratory MRD and t-test Results for Analytes with at Least One Pair of Results above
the RDL Or ES and TM ..ot 85

Interlaboratory MRD and t -test Results for Analytes with at Least One Pair of Results above
the RDL for EX and TIM ..o e 86

Interlaboratory MRD and t -test Results for Analytes with at Least One Pair of Results above
the RDL fOr GP and TM. ... e 86

ES Samples and Blind Replicates Yielding Results Where One Is More
Than TWICe ANOLRET ..ot 87

ES Samples and Laboratory Duplicates Yielding Results Where One Is More Than Twice
ANOTRET. ..ot et e e et e ee s e e e e e et 87

EX Samples and Laboratory Duplicates Yielding Results Where One Is More

Than TWICe ANOTNET ..........cooviiiiee e e et 87
GE Samples and Blind Replicates Yielding Results Where One Is More

Than TWIce ANOTRET ...........c.coiiiiii e e 87
GE Matrix Spikes and Matrix Spike Duplicates Yielding Resuits Where One Is More Than

TWICE ANOTNEN ...ttt e 88

Contents

ESH-EMS-980568 Page vii First Quarter 1998



Table 48.

Table 49.

Table 50.

Table 51.

Table 52.

Table 53.

Table 54.

Table 55.

Table 56.

Table 57.

Table 58.

Table 59.

Table 60.

Table 61.

Table 62.

Table 63.

Table 64.

Table 65.

Table 66.

Table 67.

Table 68.

GP Samples and Blind Replicates Yielding Results Where One Is More

Than TWICe ANOTNET..............ccoiiiiieeeee e e et 88
GP Samples and Laboratory Duplicates Yielding Results Where One Is More Than Twice
ANOTRET ...ttt s 88
TM Samples and Blind Replicates Yielding Results Where One Is More
Than TWICe ANOTNEr ...........c.c.ouiiiiiiiee et 88
TM Samples and Laboratory Duplicates Yielding Results Where One Is More Than Twice
ANOTNET ...t e e et 89
WA Samples and Blind Replicates Yielding Results Where One Is More
Than TWICe ANOTNEr................c.oiiie et 89
WA Samples and Laboratory Duplicates Yielding Results Where One Is More Than Twice
ANOLNET ...ttt e ee e et es e e e e s e e e 89
Analytes with One Laboratory’s Result Greater Than Twice the Result from the Other
Laboratory between ES and EX...........cooueueiiinieeeineeeeeeeeee oo 89
Analytes with One Laboratory’s Result Greater Than Twice the Result from the Other
Laboratory between ES and WA ..............co.oouiiiimimieeeeeeeeeeeeeee e 89
Analytes with One Laboratory’s Result Greater Than Twice the Result from the Other
Laboratory between EX and WA ...........c.cooiiiiiiuiiee oo 90
Analytes with One Laboratory’s Result Greater Than Twice the Result from the Other
Laboratory between GE and WA...........co.oooiuiiiieeecieeeeecceeeee e 90
Analytes with One Laboratory’s Result Greater Than Twice the Result from the Other
Laboratory between ES and EX..............coooviiiiiuieiiimeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeo 90
Analytes with One Laboratory’s Result Greater Than Twice the Result from the Other
Laboratory between ES and TM ..........ooooooiiiiiiiimiieeeeeeeeeeeeeeeeeeeeeee 90
Analytes with One Laboratory’s Result Greater Than Twice the Result from the Other
Laboratory between GP and TM ........cco.ooiiiiiieeceeeeeceeeee e 91
Quality Control Standards for Selected Analyses for GE..............o.ooooovooooooo 91
Quality Control Standards for Selected Analyses for WA ...............oooooooooooooooeooo 94
Quality Control Standards for Selected Analyses for ES ...........cocoooooovoooioeoooeoeoooo 96
Quality Control Standards for Selected Analyses for EX .........oovovevoeeeoooeoooeoeoooooe 99
ES, EX, and WA Performance Evaluation, Water Pollution Study WPO037.......ccooeoveeeeeeenn. 101
ES, EX, and GE Performance Evaluation, Water Supply Study WS038................co.ooooovo 103
ES and EX Performance Evaluation, Water Supply Study WS039...............oooovvooivoo 105
Laboratory Control Sample and Blank Spike Recoveries for ES.............oooovooooooooo 107

Contents

ESH-EMS-980568 Page viii First Quarter 1998



Table 69. Laboratory Control Sample and Blank Spike Recoveries for EX..........oo oo 111

Table 70. Laboratory Control Sample and Blank Spike Recoveries for GE .............oooovoomooooooo 113
Table 71. Laboratory Control Sample and Blank Spike Recoveries for WA ... 115
Table 72. Laboratory Control Sample and Blank Spike Recoveries for GP ............o.oooooooooooooeo 118
Table 73. Laboratory Control Sample and Blank Spike Recoveries for TM .......... 119
Table 74.  Surrogate ReCOVEries fOr ES..........coouiiuiuiieieeceieeeee e oo 121
Table 75.  Surrogate ReCOVEries fOr EX.........oooiiuiuiieieceiceceeeieeeeeee e eee e 121
Table 76.  Surrogate RECOVEries fOr GE ........co.o.ooiuiuivoiiececceceeeeceeeeeeee oo 122
Table 77.  Surrogate ReCOVENes fOr WA ..........c.o.iuiuoiiteiieeeeeeeee e ee oo 122
Table 78.  Matrix Spike ReCOVEries fOr ES..........ooooeuiuiuieeieieeteeeeeee e eee oo 123
Table 79.  Matrix Spike RECOVEries fOr EX..........ccouomuvuirieieieeeeeeeeeeeeeeeseeese e s oo 125
Table 80. Matrix Spike RECOVENIES fOr GE ..........c.o.ouoieieeeieceeeieeeeeeeee oo 126
Table 81.  Matrix Spike ReCOVEries fOr WA .............o.o.ouimimmmeeeeeeeeee oo 128
Table 82. Matrix Spike RECOVEIES fOr GP .........cooouviueiceieeeeeeeeee oo 131
Table 83. Analytes Detected in Method Blanks fOr ES..............ooouummmoemomommoeoeooeeeoeooeeoeoeoeoeoeooo 132
Table 84. Analytes Detected in Method Blanks for EX .............coovueoommeoeoeoeoeoeoeeeeoeo 137
Table 85. Analytes Detected in Method Blanks for GE...............ooououvoueomomoeoooeoeoeoeoooooo 140
Table 86. Analytes Detected in Method Blanks for WA .............oooooooooooooooo 145
Table 87. Analytes Detected in Method Blanks for GP.................ccoooouommoeoeooeooooooo 151
Table 88. Analytes Detected in Method Blanks for TM................ocooeommmoooeooooeooo 153
Table 89. Analytes Detected in Field Blanks fOr ES.............ccocovouooeomoooeooeoeooooooooo 154
Table 80. Analytes Detected in Field Blanks for GE ..................co.ovuevooeooomooeeoeoooooooo 157
Table 91.  Analytes Detected in Field Blanks for WA .................cocoouumemommoooooeooeeoeoeoeoeeoeoeooo 161
Table 92. Analytes Detected in Field Blanks fOF GP ..............cccocouumoomomooooooeoooooooo 164
Table 93.  Analytes Detected in Field BIanks for TM ..............cocoouommomoemmmoeeoeeoeeoeeoeeeoeoeoeoeeooooo 166
Table 94. Analytes Detected in Trip BIanks fOr ES .............cooouueueimemmreeeeeeeeeeeeeeoeoeooeoeeoeoeeoeeoeeoooo 167
Table 95. Analytes Detected in Trip BIanks fOr EX ............ooooouiuieoeneeeoooeooeeoeeoeoeoeoeeoeeoeoooooo 167
Table 96. Analytes Detected in Trip BIAanKS fOF GE.............ooououomeeeeeeeeeeesoeeeeeeeoeeoeoeoeoooeoooeooeeoeooeo 168

Contents
ESH-EMS-980568 Page ix First Quarter 1998



Table 97. Analytes Detected in Trip BIanks fOr WA ...............ooooooiommeeeeeeeeeeeoeeeoeeeeoeeeeeeoeeeeeeeeeee 169

Table 98.  Bailed WEILS.............cccooiiiiiriieiecee ettt ettt 170

Table 99. Sampled Wells With Metal Casings..............coueveeemeueieeeeeeeseeee oo 170

Table 100. Wells That Had Turbidity Greater Than 15 NTU...........co.ooviuoimmomoeeeeoeoeeoeooeooooeoooooo 171

Table 101. Analyses Not Performed DY ES .............co.ovoiuiviieiuemeeeeeeeeeeseeees e oo 172

Table 102. Sites and Locations by Well SEIES ................ocooueuermeueeeeeeeeeeeeeeeeeeeeoeeeeoeoeeoeeoeoeeeeeeeeoeeoeooeeoo 173
Contents

ESH-EMS-980568 Page x First Quarter 1998



Executive Summary

The Environmental Protection Department/Environmental Monitoring Section (EPD/EMS) administers the
Savannah River Site’s (SRS) Groundwater Monitoring Program. During first quarter 1998, EPD/EMS conducted
extensive sampling of monitoring wells.

EPD/EMS has established two sets of flagging criteria to assist in managing sample results. The flagging criteria
do not define contamination levels; instead, they aid personnel in sample scheduling, data interpretation, and trend
identification. Since 1991, the flagging criteria have been based on the U.S. Environmental Protection Agency
(EPA) drinking water standards and on method detection limits. A detailed explanation of the flagging criteria is
presented in the Flagging Criteria section of this document. Analytical results from first quarter 1998 are included
in this report, which is distributed to all site custodians.

One or more analytes exceeded Flag 2 criteria during first quarter 1998 in 39 monitoring well series. Analytes
exceeded the current Flag 2 criteria for the first time since 1984 in 12 of those 39 monitoring well series.

Table 1, organized alphabetically by well series, lists those well series with analytical results above Flag 2 criteria
during first quarter 1998. Results from all laboratory analyses are used to generate this table. Specific conductance
and pH data from field measurements also are included in this table.

Table 1. Analytes above Flag 2 Criteria

Well
Site Series Analytes above Flag 2 Criteria
A-Area Metals Burning Pit ABP pH, tetrachloroethylene, trichloroethylene
Metallurgical Laboratory Seepage Basin AMB Benzoic acid, dichloromethane, iron, pH, silver,
tetrachloroethylene, total organic halogens,
trichloroethylene
Motor Shop Oil Basin AOB Tetrachloroethylene, trichloroethylene
Savannah River Laboratory (SRL) ASB Chloromethane, dichloromethane, tetrachloroethylene,
Seepage Basins trichloroethylene
C-Area Burning/Rubble Pit CRP Tritium
C-Area Reactor Seepage Basins cSB Aluminum, bis(2-ethylhexyl) phthalate, :iron, manganese,
trichloroethylene, tritium
Fire Department Training Facility CSO Aluminum, dichloromethane, iron
F-Area Burning/Rubble Pits FBP fron, nitrate as nitrogen, tetrachloroethylene, trichloroethylene,
trichlorofluoromethane, tritium
F-Area Seepage Basins Remediation FEX Gross alpha, iodine-129, nonvolatile beta, radium-228,
Extraction Well specific conductance, strontium-90
F-Area Seepage Basins Remediation FIN Gross alpha, iodine-129, nonvolatile beta, specific
Injection Tank conductance, strontium-90, uranium-233/234, uranium-238

Executive Summary
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Site

Well
Series

Analytes above Flag 2 Criteria

F-Area Seepage Basins

F-Area Inactive Process Sewer Line

F-Area Tank Farm

H-Area Tank Farm Operable Unit

H-Area Canyon Building

H-Area Seepage Basins Remediation
Injection Tank

H-Area Retention Basin

H-Area Seepage Basins

H-Area Inactive Process Sewer Line

H-Area Tank Farm

Ford Building Seepage Basin

K-Area Disassembly Basin

K-Area Burning/Rubble Pit

K-Area Tritium Sump Monitoring Well
L-Area Research Wells

L-Area Disassembly Basin

Interim Sanitary Landfill

L-Area Burning/Rubble Pit

Miscellaneous Chemical Basin

FSB

FSL

FTF

HAA

HCA
HIN

HR8

HSB

HSL

HTF
HXB
KDB
KRP
KSM
LAW
LDB

LFW

LRP

MCB

Americium-241, antimony, bis(2-ethylhexyl) phthalate,
cadmium, cesium-137, cobalt, curium-243/244,
dichloromethane, gross alpha, iodine-129, lead, mercury,
nickel, nitrate-nitrite as nitrogen, nonvolatile beta, pH,
radium-226, radium-228, specific conductance, strontium-
90, tetrachloroethylene, thallium, trichloroethylene, tritium,
uranium-233/234, uranium-235, uranium-238

Gross alpha, iodine-129, nitrate-nitrite as nitrogen, nonvolatile
beta, radium-228, strontium-90, technetium-99, tritium,
uranium-233/234, uranium-238

Gross alpha, nonvolatile beta, pH, specific conductance,
tritium

Aluminum, iron, manganese, pH, radium, total alpha-emitting,
specific conductance, thallium, tritium

Aluminum, pH, tetrachloroethylene, thallium, tritium

lodine-129, nonvolatile beta, radium-228, strontium-90

Aluminum, iron, lead, radium-226

Bis(2-ethylhexyl) phthalate, gross alpha, iodine-129, lead,
mercury, nickel-63, nitrate-nitrite as nitrogen, nonvolatile
beta, pH, radium-226, radium-228, specific conductance,
strontium-90, tetrachloroethylene, trichloroethylene, tritium,
uranium-233/234, uranium-238

Aluminum, iron, manganese, pH, radium-228, specific
conductance, strontium-90, thallium, tritium

Nonvolatile beta, tritium

Aluminum, iron, specific conductance

Specific conductance, tritium

Aluminum, iron, tetrachloroethylene, trichloroethylene

Tritium

Tritium

Tritium

benzene, chloroethene, dichlorodiflucromethane,
1,1-dichloroethane, 1,2-dichloroethane, dichloromethane,
specific conductance, trichloroethylene, trichloro-

fluoromethane, tritium

Aluminum, antimony, bis(2-ethylhexyl) phthalate, carbon
tetrachloride, iron, lead

pH, specific conductance, tetrachloroethylene,
trichloroethylene
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Well
Site Series

Analytes above Flag 2 Criteria

M-Area Hazardous Waste Management MSB
Facility (HWMF)

R-Area Reactor Seepage Basins RPC

Series E, R-Area Reactor Seepage Basins RSE

A/M-Area Recovery Well Network RWM
Silverton Road Waste Site SRW
TNX Burying Ground TBG
TNX-Area Assessment Wells TNX
TNX-Area Recovery Wells TRW
Old TNX Seepage Basin XSB

Z-Area Saltstone Facility Background ZBG
Wells

carbon tetrachloride, 1,1-dichloroethylene, dichloromethane,
gross alpha, lead, pH, radium, total alpha-emitting, specific
conductance, tetrachloroethylene, 1,1,2-trichloroethane,
trichloroethylene

Gross alpha, nonvolatile beta, pH, strontium-30

Nonvolatile beta, strontium-90

Dichloromethane, specific conductance, tetrachloroethylene,
trichloroethylene

Trichloroethylene

Carbon tetrachloride, gross alpha, mercury, nitrate as
nitrogen, tetrachloroethylene, trichloroethylene

Carbon tetrachloride, mercury, nitrate as nitrogen,
tetrachloroethylene, trichloroethylene

Carbon tetrachloride, mercury, trichloroethylene
Mercury, nitrate as nitrogen, trichloroethylene

Gross alpha, nonvolatile beta, radium, total alpha-
emitting, radium-226, radium-228

Note: The groundwater samples are unfiltered. Therefore, the results for metals are for total recoverable metals. Analytes
in bold were detected at levels above the current Flag 2 criteria for the first time since 1984.
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Introduction

This report summarizes the Groundwater Monitoring Program conducted by SRS during first quarter 1998. It
includes the analytical data, field data, data review, quality control, and other documentation for this program;
provides a record of the program’s activities; and serves as an official record of the analytical results.

EPD/EMS is responsible for providing drilling, sampling, and analytical and data management support for the SRS
Groundwater Monitoring Program at approximately 135 waste sites in 17 areas at SRS (see figures 1 and 2 at the
end of this section). The majority of this monitoring is required by U.S. Department of Energy (DOE) orders and by
federal and state regulations administered by the EPA and the South Carolina Department of Health and
Environmental Control (SCDHEC). The Groundwater Monitoring Program includes the following activities:

* installation, maintenance, and abandonment of monitoring wells

* environmental soil borings

» development of sampling and analytical schedules

* collection and analysis of groundwater samples

¢ review of analytical and other data

» maintenance of the databases containing groundwater monitoring data

e quality assurance (QA) evaluations of laboratory performance

* reports of results to waste-site facility custodians and the Environmental Protection Department
The custodian of each waste site is responsible for informing EPD/EMS of sampling and analytical requirements
and special requests for the sampling schedule, assisting in review of the data, and making any decisions

regarding groundwater monitoring at the waste site.

Each custodian receives a copy of this report. Each custodian also receives site-specific data on request, including
the following:

e acomputer printout of the analytical data for the current quarter and for the previous seven quarters,
designed to assist in identifying trends

* acomputer printout of analytical results at or above Flag 1 and Flag 2 criteria for the quarter, designed
to assist in identifying elevated constituents

ORGANIZATION OF THIS REPORT

This report is divided into sections that focus on specific aspects of the SRS Groundwater Monitoring Program.
The Executive Summary section presents a listing by waste site and well series of all analytes detected at or

above Flag 2 criteria during the quarter. Analytes detected at or above Flag 2 criteria for the first time since 1984
are indicated in bold type.

The Flagging Criteria section lists flagging criteria for analytes and provides a short description of how the criteria
were derived. The Sample Scheduling section discusses the preparation of the sampling schedule and the
criteria for analyte selection.
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During sample collection, samplers write comments in the field logbooks that may be pertinent to the analysis of
samples. Many of the comments concern wells that went dry during sampling or water that appeared colored,
turbid, or aerated. These comments are included in the Field Notes section.

Samples are analyzed by the EPD/EMS (EM Lab or EM) Radiological Laboratory at SRS and by one or more off-
site laboratories. During first quarter 1998, EMAX Laboratories, Inc. (EX), of Torrance, CA; General Engineering
Laboratories (GE), of Charleston, SC; QST Environmental Inc. (ES), formerly Environmental Science and
Engineering, Inc., of Gainesville, FL; and Recra LabNet Philadelphia (WA), of Lionville, PA, were the primary off-
site laboratories. Radionuclide analyses were conducted by Environmental Physics, Inc. (GP), a subcontractor for
GE, and Thermo NUtech (TM), a subcontractor for WA. The EM Lab at SRS conducted total-activity analyses of
samples for shipping clearance. The Analytical Data Review section contains three subsections. The GIMS
Data Review Module subsection discusses automated data management activities at EPD/EMS. The Review of
the Analytical Data subsection includes a discussion of discrepancies in each laboratory’s analytical data,
including results that were considerably higher or lower than previous results. This subsection also includes
information about the analytical narratives that were used as reference materials throughout the data validation
process. The Analytical Methods subsection lists the methods the laboratories used for measuring
concentrations of each analyte.

The Quality Control Samples section contains five subsections and discusses the analytical data in terms of the
following indicators of data quality: precision, accuracy, representativeness, comparability, and completeness. The
Precision subsection explains the replicate analysis program, gives the statistical methods used for comparison,
and lists the results of the comparisons between the replicate and duplicate analyses. The Accuracy subsection
examines the relationship between an observed value and an accepted reference value and/or the measure of the
over- or underestimation of reported concentrations. The Representativeness subsection describes how ground-
water samples can be affected to produce results that may be biased positively or negatively. The Comparability
subsection discusses whether the laboratories use the same standardized procedures for sample preparation and
analysis, whether the reporting units are the same, and whether similar quantitation limits were obtained. The
Completeness section evaluates the amount of useable data that resulted from the data collection.

The Site Index section lists and gives a description of the sites associated with each well series, as well as
historical information for the sites. A list of terms, abbreviations, and acronyms used in this report can be found in
the Glossary section. References cited are included in the References section.

The Water-Level Data section (Appendix A) includes concurrent water elevations obtained in A/M and other
areas; these data are used by SRS personnel in hydrogeologic studies. The Analytical Results section (Appen-
dix B) includes tables listing the analytical results from all laboratories and field data for all wells sampled during
the quarter. The tables appear in alphabetical order by well name. The Sampling Blanks Results section
(Appendix C) contains tables listing the analytical results of laboratory tests on sampling blanks.
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Flagging Criteria

Analytes in the data tables are assigned flagging levels (0, 1, or 2) depending on their concentrations in a ground-
water sample. The flagging levels dictate the scheduling and frequency of groundwater sampling. Beginning first
quarter 1992, flagging criteria were established for all of the constituents currently being analyzed as part of the
EPD/EMS Groundwater Monitoring Program, except for certain aesthetic constituents, indicator parameters, major
cations, and common laboratory contaminants and cleaners, WhICh can be analyzed by special request. The flag-
ging criteria in table 2 were determined as follows:

Flag 0: Analytical results below Flag 1 and constituents having no flagging criteria were classified as Flag 0.

Flag 1: The Flag 1 criterion for a constituent was set as one-half of the EPA final primary drinking water standard,
the EPA proposed primary drinking water standard, or the EPA secondary drinking water standard for that
constituent. If a constituent did not have an EPA drinking water standard, the Flag 1 criterion was set as five times
a recently published 90th percentile detection limit obtained by one of the primary laboratories.

Flag 2: The Flag 2 criterion for a constituent was set as the EPA final primary drinking water standard, the EPA
proposed primary drinking water standard, or the EPA secondary drinking water standard for that constituent. If a
constituent did not have a drinking water standard, the Flag 2 criterion was set as 10 times a recently published
90th percentile detection limit obtained by one of the primary laboratories.

The following acronyms are used as abbreviated sources in the flagging criteria table. Complete information
concerning documents cited can be found in the References section of this report.

APHA — American Public Health Association.

APHA Method — A specific analytical method for testing constituent levels in a sample as established by the
APHA, American Water Works Association, and Water Pollution Control Federation. See American Public Health
Association et al. in References.

EPA — U.S. Environmental Protection Agency.

EPA Method — A specific analytical method for testing constituent levels. Descriptions of these methods can be
found in the EPA publications Methods for Chemical Analysis of Water and Wastes (1983) and Test Methods for
Evaluating Solid Waste (1986b) and in the 1991 Code of Federal Regulations, Title 40, Part 136. See Environ-
mental Protection Agency in References.

EPD/EMS — The Environmental Protection Department/Environmental Monitoring Section at the Savannah River
Site.

PDWS — Primary Drinking Water Standards.
SCDHEC — South Carolina Department of Health and Environmental Control.

SDWS — Secondary Drinking Water Standards.

Flagging Criteria
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Table 2. Flagging Criteria

Analyte Unit Flag 1 Flag 2 Sourcet

Acenaphthene pg/L 5.1 10.2 EPA Method 8270
Acenaphthylene pg/L 5.1 10.2 EPA Method 8270

Acetone pg/L 500 1,000 Set by EPD/EMS

Acetonitrile (Methy! cyanide) pg/L 50 100 EPA Method 8240
Acetophenone pg/L 85 170 EPA Method 8270
2-Acetylaminofluorene Ha/L 81 162 EPA Method 8270

Acrolein pg/L 166.5 333 EPA Method 8240

Acrylonitrile pg/L 250 500 EPA Method 8240
Actinium-228 pCi/mL 1.64E-06 3.27E-06 Proposed PDWS (EPA, 1991c)
Alachlor pg/L 1.0 2.0 Final PDWS (EPA, 1996a)
Aldicarb pg/L 1.5 3.0 Final PDWS (EPA, 1996a)
Aldicarb sulfone pa/L 1.0 2.0 Final PDWS (EPA, 1996a)
Aldicarb sulfoxide pa/t 2.0 4.0 Final PDWS (EPA, 1996a)
Aldrin pg/L 0.4 0.8 EPA Method 8080

Alkalinity (as CaCO3) No flag No flag Set by EPD/EMS

Allyl chloride pg/L 416.5 833 EPA Method 8240

Aluminum po/L 25 50 SDWS (EPA, 1996b)
Aluminum, dissolved Hg/L 25 50 SDWS (EPA, 1996b)
Aluminum, total recoverable pg/L 25 50 SDWS (EPA, 1996b)
Americium-241 pCi/mL 3.17E-09 6.34E-09 Proposed PDWS (EPA, 1991c)
Americium-243 pCi/mL 3.19E-09 6.37E-09 Proposed PDWS (EPA, 1991¢)
4-Aminobiphenyl pg/L 81 162 EPA Method 8270

Ammonia Hg/L 250 500 APHA Method 417B

Ammonia nitrogen po/L 500 1,000 EPA Method 350.1

Aniline po/l 81 162 EPA Method 8270

Anthracene pg/L 5.1 10.2 EPA Method 8270

Antimony pg/L 3.0 6.0 Final PDWS (EPA, 1996a)
Antimony, dissolved pg/L 3.0 6.0 Final PDWS (EPA, 1996a)
Antimony, total recoverable po/L 3.0 6.0 Final PDWS (EPA, 1996a)
Antimony-124 pCi/mL 3.0E-08 6.0E-08 Interim Final PDWS (EPA, 1977)
Antimony-125 pCi/mL 1.5E-07 3.0E-07 Interim Final PDWS (EPA, 1977)
Aramite pg/L 81 162 EPA Method 8270

Arsenic pg/L 25 50 Final PDWS (EPA, 1996a)
Arsenic, dissolved po/L 25 50 Final PDWS (EPA, 1996a)
Arsenic, total recoverable po/l 25 50 Final PDWS (EPA, 1996a)
Asbestos Fibers/L 3,500,000 7,000,000 Final PDWS (EPA, 1996a)
Atrazine pg/l 1.5 3.0 Final PDWS (EPA, 1996a)
Azobenzene ug/t 50 100 EPA Method 625

Barium Ho/l 1,000 2,000 Final PDWS (EPA, 1996a)
Barium, dissolved Hg/L 1,000 2,000 Final PDWS (EPA, 1996a)
Barium, total recoverable pg/l 1,000 2,000 Final PDWS (EPA, 1996a)
Barium-133 pCi/mL 7.60E-07 1.52E-06 Proposed PDWS (EPA, 1991c)
Barium-140@ pCi/mL 4.5E-08 9.0E-08 Interim Final PDWS (EPA, 1977)
Benzene po/L 25 5.0 Final PDWS (EPA, 1996a)
alpha-Benzene hexachloride Hg/l 0.15 0.3 EPA Method 8080
beta-Benzene hexachloride pg/l 0.25 0.5 EPA Method 8080
delta-Benzene hexachloride pg/L 0.25 0.5 EPA Method 8080

Benzidine ua/l 83.5 167 EPA Method 8270
Benzolalanthracene pg/L 0.05 0.1 Proposed PDWS (EPA, 1990)
Benzo[bjfluoranthene Hg/L 0.1 0.2 Proposed PDWS (EPA, 1990)
Benzo[K]fluoranthene pg/L 0.1 0.2 Proposed PDWS (EPA, 1990)
Benzoic acid pg/L 5.0 10 EPA Method 8270
Benzol[g,h,iperylene pg/L 5.1 10.2 EPA Method 8270
Benzo[a]pyrene pg/L 0.1 0.2 Final PDWS (EPA, 1996a)
1,4-Benzoquinone po/L 50 100 EPA Method 8270

Benzyl aicohol pa/L 5.0 10 EPA Method 8270

Beryllium g/l 2.0 4.0 Final PDWS (EPA, 1996a)
Beryllium, dissolved pg/L 20 4.0 Final PDWS (EPA, 1996a)
Beryllium, total recoverable pg/l 2.0 4.0 Final PDWS (EPA, 1996a)
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Analyte Unit Flag 1 Flag 2 Sourcet

Beryllium-7 puCi/mL 3.0E-06 6.0E-06 Interim Final PDWS (EPA, 1977)
5-day Biochemical oxygen demand No flag No flag Set by EPD/EMS
Bis(2-chloroethoxy) methane po/L 5.1 10.2 EPA Method 8270
Bis(2-chloroethyl) ether pg/L 5.1 10.2 EPA Method 8270
Bis(2-chloroisopropyl) ether g/l 100 200 EPA Method 8270
Bis(chloromethyl) ether pg/l 50 100 EPA Method 8270
Bis(2-ethythexyl) phthalate pg/l 3.0 6.0 Final PDWS (EPA, 1996a)
Bismuth-214 pCi/mL 9.4E-06 1.89E-05 Proposed PDWS (EPA, 1991c¢)
Boron pg/l 2,500 5,000 EPA Method 6010

Boron, dissolved po/L 2,500 5,000 EPA Method 6010

Boron, total recoverable pg/L 2,500 5,000 EPA Method 6010

Bromide pg/L 5,000 10,000 EPA Method 300.0
Bromobenzene pa/l 25 50 EPA Method 8260
Bromochloromethane pg/L 5 10 EPA Method 8260
Bromodichloromethane pg/L 50 100 Final PDWS (EPA, 1996a)
Bromoform pa/L 50 100 Final PDWS (EPA, 1996a)
Bromomethane g/l 10 20 EPA Method 8240
4-Bromophenyl phenyl ether pg/L 5.1 10.2 EPA Method 8270
2-sec-Butyl-4,6-dinitrophenol pg/L 3.5 7.0 Final PDWS (EPA, 1996a)
n-Butylbenzene pg/l. 5 10 EPA Method 8260
sec-Butylbenzene g/l 5 10 EPA Method 8260
tert-Butylbenzene pg/L 5 10 EPA Method 8260

Butylbenzyl phthalate No flag No flag Set by EPD/EMS

Cadmium ug/L 25 5.0 Final PDWS (EPA, 1996a)
Cadmium, dissolved pg/L 2.5 5.0 Final PDWS (EPA, 1996a)
Cadmium, total recoverable pa/l 25 5.0 Final PDWS (EPA, 1996a)
Calcium No flag No flag Set by EPD/EMS

Calcium, dissolved No flag No flag Set by EPD/EMS

Calcium, total recoverable No flag No flag Set by EPD/EMS

Carbofuran pg/L 20 40 Final PDWS (EPA, 1996a)
Carbon disulfide pg/L 25 50 EPA Method 8240

Carbon tetrachloride pg/L 2.5 5.0 Final PDWS (EPA, 1996a)
Carbon-14 pCi/mL 1.0E-06 2.0E-06 Interim Final PDWS (EPA, 1977)
Carbonate No flag No flag Set by EPD/EMS
Cerium-141® puCi/mL 1.5E-07 3.0E-07 Interim Final PDWS (EPA, 1977)
Cerium-144 pCi/mL 1.31E-07 2.61E-07 Proposed PDWS (EPA, 1991c¢)
Cesium-134+» pCi/mL 4.07E-08 8.13E-08 Proposed PDWS (EPA, 1991c)
Cesium-137 pCi/mL 1.0E-07 2.0E-07 Interim Final PDWS (EPA, 1977)
Chemical Oxygen Demand No flag No flag Set by EPD/EMS

Chlordane pg/L 1.0 2.0 Final PDWS (EPA, 1996a)
alpha-Chlordane pg/L 0.25 0.5 EPA Method 8080
gamma-Chlordane Hg/L 0.25 0.5 EPA Method 8080

Chloride pg/L 125,000 250,000 SDWS (EPA, 1996b)
4-Chloroaniline pg/L 5.0 10 EPA Method 8270
Chlorobenzene ug/L 50 100 Final PDWS (EPA, 1996a)
Chlorobenzilate pg/L 81 162 EPA Method 8270
Chloroethane po/L 10 20 EPA Method 8240
Chloroethene (Vinyl chloride) Hg/L 1.0 2.0 Final PDWS (EPA, 1996a)
Chloroethyl vinyl ether pg/L 5.0 10 EPA Method 8240
2-Chloroethy! vinyl ether pg/L 50 100 EPA Method 8240

Chloroform pg/L 50 100 Final PDWS (EPA, 1996a)
4-Chloro-m-cresol pg/L 5.1 10.2 EPA Method 8270
Chloromethane pg/L 10 20 EPA Method 8240
2-Chloronaphthalene pag/L 5.1 10.2 EPA Method 8240
2-Chlorophenol Hg/L 5.1 10.2 EPA Method 8270
4-Chlorophenyt phenyl ether g/l 5.1 10.2 EPA Method 8270
Chloroprene pg/L. 1,665 3,330 EPA Method 8240
2-Chlorotoluene po/L 25 50 EPA Method 8260
4-Chlorotoluene pg/L. 5 10 EPA Method 8260

Chromium pg/L 50 100 Final PDWS (EPA, 1996a)
Chromium, dissolved Hg/L 50 100 Final PDWS (EPA, 1996a)
Chromium, total recoverable pg/l 50 100 Final PDWS (EPA, 1996a)
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Analyte Unit Flag 1 Flag 2 Sourcet

Chromium-510 pCi/mL 3.0E-06 6.0E-06 Interim Final PDWS (EPA, 1977)
Chrysene pg/L 0.1 0.2 Proposed PDWS (EPA, 1990)
Cobalt pg/L 50 100 EPA Method 6010

Cobalt, dissolved pg/L 50 100 EPA Method 6010

Cobalt, total recoverable pg/l 50 100 EPA Method 6010

Cobalt-57 uCi/mL 5.0E-07 1.0E-06 Interim Final PDWS (EPA, 1977)
Cobalt-58 pCi/mL 4.5E-06 9.0E-06 Interim Final PDWS (EPA, 1977)
Cobalt-60 pCi/mL 5.0E-08 1.0E-07 Interim Final PDWS (EPA, 1977)
Color No flag No flag Set by EPD/EMS

Copper ug/L 500 1,000 Final PDWS (SCDHEC, 1981)
Copper, dissolved g/l 500 1,000 Final PDWS (SCDHEC, 1981)
Copper, total recoverable pg/L 500 1,000 Final PDWS (SCDHEC, 1981)
Corrosivity No flag No flag Set by EPD/EMS

m-Cresol (3-Methylphenol) pg/l 50 100 EPA Method 8270

o-Cresol (2-Methylphenol) pg/L 5.0 10 EPA Method 8270

p-Cresol (4-Methylphenol) g/l 60 120 EPA Method 8270

Curium-242 yCi/mL 6.65E-08 1.33E-07 Proposed PDWS (EPA, 1991¢)
Curium-243 uCi/mL 4.15E-09 8.30E-09 Proposed PDWS (EPA, 1991c)
Curium-243/2449 pCi/mL 4.15E-09 8.30E-09 Proposed PDWS (EPA, 1991c¢)
Curium-244 pCi/mL 4.92E-09 9.84E-09 Proposed PDWS (EPA, 1991c)
Curium-245/246Q uCi/mL 3.12E-09 6.23E-09 Proposed PDWS (EPA, 1991c¢)
Curium-246 puCi/mL 3.14E-09 6.27E-09 Proposed PDWS (EPA, 1991c¢)
Cyanide pg/L 100 200 Final PDWS (EPA, 1996a)
Dalapon pg/L 100 200 Final PDWS (EPA, 1996a)
p.p-DDD pg/L 0.55 1.1 EPA Method 8080

p.p'-DDE pg/L 0.25 0.5 EPA Method 8080

p,p-DDT pg/L 0.85 1.7 EPA Method 8080

Diallate ug/L 81 162 EPA Method 8270
Dibenz[a,hlanthracene g/l 0.15 0.3 Proposed PDWS (EPA, 1990)
Dibenzofuran Ho/L 5.0 10 EPA Method 8270
Dibromochloromethane pg/L 50 100 Final PDWS (EPA, 1996a)
1,2-Dibromo-3-chloropropane pg/L 0.1 0.2 Final PDWS (EPA, 1996a)
1,2-Dibromoethane pg/L 0.025 0.05 Final PDWS (EPA, 1996a)
Dibromomethane pg/L 10 20 EPA Method 8240

Di-n-butyl phthalate No flag No flag Set by EPD/EMS
1,2-Dichlorobenzene pg/L 300 600 Final PDWS (EPA, 1996a)
1,3-Dichlorobenzene pg/L 81 162 EPA Method 8270
1,4-Dichlorobenzene pg/L 375 75 Final PDWS (EPA, 1996a)
3,3'-Dichlorobenzidine pg/L 51 10.2 EPA Method 8270
trans-1,4-Dichloro-2-butene pg/L 250 500 EPA Method 8240
Dichlorodifluoromethane pg/L 10 20 EPA Method 8240
1,1-Dichloroethane pg/L 10 20 EPA Method 8240
1,2-Dichloroethane ug/L 2.5 5.0 Final PDWS (EPA, 1996a)
cis-1,2-Dichloroethylene pg/L 35 70 Final PDWS (EPA, 1996a)
1,1-Dichloroethylene pg/L 3.5 7.0 Final PDWS (EPA, 1996a)
1,2-Dichloroethylene po/L 25 50 EPA Method 8240
trans-1,2-Dichloroethylene pg/L 50 100 Final PDWS (EPA, 1996a)
Dichloromethane pg/L 25 5.0 Final PDWS (EPA, 1996a)
2,4-Dichlorophenol pg/L 5.1 10.2 EPA Method 8270
2,6-Dichlorophenol pg/L 83.5 167 EPA Method 8270
2,4-Dichlorophenoxyacetic acid pug/L 35 70 Final PDWS (EPA, 1996a)
1,2-Dichloropropane pg/L 25 5.0 Final PDWS (EPA, 1996a)
2,2-Dichloropropane pa/l 5 10 EPA Method 8260
cis-1,3-Dichloropropene pg/k 10 20 EPA Method 8240
trans-1,3-Dichloropropene pg/L 10 20 EPA Method 8240

Dieldrin pg/L 4.15 8.3 EPA Method 8080
Di(2-ethylhexyl) adipate pg/L 200 400 Final PDWS (EPA, 1996a)
Diethyl phthalate No flag No flag Set by EPD/EMS

Dimethoate pg/l 81 162 EPA Method 8270
2,4-Dimethyl phenol po/L 5.1 10.2 EPA Method 8270

Dimethyl phthalate No flag No flag Set by EPD/EMS
p-Dimethylaminoazobenzene Ho/L 81 162 EPA Method 8270
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Analyte Unit Flag 1 Flag 2 Sourcef
p-(Dimethylamino)ethylbenzene ug/L 50 100 EPA Method 8270
7,12-Dimethylbenz[ajanthracene po/l 81 162 EPA Method 8270
3,3'-Dimethylbenzidine pa/L 81 162 EPA Method 8270
a,a-Dimethylphenethylamine g/l 81 162 EPA Method 8270
1,3-Dinitrobenzene pa/l 81 162 EPA Method 8270
2,4-Dinitrophenol Mo/l 51 102 EPA Method 8270
2,4-Dinitrotoluene pg/L 0.5 1.0 EPA Method 8270
2,6-Dinitrotoluene pg/l 0.5 1.0 EPA Method 8270
Di-n-octy! phthalate No flag No flag Set by EPD/EMS
1,4-Dioxane pg/L 500 1000 EPA Method 8270
Diphenylamine Hg/L 81 162 EPA Method 8270
1,2-Diphenylhydrazine pg/L 83.5 167 EPA Method 8270

Diquat dibromide pg/L 10 20 Final PDWS (EPA, 1996a)
Dissolved organic carbon ug/L 10,500,000 21,000,000 EPA Method 9060
Disulfoton pg/L 81 162 EPA Method 8270
Endosulfan | pg/L 0.25 0.5 EPA Method 8080
Endosulfan il pg/L 0.55 1.1 EPA Method 8080
Endosulfan sulfate pg/L 0.55 1.1 EPA Method 8080
Endothall Ho/L 50 100 Final PDWS (EPA, 1996a)
Endrin pg/L 1.0 2.0 Final PDWS (EPA, 1996a)
Endrin aldehyde pg/L 0.85 1.7 EPA Method 8080

Endrin ketone No flag No flag Set by EPD/EMS

Ethyl ether pg/L 50 100 EPA Method 8260

Ethyl methacrylate Hg/L 2.5 5.0 EPA Method 8270

Ethy! methanesulfonate ug/l 81 162 EPA Method 8270
Ethylbenzene pg/L 350 700 Final PDWS (EPA, 1996a)
Europium-152 uCi/mL 3.0E-08 6.0E-08 Interim Final PDWS (EPA, 1977)
Europium-154 pCi/mL 1.0E-07 2.0E-07 interim Final PDWS (EPA, 1977)
Europium-155 pCi/mL 3.0E-07 6.0E-07 Interim Final PDWS (EPA, 1977)
Famphur pg/L 81 162 EPA Method 8270
Fluoranthene pg/L 5.1 10.2 EPA Method 8270
Fluorene pg/L 5.1 10.2 EPA Method 8270
Fluoride pg/L 2,000 4,000 Final PDWS (EPA, 1996a)
Glyphosate pg/L 350 700 Final PDWS (EPA, 1996a)
Gross alpha pCi/mL 7.5E-09 1.5E-08 Final PDWS (EPA, 1996a)
Heptachlor po/l 0.2 0.4 Final PDWS (EPA, 1996a)
Heptachlor epoxide ug/L 0.1 0.2 Final PDWS (EPA, 1996a)
Heptachlorodibenzo-p-dioxins pg/l 0.007 0.014 EPA Method 8280
1,2,3,4,6,7,8-HPCDD pa/L 0.007 0.014 EPA Method 8280
Heptachlorodibenzo-p-furans pg/L 0.008 0.016 EPA Method 8280
1,2,3,4,6,7,8-HPCDF pg/L 0.008 0.016 EPA Method 8280
Hexachlorobenzene pg/L 0.5 1.0 Final PDWS (EPA, 1996a)
Hexachlorobutadiene pg/L 5.0 10 EPA Method 8270
Hexachlorocyclopentadiene ug/L 25 50 Final PDWS (EPA, 1996a)
Hexachlorodibenzo-p-dioxins ug/l 0.008 0.016 EPA Method 8280
1,2,3,4,7,8-HXCDD pg/L 0.0105 0.021 EPA Method 8280
Hexachlorodibenzo-p-furans Ha/l 0.006 0.012 EPA Method 8280
1,2,3,4,7,8-HXCDF po/L 0.0085 0.017 EPA Method 8280
Hexachloroethane pg/L 0.5 1.0 EPA Method 8270
Hexachlorophene pg/L 83.5 167 EPA Method 8270
Hexachloropropene pg/L 81 162 EPA Method 8270
2-Hexanone ug/L 50 100 EPA Method 8240
Indeno[1,2,3-¢,d]pyrene pg/L 0.5 1.0 EPA Method 8270

lodine pg/L 250 500 APHA Method 415A
lodine-129 pCi/mL 5.0E-10 1.0E-09 Interim Final PDWS (EPA, 1977)
lodine-131@ pCi/mL 1.5E-09 3.0E-09 Interim Final PDWS (EPA, 1977)
lodomethane (Methyl iodide) pg/L 125 250 EPA Method 8240

Iron pg/L 150 300 SDWS (EPA, 1996b)

Iron, dissolved pg/l 150 300 SDWS (EPA, 1996b)

Iron, total recoverable pg/l 150 300 SDWS (EPA, 1996b)

Iron-55) uCi/mL 1.0E-06 2.0E-06 Interim Final PDWS (EPA, 1977)
Iron-59@ pCi/mL 1.0E-07 2.0E-07 Interim Final PDWS (EPA, 1977)
Flagging Criteria
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Analyte Unit Flag 1 Flag 2 Sourcet

Isobutyl alcohol pg/L 834.5 1,669 EPA Method 8240

Isodrin Hg/L 81 162 EPA Method 8270

Isophorone pg/L 5.1 10.2 EPA Method 8270
Isopropylbenzene pg/L 5 10 EPA Method 8260
p-lsopropylbenzene pg/L 5 10 EPA Method 8260

Isosafrole pa/L 81 162 EPA Method 8270

Kepone pg/L 81 162 EPA Method 8270
Lanthanum-140@ pCi/mL 3.0E-08 6.0E-08 Interim Final PDWS (EPA, 1977)
Lead pg/l 25 50 Final PDWS (SCDHEC, 1981)
Lead, dissolved pg/L 25 50 Final PDWS (SCDHEC, 1981)
Lead, total recoverable pg/L 25 50 Final PDWS (SCDHEC, 1981)
Lead-212 pCi/mL 6.20E-08 1.23E-07 Proposed PDWS (EPA, 1991c)
Lindane pg/L 0.1 0.2 Final PDWS (EPA, 1996a)
Lithium pa/l 125 250 EPA Method 6010

Lithium, dissolved Hg/L 125 250 EPA Method 6010

Lithium, total recoverable Hg/L 125 250 EPA Method 6010

Magnesium No flag No flag Set by EPD/EMS

Magnesium, dissolved No flag No flag Set by EPD/EMS

Magnesium, total recoverable No flag No flag Set by EPD/EMS

Manganese pg/L 25 50 SDWS (EPA, 1996b)
Manganese, dissolved po/L 25 50 SDWS (EPA, 1996b)
Manganese, total recoverable Hg/L 25 50 SDWS (EPA, 1996b)
Manganese-54 pCi/mL 1.5E-07 3.0E-07 Interim Final PDWS (EPA, 1977)
Mercury Ho/L 1.0 2.0 Final PDWS (EPA, 1996a)
Mercury, dissolved pg/L 1.0 2.0 Final PDWS (EPA, 1996a)
Mercury, total recoverable pg/L 1.0 2.0 Final PDWS (EPA, 1996a)
Methacrylonitrile po/L 416.5 833 EPA Method 8240
Methapyrilene pg/L 81 162 EPA Method 8270
Methoxychlor pg/L 20 40 Final PDWS (EPA, 1996a)
Methyl ethyl ketone No flag No flag Set by EPD/EMS

Methyl isobuty! ketone No flag No flag Set by EPD/EMS

Methy! methacrylate pg/L 50 100 EPA Method 8270

Methyl methanesulfonate Ho/L 81 162 EPA Method 8270

Methyl tert-butyl ether pg/L 5.0 10 EPA Method 8260
3-Methylcholanthrene pa/l 81 162 EPA Method 8270
2-Methyl-4,6-dinitrophenol pg/L 51 102 EPA Method 8270
2-Methylnaphthalene pa/l 5.0 10 EPA Method 8270
Molybdenum pg/L 250 500 EPA Method 6010
Molybdenum, dissolved pg/L 250 500 EPA Method 6010
Molybdenum, total recoverable pg/L 250 500 EPA Method 6010
Naphthalene po/L 83.5 167 EPA Method 8270
1,4-Naphthoquinone Hg/L 81 162 EPA Method 8270
1-Naphthylamine Hg/L 81 162 EPA Method 8270
2-Naphthylamine pg/L 81 162 EPA Method 8270
Neptunium-237 pCi/mL 3.53E-09 7.06E-09 Proposed PDWS (EPA, 1991c¢)
Neptunium-239 pCi/mL 8.40E-07 1.68E-06 Proposed PDWS (EPA, 1991¢)
Nickel pg/L 50 100 Final PDWS (EPA, 1996a)
Nickel, dissolved pa/l 50 100 Final PDWS (EPA, 1996a)
Nickel, total recoverable pa/l 50 100 Final PDWS (EPA, 1996a)
Nickel-59 pCi/mL 1.5E-07 3.0E-07 Interim Final PDWS (EPA, 1977)
Nickel-63 pCi/mL 2.5E-08 5.0E-08 Interim Final PDWS (EPA, 1977)
Niobium-95E uCi/mL 1.5E-07 3.0E-07 Interim Final PDWS (EPA, 1977)
Nitrate as nitrogen pg/L 5,000 10,000 Final PDWS (EPA, 1996a)
Nitrate-nitrite as nitrogen pg/L 5,000 10,000 Final PDWS (EPA, 1996a)
Nitrite as nitrogen pg/l 500 1,000 Final PDWS (EPA, 1996a)
m-Nitroaniline pg/L 5.0 10 EPA Method 8270
o-Nitroaniline pg/L 5.0 10 EPA Method 8270
p-Nitroaniline pg/L 5.0 10 EPA Method 8270
Nitrobenzene pg/L 5.1 10.2 EPA Method 8270

Nitrogen by Kjeldahl method pg/l 500 1,000 EPA Method 351.2
2-Nitrophenol pg/l 5.1 10.2 EPA Method 8270
4-Nitrophenol Hg/L 5.1 10.2 EPA Method 8270
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Analyte Unit Flag 1 Flag 2 Sourcet
4-Nitroquinoline-1-oxide pg/L 81 162 EPA Method 8270
N-Nitrosodi-n-butylamine pg/L 81 162 EPA Method 8270
N-Nitrosodiethylamine pg/L 81 162 EPA Method 8270
N-Nitrosodimethylamine pg/L 83.5 167 EPA Method 8270
N-Nitrosodiphenylamine pg/L 5.1 10.2 EPA Method 8270
N-Nitrosodipropylamine pg/L 5.1 10.2 EPA Method 8270
N-Nitrosomethylethylamine pg/L 81 162 EPA Method 8270
N-Nitrosomorpholine Ho/L 81 162 EPA Method 8270
N-Nitrosopiperidine po/L 81 162 EPA Method 8270
N-Nitrosopyrrolidine pg/L 81 162 EPA Method 8270
5-Nitro-o-toluidine pg/L 81 162 EPA Method 8270

Nonvolatile beta pCi/mL 2.5E-08 5.0E-08 Interim Final PDWS (EPA, 1977)
Octachlorodibenzo-p-dioxins pg/L 0.0085 0.017 EPA Method 8280
Octachlorodibenzo-p-furans pg/L 0.0065 0.013 EPA Method 8280

Odor No flag No flag Set by EPD/EMS

Oil & grease pg/L 8,350 16,700 EPA Method 413.1

Oxamyl pg/L 100 200 Final PDWS (EPA, 1996a)
Parathion pg/L 0.4 0.8 EPA Method 8080

Parathion methyl pg/L 0.4 0.8 EPA Method 8080

PCB 1016 pg/L 0.25 0.5 Final PDWS (EPA, 1996a)
PCB 1221 pg/l 0.25 0.5 Final PDWS (EPA, 1996a)
PCB 1232 pg/L 0.25 0.5 Final PDWS (EPA, 1996a)
PCB 1242 pg/L 0.25 0.5 Final PDWS (EPA, 1996a)
PCB 1248 pg/L 0.25 0.5 Final PDWS (EPA, 1996a)
PCB 1254 pg/L - 0.25 0.5 Final PDWS (EPA, 1996a)
PCB 1260 pg/L 0.25 0.5 Final PDWS (EPA, 1996a)
PCB 1262 pg/L 0.25 0.5 Final PDWS (EPA, 1996a)
Pentachlorobenzene pa/l 81 162 EPA Method 8270
Pentachlorodibenzo-p-dioxins pg/l 0.008 0.016 EPA Method 8280
1,2,3,7,8-PCDD pg/L 0.0075 0.015 EPA Method 8280
Pentachlorodibenzo-p-furans po/L 0.0085 0.017 EPA Method 8280
1,2,3,7,8-PCDF pg/L 0.0085 0.017 EPA Method 8280
Pentachloroethane pa/L. 81 162 EPA Method 8270
Pentachloronitrobenzene Ho/L 81 162 EPA Method 8270
Pentachlorophenol pg/l 0.5 1.0 Final PDWS (EPA, 1996a)

pH pH 8.0 10 Set by EPD/EMS

pH pH 4.0 3.0 Set by EPD/EMS

Phenacetin ug/L 81 162 EPA Method 8270
Phenanthrene pg/L 5.1 10.2 EPA Method 8270

Phenol pag/L 83.5 167 EPA Method 8270

Phenols pa/l 50 100 EPA Method 420.1
p-Phenylenediamine pg/L 81 162 EPA Method 8270

Phorate ug/L 0.85 1.7 EPA Method 8080

Picloram po/l 250 500 Final PDWS (EPA, 1996a)
2-Picoline pg/L 81 162 EPA Method 8270
Plutonium-238 puCi/mL 3.51E-09 7.02E-09 Proposed PDWS (EPA, 1991c)
Plutonium-239 pCi/mL 3.11E-08 6.21E-08 Proposed PDWS (EPA, 1991c)
Plutonium-239/240% pCi/mL 3.11E-08 6.21E-08 Proposed PDWS (EPA, 1991c)
Piutonium-240 pCi/mL 3.11E-08 6.22E-08 Proposed PDWS (EPA, 1991c¢)
Plutonium-241® pCi/mL 3.13E-08 6.26E-08 Proposed PDWS (EPA, 1991c)
Plutonium-242@@ pCi/mL 3.27E-08 6.54E-08 Proposed PDWS (EPA, 1991c)
Potassium No flag No flag Set by EPD/EMS

Potassium, dissolved No flag No flag Set by EPD/EMS

Potassium, total recoverable No flag No flag Set by EPD/EMS
Potassium-40 pCi/mL 1.5E-07 3.0E-07 Proposed PDWS (EPA, 1986a)
Promethium-144 uCi/mL 5.0E-08 1.0E-07 EPA Method 901.1
Promethium-146 pCi/mL 5.0E-08 1.0E-07 EPA Method 901.1
Promethium-147 HCi/mL 2.62E-06 5.24E-06 Proposed PDWS (EPA, 1991c¢)
Pronamid pa/L 81 162 EPA Method 8270

Propionitrile pg/L 1,665 3,330 EPA Method 8240
n-Propylbenzene pg/l 5 10 EPA Method 8260

Pyrene pg/L 5.1 10.2 EPA Method 8270

Flagging Criteria
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Analyte Unit Flag 1 Flag 2 Sourcet

Pyridine pg/L 81 162 EPA Method 8270

Radium, total alpha-emitting pCi/mL 2.5E-09 5.0E-09 Interim Final PDWS (EPA, 1977)
Radium-226 pCi/mL 2.5E-09 5.0E-09 Interim Final PDWS (EPA, 1977)
Radium-228 pCi/mL 2.5E-09 5.0E-09 Interim Final PDWS (EPA, 1977)
Radon-222 pCi/mL 1.5E-07 3.0E-07 Proposed PDWS (EPA, 1991c¢)
Ruthenium-103® pCi/mL 1.0E-07 2.0E-07 Interim Final PDWS (EPA, 1977)
Ruthenium-106 pCi/mL 1.5E-08 3.0E-08 Interim Final PDWS (EPA, 1977)
Safrole pg/l 81 162 EPA Method 8270

Selenium pg/L 25 50 Final PDWS (EPA, 1996a)
Selenium, dissolved pg/L 25 50 Final PDWS (EPA, 1996a)
Selenium, total recoverable pg/L 25 50 Final PDWS (EPA, 1996a)
Silica No flag No flag Set by EPD/EMS

Silica, dissolved No flag No flag Set by EPD/EMS

Silica, total recoverable No flag No flag Set by EPD/EMS

Silver pg/L 50 100 SDWS (EPA, 1996b)

Silver, dissolved pa/L 50 100 SDWS (EPA, 1996b)

Silver, total recoverable Hg/L 50 100 SDWS (EPA, 1996b)

Simazine pg/L 2.0 4.0 Final PDWS (EPA, 1996a)
Sodium No flag No flag Set by EPD/EMS

Sodium, dissolved No flag No flag Set by EPD/EMS

Sodium, total recoverable No flag No flag Set by EPD/EMS

Sodium-22 pCi/mL 2.33E-07 4.66E-07 Proposed PDWS (EPA, 1991c¢)
Specific conductance pS/cm 250 500 Set by EPD/EMS

Strontium-89 pCi/mL 1.0E-08 2.0E-08 Interim Final PDWS (EPA, 1977)
Strontium-89/90Q uCi/mL 4.0E-09 8.0E-09 Final PDWS (EPA, 1996a)
Strontium-90 pCi/mL 4.0E-09 8.0E-09 Final PDWS (EPA, 1996a)
Styrene uo/L. 50 100 Final PDWS (EPA, 1996a)
Sulfate pg/L 200,000 400,000 Proposed PDWS (EPA, 1990)
Sulfide pg/L 8,350 16,700 EPA Method 9030

Sulfotepp ug/L 81 162 EPA Method 8270

Surfactants No flag No flag Set by EPD/EMS

2,3,7,8-TCDD pg/L 0.007 0.014 Final PDWS (EPA, 1996a)
2,3,7,8-TCDF pg/L 0.00425 0.0085 EPA Method 8280
Technetium-99 pCi/mL 4.5E-07 9.0E-07 Interim Final POWS (EPA, 1977)
1,2,4,5-Tetrachlorobenzene pg/L 81 162 EPA Method 8270
Tetrachlorodibenzo-p-dioxins po/L 0.007 0.014 EPA Method 8280
Tetrachlorodibenzo-p-furans pg/L 0.0055 0.011 EPA Method 8280
1,1,1,2-Tetrachloroethane po/l 10 20 EPA Method 8240
1,1,2,2-Tetrachloroethane pg/L 50 100 EPA Method 8240
Tetrachloroethylene pg/L 25 5.0 Final PDWS (EPA, 1996a)
2,3,4,6-Tetrachlorophenol pa/L 83.5 167 EPA Method 8270

Thallium Ha/L. 1.0 2.0 Final PDWS (EPA, 1996a)
Thallium, dissolved pg/L 1.0 2.0 Final PDWS (EPA, 1996a)
Thallium, total recoverable pg/L 1.0 2.0 Final PDWS (EPA, 1996a)
Thionazin Hg/L 81 162 EPA Method 8270 -
Thorium-228 pCi/mL 6.25E-08 1.25E-07 Proposed PDWS (EPA, 1991c)
Thorium-230 pCi/mL 3.96E-08 7.92E-08 Proposed PDWS (EPA, 1991c¢)
Thorium-232 pCi/mL 4.4E-08 8.8E-08 Proposed PDWS (EPA, 1991c¢)
Thorium-234@ pCi/mL 2.0E-07 4.01E-07 Proposed PDWS (EPA, 1991c¢)
Tin pg/L 250 500 EPA Method 282.2

Tin, dissolved pg/L 250 500 EPA Method 282.2

Tin, total recoverable pg/L 250 500 EPA Method 282.2

Tin-113 pCifmL 1.5E-07 3.0E-07 Interim Final PDWS (EPA, 1977)
Toluene pg/L 500 1,000 Final PDWS (EPA, 1996a)
o-Toluidine pg/L 81 162 EPA Method 8270

Total carbon pa/L 5,000 10,000 EPA Method 9060

Total coliform N/A 0 0 Final PDWS (EPA, 1996a)

Total dissolved solids No flag No flag Set by EPD/EMS

Total hydrocarbons pg/L 5,000 10,000 EPA Method 418.1 -

Total inorganic carbon pg/L 8,350 16,700 EPA Method 9060

Total organic carbon pg/L 500,000 1,000,000 EPA Method 9060

Total organic halogens pa/L 50 100 EPA Method 9020
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Analyte Unit Flag 1 Flag 2 Sourcet

Total organic nitrogen po/L 500 1,000 APHA Method 420

Total petroleum hydrocarbons pg/L 8,350 16,700 EPA Method 418.1

Total phosphates (as P) No flag No flag Set by EPD/EMS

Total phosphorus No flag No flag Set by EPD/EMS

Toxaphene pg/L 1.5 3.0 Final PDWS (EPA, 1996a)
2,4,5-TP (Silvex) pg/L 25 50 Final PDWS (EPA, 1996a)
Tributyl phosphate pg/L 86 172 EPA Method 8270
1,2,3-Trichlorobenzene pg/l 5 10 EPA Method 8260
1,2,4-Trichlorobenzene pg/L 35 70 Final PDWS (EPA, 1996a)
1,1,1-Trichioroethane pg/l 100 200 Final PDWS (EPA, 1996a)
1,1,2-Trichloroethane pg/L 25 5.0 Final PDWS (EPA, 1996a)
Trichloroethylene pg/L 2.5 5.0 Final PDWS (EPA, 1996a)
Trichlorofluoromethane pg/L 10 20 EPA Method 8240
2,4,5-Trichlorophenol pg/L 5.0 10 EPA Method 8270
2,4,6-Trichlorophenol pg/L 0.5 1.0 EPA Method 8270
2,4,5-Trichlorophenoxyacetic acid pg/L 0.25 0.5 EPA Method 8150
1,2,3-Trichloropropane pg/l 10 20 EPA Method 8240
Trichlorotrifluoroethane Ho/L 50 100 EPA Method 8260
0,0,0-Triethyl phosphorothioate pg/L 81 162 EPA Method 8270
1,2,4-Trimethylbenzene pg/L 5 10 EPA Method 8260

1,3,5- Trimethylbenzene pg/L 5 10 EPA Method 8260
1,3,5-Trinitrobenzene pg/L 81 162 EPA Method 8270

Tritium pCi/mL 1.0E-05 2.0E-05 Final PDWS (EPA, 1996a)
Turbidity® No flag No flag Set by EPD/EMS

Uranium pg/L 10 20 Proposed PDWS (EPA, 1991c)
Uranium alpha activity pCi/mbL 1.5E-08 3.0E-08 Proposed PDWS (EPA, 1991¢)
Uranium, dissolved pg/L 10 20 Proposed PDWS (EPA, 1991¢)
Uranium, total recoverable pg/L 10 20 Proposed PDWS (EPA, 1991c)
Uranium-233/234% pCi/mL 6.9E-09 1.38E-08 Proposed PDWS (EPA, 1991c¢)
Uranium-234 pCi/mL 6.95E-09 1.39E-08 Proposed PDWS (EPA, 1991¢)
Uranium-235 pCi/mL 7.25E-09 1.45E-08 Proposed PDWS (EPA, 1991¢)
Uranium-238 pCi/mL 7.3E-09 1.46E-08 Proposed PDWS (EPA, 1991c)
Vanadium pg/L 66.5 133 EPA Method 6010

Vanadium, dissolved pg/L 66.5 133 EPA Method 6010

Vanadium, total recoverable pa/L 66.5 133 EPA Method 6010

Vinyl acetate po/L 50 100 EPA Method 8240

m/p-Xylene ug/L 81 162 EPA Method 8260

o-Xylene Hg/L 5 10 EPA Method 8260

Xylenes pg/L 5,000 10,000 Final PDWS (EPA, 1996a)
Yttrium-88 puCi/mL 5.0E-08 1.0E-07 EPA Method 901.1

Zinc pg/L 2,500 5,000 SDWS (EPA, 1996b)

Zinc, dissolved pg/L 2,500 5,000 SDWS (EPA, 1996b)

Zinc, total recoverable pg/L 2,500 5,000 SDWS (EPA, 1996b)

Zinc-65 pCi/mL 1.5E-07 3.0E-07 . Interim Final PDWS (EPA, 1977)
Zirconium-95 pCi/mL 1.0E-07 2.0E-07 Interim Final PDWS (EPA, 1977)
Zirconium/Niobium-95@ pCi/mL 1.0E-07 2.0E-07 Interim Final PDWS (EPA, 1977)

t Analytical methods are discussed in the Analytical Data Review section of this document; references for dated sources
are in the References section.

= EMS discontinued monitoring this radionuclide because it is inappropriate for the SRS Groundwater Monitoring Program.

*» EPD/EMS set this flagging criterion using the 1991 proposed PDWS because the final PDWS in 1977 may have been in
error.

G When radionuclide analyses are combined, the lower DWS of the two isotopes is used for flagging.

©The primary maximum contaminant level range for turbidity is 1-5 NTU, which is inappropriate for the SRS Groundwater
Monitoring Program.

Note: Beginning fourth quarter 1992, samples were no longer filtered at the wells. Therefore, the methods for analyzing
metals now include a digestion step. Beginning fourth quarter 1993, the laboratories were required to report all metals as
total recoverable metals. Flagging criteria remain unchanged.

Flagging Criteria
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Sample Scheduling

Scheduling of sampling and analyses for the SRS Groundwater Monitoring Program conducted by EPD/EMS

is based on several factors. Environmental screening is scheduled on a regular basis. Additional scheduling is
based on previous flagging levels, regulatory requirements, and special requests that fall within the scope of the
Groundwater Monitoring Program. This information is used to generate The Savannah River Site’s Ground-
water Monitoring Program 1998 Sampling Schedule.

A breakdown by laboratory of the total number of analyses performed during first quarter 1998 follows:

Laboratory Number of Analyses
EMAX Laboratories, Inc. 3,326
Environmental Physics 15,749
EPD/EMS Laboratory 198
General Engineering Laboratories 28,346
QST Environmental, Inc. 13,700
Recra LabNet Philadelphia 33,549
Thermo NUtech 2,977

ENVIRONMENTAL SCREENING

New wells designated as screening program wells are scheduled initially for four quarters of environmental
screening. Environmental-screening constituents, which include indicator parameters, groundwater quality
characteristics, and some drinking water characteristics, are listed below. After the initial four quarters of
analyses for new wells, environmental screening is scheduled once every three years for wells identified as
environmental-screening program wells. The wells are sampled only for the environmental screening that has
not been analyzed within the past three years.

Beginning in 1996, EPD/EMS changed its policy concerning quarterly field measurements. Only wells
scheduled by request or wells identified for environmental screening receive field measurements.

Environmental-Screening Constituents

Aluminum pH Well condition Mercury

Arsenic Phenolphthalein alkalinity Fluoride Nitrate-nitrite as nitrogen

Barium Program Gross alpha Nonvolatile beta

Boron Sampling method {ron Selenium

Cadmium Site code Lead Silver

Chloride Specific conductance Lithium Sodium

Chromium Stabilized (Yes or No) Major ions Sulfate

Field measurements Time Calcium Total dissolved solids
Air temperature Total alkalinity Magnesium Total organic carbon
Date Turbidity Potassium Total organic halogens
Depth to water Volume purged Silica Total phosphates (as P)
Flow rate Water temperature Manganese Tritium

Scheduling Based on Flagging Levels

Only the flagging criteria for environmental screening and GC VOA (see Glossary) are used to trigger
scheduling. Wells are grouped for scheduling by monitoring site or by the investigation for which they are
sampled. Specific criteria for Flag 1 and Flag 2 designations are found in the Flagging Criteria section of this
report.

Sample Scheduling
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Beginning in 1996, only wells in the environmental-screening program were scheduled by flagging criteria once
a year. Constituents classified as Flag 0 in each well series are scheduled for analyses only by custodian
request or as part of the triennial environmental-screening program. If an analytical result for an environmental-
screening or GC VOA analysis in any well exceeds Flag 2 or Flag 1, the environmental-screening wells in the
same monitoring series are sampled and analyzed for that constituent once a year. If a constituent falls below
Flag 2 for three consecutive sampling events, the individual well’s flag is reduced from Flag 2 status to Flag 1 or
Flag O status, depending on the results, and the well is scheduled according to the lower flag. If a constituent
falls below Flag 1 for three consecutive sampling events, the individual well's flag is reduced from Flag 1 status
to Flag 0 status, and the flagging-based sampling ceases.

If an environmental-screening or GC VOA constituent has ever been flagged in a well series, it automatically
is flagged for all new wells of that series that are designated as environmental-screening wells. The rules
previously referred to also apply to removal of a flag from a new well.

When one or more of the five constituents in the GC VOA suite are flagged, the entire suite is scheduled for
analysis. The GC VOA suite includes the following: carbon tetrachloride, chloroform, tetrachloroethylene,
1,1,1-trichloroethane, and trichloroethylene.

The following constituents are exceptions to the flagging rules but still receive analyses by custodian request
or during triennial environmental-screening analyses:

 Specific conductance and pH, two indicator constituents, have flagging criteria but do not trigger the
scheduling mechanism.

* Noflags are set for the following indicator parameters and major cations: alkalinity, 5-day biochemicat
oxygen demand, calcium, carbonate, chemical oxygen demand, magnesium, potassium, silica, sodium,
total dissolved solids, total phosphates (as P), and total phosphorus.

* Aesthetic analyses such as color, odor, corrosivity, Eh, turbidity, and surfactants will not be assigned
flagging criteria but may be analyzed by special request.

» Common laboratory contaminants and cleaners including phthalates, dichloromethane (methylene
chloride), ketones, and toluene are not assigned flagging criteria unless they have primary drinking
water standards. These constituents may be analyzed by special request.

GCMS VOA ANALYSES

All wells are reviewed for total organic halogens (TOH) results twice a year. GCMS VOA (see Glossary) is
scheduled once for individual wells that are designated as environmental-screening wells, have had two results
for TOH greater than 10 pg/L (excluding the first TOH analysis), and have never received GCMS VOA analysis.

SAMPLING REQUESTS

Many analyses are scheduled at the request of various SRS groups. The person or group requesting an
analysis must submit a formal sampling request form to EPD/EMS. If the request is within the scope of the
Groundwater Monitoring Program, and if provision for the analysis has been made in the current laboratory
contract, the analysis is added to the sampling schedule. Likewise, if a sampling request should be deleted, the
originator of the request must submit a deletion form.

Regulatory Requirements

All regulatory sampling requirements, such as those mandated by the Resource Conservation and Recovery
Act (RCRA), are scheduled by request.

Changes in Sampling

For changes in sampling for first quarter 1998, please refer to the The Savannah River Site’s Groundwater
Monitoring Program 1998 Sampling Schedule.

Sample Scheduling
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RFI/RI Projects

The following RCRA Facility investigation/Remedial Investigation (RFI/RI) projects were either in process or
new during first quarter 1998:

e A/M Area and MetlLab

e F/HArea

o F-Area Water Treatment Unit
e H-Area Water Treatment Unit
* Interim Sanitary Landfill

e Sanitary Landfill

e TNX Area

e ZArea

CERCLA Projects

The following Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) projects
were either in process or new during first quarter 1998:

e C-Area Burning/Rubble Pit

C-Area Reactor Seepage Basin
e F-Area Burning/Rubble Pit

e Ford Building Seepage Basin

e H-Area Tank Farm Operable Unit
¢ K-Area Burning/Rubble Pit

e L-Area Burning/Rubble Pit

¢ R-Area Reactor Seepage Basin

Special Study

Pilot testing of the Purge Water Management System was a special study during first quarter 1998.

New Wells Scheduled for Sampling

The following new wells were scheduled for sampling for the first time during first quarter 1998: CSB 1C, 2C,
3C, and 7D; FBP 41C, 42C, 43C, 43DL, 43DU, 44D, 45D, 46D, 47D, and 48D; KRP 8 and 9; LFW 32C, 76, 77
and 78; LRP 5 and 6R; and RPC 6DL, 6DU, 7DL, 7DU, 8DL, 8DU, 10DL, 10DU, 11DL, and 11DU.

MAINTENANCE OR ACCESS PROBLEMS

The following wells had flowmeter problems during first quarter 1998: FBP 5D; FSB 77, 78, 116C, and 122D;
FST 1D; LDB 1; MCB 5C; MSB 9B, 38C, and 65D; P 26A; RWM 8 and 12; TNX 10D; and ZBG 1A.

Sample Scheduling
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The following wells were scheduled for sampling during first quarter 1998, but sampling was incomplete:

ABP 8C; AMB 14D and 15D; FBP 6D, 9D, 10D, and 11D; FSB111D, 114D, and 120D; HAA 3D, 6A, and 6D;
HSB 68A, 147D, and 152D; HSL 3D and 7D; HXB 6D; LFW 43C, 63D, 65D, 77, and 78; MSB 1D, 39TA, 48D,
and 55HC; QA 58A; and ZBG 1A.

Wells LWF 60D and 62D were resampled for volatiles in April because the volatile vials for the March sampling
event were broken.

The following wells were resampled for volatiles in March because the original samples arrived at the lab out of
temperature: AMB 4B, 4D, 5, 6, 11B, 11D, 12D, 13AR, 16D, 18A, 18C, and 4A and 17A with associated QA
samples; and MSB 29B, 29C, 29D, 42C, 43A, 43B, and 43D.

Well MSB 74B was not sampled in March because a tracer test was run on the well.

Wells FSB106D; FSL 4D; FTF 1,2, 4,5, 6, 7, 8, 9, 10, 11, 13, and 14; and MSB 3B, 8A, 9C, 15C, 46C, and 87C
were not sampled because they were dry.

Wells FSB 78A; KDB 1; LFW 58D and 65B; and MSB 6C, 15D, 16C, 27TA, 36D, and 47TA were not sampled
because of mechanical problems.

Well RWM 10 was not in operation for the January and February sampling events; wells TRW 3 and 4, for the
January, February and March events; and wells TRW 1 and 2, for the March event.

In February, wells TIR 3B and ZBG 1A and, in March, wells FST 1D and TNX 10D were sampled using hand-
held pumps.

The following wells were not sampled because they were in a contamination area: ASB 1A, 2AR, 2CR, 3CR,
BA, and 10CR.

Wells HTF 2, 3, 5, and 6 did not have field readings because they were in a contaminated area.

R-Area Bingham Pump Outage Pits wells were scheduled for field measurements in March, but the event was
not completed until second quarter 1998. '

Wells FSB 87D, LRP 2, MSB 82A, RPC 6DU, and RWM 1 did not have water-level measurements registered,
even though the wells could be sampled.

Wells BGO 2D, HIW 2MC, and HIW 4MC did not have synchronous water-level measurements because they
were inaccessible.

PURGE-WATER CONTAINMENT PROGRAM

Beginning in 1991, a purge-water containment program was partially implemented to dispose properly of the
water purged from certain wells before sampling. According to the Investigation-Derived Waste Management
Plan (WSRC, 1995), additional wells were identified for purge-water treatment at the M-1 Air Stripper and F-
and H-Area Effluent Treatment Facility. The program has been implemented, and no well that was scheduled
for analysis as part of the Groundwater Monitoring Program during first quarter 1998 was not sampled.

Sample Scheduling
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Field Notes

A sampler may visit a well to collect field data, collect samples, and/or measure depth to water. A well may be
visited multiple times during a quarter for any combination of these reasons. Field measurements generally
include air temperature, depth to water prior to pumping, dissolved oxygen, Eh (REDOX potential), flow rate,
pH, phenolphthalein alkalinity, specific conductance, total alkalinity, turbidity, volume of water purged prior to
sampling, and water temperature.

EPD/EMS personnel and RCS Corporation of Aiken, SC, performed well visitations during first quarter 1998.
Each sampler maintained a field notebook. These notebooks are in the first quarter 1998 section of the
EPD/EMS Groundwater Monitoring Library. All well visitations were routine during first quarter 1998, except as
indicated in table 3. The table includes samplers’ comments on conditions that may affect the samples or the
data-collection process. The majority of wells sampled during first quarter 1998 were pumped. Bailed wells are
listed in table 98 in the Quality Control Samples section.

Among Z series wells, only six of the 15 wells have casings large enough to allow sampling (Z 4, 7, 9, 19, 20,
and 20B). All other Z wells have very narrow casings (~.75 in.), making bailing impractical. A bailer is stuck
in well Z 3. Z wells are scheduled generally for water-level measurements only.

If a well pumps or is bailed dry during purging and is revisited and sampled within 24 hours, this is considered
one sampling event yielding a single set of field and analytical data. For such wells, table 3 lists the volume
purged before the well went dry during the first visitation. The Analytical Results section gives the total amount
of water purged from each well in one sampling event.

Comments about dry wells and continuously pumping wells are in the Analytical Results section.
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Figure 3. Three Types of Groundwater Monitoring Wellheads
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Table 3. Comments from the Field Data

Well Date Comments
ABP Series
ABP 8C 02/20/98 Dry after 4 gal
03/10/98 Dry after 5 gal
AMB Series
AMB 6 03/23/98 Resampled for volatiles
AMB 7 03/05/98 Dry after 27 gal
03/09/98 Dry after 5 gal; not sampled
AMB 10A 03/05/98 Dry after 69 gal; not sampled
AMB 13AR 03/23/98 Resampled for volatiles
AMB 14D 03/05/98 Dry after 1 gal
03/09/98 Dry after 1 gal
03/10/98 Dry after 3 gal
AMB 15D 03/05/98 Dry after 1 gal; not sampled
AMB 16D 03/23/98 Resampiled for volatiles
AMB 18C 03/23/98 Resampled for volatiles
ASB Series
ASB 1A 03/05/98 Located in contaminated area; not sampled
03/23/98 Located in contaminated area; not sampled
ASB 2AR 03/05/98 Located in contaminated area; not sampled
ASB 2CR 03/04/98 Located in contaminated area; not sampled
ASB 3AR 03/05/98 Located in contaminated area; not sampled
ASB 3CR 03/04/98 Located in contaminated area; not sampled
ASB 5AR 03/03/98 Dry after 4 gal
ASB 6A 03/05/98 Located in contaminated area; not sampled
03/23/98 Located in contaminated area; not sampled
ASB 6TA 03/04/98 Dry after 32 gal
ASB 10CR 03/02/98 Located in contaminated area; not sampled
BGO Series
BGO 2D 03/23/98 Inaccessible
CMP Series
CMP 31C 01/08/98 Well bailed after pump removed
CRP Series
CRP 3D 02/09/98 Dry after 2 gal
CRP 5D 02/09/98 Dry after 3 gal
CSB Series
CSB 7D 02/24/98 Water will not come to surface
FBP Series
FBP 4 03/30/98 Flowmeter broken, estimated volume purged calcutated
using 2.5 gal buckets
FBP 6D 03/30/98 Dry after 2 gal
03/31/98 Metals not collected because of high turbidity
FBP 7D 03/30/98 Dry after 3 gal
FBP 8D 03/30/98 Dry after 23 gal
FBP 9D 03/30/98 Dry after 5 gal
FBP 10D 03/30/98 Metals not collected because of high turbidity
FBP 11D 03/30/98 Dry after 1 gal
03/31/98 Metals not collected because of high turbidity
Field Notes
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Well Date Comments

FEX Series
FEX 6 01/21/98 No water in standpipe
FEX7 01/21/98 No water in standpipe
FEX 8 02/12/98 No water in standpipe
FEX 9 02/12/98 No water in standpipe
FEX 10 02/12/98 No water in standpipe
FEX 11 01/22/98 No water in standpipe
FIN Series
FIN 2TK 02/12/98 No water in standpipe
FSB Series
FSB 77 01/12/98 Flowmeter broken, estimated volume purged
FSB 78 01/13/98 Flowmeter broken, estimated volume purged
FSB 78A 01/26/98 Pump broken; not sampled
FSB 78C 01/13/98 Dry after 43 gal
FSB 87D 01/08/98 No water in standpipe, water level could not be
determined
FSB 88D 01/05/98 Dry after 11 gal
FSB 90D 01/20/98 Dry after 4 gal
FSB 93D 01/12/98 Dry after 6 gal
FSB 94C 01/12/98 Dry after 25 gal
FSB 97D 01/14/98 Dry after 8 gal
01/19/98 Dry after 8 gal
FSB 98D 01/19/98 Dry after 9 gal
FSB 99D 01/12/98 Dry after 39 gal
FSB106D 01/13/98 No water in standpipe, water level could not be
determined
FSB107C 01/22/98 Well broken
FSB108D 01/22/98 Dry after 4 gal
01/26/98 Dry after 5 gal
FSB109D 01/22/98 Dry after 3 gal
FSB111C 01/06/98 Unable to sample because of inclement weather
FSB113A 01/07/98 Dry after 39 gal
FSB113C 01/07/98 Dry after 26 gal
FSB115D 01/06/98 Turbidity meter failed to work
FSB116C 01/07/98 Flowmeter did not work, estimated volume purged
calculated using 2.5 gal buckets
FSB116D 01/07/98 Dry after 3 gal
FSB119D 01/19/98 Dry after 7 gal
FSB120A 01/12/98 Dry after 34 gal
FSB120D 01/12/98 Dry after 6 gal '
01/13/98 Metals not collected because of high turbidity
FSB121DR 02/17/98 Dry after 1 gal
02/19/98 Dry after 3 gal
FSB122D 01/09/98 Flowmeter broken, estimated volume purged
FSL Series
FSL 1D 01/28/98 Dry after 1 gal
FSL 2D 01/26/98 Dry after 8 gal
FSL7D 01/28/98 Dry after 1 gal
FST Series
FST1D 03/12/98 Flowmeter not present; used hand-held pump
FTF Series
FTF 4 03/13/98 Pumped dry; not sampled
FTF5 03/13/98 Pumped dry; not sampled
FTF7 03/13/98 Pumped dry; not sampled
Field Notes
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Well Date Comments

FTF 9 03/11/98 Pumped dry; not sampled
FTF 13 03/11/98 Pumped dry; not sampled
FTF 16 03/11/98 Muddy
FTF 18 03/11/98 Cloudy
FTF 22 03/11/98 Muddy
FTF 23 03/11/98 No sign
FTF 27 03/12/98 Turbidity >1000
HAA Series
HAA 1TA 03/11/98 Flowmeter malfunctioned, estimated volume purged
calculated using buckets
HAA 2B 01/30/98 Dry after 47 gal
HAA 3D 01/05/98 Dry after 10 gal
01/06/98 Samples not collected because of high turbidity
01/13/98 Dry after 3 gal
01/14/98 Metals not collected because of high turbidity
02/02/98 Dry after 6 gal
02/06/98 Dry after 8 gal; metals not collected because of high
turbidity
HAA 6A 01/30/98 Metals not collected because of high turbidity
HAA 6D 02/02/98 Dry after 3 gal; metals not collected because of high
turbidity
HCA Series
HCA 4 03/12/98 Dry after 20 gal
HIN Series
HIN60OTK 02/19/98 No water in standpipe
03/17/98 No water in standpipe
HSB Series
HSB 55A 01/12/98 Pumped slowly
HSB 65A 01/12/98 Pumped slowly
HSB 68C 01/28/98 Dry after 20 gal
HSB 70C 01/28/98 Dry after 26 gal
HSB 71C 01/26/98 Dry after 40 gal
HSB 84B 01/05/98 Dry after 51 gal
HSB 84C 01/05/98 Dry after 14 gal
HSB 85B 01/13/98 Dry after 35 gal
HSB102D 01/07/98 Dry after 11 gal
HSB110C 01/07/98 Dry after 19 gal
HSB112D 01/07/98 Dry after 11 gal
HSB112E 01/06/98 Dry after 7 gal
HSB115D 01/06/98 Dry after 2 gal
HSB123A 01/15/98 Dry after 32 gal
01/19/98 Dry after 33 gal
HSB126D 01/13/98 Dry after 12 gal
HSB129C 01/28/98 Dry after 26 gal
HSB132C 01/20/98 Dry after 38 gal
HSB136D 01/13/98 Dry after 12 gal
HSB138D 01/21/98 Dry after 8 gal
HSB139C 01/26/98 Dry after 24 gal
01/28/98 Dry after 27 gal
HSB142D 01/22/98 Dry after 4 gal
HSB147D 01/22/98 Dry after 18 gal
HSB148C 01/15/98 Dry after 24 gal
01/19/98 Dry after 24 gal
HSB148D 01/15/98 Dry after 8 gal
01/19/98 Dry after 5 gal
Field Notes
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Well Date Comments
HSB152D 01/21/98 Dry after 12 gal
HSL Series
HSL 3D 01/28/98 Dry after 13 gal
HSL 7D 01/30/98 Dry after 23 gal
HSL 8AA 01/29/98 Dry after 14 gal
02/02/98 Dry after 15 gal
02/06/98 Dry after 14 gal; not sampled
HTF Series
HTF 2 03/25/98 Located in contaminated area
HTF 3 03/25/98 No field reading
HTF 5 03/25/98 No field reading
HTF 6 03/25/98 No field reading
HTF 10 03/24/98 No sign
HTF 12 03/25/98 Ball valve split; not sampled
HXB Series
HXB 5D 01/19/98 Dry after 9 gal
HXB 6D 01/20/98 Dry after 5 gal
03/26/98 Dry after 7 gal; water purged through sample port to lower
turbidity, metals not collected because of high turbidity
KDB Series
KDB 1 01/08/98 Dry after 5 gal; gate vaive cracked
02/25/98 Dry after 16 gal; pump will not start
03/10/98 Dry after 17 gal
KDB 3 01/08/98 Dry after 15 gal
02/25/98 Dry after 16 gal
03/10/98 Dry after 17 gal
KDB 4 01/08/98 Dry after 6 gal
02/25/98 Dry after 6 gal
03/10/98 Dry after 7 gal
KDB 5 01/08/98 Dry after 5 gal
02/25/98 Dry after 8 gal
03/10/98 Dry after 9 gal
KRB Series
KRB 16D 03/10/98 Dry after 16 gal
KRB 17D 03/10/98 Dry after 15 gal
KRB 18D 03/10/98 Dry after 14 gal
KRB 19D 03/10/98 Dry after 13 gal
KSM Series
KSM 1D 03/10/98 Dry after 9 gal
LDB Series
LDB 1 01/08/98 Dry after 15 gal; flowmeter broken, estimated volume
purged
02/25/98 Dry after 15 gal; flowmeter broken, estimated volume
purged
03/10/98 Dry after 15 gal
LDB 2 01/08/98 Dry after 20 gal
02/25/98 Dry after 32 gal
03/10/98 Dry after 14 gal
Field Notes
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Well Date Comments
LDB 4 01/08/98 Dry after 10 gal; no sign
02/25/98 Dry after 11 gal
03/10/98 Dry after 8 gal
LDS Series
LDS 1P 03/10/98 Dry after 7 gal
LFW Series
LFW 58D 03/16/98 Water will not come to surface; not sampled
LFW 658 02/05/98 Variable speed box overload; not sampled
LFW 76 02/17/98 Dry after 5 gal
LFW 77 02/06/98 Dry after 3 gal
LFW 78 02/17/98 Dry after 3 gal
LRP Series
LRP 2 03/12/98 No water in standpipe, depth to water could not be
determined
MCB Series
MCB 5C 02/20/98 Flowmeter broken, estimated volume purged calculated
using 5 gal buckets
MCB 7C 03/04/98 Dry after 23 gal
MSB Series
MSB 1C 02/11/98 Dry after 36 gal
MSB 1CC 02/11/98 Dry after 13 gal
MSB 1D 02/11/98 Dry after 12 gal; missed two 950 amber bottles
MSB 2B 02/17/98 Dry after 22 gal
02/18/98 Dry after 35 gal
MSB 2C 02/17/98 Dry after 10 gal
02/18/98 Dry after 13 gal
MSB 3C 02/19/98 Dry after 13 gal
MSB 6C 02/02/98 Pump broken
03/31/98 Well broken; not sampled
MSB 9B 03/05/98 Dry after 5 gal; flowmeter did not turn because flow was
insufficient
MSB 11F 02/05/98 No water in standpipe
MSB 13CC 02/05/98 Dry after 13 gal
MSB 13D 02/05/98 Dry after 9 gal
MSB 15C 03/10/98 Dry after 1 gal; no water in standpipe
MSB 15D 02/10/98 Variable box shows overload
03/31/98 Overload, well broken; not sampled
MSB 16C 02/09/98 Will not pump; no water in standpipe
03/31/98 Well broken, water will not come to surface; not sampled
MSB 19B 02/06/98 Well broken
MSB 20C 02/26/98 Dry after 4 gal
MSB 24 02/09/98 Dry after 4 gal
MSB 27 03/03/98 Dry after 6 gal; no water in standpipe
MSB 27TA 03/03/98 Water will not come to the surface; not sampied
MSB 29B 03/24/98 Resampled for volatiles
MSB 29C 03/24/98 Resampled for volatiles
MSB 239D 03/24/98 Resampled for volatiles
MSB 30AA 02/06/98 Dry after 69 gal
MSB 36D 02/19/98 Pump not working
03/31/98 Well broken, water will not come to surface; not sampled
MSB 38C 02/12/98 Flowmeter broken, estimated volume purged
MSB 39A 02/24/98 Dry after 111 gal
MSB 39D 02/25/98 Dry after 11 gal
MSB 42C 03/23/98 Resampled for volatiles
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Well Date Comments
MSB 43A 03/23/98 Resampled for volatiles
MSB 43B 03/24/98 Resampled for volatiles
MSB 43D 03/09/98 Dry after 9 gal
03/24/98 Dry after 5 gal; resampled for volatiles
MSB 46A 02/27/98 Dry after 43 gal
03/02/98 Dry after 21 gal
MSB 47TA 02/23/98 Pumps too slowly; not sampled
MSB 48D 03/10/98 Dry after 6 gal
MSB 49D 02/24/98 Dry after 12 gal
MSB 55D 02/26/98 Water will not come to surface
MSB 55HC 02/26/98 Dry after 14 gal
03/02/98 Dry after 9 gal
03/03/98 Metals not collected
MSB 57D 02/19/98 Dry after 11 gal
MSB 58D 02/19/98 Dry after 8 gal
MSB 59D 02/19/98 Dry after 12 gal
MSB 60D 02/19/98 Dry after 11 gal
MSB 62D 02/18/98 Dry after 5 gal
MSB 63D 02/12/98 Dry after 7 gal
MSB 65D 02/24/98 Flowmeter not working, estimated volume purged
calculated using 2.5 gal buckets
MSB 70D 02/19/98 Dry after 2 gal
02/20/98 Dry after 3 gal
02/23/98 Dry after 6 gal
02/25/98 Dry after 5 gal
MSB 71B 03/03/98 Dry after 51 gal
MSB 74B 03/04/98 Tracer test being conducted on well; not sampled
MSB 74C 03/04/98 Dry after 18 gal
MSB 74D 03/04/98 Dry after 5 gal
MSB 75C 03/04/98 Dry after 6 gal
MSB 79B 02/19/98 Dry after 41 gal
MSB 82A 02/23/98 Dry after 53 gal
02/25/98 Dry after 8 gal; no water in standpipe, depth to water
could not be determined; not sampled
MSB 83D 02/26/98 Dry after 8 gal
MSB 84A 03/02/98 Dry after 29 gal
MSB 85D 03/02/98 Dry after 27 gal
MSB 85TA 03/02/98 Dry after 45 gal
P Series
P 26A 03/02/98 Flowmeter not present, flowrate determined by using 2.5
gal buckets i
P 268B 01/29/98 Flowmeter not present
P 26D 01/29/98 Flowmeter not present
RPC Series
RPC 4DU 01/14/98 Dry after 25 gal
01/19/98 Dry after 33 gal
RPC 5DU 01/14/98 Dry after 23 gal
RPC 6DU 01/14/98 No water in standpipe, water level could not be
determined
01/28/98 Water too dark to take turbidity reading; chocolate brown
RPC 8DU 01/19/98 Dry after 13 gal
02/05/98 Dry after 15 gal
RPC 10DU 01/19/98 3 gal purged through sample port to lower turbidity
RSE Series
RSE 10 01/14/98 Dry after 13 gal
Field Notes
ESH-EMS-980568 Page 29 First Quarter 1998



Well Date Comments

RWM Series
RWM 1 01/21/98 No water in standpipe, water level could not be
determined
02/04/98 No water in standpipe, depth to water could not be
determined
03/11/98 No water in standpipe
RWM 2 01/21/98 No water in standpipe, depth to water could not be
determined
03/11/98 No water in standpipe
RWM 8 01/23/98 Flowmeter not working, estimated volume purged
02/04/98 Flowmeter broken
RWM 12 01/23/98 Flowmeter not working, estimated volume purged
RWM 13B 01/22/98 No water in standpipe
RWM 13C 01/22/98 No water in standpipe
RWM 14C 02/04/98 No water in standpipe
SRW Series
SRW 16A 03/02/98 Dry after 29 gal
TIR Series
TIR3B 02/10/98 Used hand-held pump
TNX Series
TNX 3D 03/05/98 Dry after 7 gal
TNX 6D 01/29/98 Dry after 3 gal
TNX 10D 03/02/98 Dry after 3 gal; flowmeter not present; used hand-held
pump
03/04/98 Hand-held pump stopped working; not sampled
TRW Series
TRW 1 03/31/98 Well not operational
TRW 2 03/31/98 Well not operational
TRW3 02/27/98 Well not operational; not sampled
03/31/98 Well not operational; not sampled
TRW 4 02/27/98 Well not operational; not sampled
03/31/98 Well not operational; not sampled
WTU Series
WTU1EX 01/21/98 No water in standpipe
01/22/98 No water in standpipe
02/12/98 No water in standpipe
WTU 2IN 01/21/98 No water in standpipe
01/22/98 No water in standpipe
02/12/98 No water in standpipe
ZBG Series
ZBG 1A 01/30/98 Flowmeter not present
02/02/98 Dry after 10 gal; flowmeter not present; used hand-held

submersible pump; turbidity >1,000 NTU, some
samples not sent because of high turbidity

Field Notes
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Analytical Data Review

The SRS Groundwater Monitoring Program evaluates all data systematically to provide high-quality data for
reporting on the environmental monitoring and cleanup efforts at SRS. Data verification and validation are
continuous, interactive processes, usually completed within 60 days after the last data are received for a
quarter.

ES, EX, GE, and WA, the primary contracting laboratories for sample analyses, performed all analyses with the
following exceptions:

e The EM Lab at SRS conducted total-activity analyses of samples for shipping clearance. The EM Lab
also conducted tritium analyses of samples from specified well series.

» GE subcontracted radionuclide analyses to GP, and WA subcontracted radionuclide analyses to TM.
GP and TM conducted gross alpha, nonvolatile beta, tritium, and selected radionuclide analyses.

GIMS DATA REVIEW MODULE

The Geochemical Information Management System (GIMS) is a combination of hardware, software, data,

and procedures that supports EPD/EMS’ data management activities. The GIMS Data Review Module provides
automated data loading, validation and verification functions, data editing, determination of data review status,
report generation, and data review QA. The data editing program allows users to correct errors in loaded
analytical, field, and shipping data. When the review process is complete, data are loaded into the permanent
production database tables in GIMS and are available sitewide.

REVIEW OF THE ANALYTICAL DATA

EPD/EMS reviews analytical data from the laboratories for errors and unusual results before releasing the data
for use. The laboratories are asked to review and comment on suspect data.

Typical errors identified during data loading into GIMS include incorrect sample dates, run dates, and sample
identifications; incorrectly entered analytical units, methods, and corresponding detection limits; and incorrect
dilution factor calculations.

Analytical results that appear different from historical data collected since 1991 are brought to the attention of
the appropriate laboratory. Thus, the laboratory is able to identify problems with some of the analyses, including
incorrect dilution factor calculations and data entry errors. EPD/EMS corrects data files after receiving written
notification from the laboratory. Specific details concerning the corrections are entered in the EMS Groundwater
Monitoring Program Changes to the Database Logbook.

Samples that exceeded holding times are indicated by an analysis qualifier of Q in the analytical results tables
(see Appendix B for further information). The analysis qualifier Vis used to indicate sample results associated
with method laboratory blanks at the preparation step that are elevated above the instrument detection limit.
Samples that were preserved incorrectly are marked with a Y analysis qualifier in the analytical results tables
(see Appendix B). Usually, the Y indicates that the sample coolers were not cold enough. An / analysis qualifier
indicates that a sample’s matrix spike recovery was not within control limits.

To determine if a new analytical result for a sampling site is similar to or relatively higher or lower than historical
results, new results for each well are compared to its historical results using the following procedure:

¢ GIMS calculates the mean of the historical results and the mean of the historical results above
detection for all analytes in the wells being compared. The historical results that are below their
detection limit value are considered at their detection limits for the purpose of the calculation. The
process eliminates any false high values due to diluted samples.

Analytical Data Review
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* GIMS factors in trends in the data calculated from the previous eight sampling events. If no previous
data are available for a particular well/analyte combination, the program includes previous results from
other wells in the same vicinity.

 Results greater than 10 times the calculated mean of the previous results are marked as “high.”
Results (or their detection limits if the results are below detection) less than 10 percent of the calculated
mean of the previous results are marked as “low.”

GIMS flags the potentially anomalous results for review. The data reviewer examines the results and takes into
account individual historical values, variations of certain values, general trends in the data, and data in the prep
batch associated with the current result. The data reviewer eliminates results if anomalous historical results
have skewed the calculated mean. Another data reviewer inspects and confirms that the results marked as
anomalous are properly identified. Anomalous results are presented to the lab for review and comment. Results
significantly high or low compared with historical data are rerun by the lab.

Review of the Analytical Narratives

EPD/EMS reviews the analytical narratives received from the laboratories, which are used as reference
materials throughout the data validation process. Any discrepancies between the narratives and the analytical
or chain-of-custody (COC) data must be resolved by the laboratories. The narratives include the following types
of problems: QA samples that do not meet the criteria specified by the analytical method, problems with matrix
interference, sample-specific adjustments to the method caused by high concentrations of some analytes,
problems with sample preservation and holding time, instrument calibration problems, and contaminated
blanks. The narratives also include additional information about COC and analytical data.

The four primary laboratories (ES, EX, GE, and WA) differ in their analytical suite assignments for certain con-
stituents. Thus, some analytes may not be analyzed by all laboratories. See the Sample Scheduling, Field
Notes, Quality Control Samples, and Analytical Results sections of this report for more information on wells
scheduled but not sampled this quarter.

Review of ES’s Analytical Data

A technical review of the quarter’s analytical data identified at least one reported result for each of the analyses
in table 4 as high compared with historical data. A review of the laboratory records did not reveal any problems
with the analyses.

A technical review of the quarter’s analytical data identified at least one reported result for each of the analyses
in table 5 as low compared with historical data. A review of the laboratory records did not reveal any problems
with the analyses.

Review of EX’'s Analytical Data

A technical review of the quarter’s analytical data identified at least one reported result for each of the analyses
in table 6 as high compared with historical data. A review of the laboratory records did not reveal any problems
with the analyses.

A technical review of the quarter’s analytical data identified no reported results as low compared with historical
data.

Analytical Data Review
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Review of GE’s Analytical Data

A technical review of the quarter’s analytical data identified at least one reported result for each of the analyses
in table 7 as high compared with historical data. A review of the laboratory records did not reveal any problems
with the analyses.

A technical review of the quarter’s analytical data identified at least one reported result for each of the analyses
in table 8 as low compared with historical data. A review of the laboratory records did not reveal any problems
with the analyses.

Review of GP’s Analytical Data

A technical review of the quarter’s analytical data identified at least one reported result for each of the GP
analyses in tables 9 and 10 as being either high or low, respectively, compared with historical data.

The following isotopes were rejected for several wells because of low abundance: iodine-129, lead-212,
actinium-228, europium-154, cesium-137, cobalt-60, promethium-144, promethium-146, potassium-40,
europium-155 and yttrium-88.

The following isotopes were rejected for several wells because of low abundance: cerium-144, cesium-1 37,
curium-244, lead-212, manganese-54, potassium-40, thorium-228, thorium-230, yttrium-88, and zinc-65.

Review of WA’s Analytical Data

A technical review of the quarter’s analytical data identified at least one reported result for each of the analyses
in table 11 as high as compared with historical data. A review of the laboratory records did not reveal any
problems, except as noted previously.

A technical review of the quarter’s analytical data identified at least one reported result for each of the analyses
in table 12 as low as compared with historical data. A review of the laboratory records did not reveal any
problems.

Review of TM’s Analytical Data

A technical review of the quarter’s analytical data identified at least one reported result for each of the analyses
in table 13 as high as compared with historical data. A review of the laboratory records did not reveal any
problems.

A technical review of the quarter’s analytical data identified at least one reported result for each of the analyses
in table 14 as low as compared with historical data. A review of the laboratory records did not reveal any
problems.

ANALYTICAL METHODS

Sample analyses performed for EPD/EMS during first quarter 1998 were conducted using EPA and other
methods as noted in tables 15-21 at the end of this section. ES, EX, GE, and WA performed most of the
analyses conducted during the quarter. Their methods and estimated quantitation limits (EQLs) are listed in
table 15 for ES, table 16 for GE, table 17 for WA, and table 18 for EX.

GP and TM performed the radionuclide analyses during first quarter 1998. Radionuclide methods generally are
modified by the laboratories performing the analyses. Their methods and EQLs are listed in table 19 for GP and
table 20 for TM.

The EM Lab conducted selected radionuclide analyses of samples required by the Groundwater Monitoring
Program. The total activity method used by the EM Lab is an in-house method based on applicable EPA, DOE,
or other procedures. Methods used by EPD/EMS for testing other radioisotopes also are in-house analytical
methods. The EM Lab radioactivity determinations are reported as the absolute concentrations calculated from
the analytical tests. The EM Lab’s method and EQL are listed in table 21.
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If the laboratories used more than one analytical method for an analyte, the methods are listed in the tables in
descending order according to frequency of use. Generally, the method listed first was used for at least half of
the analyses.

Table 4. ES Samples with High Analytical Results as Compared to Historical Data

Analyte Welli(s)
Mercury TRW 1
Nitrate TNX 3D

T The questioned value was at least 10 times higher than historical data. Because holding time had been exceeded, the
laboratory was not asked to reanalyze the sample.

Table 5. ES Samples with Low Analytical Results as Compared to Historical Data

Analyte Welli(s)
Gross alpha LFW 63C
Lead TBG 41

t The questioned value was at least 10 times lower than historical data. Because holding time had been exceeded, the
laboratory was not asked to reanalyze the sample.

Table 6. EX Samples with High Analytical Results as Compared to Historical Data

Analyte Well(s)

Total organic carbon AMB 7At, AMB 17A

t The questioned value was at least 10 times higher than historical data. Because holding time had been exceeded, the
laboratory was not asked to reanalyze the sample.

Table 7. GE Samples with High Analytical Results as Compared to Historical Data

Analyte Well(s)

Aluminum HAA 6A, HSL 8AA

Barium FSB123D

Calcium HAA 1AA, HAA 4B, HR8 14, HSL 4D, HSL 5Dt, HSL 8Ct

Chloromethane (methylene chloride) FSB104Ct

Copper FSB 99D, FSL 7Dt, HSB 86D

Lead FSB105DR, HSB 86D®

Magnesium HAA 3A, HR8 14

Mercury FSB112D

Nitrate-nitrite as nitrogen FSB 78A, FSB 89C, FSB115D, HSB100Ct, HSB124ARt, HSB132D1,
HSL 6At, HSL 8A

Sodium HAA 5C, HAA 6D, HR8 141

Specific conductance FSB 761, FSB 76Ct, FSL 1D, HSB146Dt

Tetrachloroethylene HSB147D

Thallium FSB 79CHE
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Analyte Welli(s)

Trichloroethylene FSB 92C, FSB 98Ct, HSB145C
Zinc FSB 771, HSB139Ct+

t The questioned value was at least 10 times higher than historical data. Because holding time had been exceeded, the
laboratory was not asked to reanalyze the sample.

EThe questioned value was at least 10 times higher than historical data. Because holding time had not been exceeded,
the laboratory was asked to reanalyze the sample.

Table 8. GE Samples with Low Analytical Results as Compared to Historical Data

Analyte Welli(s)

Benzene HSB127C

Cadmium HSB 65Ct, HSB102D
Chromium FSB 76C, HSB116D
1,1-Dichloroethane HSB127C
trans-1,2,-Dichloroethylene HSB127C

Iron HSL 8B

Lead HSB 65At, HSB116D
Manganese HSL 8B

Specific conductance FSB 78A
Tetrachloroethylene FSB 78, FSB106C
Total dissolved solids HSL 8AA
1,1,2-Trichloroethane HSB127C
Trichloroethylene HSB 84C

Vanadium FSB113Dt, HSB 84C+t

t The questioned value was at least 10 times lower than historical data. Because holding time had been exceeded, the
laboratory was not asked to reanalyze the sample.

Table 9. GP Samples with High Analytical Results as Compared to Historical Data

Analyte Well(s)

Cesium-137 HSB113Ct

Gross alpha FSB 78AE, RPC 11DL

lodine-129 HSB124AR

Nonvolatile beta FSB 78AE], HAA 3D, HSB 85Bt, HSB121At, HSB140C, RPC 3DUTt,
RPC 4DL

Plutonium-238 FSL 3D, HSB107C, HSB109Ct, HSB110C, HSB112E

Plutonium-239/240 FSB120A, FSB120C, HSB109C, HSL 6D®

Radium-228 FSB114C, FSB115C, HSB 681, HSB103Dt, HSB104D, ZBG 1

Strontium-90 FSB 78A®E, HSB104Ct, HSB133C

Thorium-228 FSB 78BM@E]

Thorium-232 FSB107D

Tritium FSB 88C, HAA 6D®

Uranium-233/234 FSB 76, HSB106C, HSB110C, HSB112E

Uranium-235 FSB 98AR

1 The questioned value was at least 10 times higher than historical data. Because holding time had been exceeded, the
laboratory was not asked to reanalyze the sample.

EThe questioned value was at least 10 times higher than historical data. Because holding time had not been exceeded,
the laboratory was asked to reanalyze the sample.
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Table 10. GP Samples with Low Analytical Results as Compared to Historical Data

Analyte Well(s)

Radium-228 FSB105C '
Total alpha-emitting radium HSL 8AA

Tritium HSB 84Ct

t The questioned value was at least 10 times lower than historical data. Because holding time had been exceeded, the
laboratory was not asked to reanalyze the sample.

Table 11. WA Samples with High Analytical Results as Compared to Historical Data

Analyte Well(s)

Aluminum LRP 3

Chromium AMB 10A
Dichloromethane AMB 7B, HXB 5

Iron AMB 8D, LRP 3t

Lead MSB 12TAt, MSB 43Dt
Sodium LRP 6

Specific conductance HXB 5@
Tetrachloroethylene MSB 63C
Trichloroethylene ABP 8C

t The questioned value was at least 10 times higher than historical data. Because holding time had not been exceeded,
the laboratory was asked to reanalyze the sample.

® The questioned value was at least 10 times higher than historical data. Because holding time had been exceeded, the
laboratory was not asked to reanalyze the sample.

Table 12. WA Samples with Low Analytical Results as Compared to Historical Data

Analyte Well(s)

Barium HCA 4C

Table 13. TM Samples with High Analytical Results as Compared to Historical Data

Analyte Well(s)

Barium-133 FSB112Ct

Carbon-14 HSB126Ct

Cesium-134 FSB112Ct

Gross alpha AMB 8D, ZBG 1At

Nonvolatile beta HSB 83B, LRP 1, LRP 3, ZBG 1
Radium-228 FSB112Ct

Total radium ZBG 1At, ZBG 2

Tritium HSB 83Bt, LDB 11, LDB 21, LDB 41

t The questioned value was at least 10 times higher than historical data. Because holding time had not been exceeded
the laboratory was asked to reanalyze the sample.
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Table 14. TM Samples with Low Analytical Results as Compared to Historical Data

Analyte Well(s)

Tritium KDB 11, KDB 3t, KDB 5t

t The questioned value was at least 10 times lower than historical data. Because holding time had not been exceeded, the
laboratory was asked to reanalyze the sample.

Table 15. Methods and Estimated Quantitation Limits Used by ES

Analyte Unit Method Minimum/Maximum EQLs
Acenaphthene pg/L EPA8270 10.0/13.0
Acenaphthylene pg/L EPA8270 10.0/13.0
Acetone po/l EPA8260 10.0/50.0
Acetonitrile Hg/L EPA8260 20.0/100
Acrolein ug/L EPA8260 10.0/50.0
Acrylonitrile g/l EPA8260 20.0/25.0
Actinium-228 pCi/mL ESESOPMO008 9.27E-09/2.0E-08
Aldrin g/l EPA8081 0.015
Ally! chloride g/l EPA8260 10.0/50.0
Aluminum Hg/L EPA6010 20.0
Americium-241 uCi/mL ESESOPMO032 4.0E-11/1.8€-10
Ammonia nitrogen Hg/L EPA350.1 50.0
Anthracene Hg/L EPA8270 10.0/13.0
Antimony pg/L EPA6010 5.0
Antimony-125 pCifmL ESESOPMO008 4.66E-09/9.45E-09
Arsenic ug/l EPAB010 8.0
Barium g/l EPAB010 2.0
Benzene pg/L EPA8260 5.0/25.0
alpha-Benzene hexachloride pg/L EPA8081 0.015
beta-Benzene hexachloride Ho/L EPA8081 0.015
delta-Benzene hexachloride pg/L EPA8081 0.015
Benzidine pg/l EPA8270 10.0/13.0
Benzo[a]anthracene pg/L EPA8270 10.0/13.0
Benzo[b]fluoranthene pg/L EPA8270 10.0/13.0
Benzo[klfluoranthene Hg/L EPA8270 10.0/13.0
Benzoic acid pg/L EPA8270 50.0/66.0
Benzo[g,h,ilperylene pg/L EPA8270 10.0/13.0
Benzo[a]pyrene pg/L EPA8270 10.0/13.0
Benzyl alcohol pag/L EPAB270 20.0/26.0
Beryllium Hg/L EPAB010 1.0
Bis(2-chloroethoxy) methane pg/l EPA8270 10.0/13.0
Bis(2-chloroethyl) ether pg/L EPAB270 10.0/13.0
Bis(2-chloroisopropyl) ether pg/L EPAB270 10.0/13.0
Bis(2-ethythexyl) phthalate pg/L EPA8270 10.0/13.0
Boron pg/L EPAB010 25.0
Bromochloromethane pg/L EPA8260 10.0
Bromodichloromethane pg/L EPA8260 5.0/25.0
Bromoform Hg/L EPA8260 5.0/25.0
Bromomethane pg/L EPA8260 10.0/50.0
4-Bromophenyl pheny! ether ug/L EPA8270 10.0/13.0
Butylbenzyl phthalate g/l EPA8270 10.0/13.0
Cadmium pg/L EPA6010 2.0
Calcium pg/L EPA6010 50.0
Carbon disulfide pa/l EPA8260 5.0/25.0
Carbon tetrachloride pg/l EPA8260 5.0/25.0
ug/L EPA8010 0.405/40.5
pg/L EPA8021 0.405/4.05
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Analyte Unit Method Minimum/Maximum EQLs
Carbon-14 pCi/mL ESESOPMO041 1.7E-08
Cerium-144 uCi/mL ESESOPMO008 8.18E-09/2.05E-08
Cesium-134 pCi/mL ESESOPMO008 1.76E-09/3.22E-09
Cesium-137 pCi/mL ESESOPM008 1.91E-09/3.5E-09
Chlordane pg/L EPA8081 0.075
alpha-Chlordane pg/L EPAB8081 0.015
gamma-Chlordane Hg/L EPA8B081 0.015
Chloride pg/L EPAS056 500
4-Chloroaniline g/l EPA8270 20.0/26.0
Chlorobenzene g/l EPA8260 5.0/25.0
4-Chloro-m-cresol pg/L EPA8270 20.0/26.0
Chloroethane pa/L EPA8260 10.0/50.0
Chloroethene pa/l EPA8260 10.0/50.0
2-Chloroethyl vinyl ether pg/L EPA8260 10.0
Chloroform Ha/L EPA8260 5.0/25.0

pg/L EPA8010 0.428/42.8

pg/L EPA8021 0.428/4.28
Chloromethane g/l EPA8260 10.0/50.0
2-Chioronaphthalene pg/L EPA8270 10.0/13.0
2-Chlorophenol pg/l EPA8270 10.0/13.0
4-Chlorophenyl phenyl! ether pg/L EPA8270 10.0/13.0
Chloroprene Hg/L EPA8260 5.0/25.0
Chromium ug/l EPA6010 3.0
Chrysene pg/L EPA8270 10.0/13.0
Cobalt pg/L EPAB010 5.0
Cobalt-57 pCi/mL ESESOPMO008 9.9E-10/2.7E-09
Cobalt-60 pCi/mL ESESOPM008 1.93E-09/3.5E-09
Copper pg/L EPA6010 3.0
m/p-Cresol pao/L EPA8270 10.0/13.0
o-Cresol pg/L EPA8270 10.0/13.0
Curium-242 pCi/mL ESESOPMO032 1.0E-11/1.1E-10
Curium-243 pCi/mL ESESOPMO032 4.0E-11/2.2E-10
Curium-246 pCi/mL ESESOPMO032 4.0E-11/1.8E-10
Cyanide g/l EPA9010A 5.0
p,p’-DDD ug/L EPA8081 0.015
p.p’-DDE pg/L EPAB8081 0.015
p,p’-DDT pg/L EPA8081 0.015
Dibenz{a, hjanthracene pg/L EPA8270 10.0/13.0
Dibenzofuran pg/L EPA8270 10.0/13.0
Dibromochloromethane Hg/L EPA8260 5.0/25.0
1,2-Dibromo-3-chloropropane pg/L EPAB260 5.0/25.0
1,2-Dibromoethane pg/L EPAB260 5.0/25.0
Dibromomethane Hg/L EPA8260 5.0/25.0
Di-n-butyl phthalate o/l EPA8270 10.0/13.0
1,2-Dichlorobenzene pg/L EPAB8260 5.0

pg/L EPA8270 10.0/13.0
1,3-Dichlorobenzene ug/l EPA8270 10.0/13.0
1,4-Dichlorobenzene pg/L EPA8260 5.0/25.0

pg/L EPA8270 10.0/13.0
3,3 -Dichlorobenzidine pa/L EPA8270 20.0/26.0
trans-1,4-Dichloro-2-butene po/l EPA8B260 5.0/25.0
Dichlorodifluoromethane pa/L EPA8260 5.0/25.0
1,1-Dichioroethane pg/L EPA8260 5.0/25.0
1,2-Dichloroethane ug/L EPA8260 5.0/25.0
1,1-Dichloroethylene pa/L EPA8260 5.0/25.0
cis-1,2-Dichloroethylene g/l EPA8260 5.0
trans-1,2-Dichloroethylene g/l EPA8260 5.0
Dichloromethane po/L EPA8260 5.0/25.0
2,4-Dichlorophenol pg/L EPA8270 10.0/13.0
1,2-Dichloropropane pg/L EPA8260 5.0/25.0
cis-1,3-Dichloropropene pog/L EPA8260 5.0/25.0
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Analyte Unit Method Minimum/Maximum EQLs
trans-1,3-Dichloropropene Hg/L EPA8260 5.0/25.0

Dieldrin pg/L EPA8081 0.015

Diethy! phthalate po/L EPA8270 10.0/13.0
2,4-Dimethyl phenol Hg/L EPA8270 10.0/13.0
Dimethyl phthalate pg/L EPA8270 10.0/13.0
2,4-Dinitrophenol g/l EPA8270 50.0/66.0
2,4-Dinitrotoluene pg/L EPA8270 10.0/13.0
2,6-Dinitrotoluene Hg/L EPA8270 10.0/13.0
Di-n-octyl phthalate pg/L EPA8270 10.0/13.0
Endosulfan sulfate ug/L EPA8081 0.015

Endosulfan | Hg/L EPA8081 0.015

Endosulfan li g/l EPAB8081 0.015

Endrin pg/L EPA8081 0.015

Endrin aldehyde pg/L EPA8081 0.015

Endrin ketone pg/L EPA8081 0.015
Ethylbenzene pg/L EPA8260 5.0/25.0
Europium-152 pCi/mL ESESOPMO008 8.65E-09/1.67E-08
Europium-154 uCi/mL ESESOPMO008 5.37E-09/9.19E-09
Europium-155 pCi/mL ESESOPM008 3.9E-09/1.03E-08
Fluoranthene Hg/L EPA8270 10.0/13.0
Fluorene Hg/L EPA8270 10.0/13.0

Gross alpha pCi/mL ESESOPMO17 6.2E-10/7.75E-09
Heptachlor pg/l EPA8081 0.015

Heptachlor epoxide pg/L EPA8081 0.015
Hexachiorobenzene pa/L EPA8270 10.0/13.0
Hexachlorobutadiene pg/L EPA8270 10.0/13.0
Hexachlorocyclopentadiene pg/L EPA8270 10.0/13.0
Hexachloroethane pg/L EPA8270 10.0/13.0
2-Hexanone pg/L EPA8260 10.0/50.0
Indeno[1,2,3-c,d]pyrene pg/L EPA8270 10.0/13.0
lodine-129 pCi/mL ESESOPMO008 2.69E-09/5.01E-09
lodomethane g/l EPA8260 5.0/25.0

Iron pg/L EPA6010 20.0

Isobutyl alcohol pg/L EPA8260 100/500
Isophorone pg/L EPA8270 10.0/13.0

Lead pg/L EPA6010 5.0

Lead-212 pCi/mL ESESOPMO008 3.99E-09/9.75E-09
Lindane pg/L EPA8081 0.015
Magnesium pg/L EPA6010 50.0

Manganese Hg/l EPAB010 3.0
Manganese-54 uCi/mL ESESOPMO008 1.8E-09/3.42E-09
Mercury pg/l EPA7470 0.2
Methacrylonitrile pg/L EPA8260 5.0/25.0
Methoxychlor po/L EPAB081 0.015
2-Methyl-4,6-dinitrophenol pa/l EPA8270 50.0/66.0

Methy! ethyl ketone pg/L EPA8260 10.0/50.0

Methy! isobutyl ketone pg/L EPA8260 12.0/60.0

Methyl methacrylate pg/l EPA8260 5.0/25.0
2-Methylnaphthalene pa/L EPA8270 10.0/13.0
Naphthalene pg/L EPA8270 10.0/13.0
Neptunium-237 pCi/mL ESESOPMO032 1.1E-10/2.2E-10
Nickel pg/L EPAB010 5.0

Nitrate as nitrogen po/l. EPA9056 100/200

Nitrite as nitrogen pg/L EPAS056 100
m-Nitroaniline pa/L EPA8270 50.0/66.0
o-Nitroaniline pg/L EPA8270 50.0/66.0
p-Nitroaniline pa/L EPA8270 50.0/66.0
Nitrobenzene pa/L EPA8270 10.0/13.0
2-Nitrophenol pg/L EPA8270 10.0/13.0
4-Nitrophenol pg/L EPA8270 50.0/66.0
N-Nitrosodiphenylamine pg/l EPA8270 10.0/13.0
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Analyte Unit Method Minimum/Maximum EQLs
N-Nitrosodipropylamine pg/L EPA8270 10.0/13.0
Nonvolatile beta pCi/mL ESESOPMO017 9.0E-10/6.6E-09
PCB 1016 pg/L EPA8081 0.3
PCB 1221 pg/L EPA8081 0.3
PCB 1232 pg/L EPA8B081 0.3
PCB 1242 pg/L EPA8081 0.3
PCB 1248 pg/L EPA8081 0.3
PCB 1254 pg/L EPA8081 0.3
PCB 1260 pg/L EPA8081 0.3
Pentachlorophenol pg/L EPA8270 50.0/66.0
pH pH EPAS040A 3.0
Phenanthrene ug/L EPA8270 10.0/13.0
Phenol pg/L EPA8270 10.0/13.0
Plutonium-238 puCi/mL ESESOPMO032 6.0E-11/2.6E-10
Plutonium-239/240 pCi/mL ESESOPM032 4.0E-11/2.7E-10
Potassium Ho/L EPAB010 400
Potassium-40 pCi/mL ESESOPMO008 3.08E-08/9.5E-08
Promethium-144 pCi/mL ESESOPMO008 1.78E-09/3.25E-09
Promethium-146 pCi/mL ESESOPMO008 2.13E-09/3.83E-09
Propionitrile pg/L EPA8260 5.0/25.0
Pyrene pg/lL EPA8270 10.0/13.0
Radium-226 pCi/mL ESESOPMO030 1.06E-09/1.76E-09
Radium-228 pCi/mL ESESOPMO030 1.17E-09/2.47E-09
Ruthenium-106 uCi/mL ESESOPMO008 1.66E-08/3.01E-08
Selenium Hg/L EPA6010 5.0
Silver ug/L EPA6010 2.0
Sodium ug/L EPA6010 100
Sodium-22 pCi/mL ESESOPMO008 1.91E-09/3.28E-09
Specific conductance pS/cm EPA120.1 1.0
Strontium-90 pCi/mL ESESOPMO031 1.46E-09/1.74E-09
Styrene Hg/l EPA8260 5.0/25.0
Sulfate pg/L EPA9056 5,000
1,1,1,2-Tetrachloroethane g/l EPA8260 5.0/25.0
1,1,2,2-Tetrachloroethane pg/L EPA8260 5.0/25.0
Tetrachloroethylene pg/L EPA8260 5.0/25.0

pg/L EPA8010 0.569/56.9

pg/L EPA8021 0.569/5.69
Thallium pg/L EPAB010 5.0
Thorium-228 pCi/mL ESESOPMO032 8.0E-11/7.4E-10
Thorium-230 pCi/mL ESESOPMO032 7.0E-11/1.16E-09
Thorium-232 pCi/mL ESESOPMO032 2.0E-11/4.1E-10
Thorium-234 pCi/mL ESESOPMO008 4.48E-08/2.41E-07
Toluene pg/L EPA8260 5.0/25.0
Total organic carbon po/L EPAS060M 1,000
Total organic halogens pg/l EPA9020A 10.0
Total phosphates (as P) pg/L EPA365.1 10.0
Toxaphene po/L EPA8081 1.5
1,2,4-Trichlorobenzene pg/L EPA8270 10.0/13.0
1,1,1-Trichloroethane pa/L EPA8260 5.0/25.0

pg/L EPA8010 0.462/46.2

pg/l EPAB021 0.462/4.62
1,1,2-Trichloroethane g/l EPA8260 5.0/25.0
Trichloroethylene ug/L EPA8260 5.0/25.0

pg/L EPA8010 0.39/39.0

pg/L EPA8021 0.39/3.9
Trichlorofluoromethane pg/L EPA8260 5.0/25.0
2,4,5-Trichlorophenol Hg/l EPA8270 10.0/13.0
2,4,6-Trichlorophenol pa/L EPA8270 10.0/13.0
1,2,3-Trichloropropane ug/L EPA8260 5.0/25.0
Tritium uCi/mL ESESOPMO020 6.29E-07/8.4E-07
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Analyte Unit Method Minimum/Maximum EQLs
Uranium-234 pCi/mL ESESOPMO032 1.0E-11/6.0E-11
Uranium-235 pCi/mL ESESOPMO032 1.0E-11/4.0E-11
Uranium-238 puCi/mL ESESOPM032 1.0E-11/5.0E-11

Vanadium pg/L EPAB010 2.0

Vinyl acetate Hg/L EPA8260 5.0/25.0

Xylenes pg/L EPA8260 5.0/25.0 ‘
Yttrium-88 pCi/mL ESESOPMO008 1.98E-09/4.32E-09

Zinc pg/L. EPA6010 10.0

Zinc-65 pCi/mL ESESOPMO008 3.83E-09/8.38E-09

Note: The groundwater samples are unfiltered; thus, the methods for metals are for total recoverable metals. Method 6010

is an inductively coupled plasma atomic emission spectroscopy method for metals determination and is published for
RCRA determinations.

Table 16. Methods and Estimated Quantitation Limits Used by GE

Analyte Unit Method Minimum/Maximum EQLs
Acenaphthene g/l EPA8270B 10.0/11.0
Acenaphthylene pa/L. EPA8270B 10.0/11.0
Acetone Hg/L EPAB260A 5.0/50.0
Acetonitrile pg/L EPA8260A 10.0
Acetophenone o/l EPA8270B 10.0
2-Acetylaminofluorene pg/L EPA82708B 10.0
Acrolein pg/L EPA8260A 20.0
Acrylonitrile pg/L EPA8260A 50.0
Aldrin pg/L EPA8081 0.02/0.024
Allyl chloride pg/L EPAB260A 10.0
Aluminum pg/L EPAB010A 50.0
4-Aminobiphenyl pg/L EPA8270B 10.0
Ammonia nitrogen Ha/L EPAS350.1 50.0
Aniline pg/L EPA8270B 10.0
Anthracene pg/L EPA8270B 10.0/11.0
Antimony pg/L EPA6010A 10.0/500
Hg/L EPA7041 5.0
Aramite Hg/L EPAB270B 10.0
Arsenic pg/l EPAB010A 5.0/250
pg/L EPA7060 5.0
Barium pg/L EPA6010A 5.0/250
Benzene Hg/L EPAB260A 1.0/10.0
alpha-Benzene hexachloride pa/l EPA8081 0.02/0.024
beta-Benzene hexachloride Hg/L EPAB081 0.02/0.024
delta-Benzene hexachloride ug/L EPA8081 0.02/0.024
Benzo[a)anthracene pg/L EPA8270B 10.0/11.0
Benzo[bjfluoranthene pg/L EPA8270B 10.0/11.0
Benzo{klfluoranthene pg/L EPA8270B 10.0/11.0
Benzoic acid pg/L EPA8270B 20.0/21.0
Benzo[g,h,]perylene ug/L EPA8270B 10.0/11.0
Benzo[a]pyrene pg/L EPA8270B 10.0/11.0
Benzyl alcohol pg/L EPA8270B 10.0/11.0
Beryllium pg/L EPA6010A 5.0
Bis(2-chloroethoxy) methane pg/l EPA8270B 10.0/11.0
Bis(2-chloroethy!) ether pg/L EPA8270B 10.0/11.0
Bis(2-chloroisopropyl) ether po/L EPA8270B 10.0/11.0
pg/L EPA8260A 20.0
Bis(2-ethylhexyl) phthalate pg/L EPA8270B 10.0/13.0
Hg/L EPA8270 10.0/14.0
Bromide pg/L EPA300.0 250
Bromodichloromethane pg/L EPA8260A 1.0/10.0
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Analyte Unit Method Minimum/Maximum EQLs

Bromoform ug/L EPA8260A 1.0/10.0
Bromomethane pg/L EPA8260A 1.0/10.0
4-Bromophenyl phenyl ether ug/L EPA8270B 10.0/11.0
Butylbenzyl phthalate pg/L EPA8270B 10.0/11.0
2-sec-Butyl-4,6-dinitrophenol pug/L EPA8151 0.1

pg/L EPA8270B 20.0
Cadmium ug/L EPA6010A 5.0/250
Calcium pg/L EPA6010A 100
Carbon disulfide pg/L EPA8260A 5.0/50.0
Carbon tetrachloride pg/L EPA8260A 1.0/10.0
alpha-Chlordane Hg/L EPA8081 0.02/0.024
gamma-Chlordane pa/L EPA8081 0.02/0.024
Chloride pg/L EPA9056 100

pg/L EPA300.0 250
4-Chloroaniline pg/L EPA8270B 10.0/21.0
Chlorobenzene pg/L EPAB260A 1.0/10.0
Chlorobenzilate Ho/L EPA8270B 10.0
4-Chloro-m-cresol pa/L EPA8270B 10.0/11.0
Chloroethane pg/L EPAB260A 1.0/10.0
Chloroethene pg/L EPA8260A 1.0/10.0
2-Chloroethyl vinyl ether pg/L EPA8260A 5.0/50.0
Chioroform pg/L EPA8260A 1.0/10.0
Chloromethane pg/l EPA8260A 1.0/10.0
2-Chloronaphthalene pa/L EPA8270B 10.0/11.0
2-Chlorophenol Hg/L EPA8270B 10.0/11.0
4-Chlorophenyl phenyt ether pg/L EPA8270B 10.0/11.0
Chloroprene pa/L EPA8260A 2.0
Chromium pg/L EPAB010A 5.0/250
Chrysene pg/L EPA8270B 10.0/11.0
Cobalt pg/L EPA6010A 5.0/250
Copper pg/l EPAB010A 5.0/250
m/p-Cresol pg/L EPA8270B 10.0/11.0
o-Cresol pg/L EPA8270B 10.0/11.0
Cyanide pg/L EPA9012 10.0
p,p-DDD pg/t EPA8081 0.039/0.049
p.p"-DDE pg/L EPA8081 0.039/0.049
p.p-DDT Hg/L EPA8081 0.039/0.049
Diallate pg/l EPAB270B 10.0
Dibenz[a,hlanthracene Hg/L EPA8270B 10.0/11.0
Dibenzofuran Hg/L EPA8B270B 10.0/11.0
Dibromochloromethane pg/L EPA8260A 1.0/10.0
1,2-Dibromo-3-chloropropane pg/L EPAB260A 2.0
1,2-Dibromoethane pg/l EPA8260A 2.0
Dibromomethane Ho/L EPA8260A 2.0
Di-n-butyl phthalate pg/L EPA8270B 10.0/11.0
1,2-Dichlorobenzene pg/L EPA8270B 10.0/11.0

pg/L EPAB260A 1.0
1,3-Dichlorobenzene pg/l EPA8270B 10.0/11.0

pg/L EPA8260A 1.0
1,4-Dichlorobenzene pg/L EPA8270B 10.0/11.0

pa/L EPA8260A 1.0
3,3 -Dichlorobenzidine pg/L EPA8270B 49.0/52.0
trans-1,4-Dichloro-2-butene pg/l EPA8260A 2.0
Dichlorodifluoromethane pg/L EPA8260A 2.0
1,1-Dichloroethane pa/L EPA8260A 1.0/10.0
1,2-Dichloroethane g/l EPA8260A 1.0/10.0
1,1-Dichloroethylene pg/L EPA8260A 1.0/10.0
1,2-Dichloroethylene pa/L EPA8260A 1.0/10.0
trans-1,2-Dichloroethylene pg/L EPA8260A 1.0/10.0
Dichloromethane pa/L EPA8260A 1.0/10.0
2,4-Dichlorophenol pg/L EPA8270B 10.0/11.0
2,6-Dichlorophenol Ho/L EPA8270B 10.0
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2,4-Dichlorophenoxyacetic acid pg/L EPA8151 0.098/0.101
1,2-Dichloropropane pg/L EPA8260A 1.0/10.0
cis-1,3-Dichloropropene pg/L EPA8260A 1.0/10.0
trans-1,3-Dichloropropene Hg/L EPA8260A 1.0/10.0
Dieldrin pg/L EPA8081 0.039/0.049
Diethyl phthalate pg/L EPA8270B 10.0/11.0
Dimethoate pg/L EPA8270B 10.0
2,4-Dimethyl phenol pg/L EPA8270B 10.0/11.0
Dimethyl phthalate g/l EPA8270B 10.0/11.0
p-Dimethylaminoazobenzene pg/L EPA8270B 10.0
7,12-Dimethylbenz{alanthracene pg/L EPAB270B 10.0
3,3"-Dimethylbenzidine ug/L EPA8270B 20.0
a,a-Dimethyiphenethylamine pg/L EPA8270B 10.0
1,3-Dinitrobenzene pg/t EPA8270B 10.0
2,4-Dinitrophenol pg/L EPA8270B 10.0/21.0
2,4-Dinitrotoluene pg/L EPA8270B 10.0/11.0
2,6-Dinitrotoluene Hg/L EPA8270B 10.0/11.0
Di-n-octy! phthalate pg/L EPA8270B 10.0/11.0
1,4-Dioxane po/lL EPA82708B 10.0
Diphenylamine pg/L EPA8270B 10.0
Disulfoton pg/L EPA8270B 10.0
Endosulfan sulfate Hg/L EPA8081 0.02/0.049
Endosulfan | g/l EPA8081 0.02/0.024
Endosulfan Il pg/L EPA8081 0.039/0.049
Endrin pg/L EPA8081 0.039/0.049
Endrin ketone pg/L EPA8081 0.039/0.049
Ethy! methacrylate pug/L EPA8270B 10.0
Ethyl methanesulfonate po/L EPA8270B 10.0
Ethylbenzene pg/l EPAB260A 1.0/10.0
Famphur pg/L EPA8270B 10.0
Fluoranthene Hg/L EPA8270B 10.0/11.0
Fluorene pg/L EPA82708B 10.0/11.0
Fluoride pg/L EPA9056 50.0
Heptachior ug/L EPA8081 0.02/0.024
Heptachlor epoxide pg/L EPA8081 0.02/0.024
Hexachlorobenzene Mg/l EPA8270B 10.0/11.0
Hexachlorobutadiene pg/l EPA8270B 10.0/11.0
Hexachlorocyclopentadiene Hg/L EPA8270B 10.0/11.0
Hexachloroethane pg/L EPA8270B 10.0/11.0
Hexachlorophene pa/L EPA8270B 500
Hexachloropropene ug/L EPA82708B 10.0
2-Hexanone pg/L EPA8260A 5.0/50.0
Indeno(1,2,3-c,dlpyrene pg/L EPA8270B 10.0/11.0
lodomethane pg/L EPA8260A 10.0
Iron pa/L EPA6010A 50.0
Isobutyl alcohol Ha/L EPAB260A 20.0
Isodrin Hag/l EPA8270B 10.0
Isophorone pa/L EPA8270B 10.0/11.0
Isosafrole ug/t EPA8270B 10.0
Kepone pg/L EPA8270B 10.0
Lead pg/L EPAB010A 5.0/250
po/l EPA7421 5.0
Lindane Hg/L EPAB8081 0.02/0.024
Lithium Hg/L EPAB010A 25.0
Magnesium pg/L EPAB010A 10.0
Manganese pg/L EPAB010A 10.0
Mercury pg/L EPA7470 0.2
Methacrylonitrile pg/L EPA8260A 10.0
Methapyrilene po/L EPA8270B 10.0
Methoxychlor pa/L EPA8081 0.196/0.244
2-Methyl-4,6-dinitrophenol pg/L EPA8270B 10.0/20.0
Methy! ethyl ketone pa/L EPA8260A 5.0/50.0
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Methyl isobuty! ketone Hg/L EPA8260A 5.0/50.0
Methyl methacrylate pg/t EPA8260A 10.0
Methyl methanesulfonate pg/L EPA8270B 10.0
3-Methylcholanthrene pug/L EPA8270B 10.0
2-Methylnaphthalene pg/L EPA8270B 10.0/11.0
Naphthalene pg/L EPA8270B 10.0/11.0
1,4-Naphthoquinone ug/L EPA8270B 10.0
1-Naphthylamine pg/l EPA8270B 10.0
2-Naphthylamine Hg/L EPA8270B 10.0
Nicket pg/L EPAB010A 5.0/250
Nitrate as nitrogen ug/L EPA9056 50.0
Nitrate-nitrite as nitrogen pg/L EPA353.1 50.0/10,000
Nitrite as nitrogen Hg/L EPA9056 50.0
m-Nitroaniline uo/L. EPA8270B 10.0/11.0
o-Nitroaniline pg/L EPA8270B 10.0/11.0
p-Nitroaniline Hg/L EPA8270B 10.0/11.0
Nitrobenzene Hg/L EPA8270B 10.0/11.0
2-Nitrophenol pg/L EPA8270B 10.0/11.0
4-Nitrophenol pg/L EPAB270B 10.0/21.0
4-Nitroquinoline-1-oxide pg/L EPA8270B 10.0
N-Nitrosodi-n-butylamine pg/L EPA8270B 10.0
N-Nitrosodiethylamine pa/L EPA8270B 10.0
N-Nitrosodimethylamine pug/L EPA8270B 10.0
N-Nitrosodiphenylamine pHg/L EPA8270B 10.0/11.0
N-Nitrosodipropylamine pag/L EPA8270B 10.0/11.0
N-Nitrosomethylethylamine Ho/L EPA8270B 10.0
N-Nitrosomorpholine yg/L EPA8270B 10.0
N-Nitrosopiperidine po/L EPA8B270B 10.0
N-Nitrosopyrrolidine Hg/l EPA8270B 10.0
5-Nitro-o-toluidine pg/L EPAB270B 10.0
Oil & grease o/l EPAS070 2,000
PCB 1016 pg/L EPA8081 0.123/0.152
PCB 1221 pg/L EPA8081 0.1/0.152
PCB 1232 pg/L EPA8081 0.123/0.152
PCB 1242 g/l EPA8081 0.123/0.152
PCB 1248 pa/L EPA8B081 0.123/0.152
PCB 1254 pg/L EPA8081 0.123/0.152
PCB 1260 pg/L EPA8081 0.123/0.152
Pentachlorobenzene g/l EPA8270B 10.0
Pentachloroethane pg/L EPA82708 10.0
Pentachloronitrobenzene po/l EPA8270B 10.0
Pentachlorophenol Hg/L EPA8270B 10.0/11.0
pH pH EPA9045C 0.0
Phenacetin pg/L EPA8270B 10.0
Phenanthrene pg/L EPA8270B 10.0/11.0
Phenol pg/L EPA8270B 10.0/11.0
Phenols pa/L EPAS066 5.0
p-Phenylenediamine pa/L EPA8270B 10.0
Phorate pg/L EPA8270B 10.0
2-Picoline pg/L EPA8270B 10.0
Potassium Hg/L EPAB010A 100
Pronamid vg/L EPA8270B 10.0
Propionitrile pg/L EPA8260A 20.0
Pyrene pa/L EPA8270B 10.0/11.0
Pyridine pg/L EPA8270B 10.0
Safrole pg/L EPA8270B 10.0
Selenium pg/L EPAB010A 5.0/250
pg/L EPA7740 5.0
Silica pg/L EPAG010A 100
Silver pg/L EPAG010A 5.0/250
Sodium po/l. EPA6010A 100
Specific conductance puS/cm EPA9050 5.0
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Styrene pg/L EPA8260A 1.0/10.0
Sulfate pg/L EPAS056 200

pg/L EPA300.0 1,000
Sulfotepp pg/L EPA8270B 10.0
2,4,5-T pa/L EPA8151 0.098/0.101
1,2,4,5-Tetrachlorobenzene ug/L EPA8270B 10.0
1,1,1,2-Tetrachloroethane Hg/L. EPA8260A 1.0
1,1,2,2-Tetrachloroethane Hg/L EPA8260A 1.0/10.0
Tetrachloroethylene Hg/L EPA8260A 1.0/10.0
2,3,4,8-Tetrachlorophenol Hg/L EPA82708 20.0
Thallium Hg/L EPAB010A 5.0/250

ug/l EPA7841 5.0
Thionazin po/L EPA8270B 10.0
Tin pg/L EPAB010A 10.0/50.0
Toluene pg/L EPA8260A 1.0/10.0
o-Toluidine g/l EPAB270B 10.0
Total dissolved solids po/L EPA160.1 10,000
Total organic carbon Ho/L EPAS060 5,000
Total organic halogens Ho/L EPA90208B 10.0
Total petroleum hydrocarbons g/l EPA418.1 1,000
Total phosphates (as P) pg/lL EPA365.4 50.0
Toxaphene pg/L EPA8081 0.98/1.22
2,4,5-TP (Silvex) pg/L EPA8151 0.098/0.101
1,2,4-Trichlorobenzene g/l EPA8270B 10.0/11.0
1,1,1-Trichloroethane pa/L EPA8260A 1.0/10.0
1,1,2-Trichloroethane g/l EPA8260A 1.0/10.0
Trichloroethylene Hg/L EPA8260A 1.0/10.0
Trichlorofluoromethane pg/l EPA8260A 1.0/10.0
2,4,5-Trichlorophenol pg/L EPA8270B 10.0/11.0
2,4,6-Trichlorophenol g/l EPA82708 10.0/11.0
1,2,3-Trichloropropane po/L EPA8260A 2.0
0,0,0-Triethy! phosphorothioate pg/l EPA8270B 10.0
1,3,5-Trinitrobenzene Hg/L EPA8270B 20.0
Turbidity NTU EPA180.1 0.2/10.0
Vanadium pg/L EPAB010A 5.0/250
Vinyl acetate pg/L EPA8260A 5.0/50.0
m/p-Xylene pg/L EPA8260A 1.0
Xylenes pg/l EPA8260A 1.0/10.0
Zinc pg/L EPA6010A 5.0/250

Note: The groundwater samples are unfiltered; thus, the methods for metals are for total recoverable metals. Method 6010
is an inductively coupled plasma atomic emission spectroscopy method for metals determination and is published for
RCRA determinations.

Table 17. Methods and Estimated Quantitation Limits Used by wA

Analyte Unit Method Minimum/Maximum EQLs
Acenaphthene ug/L EPA8270 10.0/60.0
pg/L EPA8310 18.0/36.7
Acenaphthylene pa/L EPA8270 10.0/60.0
pg/L EPA8310 23.0/46.9
Acetone pg/L EPA8260 10.0/50.0
Acetonitrile pg/l EPA8260 20.0/100
Acetophenone pg/l EPA8270 10.0/20.0
2-Acetylaminofiuorene pg/L EPA8270 10.0/20.0
Acrolein pg/L EPA8B260 10.0/100
Acrylonitrile pg/L EPA8260 5.0/25.0
Aldrin Hg/L EPA8081 0.05/0.111
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Alkalinity (as CaCQOg) meg/L EPA310.1 6,700
Allyl chloride g/l EPA8260 10.0/50.0
Aluminum pg/L EPAB010 146
4-Aminobipheny! pg/L EPA8270 10.0/20.0
Ammonia Hg/L EPA350.3 122
Aniline pg/L EPA8270 10.0/20.0
Anthracene Hg/L EPA8270 10.0/60.0
Hg/L EPA8310 6.6/13.5
Antimony pg/L EPAB010 19.0/32.0
Aramite g/l EPA8270 20.0/40.0
Arsenic Hg/L EPAB010 32.0/40.0
pg/L EPA7060 32.0
Barium pg/L EPA6010 1.8
Benzene g/l EPA8260 5.0/2,500
pg/L EPAB8020 1.0
alpha-Benzene hexachloride pg/l. EPA8081 0.05/0.111
beta-Benzene hexachloride pg/L EPA8B081 0.05/0.111
delta-Benzene hexachloride ug/l EPA8081 0.05/0.111
Benzidine pg/L EPA8270 50.0
Benzola]anthracene pg/l. EPA8270 10.0/60.0
pg/L EPA8310 0.13/0.265
Benzo(blfluoranthene pg/l EPA8270 10.0/60.0
pg/l EPA8310 0.18/0.367
BenzolKlfluoranthene pg/L EPA8270 10.0/60.0
pg/L EPA8310 0.17/0.347
Benzoic acid Ha/L. EPA8270 25.0/55.0
Benzo|g,h,]perylene g/l EPA8270 10.0/60.0
pg/L EPA8310 0.76/1.55
Benzo[a]pyrene Hg/L EPA8270 10.0/60.0
: pg/L EPA8310 0.23/0.469
Benzyl alcohol pg/L EPA8270 10.0/20.0
Beryllium pg/L EPA6010 1.6
Bis(2-chloroethoxy) methane Hg/L EPA8270 10.0/60.0
Bis(2-chloroethyl) ether ug/L EPA8270 10.0/60.0
Bis(2-chloroisopropyl) ether Hg/L EPA8270 10.0/60.0
Bis(2-ethythexyl) phthalate pa/L EPA8270 5.0/60.0
Boron pg/L EPA6010 266
Bromodichloromethane . pg/L EPA8260 5.0/2,500
Bromoform pg/L EPA8260 5.0/2,500
Bromomethane pg/L EPA8260 10.0/5,000
4-Bromophenyl pheny! ether pg/L EPA8270 5.0/60.0
Butylbenzyl phthalate pg/L EPA8270 10.0/60.0
2-sec-Butyl-4,6-dinitrophenol pg/L EPA8270 50.0/100
Cadmium Hag/L EPA6010 4.7
Calcium pg/L EPA6010 471
Carbazole Ho/L EPAB270 10.0/60.0
Carbon disulfide pg/L EPA8260 5.0/25.0
Carbon tetrachloride pg/l EPA8260 5.0/2,500
pg/L EPAB0O10 1.0
Carbonate pg/L EPA310.1 6,700
alpha-Chlordane pg/L EPA8081 0.05/0.111
gamma-Chlordane ' pg/L EPAB8081 0.05/0.111
Chloride pg/L EPA9056 210/420
pg/L EPA300.0 210
4-Chloroaniline . pg/l EPA8270 10.0/60.0
Chlorobenzene pg/L EPA8260 5.0/2,500
Chlorobenzilate ‘ pg/L EPA8270 10.0/20.0
4-Chloro-m-cresol pg/L EPA8270 10.0/60.0
Chloroethane pg/L EPA8260 10.0/5,000
Chioroethene pg/L EPA8260 10.0/5,000
2-Chloroethyl vinyl ether pg/L EPA8260 10.0/5,000
Chloroform pg/l EPA8260 5.0/2,500
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ug/L EPA8010 1.0
Chloromethane pa/L EPA8260 10.0/5,000
2-Chloronaphthalene ug/L EPA8270 10.0/60.0
2-Chlorophenol po/l EPA8270 10.0/60.0
4-Chlorophenyl phenyl ether Hg/L EPA8270 10.0/60.0
Chloroprene pg/L EPA8260 5.0/25.0
Chromium pg/L EPAB6010 7.0
Chrysene pg/L EPA8270 10.0/60.0
ug/L EPA8310 1.5/3.06
Cobalt Hg/L EPA6010 4.5
Copper pg/L EPA6010 15.0
m-Cresol ug/L EPA8270 10.0/20.0
m/p-Cresol pg/L EPA8270 10.0/60.0
o-Cresol po/l EPA8270 10.0/60.0
p-Cresol pg/L EPA8270 10.2
Cyanide pg/L EPAS010A 15.0/30.4
p.p-DDD ug/L EPA8081 0.1/0.222
p,p"-DDE pg/L EPA8081 0.1/0.222
p.p-DDT Hg/L EPA8081 0.1/0.222
Diallate pg/L EPA8270 10.0/20.0
Dibenz{a,hlanthracene pg/l EPA8270 10.0/60.0
Hg/L EPA8310 0.3/0.612
Dibenzofuran pg/t EPA8270 10.0/60.0
Dibromochloromethane Ho/L EPA8260 5.0/2,500
1,2-Dibromo-3-chloropropane pg/L EPA8260 5.0/25.0
1,2-Dibromoethane pg/L EPA8260 5.0/25.0
Dibromomethane pg/L EPA8260 5.0/25.0
Di-n-butyl phthalate pug/L EPA8270 10.0/60.0
1,2-Dichlorobenzene pg/L EPA8270 10.0/60.0
pg/L EPA8260 5.0
1,3-Dichlorobenzene po/l EPA8270 10.0/60.0
pg/L EPA8260 5.0
1,4-Dichlorobenzene Hg/L EPA8270 10.0/60.0
pg/L EPAB260 5.0
3,3"-Dichlorobenzidine ug/L EPA8270 10.0/60.0
trans-1,4-Dichloro-2-butene Hg/L EPA8260 20.0/100
Dichlorodifluoromethane g/l EPA8260 10.0/50.0
1,1-Dichloroethane Ha/L EPA8260 5.0/2,500
1,2-Dichloroethane pg/L EPA8260 5.0/2,500
1,1-Dichloroethylene Hg/L EPA8260 5.0/2,500
1,2-Dichloroethylene pag/l EPA8260 5.0/2,500
cis-1,2-Dichloroethylene ug/L EPA8260 5.0/25.0
trans-1,2-Dichloroethylene po/L EPA8260 5.0
Dichloromethane Ho/L EPA8260 5.0/2,500
2,4-Dichlorophenol g/l EPA8270 10.0/60.0
2,6-Dichlorophenol yg/L EPA8270 10.0/20.0
2,4-Dichlorophenoxyacetic acid pg/l EPA8151 1.0/2.0
1,2-Dichloropropane pa/l EPA8260 5.0/2,500
cis-1,3-Dichloropropene pg/L EPA8260 5.0/2,500
trans-1,3-Dichloropropene Ho/L EPA8260 5.0/2,500
Dieldrin pg/L EPA8081 0.1/0.222
Diethyl phthalate ug/L EPA8270 10.0/60.0
Dimethoate pg/L EPA8141 0.2/0.408
2,4-Dimethy! phenol pg/L EPA8270 10.0/60.0
Dimethyl phthalate ug/L EPA8270 10.0/60.0
p-Dimethylaminoazobenzene pg/L EPA8270 10.0/20.0
7,12-Dimethylbenz[ajanthracene pa/L EPA8270 10.0/20.0
3,3 -Dimethylbenzidine pg/l EPA8270 10.0/20.0
a,a-Dimethylphenethylamine pg/L EPA8270 10.0/20.0
1,3-Dinitrobenzene ug/L EPA8270 10.0/20.0
2,4-Dinitrophenol pg/L EPA8270 25.0/150
2,4-Dinitrotoluene pg/L EPA8270 10.0/60.0
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2,6-Dinitrotoluene Hg/L EPA8270 10.0/60.0
Di-n-octyl phthalate pg/L EPA8270 10.0/60.0
1,4-Dioxane pg/L EPA8270 10.0/20.0
Diphenylamine pg/L EPA8270 10.0/20.0
1,2-Diphenylhydrazine ug/L EPA8270 10.0
Disulfoton pg/L EPA8141 0.2/0.408
Endosulfan sulfate pg/L EPA8081 0.1/0.222
Endosulfan | pg/L EPA8081 0.05/0.111
Endosulfan 11 pg/L EPA8081 0.1/0.222
Endrin pg/L EPAB8081 0.1/0.222
Endrin aldehyde pg/L EPA8081 0.1/0.204
Endrin ketone g/l EPA8081 0.1/0.222
Ethy! methacrylate pg/L EPA8270 10.0/20.0
Ethyl methanesulfonate Hg/L EPA8270 10.0/20.0
Ethylbenzene pg/L EPAB8260 5.0/2,500
pg/L EPA8020 1.0
Famphur g/l EPA8141 1.0/2.04
Fluoranthene po/L EPA8270 10.0/60.0
pg/L EPA8310 2.1/4.28
Fluorene pg/L EPA8270 10.0/60.0
pug/L EPA8310 2.1/4.28
Fluoride Hg/L EPA340.2 40.0
Heptachlor pg/l EPA8081 0.05/0.111
Heptachlor epoxide pg/L EPA8081 0.05/0.111
Hexachlorobenzene pg/L EPAB270 5.0/60.0
Hexachlorobutadiene ug/L. EPA8270 10.0/60.0
Hexachlorocyclopentadiene pg/L EPA8270 10.0/60.0
Hexachlorodibenzo-p-dioxins pg/L EPA8280 0.00036/0.0093
Hexachlorodibenzo-p-furans ug/L EPA8280 0.00028/0.0089
Hexachloroethane ug/L EPA8270 10.0/60.0
Hexachiorophene pg/L EPA8270 100/200
Hexachloropropene Mg/l EPAB270 10.0/20.0
2-Hexanone ua/l. EPA8260 10.0/50.0
Indeno(1,2,3-¢,dlpyrene pg/L EPAB270 10.0/60.0
pa/l EPA8310 0.43/0.877
lodomethane ug/L EPA8B260 5.0/25.0
fron pg/L EPA6010 74.0
Isobutyl alcohol pg/L EPA8260 100/500
Isodrin pg/L EPA8081 0.1/0.204
Isophorone Ho/L EPA8270 10.0/60.0
Isosafrole pg/L EPA8270 10.0/20.0
Kepone Ho/L EPA8081 0.5/1.02
Lead pa/l EPA6010 47.0
ug/L EPA7421 47.0
Lindane Hg/L EPA8081 0.05/0.111
Lithium pg/L EPA6010 27
Magnesium pa/L EPAB010 74.0
Manganese pg/L EPA6010 7.8
Mercury pg/L EPA7470 0.7
Methacrylonitrile pg/L EPA8260 10.0/50.0
Methapyrilene pg/L EPA8B270 10.0/20.0
Methoxychlor Hg/L EPA8081 0.5/1.11
2-Methyl-4,6-dinitrophenol pg/L EPA8270 25.0/150
Methyl ethyl ketone pg/L EPA8260 10.0/50.0
Methyt isobutyl ketone Hg/L EPA8260 10.0/50.0
Methyl methacrylate pg/L EPA8270 10.0/20.0
Methyl methanesulfonate ug/l EPA8270 10.0/20.0
3-Methyicholanthrene pg/L EPA8270 10.0/20.0
2-Methylnaphthalene po/L EPAB270 10.0/60.0
Naphthalene po/L EPA8270 10.0/60.0
ug/l EPA8310 18.0/36.7
1,4-Naphthoquinone pg/L EPA8270 10.0/20.0
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Analyte Unit Method Minimum/Maximum EQLs
1-Naphthylamine pg/L EPA8270 10.0/20.0
2-Naphthylamine pHg/L EPA8270 10.0/20.0
Nickel pao/l EPA6010 26.0
Nitrate as nitrogen pg/l EPA353.2 20.0/4,000
Nitrate-nitrite as nitrogen Ho/l EPA353.2 20.0/10,000
Nitrite as nitrogen pg/l EPA353.2 20.0
m-Nitroaniline pg/L EPA8270 25.0/150
o-Nitroaniline pg/L EPAB270 25.0/150
p-Nitroaniline pg/L EPA8270 25.0/150
Nitrobenzene po/l EPA8270 10.0/60.0
2-Nitrophenol ug/l. EPA8270 10.0/60.0
4-Nitrophenol pg/L EPA8270 25.0/150
4-Nitroquinoline-1-oxide pg/L EPA8270 20.0/40.0
N-Nitrosodi-n-butylamine pg/l EPA8270 10.0/20.0
N-Nitrosodiethylamine pug/L EPA8270 10.0/20.0
N-Nitrosodimethylamine pg/L EPA8270 10.0/20.0
N-Nitrosodiphenylamine pg/l EPA8270 5.0/60.0
N-Nitrosodipropylamine pHg/L EPA8270 10.0/60.0
N-Nitrosomethylethylamine pg/L EPA8270 10.0/20.0
N-Nitrosomorpholine g/l EPA8270 10.0/20.0
N-Nitrosopiperidine pg/L EPA8270 50.0/100
N-Nitrosopyrrolidine ug/L EPAB270 10.0/20.0
5-Nitro-o-toluidine g/l EPA8270 10.0/20.0
Parathion ethyl pg/L EPA8141 0.2/0.408
Parathion methyl pg/L EPA8141 0.2/0.408
PCB 1016 pg/L EPA8081 1.0/2.22
PCB 1221 pg/L EPA8081 2.0/4.44
PCB 1232 pg/L EPA8081 1.0/2.22
PCB 1242 pg/L EPA8081 1.0/2.22
PCB 1248 pg/L EPA8081 1.0/2.22
PCB 1254 pao/L EPA8081 1.0/2.22
PCB 1260 pg/L EPA8081 1.0/2.22
Pentachlorobenzene pg/L EPA8270 10.0/20.0
Pentachlorodibenzo-p-dioxins pg/L EPA8280 0.00025/0.005
pg/L EPA8280 0.00029/0.0055
Pentachloroethane pg/l EPA8270 10.0/20.0
Pentachloronitrobenzene pg/L EPAB270 50.0/100
Pentachlorophenol pg/L EPA8270 25.0/150
pH pH EPA9040A 0.1
Phenacetin pg/L EPA8270 10.0/20.0
Phenanthrene pg/L EPA8270 10.0/60.0
Hg/L EPA8310 6.4/13.1
Phenol pg/L EPA8270 10.0/60.0
Phenols pg/L EPAS066 36.2
p-Phenylenediamine pg/L EPA8B270 10.0/20.0
Phorate pg/L EPA8141 0.2/0.408
Phosphate Ho/L EPA365.2 67.0
2-Picoline Hg/L EPA8270 10.0/20.0
Potassium pa/L EPA6010 187
Pronamid pg/L EPA8270 10.0/20.0
Propionitrile pg/L EPA8260 50.0/250
Pyrene pg/L EPA8270 10.0/60.0
pg/L EPA8310 2.7/5.51
Pyridine pg/L EPA8270 10.0/20.0
Safrole ug/L EPA8270 10.0/20.0
Selenium g/l EPAB010 66.0
pg/L EPA7740 16.0
Silica Hg/L EPAB010 1,350
Silver pa/L EPA6010 5.0
Sodium pug/L EPA6010 285
Specific conductance pS/em EPAS050 8.9/10.0
Styrene pa/L EPA8260 5.0/25.0
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Analyte Unit Method Minimum/Maximum EQLs
Sulfate pg/L EPA9056 340/680
pg/L EPA375.4 340
Sulfide pa/L EPA376.2 6,010/12,000
Sulfotepp pg/L EPA8141 0.2/0.408
2,45T Hg/L EPA8150 0.5/0.51
2,3,7,8-TCDD pg/L EPA8280 0.00017/0.0034
1,2,4,5-Tetrachlorobenzene po/L EPA8270 10.0/20.0
Tetrachlorodibenzo-p-dioxins pg/L EPA8280 0.00017/0.0034
Tetrachlorodibenzo-p-furans pg/L EPA8280 0.00012/0.0015
1,1,1,2-Tetrachloroethane pg/l EPA8260 5.0/25.0
1,1,2,2-Tetrachloroethane pg/L EPA8260 5.0/2,500
Tetrachloroethylene pg/L. EPA8260 5.0/2,500
pg/L EPA8010 1.0
2,3,4,6-Tetrachiorophenol ug/L EPA8270 10.0/20.0
Thallium o/l EPA6010 55.0
ug/L EPA7841 25.0
Thionazin pg/L EPA8141 0.2/0.408
Tin pg/L EPA6010 70.0
Toluene pag/L EPA8260 5.0/2,500
pg/L EPA8020 1.0
o-Toluidine pug/L EPA8B270 10.0/20.0
Total dissolved solids pg/L EPA160.1 47,000
Total organic carbon pg/L EPAS060 1,000/1,800
Total organic halogens pg/L EPAS020B 120/480
Total petroleum hydrocarbons g/l EPA418.1 3,210
Total phosphates (as P) pg/L EPA365.2 67.0/134
Toxaphene pg/l EPA8081 5.0/11.14
2,4,5-TP (Silvex) pg/L EPAB150 0.5/1.0
1,2,4-Trichlorobenzene Hg/L EPA8270 10.0/60.0
1,1,1-Trichloroethane pg/l EPA8260 5.0/2,500
pg/L EPA8010 1.0
1,1,2-Trichloroethane Ha/L EPA8260 5.0/2,500
Trichloroethylene pg/L EPAB260 5.0/2,500
pg/L EPA8B010 1.0
Trichlorofluoromethane Hg/L EPA8260 5.0/2,500
2,4,5-Trichlorophenol pg/L EPA8B270 25.0/150
2,4,6-Trichlorophenol pg/L EPA8270 10.0/60.0
1,2,3-Trichloropropane Ha/l EPA8260 5.0/25.0
0,0,0-Triethyl phosphorothioate pg/L EPA8141 0.2/0.408
1,3,5-Trinitrobenzene pg/L EPA8270 10.0/20.0
Turbidity NTU EPA180.1 0.4/0.41
Vanadium pg/L EPAB010 6.9
Vinyl acetate ug/l. EPA8260 10.0/50.0
Xylenes pg/L EPA8260 5.0/2,500
po/L EPA8020 1.0
Zinc pg/L EPA6010 53.0

Note: The groundwater samples are unfiltered; thus, the methods for metals are for total recoverable metals. Method 200.7

is an inductively coupled plasma atomic emission s

Safe Drinking Water Act investigations.

Table 18. Methods and Estimated Quantitation Limits Used by EX

pectroscopy method for metals determination and is published for

Analyte Unit Method Minimum/Maximum EQLs
Acetone pg/l EPA8B260A 5.0/500
Acetonitrile pg/L EPAB8260A 200/10,000
Acrolein pg/L EPA8260A 10.0/500
Acrylonitrile pua/L EPA8260A 10.0/500
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Analyte Unit Method Minimum/aximum EQLs
Ally! chioride Ho/L EPA8260A 20.0/1,000
Aluminum pg/L EPA6010A 100
Antimony ug/L EPA6010A 100
Arsenic pg/L EPAG010A 10.0/100
Barium Hg/L EPA6010A 5.0/25.0
Benzene pg/L EPA8260A 1.0/250
beta-Benzene hexachloride pg/L EPA8081 0.05
Beryllium Hg/L EPA6010A 5.0
Bromochloromethane ug/L EPA8260A 5.0
Bromodichloromethane pg/L EPA8260A 1.0/250
Bromoform pg/l EPA8260A 1.0/250
Bromomethane po/L EPA8260A 2.0/250
Cadmium Hg/L EPAG6010A 5.0
Calcium pg/L EPAB010A 1,000
Carbon disulfide pg/l EPA8260A 1.0/250
Carbon tetrachloride po/L EPA8260A 1.0/250
pg/L EPAB0O10A 1.0
Chloride pg/l. EPA300.0 200
Chlorobenzene po/L EPA8260A 1.0/250
Chloroethane pg/L EPA8260A 2.0/250
Chloroethene Hg/L EPAB8260A 1.0/250
2-Chloroethyl vinyl ether pHg/l EPA8260A 5.0/250
Chloroform po/L EPA8260A 1.0/250
ug/l EPA8010A 1.0
Chloromethane pg/L EPA8260A 2.0/250
Chloroprene pg/L EPA8260A 20.0/1,000
Chromium pg/L EPA6010A 10.0
Cobalt pg/L EPAG010A 20.0
Copper pg/L EPAB010A 10.0
Cyanide pg/l EPA9010A 10.0
Dibromochloromethane pg/L EPA8260A 1.0/250
1,2-Dibromo-3-chloropropane pg/L EPA8260A 10.0/500
1,2-Dibromoethane pg/L EPA8260A 5.0/250
Dibromomethane Hg/l EPA8260A 5.0/250
Di-n-butyl phthalate ug/L EPA8270B 10.0
1,2-Dichlorobenzene g/l EPA8260A 5.0/250
1,3-Dichlorobenzene ug/L EPA8260A 5.0/250
1,4-Dichlorobenzene pg/L EPA8260A 5.0/250
trans-1,4-Dichloro-2-butene g/l EPA8260A 20.0/1,000
Dichlorodifluoromethane pg/L EPA8260A 5.0/250
1,1-Dichloroethane pg/l EPA8260A 1.0/250
1,2-Dichloroethane pHo/L EPA8260A 1.0/250
1,1-Dichloroethylene pg/l EPA8260A 1.0/250
1,2-Dichloroethylene pg/L EPAB260A 5.0/10.0
cis-1,2-Dichloroethylene pHg/L EPA8260A 5.0/25.0
trans-1,2-Dichloroethylene pg/L EPA8260A 5.0/250
Dichloromethane pg/l EPA8260A 1.0/500
2,4-Dichlorophenoxyacetic acid pg/l EPA8151 0.5
1,2-Dichloropropane pg/L EPA8260A 1.0/250
cis-1,3-Dichloropropene pg/L EPAB260A 1.0/250
trans-1,3-Dichloropropene pa/L EPA8260A 1.0/250
1,4-Dioxane pg/L EPA8260A 1,000/50,000
Ethyl methacrylate pg/L EPA8260A 10.0/500
Ethylbenzene pg/L EPA8260A 1.0/250
Fluoride pg/L EPA300.0 200/400
2-Hexanone pg/L EPA8260A 1.0/500
lodomethane g/l EPA8260A 5.0/250
Iron pg/L EPAB010A 100
Isobutyl alcohol ug/L EPA8260A 1,000/50,000
Lead pg/L EPAB010A 5.0/100
Lindane pg/L EPA8081 0.05
Magnesium pg/L EPA6010A 500
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Analyte Unit Method Minimum/Maximum EQLs

Manganese pg/L EPA6010A 10.0
Mercury pg/L EPA7470A 0.2
Methacrylonitrile pg/L EPA8260A 500/25,000
Methyl ethyl ketone pg/L EPA8260A 5.0/500
Methy! isobutyl ketone pg/L EPA8260A 5.0/500
Methyl methacrylate pg/l EPA8260A 50.0/2,500
Nickel pg/L EPAB010A 20.0
Nitrate as nitrogen pg/L EPA300.0 100
Nitrate-nitrite as nitrogen Ho/L EPA300.0 200/1,000
Pentachloroethane Ho/l EPA8260A 20.0/1,000
pH pH EPA150.1 0.0
Phenol pg/L EPA8270B 10.0
Potassium pg/L EPAB010A 1,000
Propionitrile Ho/L EPA8260A 500/25,000
Selenium pg/L EPAB010A 10.0/200
Silver pao/l EPA6010A 20.0
Sodium ug/L EPAB010A 100/1,000
Specific conductance uS/cm EPA120.1 1.0
Styrene pHg/l EPA8260A 1.0/250
Sulfate pg/L EPA300.0 200
1,1,1,2-Tetrachloroethane pg/L EPA8260A 5.0/250
1,1,2,2-Tetrachloroethane pg/L EPAB260A 1.0/250
Tetrachloroethylene ug/L EPAB8260A 1.0/250
pg/L EPAB010A 1.0
Thallium pg/l EPAB010A 500
Toluene pg/L EPAB8260A 1.0/250
Total organic carbon ug/L EPA415.1 5,000
Total phosphates (as P) pg/L EPA365.2 50.0
1,1,1-Trichloroethane pg/L EPA8260A 1.0/250
ug/k EPAB010A 1.0
1,1,2-Trichloroethane pg/l EPA8260A 1.0/250
Trichloroethylene pg/L EPA8260A 1.0/250
Hg/L EPA8010A 1.0
Trichlorofluoromethane pg/L EPAB260A 5.0/250
1,2,3-Trichloropropane pg/l EPA8260A 5.0/250
Vanadium pg/L EPAG010A 10.0
Vinyl acetate pg/l EPA8260A 1.0/500
Xylenes po/L EPAB260A 10.0/500
Zinc pg/L EPA6010A 10.0

Note: The groundwater samples are unfiltered; thus, the methods for metals are for total recoverable metals. Method 6010
is an inductively coupled plasma atomic emission spectroscopy method for metals determination and is published for
RCRA determinations.

Table 19. Methods and Estimated Quantitation Limits Used by GP

Analyte Unit Method Minimum/Maximum EQLs
Actinium-228 pCi/mL EPIA-013 3.24E-09/4.04E-08
Americium-241 pCi/mL EPIA-011 3.9E-11/1.41E-09
Antimony-125 pCi/mL EPIA-013 2.07E-09/2.4E-08
Carbon-14 uCi/mL EPIA-003 7.48E-09/4.35E-08
Cerium-144 pCi/mL EPIA-013 4.72E-09/5.7E-08
Cesium-134 pCi/mL EPIA-013 6.55E-10/8.65E-09
Cesium-137 pCi/mL EPIA-013 6.98E-10/8.71E-09
Cobalt-57 pCi/mL EPIA-013 5.94E-10/7.99E-09
Cobalt-60 pCi/mL EPIA-013 8.78E-10/9.14E-09
Curium-242 pCi/mL EPIA-011 2.1E-11/1.18E-09
Curium-243/244 pCi/mL EPIA-011 4.8E-11/1.48E-09
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Analyte Unit Method Minimum/Maximum EQLs
Curium-245/246 pCi/mL EPIA-011 1.7E-11/8.47E-10
Europium-152 puCi/mL EPIA-013 2.09E-09/2.46E-08
Europium-154 MCi/mL EPIA-013 2.33E-09/2.54E-08
Europium-155 uCi/mL EPIA-013 2.33E-09/3.3E-08
Gross alpha pCi/mL EPIA-001 1.66E-10/3.21E-07
lodine-129 pCi/mL EPIA-006 3.21E-10/5.46E-09
Lead-212 uCi/mL EPIA-013 1.41E-09/1.69E-08
Manganese-54 uCi/mL EPIA-013 7.18E-10/9.21E-09
Neptunium-237 pCi/mL EPIA-032 3.6E-11/9.64E-10
Nickel-63 uCi/mL EPIA-022 1.45E-07/3.24E-07
Nonvolatile beta pCi/mL EPIA-001 4.56E-10/3.83E-07
Plutonium-238 pCi/mL EPIA-011 5.76E-13/1.57E-09
Plutonium-239/240 pCi/mL EPIA-011 3.79E-13/1.0E-09
Potassium-40 pCi/mL EPIA-013 7.91E-09/1.25E-07
Promethium-144 pCi/mL EPIA-013 6.85E-10/8.37E-09
Promethium-146 pCi/mL EPIA-013 9.39E-10/1.17E-08
Promethium-147 HCi/mL EPIA-020 8.51E-10/1.44E-09
Radium, total alpha-emitting HCi/mL EPIA-010 2.44E-10/6.15E-10
Radium-226 pCi/mL EPIA-008 1.05E-10/1.01E-09
Radium-228 pCi/mL EPIA-009 5.63E-10/8.5E-09
Ruthenium-106 pCi/mL EPIA-013 6.1E-09/8.65E-08
Sodium-22 pCi/mL EPIA-013 8.39E-10/9.21E-09
Strontium-90 pCi/mL EPIA-004 5.21E-10/2.27E-08
Technetium-99 pCi/mL EPIA-005 3.24E-09/3.3E-08
Thorium-228 pCi/mL EPIA-012 3.6E-11/1.44E-09
Thorium-230 puCi/mL EPIA-012 1.5E-11/9.56E-10
Thorium-232 pCi/mL EPIA-012 1.5E-11/9.65E-10
Tritium uCi/mL EPIA-002 4.19E-07/9.89E-06
Uranium-233/234 pCi/mL EPIA-011 2.0E-11/2.24E-09
Uranium-235 puCi/mL EPIA-011 1.8E-11/1.37E-09
Uranium-238 pCi/mL EPIA-011 1.2E-11/1.98E-09
Yttrium-88 pCi/mL EPIA-013 9.59E-10/1.36E-08
Zinc-65 pCi/mL EPIA-013 8.34E-10/1.96E-08

Table 20. Methods and Estimated Quantitation Limits Used by TM

Analyte Unit Method Minimum/Maximum EQLs
Actinium-228 pCi/mL EPAS01.1MOD 1.062E-08/2.815E-08
Americium-241 pCi/mL EMLAMO1MOD 1.7E-10/1.3E-09
Americium-241/Curium-246 pCi/mL EMLAMO1MOD 9.0E-11/9.3E-10
Antimony-124 puCi/mL EPAS01.1MOD 4.24E-09/1.122E-08
Antimony-125 pCi/mL EPAS01.1MOD 8.23E-09/1.967E-08
Barium-133 pCi/mL EPAS01.1MOD 4.14E-09/1.309E-08
Carbon-14 pCi/mL ENICMOD 1.64E-09/1.9881E-07
Cerium-144 pCi/mL EPA901.1MOD 1.772E-08/4.719E-08
Cesium-134 pCi/mL EPA901.1MOD 3.53E-09/1.084E-08
Cesium-137 pCi/mL EPAS01.1MOD 3.29E-09/7.3E-09
Cobait-57 pCi/mL EPAS01.1MOD 2.1E-09/6.08E-09
Cobalt-58 pCi/mL EPAS01.1MOD 3.24E-09/8.45E-09
Cobalt-60 pCi/mL EPAS01.1MOD 3.26E-09/7.73E-09
Curium-242 pCi/mL EMLAMO1MOD 1.2E-10/6.6E-10
Curium-243/244 pCi/mL EMLAMO1MOD 1.5E-10/1.11E-09
Europium-152 pCi/mL EPA901.1MOD 1.903E-08/5.304E-08
Europium-154 pCi/mL EPA901.1MOD 8.31E-09/2.181E-08
Europium-155 pCi/mL EPA901.1MOD 5.71E-09/2.656E-08
Gross alpha pCi/mL EPA900.0MOD 1.3E-10/8.152E-08
lodine-129 pCi/mL EPA902.0MOD 1.7E-10/1.298E-08
Lead-212 pCi/mL EPAS01.1MOD 5.03E-09/1.067E-08
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Analyte Unit Method Minimum/Maximum EQLs
Manganese-54 pCi/mL EPA901.1MOD 3.11E-09/6.97E-09
Neptunium-237 pCi/mL EMLPUO2MOD 8.0E-11/3.5E-10
Neptunium-239 pCi/mL EPAS01.1MOD 1.844E-08/3.456E-06
Nickel-63 uCi/mL 3500NIEMOD 2.53E-09/1.8E-08
Nonvolatile beta pCi/mL EPA900.0MOD 2.5E-10/7.815E-08
Plutonium-238 pCi/mL EMLPU02MOD 9.0E-11/4.9E-10
Plutonium-239 pCi/mL EMLPUO2MOD 1.9E-10/2.5E-10
Plutonium-239/240 pCi/mL EMLPUO2MOD 1.0E-10/4.5E-10
Potassium-40 pCi/mL EPA901.1MOD 3.02E-08/9.284E-08
Promethium-144 pCi/mL EPA901.1MOD 3.33E-09/7.77E-09
Promethium-146 pCi/mL EPA901.1MOD 6.36E-09/1.444E-08
Promethium-147 pCi/mL EMLPMO1MOD 2.6E-09/6.2E-09
Radium, total alpha-emitting pCi/mL EPA903.0MOD 3.0E-11/2.53E-09
Radium-226 pCi/mL EPAS03.0MOD 1.0E-10/1.54E-09
Radium-228 pCi/mL EPA904.0MOD 1.05E-09/5.39E-09
Ruthenium-106 pCi/mL EPA901.1MOD 3.163E-08/6.712E-08
Sodium-22 pCi/mL EPA901.1MOD 2.98E-09/7.85E-09
Strontium-90 pCi/mL EMLSR02MOD 5.8E-10/2.3E-09
Technetium-99 pCi/mL EICHROMTC1MOD 1.34E-09/2.547E-08
Thorium-228 pCi/mL EMLTHO1MOD 8.0E-11/5.0E-10
Thorium-230 pCifmL EMLTHO1MOD 4.0E-11/3.9E-10
Thorium-232 pCi/mL EMLTHO1MOD 6.0E-11/3.8E-10
Tin-113 pCi/mL EPA901.1MOD 3.75E-09/9.93E-09
Tritium uCi/mL EPA906.0MOD 3.5E-07/3.775E-05
Uranium-234 uCi/mL EMLUO2MOD 6.0E-11/5.7E-10
Uranium-235 pCi/mL EMLUO2MOD 9.0E-11/6.4E-10
Uranium-238 pCi/mL EMLU0O2MOD 1.0E-10/5.6E-10
Yttrium-88 pCi/mL EPA901.1MOD 3.48E-09/8.04E-09
Zinc-65 pCi/mL EPA901.1MOD 7.05E-09/1.805E-08
Zirconium-95 pCi/mL EPA901.1MOD 5.5E-09/1.453E-08

Table 21. Method and Estimated Quantitation Limit Used by EM

Analyte Unit Method Minimum/Maximum EQL
Total activity pCi/mL 3Q1-6-1420 1.5E-06
Tritium pCi/mL 3Q1-6-1420 1.5E-06
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Quality Control Samples

This section discusses the analytical data in terms of the following indicators of data quality: precision,
accuracy, representativeness, comparability, and completeness. Precision is determined from the field and
laboratory duplicate or replicate analyses and indicates the consistency of field and laboratory techniques.
Accuracy is determined from the quality control standards, laboratory control samples or blank spikes,
surrogates, matrix spikes, and the results of method, field, and trip blanks and indicates the ability of the
laboratory to generate correct results. (Equipment blanks are used to evaluate the effectiveness of the cleaning
procedures used in the field.) Representativeness is the determination of how well the sample reflects the site's
characteristics. Comparability expresses the confidence with which data from different laboratories are
considered to be equivalent. Completeness measures the amount of useable data resulting from the data
collection activity.

PRECISION

Precision is a measure of the repeatability of a measurement and is evaluated from the results of duplicate
samples and splits. Blind replicates, or field replicates, measure the repeatability of the sampling and analytical
techniques, and laboratory duplicates measure the ability of the laboratory to reproduce a result. Split samples
measure whether two laboratories using comparable procedures obtain equivalent results. Low precision can
be caused by poor instrument performance, poor operator technique, inconsistent application of method
protocols, laboratory environment, time between analyses, or by a difficult, heterogeneous sample matrix.

Replicate and Duplicate Analyses of Samples

Blind replicate and duplicate samples are analyzed to establish the precision of scheduled analyses. The
replicate and duplicate analytical results are used to generate Mean Relative Difference (MRD) indices, which
are used to evaluate the laboratories’ performances.

The primary laboratories, ES, EX, GE, and WA, performed all analyses with the following exceptions: GP and
TM performed radionuclide analyses for EX, GE, and WA.

For intralaboratory comparisons, generally 10% of the samples are analyzed in duplicate. In addition, EPD/EMS
sends blind replicates of approximately 5% of the total samples to the laboratories for analysis. The resuits of
the blind replicate analyses are used for both intralaboratory and interlaboratory comparisons.

All these results are included in the Analytical Results section (Appendix B) of this report. Results from
duplicate samples are included in the main table for a given well and sample date. Results from analyses of
replicate samples and duplicate analyses of the replicates are reported in a second table for the same well and
sample date.

Table 25 lists the well names, sample dates, and associated blanks for wells used as blind replicates for ES,
EX, GE, and WA.

Certain analytes were not present in concentrations above estimated quantitation limits in any well samples
having replicates or duplicates. These analytes are not considered in further evaluation of replicate and
duplicate analyses and are listed in tables 26 and 27. See tables 15-21 for the estimated quantitation limits
that are applicable this quarter.

Intralaboratory Comparisons

Intralaboratory comparisons are of two types: in-house duplicates and blind replicates. The MRD was devel-
oped by R.C. Tuckfield of the Applied Statistics Group at the Savannah River Technology Center, in conjunction
with M.M. Khalil of EPD/EMS, to assess the reproducibility of identical chemical analyses. For both intralabora-
tory comparisons, the MRD is defined as the average absolute difference between an original sample and its
duplicate or blind replicate, expressed as a percentage of the mean of those two values. It is calculated as
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MRD = { =1 x 100,

n

where

x; = an analyte's mean concentration
in a water sample for the i well,

the analyte's mean concentration
in the replicate or duplicate, and

-
s
1]

the number of pairs of observations.

n

For the in-house duplicate comparisons, the quantities x; and y; represent the results for the original sample
and the in-house duplicate, respectively. For the blind replicate comparisons, x; and y; represent the results for
the known sample and the EPD blind replicate, respectively. Generally, the closer the original results and their
replicate or duplicate results are to each other, the lower the MRD.

An Adjusted Mean Relative Difference

A drawback to the MRD statistic occurs when x; and y; are close to zero. This drawback can be illustrated by
determining the relative difference (RD) for the ith well or sample as follows:

_ i = il

i

RD

z.
“1

where z; = (x—’:z"l)
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Figure 4. Relative Difference vs. the Mean

The RD; is an individual term in the MRD calculation for the jth replicated sample. For example, if x; =99 and y;
=101, then RD; = 2%. However, if x; =3 and y; = 1, then RD; = 100%. Both situations have the same absolute
difference, but the latter situation has a much larger relative difference. The effect can be shown by graphing
the relative difference vs. the mean (z;) and marking contours for constant levels of absolute difference

(figure 4). The first contour, in the lower left corner of the figure, represents the smallest absolute difference.
The last contour, in the upper right corner of the figure, represents the largest absolute difference.
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The inordinate inflation of the MRD when x; and y; are near zero is of particular concern when the results are
below the limit of quantitation (LOQ). Briefly, the LOQ is defined by L.H. Keith (1991) as 10 times the instrument
signal standard deviation (o) for blank samples. For perspective, the limit of detection is defined as 3c.

The reproducibility of analytical results less than the LOQ is considered by environmental chemists to be
questionable. In this situation, the RD; may reflect variation more in the measuring device itself than in the
measuring process. However, the MRD can be a useful statistic if adjusted so that results below the LOQ
have less influence than more reproducible results above the LOQ.

The simplest adjustment to the MRD to reduce the influence of analyte concentrations near zero is to weight
each RD; in the calculation by an amount, w;, that reflects its proximity to the LOQ value. Figure 5 shows the
relationship between w; and analyte concentration. This relationship is a linear-weight function.

Adjusted-Weight Function

S o8k
) E
= o8l
045
0.2 E—
0F L0Q Figure 5. Relationship between w; and Analyte
Concentration

Figure 6 shows the computer simulation results for the effect of a linear-weight function on the now-adjusted
MRD (MRDadj), developed by Tuckfield and Khalil, again by determining constant contours of absolute differ-
ence. Below the LOQ, all samples with the same absolute difference are given the same adjusted RD value.

Above the LOQ, the unadjusted RD is preserved because the weight function is unity when z is greater
than the LOQ.

Absolute-Difference Contours

2.0

0.5 —

(€

S ————— Figure 6. Effect of a Linear-Weight Function on the
LoQ MRDadj
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The MRDadj, then, has the following form:

n
2w RD;
MRDadj = =——,
n

zi  ,ifz; < LOQ
LOQ
1 ; otherwise.

where w; =

This adjustment has several advantages. For example, the weight function reflects the chemist’s view of the
reliability of the measurement. If analyses are conducted on different equipment (i.e., with different LOQs),
the precision of the equipment is included automatically in the MRD. Data from more precise equipment are
given more influence. Also, no data are removed from the computation completely, so the sample size (n) is
not affected.

Normalizing Data to the Reference Detection Limit

Because some detection limits may be anomalously high (because of dilution or other effects, for example), it
is necessary to use a reference detection limit (RDL) in the MRD calculations. This is set as the 90th percentile
value of the detection limits of the not-detected samples. All the results less than the RDL are adjusted up to
that value. Results that are detection limit values above the RDL are eliminated from the MRD index calcula-
tions. By definition, fewer than 10% of the detection limit values are above the RDL. The intralaboratory MRD
indices are listed in tables 28-34.

Interlaboratory Comparisons

For interlaboratory comparisons, the MRD is calculated as the average absolute difference between the labo-
ratories for the jth well expressed as a percentage of the mean of both laboratories. For these comparisons,
x; and y; represent the mean analyte concentrations for the ith well; x; represents the mean from one
laboratory, and y; represents the mean from the other. The means are calculated from the known sample
resuits and the EPD blind replicate results.

Choosing an RDL

For interlaboratory comparisons, a new RDL must be established for calculation of the MRD. The interlabora-
tory RDL is chosen as the 90th percentile value from the combined array of non-detected sample results from
both laboratories.

Normalizing Data to the RDL

All results less than the RDL are adjusted to the new RDL value. Detection limit values above the RDL are
eliminated from the MRD index comparison and from the t-tests. By definition, fewer than 10% of the detection
limit values are above the RDL. In addition to the interlaboratory MRD calculations, paired t-tests are performed
to see if the difference between the mean concentrations of an analyte from the same well reported by each
laboratory is significant. The t-test tests the null hypothesis that there is no significant difference in the concen-
trations reported by the two laboratories. The MRD and the t-test results for analytes with at least one pair of
results above the interlaboratory RDL are listed in tables 35—42. No result pairs were above the RDL for ES and
GE.

Analytes with significance-of-probability values less than .050 (tables 35—42) indicate a probability of less than
5% that the results for that analyte are the same from both laboratories.

Presentation of the Replicate and Duplicate Analyses

In tables 28-34, high MRDs (greater than or equal to 20) appear in bold type. Low MRDs (less than or equal to
.050) appear in bold italic type.
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Table 43 lists analytes and wells for which samples and blind replicates analyzed by ES yielded results where
one was more than twice another.

Table 44 lists analytes and wells for which samples and laboratory duplicates analyzed by ES yielded results
where one was more than twice another.

Table 45 lists analytes and wells for which samples and laboratory duplicates analyzed by EX yielded results
where one was more than twice another.

Table 46 lists analytes and wells for which samples and blind replicates analyzed by GE yielded results where
one was more than twice another.

Table 47 lists analytes and wells for which matrix spikes and matrix spike duplicates analyzed by GE yielded
results where one was more than twice another.

Table 48 lists analytes and wells for which samples and blind replicates analyzed by GP yielded results where
one was more than twice another.

Table 49 lists analytes and wells for which samples and laboratory duplicates analyzed by GP yielded results
where one was more than twice another.

Table 50 lists analytes and wells for which samples and blind replicates analyzed by TM yielded results where
one was more than twice another.

Table 51 lists analytes and wells for which samples and laboratory duplicates analyzed by TM yielded results
where one was more than twice another.

Table 52 lists analytes and wells for which samples and blind replicates analyzed by WA yielded results where
one was more than twice another.

Table 53 lists analytes and wells for which samples and laboratory duplicates analyzed by WA yielded results
where one was more than twice another.

Tables 54-60 list analytes and wells where a result from one laboratory was more than twice the corresponding
result from the other laboratory.

See the Analytical Methods subsection of the Analytical Data Review section of this report for more
information.

ACCURACY

Accuracy is defined as the closeness of agreement between an observed value and an accepted reference
value or as a measure of the over- or underestimation of reported concentrations. Accuracy is especially
important when the concentration of concern approaches the detection limit and/or the action limit. When the
concentration is underestimated near the detection limit, the analyte may be present but reported as not
detected; near the action limit, the analyte may be at a concentration that would require remediation, but the
remediation would not be performed. When the concentration is overestimated near the detection limit, the
analyte may not be present but reported as detected; near the action limit, the analyte may not be at a
concentration that would require remediation, but the remediation would be performed. Quality control
standards, performance evaluation studies, laboratory data records reviews, laboratory control samples and
blank spikes, surrogate and matrix spikes, and method blanks are used to evaluate accuracy.
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Quality Control Standards

During first quarter 1998, EPD/EMS conducted quality assessments of ES, EX, GE, and WA laboratories.
Each laboratory received a set of certified environmental quality control standards from Environmental
Resource Associates (ERA) of Arvada, CO (lot numbers 436, 581, 3223, 3423, 8915, and 9981). Each
laboratory’s results were compared with the ERA-certified values and performance acceptance limits (PALSs).
The PALs are listed as guidelines for acceptable analytical results given the limitations of the EPA methods
used to determine these parameters. The PALs closely approximate the 95% confidence interval. The
laboratories’ results and the certified values and limits are listed in tables 61-64.

ES, EX, GE, and WA analyzed total petroleum hydrocarbons by the infrared method.

Of the 106 analyses reported by EX, 96, or 90.1%, were within the PALs. Of the 106 analyses reported by ES,
103, or 97.2%, were within the PALs. Of 106 analyses reported by GE, 102, or 96.2%, were within the PALs. Of
106 analyses reported by WA, 105, or 99.1%, were within the PALs.

Performance Evaluation Studies

ES, EX, and WA participated in EPA’s Laboratory Performance Evaluation Water Pollution Study WP037, for
which results were reported in May 1997. ES, EX and GE participated in Water Supply Study WS038, for which
results were reported in April 1997; ES and EX participated in WS039, reported in September 1997. EPA
conducts the studies biannually to certify laboratories for specific analyses. EPA’s Environmental Monitoring
Systems Laboratory (EMSL) of Cincinnati, OH, prepares water samples spiked with known concentrations of
constituents found in polluted waters and submits them to all laboratories seeking certification to analyze
wastewater. EMSL evaluates the results, using limits statistically based on the performance of approximately
100 top-rated laboratories that analyze each constituent by the same procedure as the laboratory being
evaluated.

Table 65 contains results for WP037. In study WP037, the ES results for beryllium and total phenolics were
outside the acceptance limits. The result for carbonaceous biochemical oxygen demand was acceptable but
near the acceptance limits; ES was instructed to check for error. The EX results for fluoride, total phosphorus,
and total phenolics were outside the acceptance limits. The WA results for calcium, total organic carbon, and
nonfilterable residue were outside the acceptance limits. The results for magnesium and sodium were
acceptable but near the acceptance limits; WA was instructed to check for error.

Table 66 contains results for WS038. In study WS038, the ES results for 2,4-D, cis-1,2-dichloroethylene, and
orthophosphate were outside the acceptance limits. The EX results for 2,4-D, propachlor, tetrachloroethylene,
and total organic carbon were outside the acceptance limits. The GE results for dicamba and zinc were outside
the acceptance limits.

Table 67 contains results for WS039. In study WS039, the ES results for beryllium, fluoride, total cyanide, and
turbidity were outside the acceptance limits. The EX results for 2,4-D, cis-1,2-dichloroethylene, ethylene
dibromide, and nitrate were outside the acceptance limits.

Laboratory Data Records Review

Reviewers visited ES, EX, GE, GP, TM, and WA during June 1998 to determine if the laboratories’ practices
and recordkeeping conformed with the standards of SW-846 for definitive data (EPA, 1986b). The reviewers
examined SRS Groundwater Monitoring Program records for samples collected during first quarter 1998.
Reviews were not conducted for the other off-site laboratories.

The purpose of the reviews was to investigate technical validation issues that are not adequately addressed
by computer review of electronic data deliverables, review of analytical narratives, or review of COC forms.
These technical issues included instrument calibration and performance, analyte identification, and analyte
quantitation. The issues were addressed by comparing the instrument printouts associated with particular
analyses to validation checklists. These method-specific checklists consisted of approximately 8 to 20
questions and were compiled from discussions with laboratory personnel and both laboratory-specific and
standard operating procedures.
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First Quarter 1998 Records Review of ES

During June 1998, laboratory data records were reviewed for inorganic, and organic analyses conducted by ES

during first quarter 1998. Approximately 3% of the samples analyzed for each analytical method were chosen
for review.

Major Issues

No technical issues of concern were identified during the review.

First Quarter 1998 Records Review of EX

During June 1998, laboratory data records were reviewed for inorganic, and organic analyses conducted by EX

during first quarter 1998. Approximately 3% of the samples analyzed for each analytical method were chosen
for review.

Major Issues

No technical issues of concern were identified during the review.

First Quarter 1998 Records Review of GE

During June 1998, laboratory data records were reviewed for inorganic and organic analyses conducted by GE
during first quarter 1998. A representative cross section of the preparation batches and samples analyzed for
each analytical method was chosen for review.

Major Issues

No technical issues of concern were identified during the review.

First Quarter 1998 Records Review of GP

During June 1998, laboratory data records were reviewed for radiochemical analyses conducted by GP during
first quarter 1998. A representative cross section of the samples analyzed for each analytical method was
chosen for review.

Major Issues

No technical issues of concern were identified during the review.

First Quarter 1998 Records Review of TM

During June 1998, laboratory data records were reviewed for radiochemical analyses conducted by TM during
first quarter 1998. A representative cross section (approximately 3%) of the preparation batches and samples
analyzed for each analytical method was chosen for review.

Major Issues

No technical issues of concern were identified during the review.

First Quarter 1998 Records Review of WA

During June 1988, laboratory data records were reviewed for inorganic and organic analyses conducted by WA
during first quarter 1998. Approximately 3% of the samples analyzed for each analytical method were chosen
for review.

Major Issues

No technical issues of concern were identified during the review.
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Laboratory Control Samples and Blank Spikes

Laboratory control samples and blank spikes are used to monitor the performance of all steps in the analysis
process, including sample preparation, and are used to identify problems with the analytical procedure.
Laboratory control samples are deionized water that is spiked with the target analyte, digested, and analyzed
with the regular samples for inorganic parameters. Blank spikes are organic-free water that is spiked with
selected target analytes, extracted, and analyzed with the regular samples for organic parameters. The spiking
solutions for laboratory control samples and blank spikes are obtained from the EPA or a third party supplier, or
they are prepared in the laboratory with chemicals from a different source than the calibration standards. Table

22 lists the quality control limits for each analyte type.

The percent recovery (% R) for laboratory control samples or blank spikes is calculated as

Observed concentration

% R =

100.

Known concentration

Table 22. Quality Control Limits for Selected Laboratory Control Samples and Blank Spikes

Analyte EPA % ES % EX % GE % WA %
Recovery Recovery Recovery Recovery Recovery
Dioxins/Furanst
Heptachlorodibenzo-p-dioxin isomers 40-120 -3 - b 50-150
Hexachlorodibenzo-p-dioxin isomers 40-120 - - * 75-123
Hexachlorodibenzo-p-furan isomers 40-120 - - * 61-150
Pentachlorodibenzo-p-dioxin isomers 40-120 - - * 68-142
Pentachlorodibenzo-p-furan isomers 40-120 - - " 64-137
Tetrachlorodibenzo-p-dioxin isomers 40-120 - - * 71-123
Tetrachlorodibenzo-p-furan isomers 40-120 - - " 73-114
Herbicides
2,4-D - 9-119 15-134 75-125 28-154
Silvex - 33-135 54-107 75-125 54-134
Inorganics 80-120 Vary 75-125 80-120 80-120
Inorganics (misc.)
Chromium, hexavalent - 83-113 85-115 80-120 80-120
Cyanide 80-120 71-123 85-115 80-120 80-120
Pesticides®
Aldrin 40-120 37-127 45-132 75-125 48-133
gamma-Benzene hexachloride (Lindane) 56—-123 43-145 56-132 75-125 56-127
4,4-DDT 38-127 46-152 52-136 75-125 38-138
Dieldrin 52—-126 56-142 58-126 75-125 57-131
Endrin 56-121 35-155 54-145 75-125 46-150
Radionuclides3§ 80-120 75125 * 80-120 80-120
Technetium-99 - 70-130 * - -
Semivolatiles®
Acenaphthene 46-118 46-118 27-106 75-125 46-118
4-Chloro-3-methylphenol 23-97 23-97 21-110 75-125 23-97
2-Chlorophenol 27-123 27-123 24-99 75-125 27-123
1,4-Dichlorobenzene 36-97 36-97 24-97 75-125 36-97
2,4-Dinitrotoluene 24-96 24-96 23-113 75-125 24-96
4-Nitrophenol 10-80 10-80 0-143 75-125 10-80
N-Nitrosodi-n-propylamine 41-116 41-116 24-112 75-125 41-116
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Analyte EPA % ES % EX % GE % WA %
Recovery Recovery Recovery Recovery Recovery
Pentachlorophenol 9-103 9-103 0-169 75-125 9-103
Phenol 12-110 12-110 25-94 75-125 12-110
Pyrene 26—127 26-127 36-104 75-125 26-127
1,2,4-Trichlorobenzene 39-98 39-98 24-100 75-125 39-98
Volatiles®
Benzene 76-127 76-127 75-123 75-125 76-127
Chlorobenzene 75-130 75-130 76—122 75~125 75-130
1,1-Dichloroethane 61-145 - - 75-125 61-145
1,1-Dichloroethylene - 61-145 68—133 - -
Toluene 76-125 76-125 77-123 75-125 76-125
Trichloroethylene 71-120 71-120 75-122 75-125 71-120

t These limits are from SW-846 method EPA8280 for EPA and GE; WA uses laboratory-determined limits.
= -~ Not available.

“** Not analyzed.

© GE and WA use laboratory-determined limits.

3 GE and WA develop their own methods based on EPA, DOE, and other methods.

@ GE uses laboratory-determined limits.

Note: TM analyzes WA's radionuclides; GP analyzes GE's radionuclides.

Tables 6873 list the statistical information for the percent recovery for laboratory control samples and blank
spikes by analyte for ES, EX, GE, WA, GP, and TM. The Qualified Out of Range column provides the number of
laboratory control samples or blank spikes that had percent recoveries outside the acceptance limits compared
to the total number analyzed; the other columns provide the mean recovery, standard deviation, and the

minimum and maximum recoveries.

Surrogates

Surrogates are analytes not normally found in environmental samples that are used to spike all samples, QC
samples, and calibration standards for organic analyses. Surrogates are added prior to analysis for VOAs
(volatile organic analyses) and prior to extraction for semivolatiles, pesticides, and herbicides. Low surrogate
recovery is a measure of the effect of the sample matrix, high analyte concentration, or laboratory error. High
surrogate recovery usually indicates instrument or sample preparation errors. Table 23 lists the recovery limits

for each surrogate.

Table 23. Surrogate Recovery Limits

Analyte EPA % ES % EX % GE % WA %
Recovery Recovery Recovery Recovery Recovery

Herbicidest

4-(2,4-Dichlorophenoxy)butyric acid - - - 50-150 -

2,4-Dichlorophenylacetic acid - 28-112 - 50-150 40-150

Pesticides

Decachlorobiphenyl 30-150 31-145 - - 22-126

Dibutylchlorendate - - - 40-127 -

Tetrachloro-m-xylene 30-150 23-109 - 40-156 27-129

Semivolatiles <

2-Chlorophenol-d4 33-110 - - 48.5-112 27-123
(advisory)

1,2-Dichlorobenzene-d4 16-110 - - 43.2—-144 -
(advisory)
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Analyte EPA % ES % EX % GE % WA %

Recovery Recovery Recovery Recovery Recovery
2-Fluorobiphenyl 43—-116 43-116 43-116 43-108.3 43-116
2-Fluorophenol 21-110 21-100 27-89 21-100 21-100
Nitrobenzene-d5 35-114 35-114 35-114 35-114 35-114
Phenol-d5 (used by ES, EX, and WA) 10-94 10-94 28-91 - 10-94
Phenol-d6 (used by GE) 10-94 - - 18.9-94 -
Terphenyl-d14 33-141 33-141 33-141 33-125.5 33-141
2,4,6-Tribromophenol 10-123 10-123 36-103 26.9-123 10-123
Volatiles (8240)+
p-Bromofiuorobenzene 86-115 - - 86-115 86—-155
1,2-Dichloroethane-d4 76-114 - - 76-114 76-114
Toluene-d8 88-110 - - 78.1-115.6 88-110
Volatiles (8260)<
p-Bromofluorobenzene 86~-115 86115 86115 80-128 86—115
Dibromofluoromethane-d4 86-118 86-118 86-118 67.7-135 86-118
1,2-Dichloroethane-d4 - 80-120 76—-114 86-118 76-114
Toluene-d8 88-110 88-110 88-110 76.8—-121.9 88-110

t There are no established limits for herbicide surrogate recoveries.
[= - Not available.
“* GE uses laboratory-determined limits.

Tables 7477 list the statistical information for the percent recovery for the surrogates by analyte for ES, EX,
GE, and WA. The Qualified Out of Range column gives the number of surrogates that had percent recoveries
outside the acceptance limits compared to the total number analyzed; the other columns provide the mean
recovery, standard deviation, and the minimum and maximum recoveries.

Matrix Spikes

Matrix spikes are used to evaluate the effect of the sample matrix on the analytical procedure. Matrix spikes are
prepared by adding a known quantity of the target analyte to at least 5% of the samples prior to sample
preparation. For the inorganic analyses, all target analytes are spiked. For the organic analyses, selected target
analytes are used in the spiking solution. Results from the matrix spike are used to evaluate the extent of matrix
interference and to determine the bias of the procedure for the sample matrix. Table 24 lists the quality control
limits for each analyte type.

The percent recovery for matrix spikes is calculated as

SSR - SR
% R=——x100,
SA

where

% R = percent recovery
SSR = spiked sample result
SR = sample result

SA = spike added.
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Table 24. Quality Control Limits for Selected Matrix Spike Samples

Analyte

ES % Recovery EX % Recovery GE % Recovery WA % Recovery

Dioxins/Furans

Heptachlorodibenzo-p-dioxin isomers
Hexachlorodibenzo-p-dioxin isomers
Hexachlorodibenzo-p-furan isomers
Pentachlorodibenzo-p-dioxin isomers
Pentachlorodibenzo-p-furan isomers
Tetrachlorodibenzo-p-dioxin isomers
Tetrachiorodibenzo-p-furan isomers

Inorganics

Inorganics (misc.)
Chromium, hexavalent
Cyanide

Herbicides
2,4-D
Silvex

Pesticides

Aldrin

gamma-Benzene hexachloride
(Lindane)

4,4°-DDT

Dieldrin

Endrin

Heptachlor

Oil and Grease
Radionuclides

Semivolatiles
Acenaphthene
4-Chloro-3-methyiphenol
2-Chlorophenol
1,4-Dichlorobenzene
2,4-Dinitrotoluene
4-Nitrophenol
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenol

Pyrene
1,2,4-Trichlorobenzene

Total Petroleum Hydrocarbons
Volatiles

Benzene
Chlorobenzene

Varies with
analyte

34-148
65-133

9-119
33-135

19-145
19-137

14-152
29-135
35-155
38-130

79-119

75-125

46-118
23-97
27-123
36-97
24-96
10-80
41-116
9-103
12-110
26-127
39-98

43-139

76-127
75-130

—_ *E
75-125 75-125
85-115 75-125
85-115 75-125
15-134 50-150
54-107 50-150
45-132 29.5-147
56—132 39.5-148.2
52-136 23.2-146
58-126 30.1-155
54-145 39.2-161.4
57-116 43.4-158
70-130 75-125
- 75-125
27-106 50.2-133
21-110 52.4-134
24-99 48.5-112
24-97 40.2-120
23-112 56-132
0-143 1-91
24-112 35-111.4
0-169 14-176
25-94 20.4-74
36-104 52-115
24-100 44-142
70-130 75-125
75-123 76-127
76-122 75-130

50-150
75-123
61-150
68-142
64-137
71-123
73-114

75-125

96-109
83-112

28-154
30-150

48-133
56-127

38-138
57-131
46-150
50-129

75-125

75-125

46-118
23-97
27-123
36-97
24-96
10-80
41-116
9-103
12-110
26-127
39-98

75-125

76-127
75-130
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Analyte ES % Recovery EX % Recovery GE % Recovery WA % Recovery

1,1-Dichloroethane 61-145 68-133 61-145 61-145
Toluene 76-125 77-123 76-125 76—-125
Trichloroethylene 71-120 75-122 35—-146 71-130

1 — Not available.
= * Not analyzed.

Note: TM analyzes WA's radionuclides; GP analyzes GE's radionuclides.

Percent bias in tables 78-82 is the difference between 100% and the mean recovery; a negative value indicates
that the mean recovery was below 100%. If the bias is consistently positive, the laboratory may be
overestimating the concentration of the analyte, and if the bias is consistently negative, the laboratory may be
underestimating the concentration of the analyte. Results close to the quantitation and action limits should be
closely examined, and their use in decision-making should be carefully considered.

Matrix spikes are rejected if the concentration of the analyte in the sample is more than four times the amount
of the spike. Results for matrix spikes are provided in tables 78-82 for ES, EX, GE, WA, and GP. The Qualified
Out of Range column provides the number of matrix spikes that had percent recoveries outside the acceptance
limits compared to the total number analyzed; the other columns provide the mean recovery, standard deviation,
percent bias, and the minimum and maximum recoveries.

Method Blanks

Method blanks, or laboratory blanks, are used to determine the existence and magnitude of contamination
problems resulting from the analytical process. Method blanks are deionized water to which all reagents are
added in the same proportions used in sample processing. When method blanks have detectable concen-
trations of the analytes, the laboratory must determine the cause and take corrective action to eliminate the
contamination.

Tables 83-88 list the statistical information for analytes detected in method blanks for ES, EX, GE, WA, GP, and
TM. The Frequency of Detection column provides the number of method blanks analyzed for each analyte
during the quarter that had detectable concentrations compared to the total number that were analyzed. The
other columns list the mean result, standard deviation, and minimum and maximum results.

Field Blanks

Field blanks (called QA blanks in the tables) are used to identify possible sources of contamination from the
processing and shipping of samples. Field blanks are sample bottles filled with deionized water prior to well
sampling; the bottles are not opened at the sampling site. The field blanks are sent along with, and analyzed in
the same manner as, the samples. Positive results from field blanks can result from analytical bias, contami-
nated sample bottles, contaminated deionized water, or contamination during shipping or analysis. The results
from all samples in the sample delivery group are evaluated by the laboratory and data validators to determine
the cause of the contamination and the corrective action to be taken.

Tables 89-93 list the statistical information for the field blanks by analyte for ES, GE, WA, GP, and TM. The
Frequency of Detection column gives the number of field blanks analyzed for each analyte during the quarter
that had detectable concentrations compared to the total number analyzed. The other columns list the mean
result, standard deviation, and minimum and maximum results.

Trip Blanks

Trip blanks are vials of deionized water sent to the laboratory for volatiles analysis with each shipping cooler
containing volatiles samples. Trip blanks are used to check for contamination resulting from shipping, primarily
due to the breaking of the vial's seal because of depressurization during air transport. Trip blanks are used also
to test the laboratories’ reliability. The blanks are prepared by adding preservative to a 40 mL vial, filling it
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completely with deionized water, and sealing the top with a teflon-lined septum cap. The results from all
samples in the sample delivery group are evaluated by the laboratory and data validators to determine the
cause of the contamination and the corrective action to be taken.

Tables 94-97 list the statistical information for the analytes detected in trip blanks by ES, EX, GE, and WA. The
Frequency of Detection column gives the number of trip blanks analyzed for each analyte during the quarter
that had detectable concentrations compared to the total number analyzed. The other columns list the mean
result, standard deviation, and minimum and maximum results.

Equipment Blanks or Rinsates

Equipment blanks (called EPT blanks in the tables) or rinsates are used to determine if sampling equipment
that has been cleaned in the field is contaminated. Prior to sampling, deionized water is poured over or pumped
through portions of the sampling equipment that come in contact with the sample. If the equipment blank is
contaminated, the field cleaning procedure must be evaluated to determine the cause of the contamination.
Resuits for all samples collected with equipment cleaned in the field must be evaluated to determine whether
the contamination is isolated or generalized.

No information about equipment blanks was provided for first quarter 1998.

Blanks Results

The blanks results tables in Appendix C list the dates, field measurements, and analytical results for the
sampling blanks. See Appendix B for a key to the abbreviations used in the tables.

REPRESENTATIVENESS

A representative sample is a sample that can be expected to exhibit the average properties of the population
being sampled. Representativeness for groundwater samples can be affected by using a bailer to collect the
sample from the well, metal casings in the well, and turbidity (suspended particulates) in the sample. The
results may be biased positively or negatively.

It a well is bailed, VOAs are biased negatively due to aeration of the sample in the sampling process. Table 98
lists the wells that were bailed during first quarter 1998.

For metal casings, the bias for metals can be positive or negative depending on whether the casing is releasing
or absorbing metals. Table 99 lists the wells with metal casings that were sampled during first quarter 1998.

It turbidity is greater than 15 NTU, the metals can be biased positively or negatively, and the radionuclides—
particularly those that are determined by gamma spectroscopy—can be masked due to self-absorption. Table
100 lists the wells that had turbidity results greater than 15 NTU during first quarter 1998.

COMPARABILITY

Comparability is evaluated by confirming that the laboratories used the same standardized procedures for
sample preparation and analysis, that the reporting units are the same, and that similar quantitation limits were
obtained. The analytical methods, reporting units, and estimated quantitation limits (EQLs) reported by each
laboratory are given in tables 15-21 in the Analytical Data Review section. Tables 54-60 list the analytes and
wells where a result from one laboratory was more than twice the corresponding result from the other
laboratory.

COMPLETENESS

Completeness is evaluated by comparing the wells scheduled for sampling with the wells sampled and
comparing the requested analyses with the analytical data received. The number of wells sampled and the
requested analyses are determined from the chains of custody. Table 101 lists the reasons the laboratories did
not perform certain analyses on samples from wells that could be sampled. See the Sample Scheduling, Field
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Notes, and Analytical Results sections of this report for more information on wells scheduled but not sampled
this quarter.

Table 25. Wells Providing Blind Replicate Samples and Associated Blanks

Sample Associated

Well Date Replicate Blank
AMB 4A 03/09/98 QA 1A QA 2A
AMB 7A 03/06/98 QA 3A QA 4A
AMB 17A 03/09/98 QA 5A QA 6A
ASB 5C 03/04/98 QA7A QA 8A
ASB 6AA 03/04/98 QA 9A QA 10A
ASB 6C 03/04/98 QA 11A QA 12A
CSB1C 02/24/98 QA 87A QA 88A
CSO 1 01/19/98 QA 65A QA 66A
FSB 78A 02/19/98 QA 29A QA 30A
FSB 78B 01/26/98 QA 31A QA 32A
FSB 99A 01/28/98 QA 33A QA 34A
FSB112C 01/21/98 QA 35A QA 36A
FSB120C 01/13/98 QA 37A QA 38A
HAA 1B 03/10/98 QA 53A QA 54A
HCA 4AA 03/12/98 QA 55A QA 56A
HCA 4C 03/12/98 QA 57A QA 58A
HR8 11 01/05/98 QA 67D QA 68D
HSB 68A 01/22/98 QA 39A QA 40A
HSB 83B 01/29/98 QA 41A QA 42A
HSB107C 01/23/98 QA 43A QA 44A
HSB126C 01/29/98 QA 45A QA 46A
HSB130C 01/29/98 QA 47A QA 48A
HSB143D 01/28/98 QA 49A QA 50A
HSB146C 01/26/98 QA 51A QA 52A
HXB 5D 03/26/98 QA 99A QA 100A
KRP 8 01/29/98 QA 79A QA 80A
KRP 9 02/23/98 Not applicable QA 82A
LFW 43C 03/16/98 QA 61A QA 62A
LFW 59D 03/16/98 QA 63A QA 64A
LFW 74C 02/02/98 QA 77A QA 78A
LRP 3 03/09/98 QA 89A QA 90A
LRP 4 03/24/98 QA 91A QA 92A
MSB 1B 02/11/98 QA 13A QA 14A
MSB 23TA 03/04/98 QA 19A QA 20A
MSB 29A 03/05/98 QA 21A QA 22A
MSB 358 03/04/98 QA 23A QA 24A
MSB 4B 02/12/98 QA 15A QA 16A
MSB 9A 02/18/98 QA 17A QA 18A
RGW 17A 01/22/98 QA 83A QA 84A
RGW 21 01/21/98 QA 89D QA 90D
RPC 8D 02/05/98 QA 69A QA 70A
SRW 14A 03/02/98 QA 25A QA 26A
TBG 5B 03/03/98 QA 75A QA 76A
TNX 9D 03/03/98 QA 73A QA 74A
ZBG 1 01/30/98 QA 59A QA 60A
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Table 26. Analytes Not Showing Measurable Concentrations above Estimated Quantitation
Limits in Any Replicated or Duplicated Samples for GE, WA, ES, and EX

Number of Analyses

Analyte GE WA ES EX
Acenaphthene 8 27 7 -
Acenaphthylene 8 37 7 -
Acetonitrile - 9 17 22
Acetophenone - 9 - -
2-Acetylaminofluorene - 9 - -
Acrolein - 9 17 22
Acrylonitrile - 9 17 22
Aldrin 8 17 7 -
Allyl chiloride - 9 17 13
4-Aminobiphenyl - 9 - -
Ammonia - 2 - -
Ammonia nitrogen - - 2 -
Aniline - 9 - -
Anthracene 8 37 7 -
Aramite - 9 - -
Arsenic 112 44 11 8
Benzene 37 99 23 26
alpha-Benzene hexachloride 8 23 7 -
beta-Benzene hexachloride 8 23 9 2
delta-Benzene hexachloride 8 23 7 -
Benzidine - - 6 -
Benzo[a)anthracene 8 37 7 -
Benzo[b]fluoranthene 8 37 7 -
Benzo[klfluoranthene 8 37 7 -
Benzoic acid 8 25 6 -
Benzo[g,h,lperylene 8 37 7 -
Benzo[a]pyrene 8 37 7 -
Benzyl alcohol 8 25 6 -
Beryllium 14 20 7 2
Bis(2-chloroethoxy) methane 8 35 7 -
Bis(2-chloroethyl) ether 8 35 7 -
Bis(2-chloroisopropyl!) ether 8 35 7 -
Boron - 2 2 -
Bromochloromethane - - 8 1
Bromodichloromethane 31 119 23 26
Bromoform 31 119 23 26
Bromomethane 31 119 23 26
4-Bromophenyl phenyl ether 8 35 7 -
Butylbenzyl phthalate 8 35 7 -
2-sec-Butyl-4,6-dinitrophenol - 9 - -
Carbazole - 26 - -
Carbon disulfide 25 23 22
Carbonate - 2 - -
Chlordane - - 6 -
alpha-Chlordane 8 23 7 -
gamma-Chlordane 8 23 7 -
4-Chloroaniline 8 35 7 -
Chlorobenzene 37 97 23 26
Chlorobenzilate - 9 - -
4-Chloro-m-cresol 8 25 7 -
Chloroethane 31 119 23 26
Chloroethene 31 119 23 26
2-Chloroethyl vinyl ether 24 94 - 19
Chloromethane 31 119 23 26
2-Chloronaphthalene 8 35 7 -
2-Chiorophenol 8 25 7 -
4-Chlorophenyl! pheny! ether 8 35 7 -
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Number of Analyses
GE

Analyte WA ES EX
Chloroprene - 9 17 13
Chrysene 8 37 7 -
m-Cresol - 9 - -
m/p-Cresol 8 31 7 -
o-Cresol 8 35 7 -
Cyanide 135 82 5 13
p,p"-DDD 8 23 7 -
p,p-DDE 8 23 7 -
p,p’-DDT 8 17 7 -
Diallate - 9 - -
Dibenz[a, hlanthracene 8 37 7 -
Dibenzofuran 8 35 7 -
Dibromochloromethane 31 119 23 26
1,2-Dibromo-3-chloropropane - 9 17 13
1,2-Dibromoethane - 9 17 13
Dibromomethane - 9 17 13
Di-n-butyl phthalate 8 35 9 2
1,2-Dichlorobenzene 8 35 15 13
1,3-Dichlorobenzene 8 35 7 12
1,4-Dichlorobenzene 8 25 24 15
3,3"-Dichlorobenzidine 8 35 7 -
trans-1,4-Dichloro-2-butene - 9 17 13
Dichlorodifluoromethane - 9 17 20
1,1-Dichloroethane 31 119 23 26
1,1-Dichloroethylene 37 97 23 26
1,2-Dichloroethylene 7 105 - -
2,4-Dichlorophenol 8 35 7 -
2,6-Dichlorophenol - 9 - -
2,4-Dichlorophenoxyacetic acid 4 15 - 3
1,2-Dichloropropane 31 119 23 26
cis-1,3-Dichloropropene 31 119 23 26
trans-1,3-Dichloropropene 31 119 23 26
Dieldrin 8 17 7 -
Diethyl phthalate 8 35 7 -
Dimethoate - 4 - -
2,4-Dimethyl phenol 8 35 7 -
Dimethy! phthalate 8 35 7 -
p-Dimethylaminoazobenzene - 9 - -
7,12-Dimethylbenz[a]anthracene - 9 - -
3,3 -Dimethylbenzidine - 9 - -
a,a-Dimethylphenethylamine - 9 - -
1,3-Dinitrobenzene - 9 - -
2,4-Dinitrophenol 8 35 7 -
2,4-Dinitrotoluene 8 25 7 -
2,6-Dinitrotoluene 8 35 7 -
Di-n-octyl phthalate 8 35 7 -
1,4-Dioxane - 9 - 12
Diphenylamine - 9 - -
Disulfoton - 4 - -
Endosulfan sulfate 8 23 7 -
Endosulfan | 8 23 7 -
Endosulfan II 8 23 7 -
Endrin 8 17 7 -
Endrin aldehyde - 8 6 -
Endrin ketone 8 20 7 -
Ethyl methacrylate - 9 - 12
Ethyl methanesulfonate - 9 - -
Ethylbenzene 31 121 23 26
Famphur - 4 - -
Fluoranthene 8 37 7 -
Fluorene 8 37 7 -
Quality Control Samples
ESH-EMS-980568 Page 70 First Quarter 1998




Number of Analyses

Analyte GE WA ES EX
Fluoride 6 15 - 4
Heptachlor 8 17 7 -
Heptachlor epoxide 8 23 7 -
Hexachlorobenzene 8 35 7 -
Hexachlorobutadiene 8 35 7 -
Hexachlorocyclopentadiene 8 35 7 -
Hexachlorodibenzo-p-dioxins - 2 - -
Hexachlorodibenzo-p-furans 2 - -
Hexachloroethane 35 7 -
Hexachlorophene - 9 - -
Hexachloropropene - 9 - -
2-Hexanone 7 25 23 22
Indenol[1,2,3-c,dlpyrene 8 37 7 -
lodomethane - 9 17 13
Isobutyl alcohol - 9 17 13
Isodrin - 3 - -
Isophorone 8 35 7 -
Isosafrole - 9 - -
Kepone - 3 - -
Lindane 8 29 7 3
Methacrylonitrile - 9 17 13
Methapyrilene - 9 - -
Methoxychlor 8 23 7 -
2-Methyl-4,6-dinitrophenol 8 35 7 -
Methy! ethy! ketone 7 25 23 22
Methy! isobutyl ketone 7 25 23 22
Methyl methacrylate - 9 17 13
Methyl methanesulfonate - 9 - -
3-Methylcholanthrene - 9 - -
2-Methylnaphthalene 8 35 7 -
Naphthalene 8 37 7 -
1,4-Naphthoquinone - 9 - -
1-Naphthylamine - 9 - -
2-Naphthylamine - 9 - -
Nitrite as nitrogen 2 5 3 -
m-Nitroaniline 8 35 7 -
o-Nitroaniline 8 35 7 -
p-Nitroaniline 8 35 7 -
Nitrobenzene 8 35 7 -
2-Nitrophenol 8 35 7 -
4-Nitrophenol 8 25 7 -
4-Nitroguinoline-1-oxide - 9 - -
N-Nitrosodi-n-butylamine - 9 - -
N-Nitrosodiethylamine - 9 - -
N-Nitrosodimethylamine - 9 - -
N-Nitrosodiphenylamine 8 35 7 -
N-Nitrosodipropylamine 8 25 7 -
N-Nitrosomethylethylamine - 9 - -
N-Nitrosomorpholine - 9 - -
N-Nitrosopiperidine - 9 - -
N-Nitrosopyrrolidine - 9 - -
5-Nitro-o-toluidine - 9 - -
Parathion ethyl - 4 - -
Parathion methyl - 4 - -
PCB 1016 8 38 7 -
PCB 1221 8 38 7 -
PCB 1232 8 38 7 -
PCB 1242 8 38 7 -
PCB 1248 8 38 7 -
PCB 1254 8 33 7 -
PCB 1260 8 38 7 -
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Number of Analyses

Analyte GE WA ES EX
Pentachlorobenzene - 9 - _
Pentachlorodibenzo-p-dioxins - 2 - -
Pentachlorodibenzo-p-furans - 2 - -
Pentachloroethane - 9 - 12
Pentachloronitrobenzene - 9 - -
Pentachlorophenol 8 25 7 -
Phenacetin - 9 - -
Phenanthrene 8 37 7 -
Phenol 8 36 7 3
Phenols 33 10 - -
p-Phenylenediamine - 9 - -
Phorate - 4 - -
2-Picoline - 9 - -
Pronamid - 9 - -
Propionitrile - 9 17 13
Pyrene 8 27 7 -
Pyridine - 9 - -
Safrole - 9 - -
Selenium 112 86 11 20
Styrene 7 25 23 22
Sulfide - 2 - -
Sulfotepp - 4 - -
2,4,5-T 2 - - -
2,3,7,8-TCDD - 2 - -
1,2,4,5-Tetrachlorobenzene - 9 - -
Tetrachlorodibenzo-p-dioxins - 2 - -
Tetrachlorodibenzo-p-furans - 2 - -
1,1,1,2-Tetrachloroethane - 9 17 13
1,1,2,2-Tetrachloroethane 31 119 23 26
2,3,4,6-Tetrachlorophenol - 9 - -
Thionazin - 4 - -
Tin 14 10 - -
o-Toluidine - 9 - -
Toxaphene 8 23 7 -
2,4,5-TP (Silvex) 4 2 - -
1,2,4-Trichlorobenzene 8 25 7 -
1,1,1-Trichloroethane 37 123 27 28
1,1,2-Trichloroethane 31 119 23 26
2,4,5-Trichlorophenol 8 35 7 -
2,4,6-Trichlorophenol 8 35 7 -
1,2,3-Trichloropropane - 9 17 13
0,0,0-Triethyl phosphorothioate - 4 - -
1,3,5-Trinitrobenzene - 9 - -
Vinyl acetate 7 25 23 22

— No replicate or duplicate analyses were performed.

Table 27. Analytes Not Showing Measurable Concentrations above Estimated Quantitation
Limits in Any Replicated or Duplicated Samples for GP, TM, and ES

Number of Analyses

Analyte GP ™ ES

Antimony-124 - 39 -

Barium-133 - 39 -

Cerium-144 81 43 8

Cesium-134 81 43 8

Cobalt-58 - 41 -
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Number of Analyses

Analyte GP ™ ES

Curium-246 - - 6

Europium-155 81 43 8

Neptunium-239 - 18 -

Nickel-63 41 14 -

Plutonium-239 - 2 -

Promethium-144 81 43 8

Promethium-146 81 43 8

Promethium-147 13 6 -

Ruthenium-106 81 43 8

Tin-113 - 39 -

Zirconium-95 - 39 -

- No replicate or duplicate analyses were performed.

Table 28. Intralaboratory MRD Indices for ES

In-house Duplicates Blind Replicates
Number of Number of

Analyte RDL Dup. Pairs MRD MRDadj  Dup. Pairs MRD MRDadj

Acetone 1.0E+01 pg/L 7 6.59 2.57 5 28.72 15.00

Actinium-228 1.13E-08 3 0.00 0.00 1 0.00 0.00
pCi/mbL

Aluminum t 0 - - 2 57.27 5§7.27

Americium-241 1.3E-10 2 0.00 0.00 2 0.00 0.00
pCi/mL

Antimony 5.0E+00 pg/L O - - 3 0.00 0.00

Antimony-125 9.45E-09 3 0.00 0.00 1 0.00 0.00
pCi/mL

Barium t 0 - - 5 5.43 5.43

Bis(2-ethylhexyl) phthalate 1.3E+01 pg/L 1 107.14 69.23 2 0.00 0.00

Cadmium 2.0E+00 pg/L 0 - - 5 0.00 0.00

Calcium T 0 - - 2 12.28 12.28

Carbon tetrachloride 5.0E+00 pg/L 7 0.00 0.00 7 0.00 0.00

Carbon-14 1.7E-08 1 0.00 0.00 1 0.00 0.00
pCi/mL

Cesium-137 3.17E-09 3 0.00 0.00 1 0.00 0.00
puCi/mL

Chloride 1 1 2.25 2.25 1 2.98 2.98

Chloroform 5.0E+00 pg/L 7 0.00 0.00 7 0.00 0.00

Chromium 3.0E+00 pg/L 0 - - 5 3.24 " 1.20

Cobalt 5.0E+00 pg/L. O - - 3 0.00 0.00

Cobalt-57 2.0E-09 3 0.00 0.00 1 0.00 0.00
pCi/mL

Cobalt-60 3.44E-09 3 0.00 0.00 1 0.00 0.00
pCi/mL

Copper 3.0E+00 pg/L O - - 3 41.34 28.00

Curium-242 1.1E-10 2 0.00 0.00 2 0.00 0.00
pCi/mL

Curium-243 2.2E-10 2 0.00 0.00 2 0.00 0.00
pCi/mL

1,2-Dichloroethane 5.0E+00 pg/L 7 0.00 0.00 5 0.00 0.00

cis-1,2-Dichloroethylene  5.0E+00 pg/L. 4 0.00 0.00 3 0.00 0.00

trans-1,2-Dichloroethylene 5.0E+00 pg/L 1 0.00 0.00 2 0.00 0.00

Dichloromethane 5.0E+00 pg/L 7 0.00 0.00 5 0.00 0.00

Europium-152 1.67E-08 3 0.00 0.00 1 0.00 0.00
pCi/mL
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In-house Duplicates

Blind Replicates

Number of Number of

Analyte RDL Dup. Pairs MRD MRDadj  Dup. Pairs MRD MRDadj

Europium-154 9.19E-09 3 0.00 0.00 1 0.00 0.00
pCi/mL

Gross alpha 2.23E-09 8 512 3.92 6 0.00 0.00
pCi/mL

lodine-129 5.01E-09 1 0.00 0.00 1 0.00 0.00
pCi/mL

Iron t 0 - - 2 69.60 69.60

Lead 5.0E+00 pg/L O - - 7 6.08 4.82

Lead-212 8.61E-09 3 0.00 0.00 1 0.00 0.00
uCi/mL

Magnesium 5.0E+01 pg/L O - - 2 1.26 1.26

Manganese t 0 - - 2 7.53 7.53

Manganese-54 3.38E-09 3 0.00 0.00 1 0.00 0.00
pCi/mL

Mercury 2.0E-O1pglk O - - 6 0.00 0.00

Neptunium-237 t 0 - - 2 76.35 76.35

Nickel 5.0E+00 pg/L O - - 3 0.00 0.00

Nitrate as nitrogen 1.3E+02 pg/L. 6 1.21 1.21 3 28.99 15.38

Nonvolatile beta 2.22E-09 6 26.81 24.52 2 0.22 0.07
pCi/mL

pH t 18 0.34 0.34 1 1.91 1.91

Plutonium-238 1.0E-10 1 0.00 0.00 2 0.00 0.00
pCi/mL

Plutonium-239/240 8.0E-11 1 0.00 0.00 2 0.00 0.00
pHCi/mL

Potassium 4.0E+02 pg/l. O - - 2 9.69 3.30

Potassium-40 9.5E-08 3 0.00 0.00 1 0.00 0.00
pCi/mL

Radium-226 1.6E-09 1 55.53 23.06 1 0.00 0.00
pCi/mL

Radium-228 2.07E-09 2 0.00 0.00 1 0.00 0.00
uCi/mL

Silver 2.0E+00 pg/L. 0 - - 5 0.00 0.00

Sodium 1 0 - - 2 4.23 423

Sodium-22 3.28E-09 3 0.00 0.00 1 0.00 0.00
uCi/mL

Specific conductance T 1 217 2.17 1 1.58 1.58

Strontium-90 1.46E-09 0 - - 1 55.45 23.01
pCi/mL

Sulfate 5.0E+03 pg/L 1 0.00 0.00 1 0.00 0.00

Tetrachloroethylene 5.0E+00 pg/L. 7 0.92 0.86 7 0.00 0.00

Thailium 5.0E+00 pg/L O - - 3 0.00 0.00

Thorium-228 1.8E-10 2 0.00 0.00 2 0.00 0.00
pCi/mL

Thorium-230 2.7E-10 2 0.00 0.00 2 0.00 0.00
puCi/mL

Thorium-232 1.0E-10 2 0.00 0.00 2 0.00 0.00
pCi/mL

Thorium-234 2.06E-07 3 0.00 0.00 1 45.98 17.91
uCi/mL

Toluene 5.0E+00 pg/L 7 0.00 0.00 5 0.00 0.00

Total organic carbon 1.0E+03 pg/L. 1 40.00 15.00 1 104.76 66.00

Total organic halogens 1.0E+01 pg/L O - - 1 0.00 0.00

Total phosphates (as P)  1.0E+01 pg/L 1 0.00 0.00 1 24.54 24.54

Trichloroethylene 5.0E+00 pg/L 7 0.00 0.00 7 0.36 0.36

Trichlorofluoromethane  5.0E+00 pug/L 6 1.33 1.00 3 0.00 0.00

Tritium 8.4E-07 14 3.95 2.81 5 22.18 11.21
pCi/mL

Unknown t 0 - - 1 44.50 44.50
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In-house Duplicates Blind Replicates

Number of Number of

Analyte RDL Dup. Pairs MRD MRDadj  Dup. Pairs MRD MRDadj

Uranium-234 6.0E-11 3 6.03 6.03 2 0.00 0.00
puCi/mL

Uranium-235 3.0E-11 3 2.90 2.90 2 0.00 0.00
pCi/mL

Uranium-238 5.0E-11 3 5.96 5.96 2 0.00 0.00
pCi/mL

Vanadium 2.0E+00 ug/L O - - 3 0.00 0.00

Xylenes 5.0E+00 pg/L. 7 0.00 0.00 5 0.00 0.00

Yttrium-88 3.56E-09 3 0.00 0.00 1 0.00 0.00
pCi/mL

Zinc 1.0E+01 pg/L 0 - - 3 12.94 6.30

Zinc-65 7.29E-09 3 0.00 0.00 1 0.00 0.00
pCi/mL

T No detection limit, or no replicate or duplicate results below detection limit.
- No replicate or duplicate analyses could be calculated.

Note: An MRD of 0.00 indicates no difference between any of the pairs of results used in calculating the MRD. MRD results
greater than or equal to 20 appear in bold.

Table 29. Intralaboratory MRD Indices for EX

In-house Duplicates Blind Replicates
Number of Number of
Analyte RDL Dup. Pairs MRD MRDadj  Dup. Pairs MRD MRDadj
Acetone 5.0E+02 pg/t. 1 0.00 0.00 0 - -
Aluminum 1.0E+02 pg/L 1 0.00 0.00 0 - -
Antimony 1.0E+02 pg/L 1 0.00 0.00 0 - -
Barium 2.5E+01 pg/L. 4 0.00 0.00 0 - -
Cadmium 5.0E+00 pg/L 1 0.00 0.00 0 - -
Calcium 1 1 3.48 3.48 0 - -
Carbon tetrachloride 2.5E+02 pg/L 1 0.00 0.00 0 - -
Chloride 1 1 0.00 0.00 0 - -
Chioroform 2.5E+02 pg/L. 1 0.00 0.00 0 - -
Chromium 1.0E+01 pg/L. 2 0.00 0.00 0 - -
Cobalt 2.0E+01 pg/L 1 0.00 0.00 0 - -
Copper 1.0E+01 pg/L 1 0.00 0.00 0 - -
1,2-Dichloroethane 2.5E+02 pg/L. 1 0.00 0.00 0 - -
cis-1,2-Dichloroethylene  2.5E+01 pg/L. 0 - - 0 - -
trans-1,2-Dichloroethylene 2.5E+02 pg/L 1 0.00 0.00 0 - -
Dichloromethane 5.0E+02 pg/LL 1 0.00 0.00 0 - -
Iron 1.0E+02 pg/L 2 0.00 0.00 0 - -
Lead 5.0E+00 pg/L. 3 0.00 0.00 0 - -
Magnesium t 1 7.20 7.20 0 - -
Manganese 1.0E+01 pg/L 2 0.00 0.00 0 - -
Mercury 2.0E-01 pg/L 1 0.00 0.00 0 - -
Nickel 2.0E+01 ug/L 4 0.00 0.00 0 - -
Nitrate as nitrogen 1.0E+02 pg/L. 1 0.00 0.00 0 - -
Nitrate-nitrite as nitrogen  1.0E+03 pg/L. 1 0.00 0.00 0 - -
pH 1 1 0.00 0.00 0 - -
Potassium 1.0E+03 pg/L 1 0.00 0.00 0 - -
Silver 2.0E+01 pg/L 2 86.84 86.84 0 - -
Sodium 1.0E+02 pg/L 2 92.01 92.01 0 - -
Specific conductance 1 1 0.00 0.00 0 - -
Sulfate 1 1 541 5.41 0 - -
Tetrachloroethylene 2.5E+02 pg/L 1 0.00 0.00 0 - -
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In-house Duplicates

Blind Replicates

Number of Number of
Analyte RDL Dup. Pairs MRD MRDadj  Dup. Pairs MRD MRDadj
Thallium 5.0E+02 pg/L 1 0.00 0.00 0 - -
Toluene 2.5E+02 pg/L 1 0.00 0.00 0 - -
Total organic carbon 5.0E+03 pg/L 1 18.18 6.00 0 - -
Total phosphates (as P)  5.0E+01 pg/L 1 0.00 0.00 0 - -
Trichloroethylene 5.0E+00 pg/t. 1 12.53 12.53 0 - -
Trichlorofiuoromethane  2.5E+02 pg/L 1 0.00 0.00 0 - -
Vanadium 1.0E+01 pg/L. 1 0.00 0.00 0 - -
Xylenes 5.0E+02 pg/L 1 0.00 0.00 0 - -
Zinc 1.0E+01 pg/l. 1 0.00 0.00 0 - -

t No detection limit, or no replicate or duplicate results below detection limit.
- No replicate or duplicate analyses could be calculated.

Note: An MRD of 0.00 indicates no difference between any of the pairs of results used in calculating the MRD. MRD results
greater than or equal to 20 appear in bold.

Table 30. Intralaboratory MRD Indices for GE

In-house Duplicates

Blind Replicates

Number of Number of

Analyte RDL Dup. Pairs MRD MRDadj  Dup. Pairs MRD MRDadj
Acetone 5.0 pg/L 0 - - 3 0.00 0.00
Aluminum 50.0 pg/L 0 - - 6 6.15 4.87
Antimony 10.0 pg/L 0 - - 16 0.00 0.00
Barium 5.0 pg/L 0 - - 17 4.84 4.69
Bis(2-ethylhexyl) phthalate 10.0 pg/L o] - - 13 0.00 0.00
Cadmium 5.0 pg/L 0 - - 16 0.00 0.00
Calcium 0 - - 6 4.96 4.96
Carbon tetrachloride 1.0 pg/L 0 - - 17 0.00 0.00
Chloride 2 4.65 4.65 2 8.79 8.79
Chloroform 1.0 pg/L 0 - - 17 0.00 0.00
Chromium 5.0 pg/L 0 - - 16 2.91 0.99
Cobalt 5.0 pg/L 0 - - 17 0.28 0.28
Copper 5.0 pg/L 0 - - 16 6.83 6.34
1,2-Dichloroethane 1.0 pg/L 0 - - 14 0.55 0.17
trans-1,2-Dichloroethylene 1.0 pg/L 0 - - 11 0.00 0.00
Dichloromethane 3.6 pg/L 0 - - 12 0.00 . 0.00
Iron 55.8 ug/L 0 - - 6 33.26 2497
Lead 5.0 pg/L 0 - - 16 2.56 0.92
Lithium 25.0 pg/L 0 - - 2 0.00 0.00
Magnesium 0 - - 6 2.31 2.31
Manganese 10.0 pg/L 0 - - 6 0.00 0.00
Mercury 0.2 pg/L 0 - - 16 19.27 11.65
Nickel 5.0 yg/L 0 - - 17 5.09 3.07
Nitrate-nitrite as nitrogen  50.0 pg/L 34 1.25 0.89 16 16.39 11.27
pH t 45 0.60 0.60 16 4.93 493
Potassium t 0 - - 6 4.88 4.88
Silica t 0 - - 2 2.30 2.30
Silver 5.0 pg/L 0 - - 16 0.00 0.00
Sodium t 0 - - 6 3.07 3.07
Specific conductance T 28 1.03 1.03 13 2.27 2.27
Sulfate T 2 2.71 2.71 2 19.10 19.10
Tetrachloroethylene 1.0 pg/lL 0 - - 17 10.70 10.56
Thallium 5.0 pg/L 0 - - 9 0.00 0.00
Toluene 1.0 pg/L 0 - - 17 0.00 0.00
Total dissolved solids 10,000 pg/L 7 8.20 8.20 5 13.29 13.29
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In-house Duplicates Blind Replicates

Number of Number of

Analyte RDL Dup. Pairs MRD MRDadj  Dup. Pairs MRD MRDadj
Total organic carbon 5,000 pg/L 11 0.00 0.00 5 0.00 0.00
Total organic halogens 10.0 pg/L 3 0.00 0.00 2 0.00 0.00
Total phosphates (as P)  50.0 pg/L 1 0.00 0.00 2 0.00 0.00
Trichioroethylene 1.0 pg/L 0 - - 17 3.89 1.55
Trichlorofluoromethane 1.0 pg/L 0 - - 11 0.00 0.00
Turbidity 0.4 NTU 9 3.47 3.47 3 50.79 31.25
Vanadium 5.0 pg/L 0 - - 16 0.00 0.00
Xylenes 1.0 pg/L 0 - - 3 0.00 0.00
Zinc 10.6 pg/L 0 - - 15 4.33 2.21

t No detection limit, or no replicate or duplicate results below detection limit.
- No replicate or duplicate analyses could be calculated.

Note: An MRD of 0.00 indicates no difference between any of the pairs of results used in calculating the MRD. MRD results
greater than or equal to 20 appear in bold.

Table 31. Intralaboratory MRD Matrix Spike Indices for GE

In-house Duplicates

Number of

Analyte RDL Dup. Pairs MRD MRDadj
Acenaphthene 1 6 11.55 11.55
Aldrin t 4 48.74 48.74
Benzene 1 38 6.97 6.97
Chlorobenzene 1 38 6.90 6.90
4-Chloro-m-cresol T 6 27.63 27.63
2-Chlorophenol 1 6 41.07 41.07
p.p-DDT t 4 39.98 39.98
1,4-Dichlorobenzene 1 6 10.94 10.94
1,1-Dichloroethylene 1 38 12.90 12.90
2,4-Dichlorophenoxyacetic acid T 2 13.40 13.40
Dieldrin t 4 44.77 44.77
2,4-Dinitrotoluene 1 6 12.27 12.27
Endrin 1 4 42.34 42.34
Heptachlor 1 4 44.75 44.75
Lindane t 4 42,51 42.51
4-Nitrophenol T 4 27.51 27.51
N-Nitrosodipropylamine 1 6 11.14 11.14
Pentachlorophenol 0.011 mg/L 6 11.43 11.43
Phenol 1 6 35.29 35.29
Pyrene t 6 10.41 10.41
2,4,5-T 1 2 16.25 16.25
Toluene 1 38 7.34 7.34
2,4,5-TP (Silvex) 1 2 14.88 14.88
1,2,4-Trichlorobenzene 1 6 8.86 8.86
Trichloroethylene i 38 9.01 9.01

1 No detection limit, or no replicate or duplicate results below detection limit.

Note: An MRD of 0.00 indicates no difference between any of the pairs of results used in calculating the MRD. MRD results
greater than or equal to 20 appear in bold.
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Table 32. Intralaboratory MRD Indices for WA

In-house Duplicates Blind Replicates

Number of Number of
Analyte RDL Dup. Pairs MRD MRDadj  Dup. Pairs MRD MRDadj
Acetone 20.0 pg/L 3 0.00 0.00 4 0.00 0.00
Alkalinity (as CaCO3) 1 1 1.58 1.58 0 - -
Aluminum 181 pg/L 4 0.00 0.00 2 30.12 12.93
Antimony 27.0 ug/L 8 0.00 0.00 3 12.94 4.81
Barium 1.8 pg/L 22 3.06 2.51 16 17.34 16.48
Bis(2-ethylhexyl) phthalate 21.0 pg/L 10 0.00 0.00 2 0.00 0.00
Cadmium 4.7 g/l 9 0.00 0.00 3 0.00 0.00
Calcium 471 pg/L 5 0.27 0.27 2 9.87 4.55
Carbon tetrachloride 50.0 pg/L. 19 0.00 0.00 15 0.00 0.00
Chloride 1 7 3.38 3.38 3 52.70 52.70
Chloroform 50.0 pg/L 19 0.00 0.00 15 0.00 0.00
Chromium 7.0 pg/L 10 0.00 0.00 6 0.00 0.00
Cobalt 4.5 pg/L 9 0.00 0.00 2 34.31 15.67
Copper 15.0 pg/L 9 0.31 0.17 2 11.25 11.25
1,2-Dichloroethane 50.0 pyg/L 18 0.00 0.00 15 0.00 0.00
cis-1,2-Dichloroethylene  25.0 pg/L 1 0.00 0.00 3 0.00 0.00
trans-1,2-Dichloroethylene 5.0 pg/L 0 - - 1 0.00 0.00
Dichloromethane 22.7 pg/L 17 0.00 0.00 12 9.10 9.10
iron 74.0 pg/L 7 27.97 16.35 5 26.88 24.55
Lead 47.0 pg/L 22 0.00 0.00 16 0.00 0.00
Lithium T 1 1.36 1.36 0 - -
Magnesium 74.0 pg/L 5 1.49 1.49 2 6.91 6.91
Manganese 7.8 pg/L 7 1.82 1.04 5 8.13 3.69
Mercury 0.7 pg/lL 12 0.00 0.00 5 0.00 0.00
Nickel 26.0 pg/L 22 0.00 0.00 15 0.00 0.00
Nitrate as nitrogen t 1 1.63 1.63 0 - -
Nitrate-nitrite as nitrogen  20.0 pg/L 6 1.50 1.50 4 5.89 5.89
pH T 6 0.35 0.35 1 6.47 6.47
Potassium 426 pg/L 5 1.72 0.74 2 0.00 0.00
Silica 1 1 1.19 1.19 0 - -
Silver 5.0 pg/L 10 1.82 0.60 6 0.00 0.00
Sodium 1 7 1.27 1.27 5 5.46 5.46
Specific conductance 1 3 1.10 1.10 0 - -
Sulfate 340 pg/L 7 1.08 1.08 3 31.79 16.03
Tetrachloroethylene 5.0 pg/lL 20 3.51 3.25 14 3.07 3.07
Thallium 55.0 ug/L 8 0.00 0.00 2 0.00 0.00
Toluene 50.0 pg/L 19 0.00 0.00 15 0.00 0.00
Total dissolved solids 47,000 pg/l. 2 0.00 0.00 0 - -
Total organic carbon 1,000pug/lL 5 1.75 0.66 3 0.00 0.00
Total organic halogens 120 pg/L 6 0.38 0.13 3 21.86 18.76
Total phosphates (as P)  67.0 pg/L 7 0.40 0.19 3 0.00 0.00
Trichloroethylene 5.0 pg/L 20 2.01 1.36 16 4.66 4.66
Trichlorofluoromethane 50.0 pg/L 16 0.00 0.00 13 0.00 0.00
Turbidity 0.41 NTU 2 0.00 0.00 0 - -
Vanadium 6.9 pg/L 9 0.00 0.00 2 0.00 0.00
Xylenes 50.0 pg/L 19 0.00 0.00 15 0.00 0.00
Zinc 53.0 pg/L 9 0.00 0.00 2 0.00 0.00

1 No detection limit, or no replicate or duplicate results below detection limit.
- No replicate or duplicate analyses could be calculated.

Note: An MRD of 0.00 indicates no difference between any of the pairs of results used in calculating the MRD. MRD results
greater than or equal to 20 appear in bold.
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Table 33. Intralaboratory MRD Indices for GP

In-house Duplicates

Blind Replicates

Number of Number of

Analyte RDL Dup. Pairs MRD MRDadj  Dup. Pairs MRD MRDadj

Actinium-228 1.77E-08 20 4.19 1.75 13 0.42 ©0.13
pCi/mL

Americium-241 8.05E-10 27 3.00 2.60 12 18.04 8.49
pCi/mL

Antimony-125 1.02E-08 21 0.00 0.00 12 0.00 0.00
pCi/mL

Carbon-14 1.01E-08 16 9.03 6.85 8 6.83 2.82
pCi/mL

Cesium-137 4.2E-09 21 8.54 3.70 14 10.18 4.58
pCi/mL

Cobalt-57 3.43E-09 20 0.00 0.00 15 0.00 0.00
pCi/mL

Cobalt-60 4.71E-09 21 1.19 0.69 14 0.00 0.00
uCi/mL

Curium-242 6.08E-10 21 0.00 0.00 11 0.00 0.00
pCi/mL

Curium-243/244 9.59E-10 21 1.85 1.64 11 0.00 0.00
pCi/mL

Curium-245/246 4.39E-10 20 10.76 4.54 12 0.00 0.00
pCi/mL

Europium-152 1.08E-08 20 0.00 0.00 14 0.00 0.00
pCi/mL

Europium-154 1.21E-08 19 0.00 0.00 14 0.00 0.00
pCi/mL

Gross alpha 9.94E-10 25 14.27 11.58 17 9.22 5.03
uCi/mL

lodine-129 1.31E-09 22 17.39 12.72 13 3.58 1.69
pCi/mL

Lead-212 7.38E-09 20 1.31 0.41 14 5.84 2.22
uCi/mL

Manganese-54 4.09E-09 20 3.50 1.62 14 0.00 0.00
pCi/mL

Neptunium-237 7.2E-10 4 0.00 0.00 2 0.00 0.00
pCi/mL

Nonvolatile beta 1.67E-09 27 10.07 7.39 17 8.71 4.99
pCirmL

Plutonium-238 8.01E-10 18 0.00 0.00 13 0.63 0.20
pCi/mL

Plutonium-239/240 6.59E-10 22 0.00 0.00 14 0.92 0.30
pCi/mL

Potassium-40 5.14E-08 19 1.44 0.50 15 3.04 1.07
pCi/mi

Radium, total alpha- 5.26E-10 3 9.57 6.35 0 - -

emitting uCi/mL

Radium-226 7.44E-10 25 6.15 4.40 12 17.15 10.96
pCi/mL

Radium-228 1.13E-09 24 19.28 15.03 13 37.16 30.96
pCi/mL

Sodium-22 4.33E-09 20 0.00 0.00 13 0.00 0.00
pCi/mL :

Strontium-90 1.67E-09 24 4.40 4.40 15 5.42 4.51
pCi/mL

Technetium-99 2.28E-08 24 3.67 3.01 14 1.79 1.25
uCi/mL
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In-house Duplicates

Blind Replicates

Number of Number of

Analyte RDL Dup. Pairs MRD MRDadj  Dup. Pairs MRD MRDadj

Thorium-228 1.12E-09 21 1.83 0.63 9 5.67 2.08
HCi/mL

Thorium-230 5.99E-10 20 1.84 0.61 11 0.00 0.00
pCi/mL

Thorium-232 5.07E-10 18 0.00 0.00 12 0.00 0.00
pCi/mL

Tritium 7.11E-07 25 2.37 2.35 16 4.46 3.89
uCi/mL

Uranium-233/234 4.94E-10 22 4.42 3.79 10 0.50 0.50
pCi/mL

Uranium-235 4.18E-10 22 2.36 2.36 10 5.38 2.21
pCi/mL

Uranium-238 4.36E-10 22 1.91 1.91 10 1.29 1.29
pCi/mL

Yttrium-88 5.41E-09 18 0.00 0.00 14 1.06 . 0.34
pCi/mL ‘

Zinc-65 8.53E-09 20 0.00 0.00 14 0.00 0.00
pCi/mL

- No replicate or duplicate analyses could be calculated.

Note: An MRD of 0.00 indicates no difference between any of the pairs of results used in calculating the MRD. MRD results
greater than or equal to 20 appear in bold.

Table 34. Intralaboratory MRD Indices for TM

In-house Duplicates

Blind Replicates

Number of Number of

Analyte RDL Dup. Pairs MRD MRDadj  Dup. Pairs MRD MRDadj

Actinium-228 2.534E-08 15 0.00 0.00 1 0.00 0.00
pCi/mL

Americium-241 4.5E-10 3 19.69 19.69 0 - -
pCi/mL

Americium-241/Curium-  4.4E-10 10 5.33 2.18 0 - -

246 uCi/mL

Antimony-125 1.652E-08 16 0.00 0.00 1 0.00 0.00
pCi/mL

Carbon-14 1.9613E-07 7 1.50 0.48 0 - -
pCi/mL

Cesium-137 6.71E-09 17 0.00 0.00 1 0.00 0.00
pCi/mL

Cobalt-57 3.9E-09 17 0.00 0.00 1 0.00 0.00
pCi/mL

Cobalt-60 7.27E-09 17 0.00 0.00 1 0.00 0.00
pCi/mL

Curium-242 4.2E-10 11 0.00 0.00 0 - -
puCi/mL

Curium-243/244 5.8E-10 11 0.00 0.00 0 - -
puCi/mL

Europium-152 4.602E-08 16 0.00 0.00 0 - -
pCi/mL

Europium-154 1.888E-08 16 0.00 0.00 0 - -
pCi/mL
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In-house Duplicates

Blind Replicates

Number of Number of

Analyte RDL Dup. Pairs MRD MRDadj  Dup. Pairs MRD MRDadj

Gross alpha 1.41E-09 33 12.15 8.48 6 14.72 11.06
pCi/mL

lodine-129 1.248E-08 11 0.00 0.00 0 - -
pCi/mL

Lead-212 8.75E-09 16 0.00 0.00 1 0.00 0.00
pCi/mL

Manganese-54 6.44E-09 17 0.00 0.00 1 0.00 0.00
puCi/mL

Neptunium-237 3.5E-10 4 0.00 0.00 0 - -
pCi/mL

Nonvolatile beta 3.61E-09 31 16.02 11.55 6 34.10 27.85
pCi/mL

Plutonium-238 4.2E-10 11 5.02 2.08 0 - -
pCi/mL

Plutonium-239/240 3.3E-10 10 0.00 0.00 0 - -
pCi/mL

Potassium-40 7.275E-08 17 2.25 0.84 1 0.00 0.00
pCi/mL

Radium, total alpha- 5.9E-10 9 12.25 6.61 4 0.00 0.00

emitting pCi/mL

Radium-226 9.7E-10 14 3.95 2.32 1 0.00 0.00
puCi/mL

Radium-228 3.47E-09 13 2.62 1.37 1 0.00 0.00
pCi/mL

Sodium-22 6.9E-09 17 0.00 0.00 1 0.00 0.00
pCi/mL

Strontium-90 1.93E-09 14 2.73 1.85 0 - -
pCi/mL

Technetium-99 2 254E-08 13 0.16 0.11 1 0.00 0.00
pCi/mL

Thorium-228 4.6E-10 11 0.00 0.00 0 - -
uCi/mL

Thorium-230 3.7E-10 12 7.42 7.26 0 - -
pCi/mL

Thorium-232 3.5E-10 12 0.00 0.00 0 - -
pCi/mL

Tritium 8.4E-07 31 17.71 16.62 4 23.54 17.98
puCi/mL

Uranium-234 4.5E-10 11 5.66 3.39 0 - -
pCi/mL

Uranium-235 4 2E-10 11 0.00 0.00 0 - -
pCi/mL

Uranium-238 41E-10 12 0.56 0.37 0 - -
pCi/mL

Yitrium-88 7.27E-09 16 0.00 0.00 0 - -
pCi/mL

Zinc-65 1.436E-08 17 0.00 0.00 1 0.00 0.00
uCi/mL

- No replicate or duplicate analyses could be calculated.

Note: An MRD of 0.00 indicates no difference between any of the pairs of results used in calculating the MRD. MRD results
greater than or equal to 20 appear in bold.
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Table 35. Interlaboratory MRD and t-test Results for Analytes with at Least One Pair of
Results above the RDL for GE and WA

t-test

Analyte RDL Unit MRD Probability
Acetone 20.0 pg/L 0.00 -
Aluminum 146 pg/L 8.40 .380
Antimony 27.0 Hg/L 1.13 .331
Barium 5.0 pg/L 15.85 762
Bis(2-ethylhexyl) phthalate 20.0 pg/L 0.00 -
Cadmium 5.0 pg/L 0.00 -
Calcium 471 pg/L 33.27 .966
Carbon tetrachloride 25.0 ug/L 0.00 -
Chloroform 25.0 ug/L 0.00 -
Chromium 7.0 pg/l 0.00 -
Cobalt 5.0 pg/L 2.90 .354
Copper 15.0 pg/L. 3.85 .207
1,2-Dichloroethane 25.0 g/t 0.00 -
Dichloromethane 17.2 pg/L 0.00 -
lron 74.0 pg/L 29.98 .362
Lead 47.0 pg/L 0.00 -
Lithium 25.0 pg/L 0.00 -
Magnesium 74.0 pg/l 17.71 .788
Manganese 10.0 pg/L 1.98 .356
Mercury 0.7 Hg/L 0.00 -
Nickel 26.0 pg/L 0.33 .331
Nitrate-nitrite as nitrogen 50.0 pg/L 40.45 .303
Potassium 426 pg/L 25.46 .880
Silver 5.0 pug/L 0.00 -
Sulfate 340 pug/L 14.27 -
Tetrachloroethylene 5.0 pg/L 0.88 491
Thallium 55.0 pg/L 0.00 -
Toluene 25.0 pg/L 0.00 -
Total dissolved solids 47,000 pg/L 44.83 .994
Total organic carbon 5,000 pg/L 0.00 -
Total organic halogens 120 ug/L 0.00 -
Total phosphates (as P) 67.0 ug/L 0.00 -
Trichloroethylene 5.0 pg/L 0.00 -
Trichlorofluoromethane 50.0 po/l 0.00 -
Turbidity 0.41 NTU 32.62 .333
Xylenes 50.0 pg/L 0.00 -
Zinc 53.0 pg/L 0.53 .331

- Could not calculate because there are no differences between pairs.

Note: Values less than .050 indicate a probability of less than 1 in 20 that the results for that analyte are the same from
both laboratories. MRD results greater than or equal to 20 appear in bold.

Table 36. Interlaboratory MRD and t-test Results for Analytes with at Least One Pair of
Results above the RDL for ES and EX

t-test
Analyte RDL Unit MRD Probability
Acetone 13.0 pg/l 23.53 .500
Aluminum 181 pa/L 0.76 .500
Antimony 27.0 Hg/L 0.00 -
Barium 1.8 o/l 6.25 .874
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t-test

Analyte RDL Unit MRD Probability
Bis(2-ethylhexyl) phthalate 22.0 pg/L 86.10 .500
Calcium 471 pg/L. 4.31 .027
Carbon tetrachloride 50.0 pg/L 0.00 -
Chioroform 50.0 pg/L 0.00 -
Chromium 7.0 pg/L 0.00 -
Cobalt 5.0 pg/L 0.00 -
Copper 15.0 pg/L 0.00 -
Dichloromethane 19.2 pa/L 0.00 -
Iron 74.0 pg/L 50.14 .344
Lead 47.0 pg/L 0.00 -
Magnesium 74.0 Hg/L 0.28 .500
Manganese 7.8 pa/L 0.95 .500
Potassium 426 ug/L 11.67 .212
Silver 5.0 pg/L 476 .500
Sulfate 5,000 pg/L 0.00 -
Tetrachloroethylene 5.0 pg/L 7.46 .500
Toluene 50.0 pg/L 0.00 -
Total organic carbon 1,000 ug/L 70.97 -
Total organic halogens 120 pg/L 0.00 -
Trichloroethylene 5.0 pg/L 7.17 .500
Vanadium 6.9 pg/L 2.06 .500
Zinc 53.0 pg/L 0.00 -

- Could not calculate because there are no differences between pairs.

Note: Values less than .050 indicate a probability of less than 1 in 20 that the results for that analyte are the same from
both laboratories. MRD results greater than or equal to 20 appear in bold.

Table 37. Interlaboratory MRD and t-test Results for Analytes with at Least One Pair of
Results above the RDL for ES and WA

t-test

Analyte RDL Unit MRD Probability
Acetone 13.0 pg/L 23.53 .500
Aluminum 181 pg/l 0.76 .500
Antimony 27.0 pg/L 0.00 -
Barium 1.8 Ho/L 6.25 .874
Bis(2-ethylhexyl) phthalate 22.0 pg/L 86.10 .500
Calcium 471 pg/L 4.31 .027
Carbon tetrachloride 50.0 pg/L 0.00 -
Chloroform 50.0 pg/l 0.00 -
Chromium 7.0 pa/l 0.00 -
Cobalt 5.0 pg/L 0.00 -
Copper 15.0 pg/L 0.00 -
Dichloromethane 19.2 Ho/L 0.00 -
Iron 74.0 pg/L 50.14 344
Lead 47.0 Hg/L 0.00 -
Magnesium 74.0 pg/L 0.28 .500
Manganese 7.8 g/l 0.95 .500
Potassium 426 pg/l. 11.67 212
Silver 5.0 pg/L 4.76 .500
Sulfate 5,000 Mo/l 0.00 -
Tetrachloroethylene 5.0 pg/L 7.46 .500
Toluene 50.0 pg/L 0.00 -
Total organic carbon 1,000 pg/L 70.97 -
Total organic halogens 120 po/L 0.00 -
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t-test

Analyte RDL Unit MRD Probability
Trichloroethylene 5.0 g/l 717 .500
Vanadium 6.9 Hg/L 2.06 .500

Zinc 53.0 pg/L 0.00 -

- Could not calculate because there are no differences between pairs.

Note: Values less than .050 indicate a probability of less than 1 in 20 that the results for that analyte are the same from

both laboratories. MRD results greater than or equal to 20 appear in bold.

Table 38. Interlaboratory MRD and t-test Results for Analytes with at Least One Pair of
Results above the RDL for EX and WA

t-test

Analyte RDL Unit MRD Probability
Acetone 500 pg/l 0.00 -
Barium 25.0 Ho/L 0.00 -
Carbon tetrachloride 50.0 pg/L 0.00 -
Chloroform 50.0 Hg/L 0.00 -
cis-1,2-Dichloroethylene 25.0 pa/l 0.00 -
trans-1,2-Dichloroethylene 250 pg/L 0.00 -
Dichloromethane 50.0 pg/L 20.65 .068
Iron 100 pg/L 0.00 -
Lead 47.0 po/l 0.00 -
Manganese 10.0 pg/L 1.15 .423
Nitrate-nitrite as nitrogen 1,000 po/L 0.00 -
Silver 20.0 pg/l 51.16 .423
Sodium 100 pg/L 30.32 .822
Sulfate 340 pg/L 21.87 .655
Tetrachloroethylene 50.0 pg/L 0.42 .250
Toluene 50.0 pug/L 0.00 -
Total organic carbon 5,000 Hg/L 25.40 368
Total phosphates (as P) 67.0 po/L 0.00 -
Trichloroethylene 5.0 po/L 8.46 439
Trichlorofluoromethane 50.0 pg/L 0.00 -

- Could not calculate because there are no differences between pairs.

Note: Values less than .050 indicate a probability of less than 1 in 20 that the results for that analyte are the same from

both laboratories. MRD results greater than or equal to 20 appear in bold.

Table 39. Interlaboratory MRD and t-test Results for Analytes with at Least One Pair of
Results above the RDL for ES and EX

t-test

Analyte RDL Unit MRD Probability
Antimony-125 1.652E-08 pCi/mL 0.00 -
Carbon-14 1.8613E-07 HCi/mL 0.00 -
Cesium-137 6.64E-09 pCi/mL 0.00 -
Chloride 1 3.91 -
Curium-242 4.1E-10 pCi/mL 0.00 -
Europium-152 4.602E-08 pCi/mL 0.00 -
Gross alpha 1.79E-09 pCi/mL 18.20 .37
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t-test

Analyte RDL Unit MRD : Probability
lodine-129 1.248E-08 pCi/mL 0.00 -
Neptunium-237 3.5E-10 pCi/mL 23.90 -
Nonvolatile beta 3.03E-09 uCi/mL 0.00 -
Plutonium-238 3.8E-10 uCi/mL 0.00 -
Potassium-40 7.275E-08 puCi/mL 0.00 -
Radium-226 1.09E-09 pCi/mL 0.00 -
Radium-228 3.44E-09 pCi/mL 0.00 -
Sodium 1 5.65 751
Strontium-90 1.93E-09 pCi/mL 15.53 -
Thorium-230 3.7E-10 pCi/mL. 0.00 -
Thorium-232 3.0E-10 pCi/mL 0.00 -
Tritium 8.4E-07 pCi/mL 30.52 .212
Uranium-234 4.5E-10 pCi/mL 0.00 -
Uranium-235 3.9E-10 pCi/mL 0.00 -
Uranium-238 4.1E-10 pCi/mL 0.00 -

1 No detection limit, or no replicate or duplicate results below detection limit.
- Could not calculate because there are no differences between pairs.

Note: Values less than .050 indicate a probability of less than 1 in 20 that the results for that analyte are the same from
both laboratories. MRD results greater than or equal to 20 appear in bold.

Table 40. Interlaboratory MRD and t-test Results for Analytes with at Least One Pair of
Results above the RDL for ES and TV

t-test

Analyte RDL Unit MRD Probability
Antimony-125 1.652E-08 pCi/mL 0.00 -
Carbon-14 1.9613E-07 pCi/mL 0.00 -
Cesium-137 6.64E-09 pCi/mL 0.00 -
Chloride T 3.91 -
Curium-242 4.1E-10 puCi/mL 0.00 -
Europium-152 4.602E-08 pCi/mL 0.00 -
Gross alpha 1.79E-09 pCi/mL 18.20 .371
lodine-129 1.248E-08 pCi/mL 0.00 -
Neptunium-237 3.5E-10 pCi/mL 23.90 -
Nonvolatile beta 3.03E-09 pCi/mL 0.00 -
Plutonium-238 3.8E-10 pCi/mL 0.00 -
Potassium-40 7.275E-08 pCi/mL 0.00 -
Radium-226 1.09E-09 puCi/mL 0.00 -
Radium-228 3.44E-09 pCi/mL 0.00 -
Sodium 1 5.65 751
Strontium-90 1.93E-09 pCi/mL 15.53 -
Thorium-230 3.7E-10 pCi/mL 0.00 -
Thorium-232 3.0E-10 pCi/mL 0.00 -
Tritium 8.4E-07 pCi/mL 30.52 212
Uranium-234 4.5E-10 pCi/mL 0.00 -
Uranium-235 3.9E-10 pCi/mL 0.00 -
Uranium-238 4.1E-10 puCi/fmL 0.00 -

t No detection limit, or no replicate or duplicate results below detection limit.
- Could not calculate because there are no differences between pairs.

Note: Values less than .050 indicate a probability of less than 1 in 20 that the results for that analyte are the same from
both laboratories. MRD resuits greater than or equal to 20 appear in bold.

Quality Control Samples
ESH-EMS-980568 Page 85 First Quarter 1998



Table 41. Interlaboratory MRD and t-test Results for Analytes with at Least One Pair of
Results above the RDL for EX and TM

t-test
Analyte RDL Unit MRD Probability
Chloride T 19.68 .624

t No detection limit, or no replicate or duplicate results below detection limit.

Note: Values less than .050 indicate a probability of less than 1 in 20 that the results for that analyte are the same from

both laboratories. MRD results greater than or equal to 20 appear in bold.

Table 42. Interlaboratory MRD and t-test Results for Analytes with at Least One Pair of
Results above the RDL for GP and TM

t-test

Analyte RDL Unit MRD Probability
Actinium-228 2.438E-08 pCi/mL 0.00 -
Americium-241 8.05E-10 pCi/mL 74.32 .500
Antimony-125 1.514E-08 pCi/mL 0.00 -
Carbon-14 1.7788E-07 pCi/mL 6.95 .246
Cesium-137 6.47E-09 uCi/mL 2.09 130
Chloride 1 7.43 -
Cobalt-57 3.82E-09 pCi/mL 0.00 -
Cobait-60 6.81E-09 uCi/mL 0.00 -
Curium-242 5.44E-10 puCi/mL 3.37 .339
Curium-243/244 9.21E-10 pCi/mL 3.23 .337
Europium-152 4.251E-08 puCi/mL 0.00 -
Europium-154 1.79E-08 pCi/mL 0.00 -
Gross alpha 1.13E-09 uCi/mL 26.25 .519
lodine-129 1.121E-08 pCi/mL 1.13 .363
Lead-212 8.45E-09 pCi/mL 1.28 322
Manganese-54 6.19E-09 pCi/mL 0.00 -
Nonvolatile beta 2.56E-09 pCi/mL 32.72 407
pH t 5.43 773
Plutonium-238 7.61E-10 pCi/mL 0.95 .336
Plutonium-239/240 6.55E-10 pCi/mL 0.50 .336
Potassium-40 6.285E-08 pCi/mL 2.36 472
Radium, total alpha-emitting 5.9E-10 pCi/mL 9.68 -
Radium-226 8.2E-10 pCi/mL 16.30 .209
Radium-228 3.44E-09 pCi/mL 28.18 .331
Sodium t 12.56 .435
Sodium-22 6.42E-09 pCi/mL 0.00 -
Specific conductance 1 19.97 .337
Strontium-90 1.89E-09 pCi/mL 17.00 .318
Technetium-99 2.27E-08 pCi/mL 1.14 237
Thorium-228 1.01E-09 pCi/mL 2.85 .222
Thorium-230 5.89E-10 pCi/mL 5.88 .389
Thorium-232 4.83E-10 pCi/mL 0.00 -
Tritium 7.11E-07 pCi/mL 28.61 134
Uranium-235 4.18E-10 pCi/mL 3.43 .336
Uranium-238 4.2E-10 pCi/mL 4.16 .183
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t-test

Analyte RDL Unit MRD Probability
Yttrium-88 6.66E-09 pCi/mL 0.00 -
Zinc-65 1.33E-08 uCi/mL 0.00 -

T No detection limit, or no replicate or duplicate results below detection limit.
- Could not calculate because there are no differences between pairs.

Note: Values less than .050 indicate a probability of less than 1 in 20 that the results for that analyte are the same from
both laboratories. MRD results greater than or equal to 20 appear in bold.

Table 43. ES Samples and Blind Replicates Yielding Results Where One Is More Than
Twice Another

Analyte Wells
Acetone CSB 1C
Aluminum KRP 8
Copper LFW 74C
Iron KRP 8
Neptunium-237 KRP 8
Nitrate as nitrogen TNX 8D
Total organic carbon CSB 1C

Table 44. ES Samples and Laboratory Duplicates Yielding Results Where One Is More Than
Twice Another

Analyte Wells

Bis(2-ethylhexyl) phthalate CSB 2C

Table 45. EX Samples and Laboratory Duplicates Yielding Results Where One Is More Than
Twice Another

Analyte Wells
Silver AMB 17A
Sodium AMB 17A

Table 46. GE Samples and Blind Replicates Yielding Results Where One Is More Than
Twice Another

Analyte Wells

Iron CSO 1, HAA 1B

Mercury HSB 83B, HSB126C, HSB143D
Nitrate-nitrite as nitrogen HCA 4AA

Tetrachloroethylene HSB107C

Turbidity HAA 1B
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Table 47. GE Matrix Spikes and Matrix Spike Duplicates Yielding Results Where One Is More

Than Twice Another

Analyte Wells
Aldrin QA 100A
2-Chlorophenol HAA 3D
p,p-DDT QA 100A
1,1-Dichloroethylene HSB133C
Dieldrin QA 100A
Endrin QA 100A
Lindane QA 100A
Phenoi “HAA 3D

Note: Resuits for blind blanks are given in Appendix B.

Table 48. GP Samples and Blind Replicates Yielding Results Where One Is More Than Twice

Another
Analyte Wells
Americium-241 HSB 83B, HSB126C
Cesium-137 HR8 11
Nonvolatile beta HSB126C
Radium-226 HXB 5D

Table 49. GP Samples and Laboratory Duplicates Yielding Results Where One Is More Than

Twice Another

Analyte Wells

Gross alpha HAA 3AA
lodine-129 FSB114A
Manganese-54 HSB145D
Nonvoiatile beta HSB118A
Radium-228 FSB105C, HXB 6D

Table 50. TM Samples and Blind Replicates Yielding Results Where One Is More Than Twice

Another
Analyte Wells
Nonvolatile beta LRP 3
Quality Control Samples
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Table 51. TM Samples and Laboratory Duplicates Yielding Results Where One Is More Than
Twice Another

Analyte Wells

Nonvolatile beta LRP 1, ZBG 1
Radium, total alpha-emitting AMB 14D
Thorium-230 HSB 68A

Tritium CSB 1C, FSB121DR

Table 52. WA Samples and Blind Replicates Yielding Results Where One Is More Than
Twice Another

Analyte Welis
Barium MSB 358
Chloride AMB 4A
Cobait LRP 3
ron LRP3
Sulfate AMB 4A

Table 53. WA Samples and Laboratory Duplicates Yielding Results Where One Is More Than
Twice Another

Analyte Wells

Iron CsSB1C

Table 54. Analytes with One Laboratory’s Result Greater Than Twice the Result from the
Other Laboratory between ES and EX

Analyte Wells

Bis(2-ethylhexyl) phthalate CSB1C
lron CsB1C
Total organic carbon CSB1C

Table 55. Analytes with One Laboratory’s Result Greater Than Twice the Result from the
Other Laboratory between ES and WA

Analyte Wells

Bis(2-ethylhexyl) phthalate CSB 1C
Iron CSB1C
Total organic carbon CSB1C
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Table 56. Analytes with One Laboratory’s Result Greater Than Twice the Result from the
Other Laboratory between EX and WA

Analyte Wells
Dichloromethane ASB 6AA, MSB 4B
Silver AMB 17A

Total organic carbon AMB 7A

Table 57. Analytes with One Laboratory’s Result Greater Than Twice the Result from the
Other Laboratory between GE and WA

Analyte Wells

Barium HCA 4AA, HCA 4C

Calcium HCA 4AA, HCA 4C

Iron LRP 3

Nitrate-nitrite as nitrogen HAA 1B, HCA 4AA, HSB143D, ZBG 1
Potassium HCA 4AA, HCA 4C

Total dissolved solids HCA 4AA, HCA 4C

Turbidity HAA 1B

Table 58. Analytes with One Laboratory’s Result Greater Than Twice the Result from the
Other Laboratory between ES and EX

Analyte Wells
Gross alpha LFW 43C
Tritium CSB 1C

Table 59. Analytes with One Laboratory’s Result Greater Than Twice the Result from the
Other Laboratory between ES and TM

Analyte Wells
Gross alpha LFW 43C
Tritium CSB 1C
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Table 60. Analytes with One Laboratory’s Result Greater Than Twice the Result from the

Other Laboratory between GP and TM

Analyte Wells

Americium-241 RGW 21

Gross alpha FSB 78B, FSB112C, RGW 21, ZBG 1
Nonvolatile beta FSB 78B, HSB 83B, LRP 3
Radium-226 FSB121DR

Radium-228 FSB112C, FSB121DR

Specific conductance HXB 5D

Strontium-90 RGW 21, RPC 8DU

Thorium-230 HSB 68A

Tritium HSB 838

Table 61. Quality Control Standards for Selected Analyses for GE

Certified Performance GE Result
Analyte Value Acceptance Limits Result Qualifier
Acids (Lot 581)
2,4-Dichlorophenol (ug/L) 121 51.3-133 84.0
o-Cresol (2-methyphenol) (ug/L) 35.2 11.2-40.7 23.4
Pentachlorophenol (ug/L) 50.8 15.8-63.8 333
Phenol (ug/L) 140 56.8-173 48.71 J
2,4,5-Trichlorophenol (ug/L) 41.2 16.2-47.6 32.3
2,4,6-Trichlorophenol (ug/L) 63.4 27.4-72.7 471
Base/Neutrals (Lot 581)
Acenaphthylene (ug/L) 39.6 17.0-46.6 324 J
Anthracene (ug/L) 99.6 47.0-116 78.8 J
Benzo[a]anthracene (ug/L) 74.4 31.2-88.4 58.8 J
Bis(2-ethylhexyl) phthalate (ug/L) 28.5 11.5-36.4 33.5 J
4-Bromophenyl phenyl ether (ug/L) 109 53.9-130 80.1 J
Chrysene (ug/L) 14.9 6.89-18.3 15.0 J
Dibenzofuran (ug/L) 109 51.9-121 76.3 J
1,2-Dichlorobenzene (ug/L) 925 21.7-106 57.6 J
1,4-Dichlorobenzene(ug/L) 48.3 10.6-57.0 30.7 J
2,4-Dinitrotoluene (ug/L) 59.5 24.9-68.6 444 J
2,6-Dinitrotoluene (ug/L) 60.8 31.2-68.9 421 J
Fluorene (pg/L) 72.8 35.8-87.4 55.0 J
Naphthalene (pg/L) 111 39.4-127 72.0 J
Pyrene (pg/L) 40.8 19.1-49.6 36.7 J
1,2,4-Trichlorobenzene (ug/L) 87.7 25.6-99.6 51.0 J
Cations (Lot 436)
Calcium (pg/L) 67,900 61,100-74,700 70,400
Magnesium (ug/L) 45,500 40,500-50,500 45,500
Potassium (pg/L) 86,900 79,100-94,700 88,200
Sodium (pg/L) 75,800 66,700-84,900 77,000
Cyanide and Phenol (Lot 9981)
Cyanide, total (ug/L) 111 81.0-141 116
Phenols (ug/L) 335 255415 297
Grease and Oil (Lot 9981)
Grease and oil {gravimetric) (mg/bottle) 47.8 28.7-59.8 37.5
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Certified Performance GE Result

Analyte Value Acceptance Limits Resuit Qualifier
Inorganics (Lot 3423)
Alkalinity (as CaCOs) (ug/L) 142,000 132,000~-160,000 138,000
Chiloride (ug/L) 70,000 62,200-78,900 76,400 J
Fluoride (pg/L) 3,340 3,010-3,670 2,870t
Nitrate as nitrogen (ug/L) 7,500 6,750-8,250 7,600 J
pH (pH units) 9.04 8.84-9.24 9.02
Potassium (ug/L) 27,800 23,900-32,400 28,800
Sodium (pg/L) 155,000 140,000-172,000 158,000
Specific conductance (uS/cm) 783 655-891 785
Suilfate (pg/L) 93,600 80,200-106,000 96,100
Total dissolved solids (ug/L) 655,000 537,000-733,000 640,000
Nutrients (Lot 9981)
Ammonia as nitrogen (ug/L) 5,830 4,900-6,760 5,500
Nitrate-nitrite as nitrogen (ug/L) 7,320 6,510-8,130 7,550
Total phosphates (as P) (ug/L) 8,870 7,540-10,200 9,200
PCBs (Lot 581)
PCB 1254 (ug/L) 2.61 1.56-3.28 1.67
Pesticides (Lot 581)
Aldrin (pg/L) 2.19 1.14-2.70 1.81
alpha-Benzene hexachloride (ug/L) 3.92 2.18-4.99 3.35
beta-Benzene hexachloride (ug/L) 1.32 0.704-1.67 0.84
delta-Benzene hexachloride (ug/L) 4.99 2.20-6.41 1.941
alpha-Chlordane (pg/L) 2.61 1.58-3.23 2.33
4,4-DDD (pg/L) 6.98 4.29-9.06 6.46
4,4-DDE (pg/L) 3.09 1.80-3.87 2.98
4,4-DDT (pg/L) 9.19 5.34-11.5 8.00
Dieldrin (ug/L) 2.12 1.31-2.74 1.79
Endrin (ug/L) 0.885 0.554-1.14 0.835 J
Heptachlor (pg/L) 5.02 2.27-6.22 4.14
Heptachlor epoxide (pg/L) 1.80 1.11-2.20 1.68
Lindane (pg/L) 5.20 2.93-6.76 4.35
Methoxychlor (pg/L) 5.85 3.34-7.89 6.78
Pesticides/Herbicides (Lot 3223)
2-sec-Butyl-4,6-dinitrophenol (ug/L) 8.08 2.65-10.5 5.11
2,4-Dichlorophenoxyacetic acid (pg/L) 9.96 4.98-14.9 6.69
2,4,5-TP (Silvex) (ug/L) 8.86 4.43-13.3 5.56 J
Total Petroleum Hydrocarbons (Lot 8915)
Total petroleum hydrocarbons, standard 1, 44.4 28.4-58.5 31.2 J

infrared (mg/bottle)
Toxaphene (Lot 3223)
Toxaphene (ug/L) 1.43 0.787-2.07 0.843 J
Trace Metals (Lot 9981)
Aluminum (ug/L) 613 503-723 648
Antimony (ug/L) 98.9 74.2-124 103
Arsenic (ug/L) 133 99.8-157 137
Barium (pg/L) 433 355-511 431
Beryllium (ug/L) 112 91.8-132 113
Boron (ug/L) 486 399-608 533
Cadmium (pg/L) 92.2 75.6-109 94.9
Chromium (ug/L) 422 346498 426
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Certified Performance GE Result
Analyte Value Acceptance Limits  Resuit Qualifier
Cobalt (pg/L) 101 82.8-119 105
Copper (ug/L) 113 92.7-133 112
Iron (ug/L) 506 415-597 523
Lead (pg/L) 189 155-223 194
Manganese (ug/L) 408 335481 410
Mercury (ug/L) 111 8.33-13.9 11.3
Molybdenum (pg/L) 444 364-524 437
Nickel (ug/L) 389 319-459 406
Selenium (pg/L) 122 91.5-144 128
Silver (ug/L) 116 95.1-137 106
Strontium (ug/L) 321 263-379 314
Thallium (ug/L) 95.6 71.7-120 96.2
Vanadium (ug/L) 304 249-359 300
Zinc (pg/L) 611 501-721 625
Turbidity (Lot 3423)
Turbidity (NTU) 5.20 4.42-6.08 5.36
Volatiles (Lot 581)
Acetone (ug/L) 150 75.2-233 182
Benzene (pg/L) 50.0 38.7-62.3 51.8
Bromodichloromethane (ug/L) 60.0 46.1-74.8 52.2
Bromoform (pg/L) 85.1 62.2-110 95.7
Carbon tetrachloride (ug/L) 94.5 69.4-118 75.4
Chlorobenzene (ug/L) 20.1 15.7-24.1 19.0
Chioroform (pg/L) 75.5 58.0-92.3 62.2
Dibromochloromethane (pg/L) 67.3 52.4-83.0 64.8
1,2-Dichlorobenzene (ug/L) 215 16.3-26.4 21.7
1,3-Dichlorobenzene (pg/L) 119 91.0~-143 111
1,4-Dichlorobenzene (ug/L) 41.8 31.4-50.9 451
1,2-Dichloroethane (ug/L) 47.9 37.4-60.2 41.6
1,1-Dichloroethylene (ug/L) 100 65.5-127 92.0
Dichloromethane (methylene chloride) (ug/L) 65.3 46.2-85.1 61.8
Ethylbenzene (ug/L) 15.3 11.4-17.9 12.3
Methyl isobutyl ketone (pg/L) 89.9 52.0-123 1271
Styrene (pg/L) 24.9 17.3-30.3 232
Tetrachloroethylene (ug/L) 110 81.2-133 118
Toluene (pg/L) 62.8 48.4-75.8 54.6
1,1,1-Trichloroethane (ug/L) 40.0 28.9-47.7 31.7
Trichloroethylene (ug/L) 19.4 14.4-23.5 16.2
m/p-Xylene (pg/L) 36.6 23.7-46.1 34.6

1 Resuit is out of range.

J The analytical result is an estimated quantity.
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Table 62. Quality Control Standards for Selected Analyses for WA

Certified Performance WA Result
Analyte Value Acceptance Limits Result Qualifier
Acids (Lot 581)
2,4-Dichlorophenol (pg/L) 121 51.3-133 94.0
o-Cresol (2-methyphenol) (ug/L) 35.2 11.2-40.7 29.4
Pentachlorophenol (ug/L) 50.8 15.8-63.8 34.2 J
Phenol (ug/L) 140 56.8-173 128
2,4,5-Trichlorophenol (ug/L) 41.2 16.247.6 31.8 J
2,4,6-Trichlorophenol (ug/L) 63.4 27.4-72.7 547
Base/Neutrals (Lot 581)
Acenaphthylene (ug/L) 39.6 17.0-46.6 28.6
Anthracene (ug/L) 99.6 47.0-116 74.9
Benzo[a]anthracene (ug/L) 74.4 31.2-88.4 61.2
Bis(2-ethylhexyt) phthalate (ug/L) 28.5 11.5-36.4 247
4-Bromophenyl phenyl ether (ug/L) 109 63.9-130 88.5
Chrysene (ug/L) 14.9 6.89-18.3 12.8 J
Dibenzofuran (pg/L) 109 51.9-121 89.8
1,2-Dichlorobenzene (ug/L) 92.5 21.7-106 71.0
1,4-Dichlorobenzene(ug/L) 483 10.6-57.0 37.7
2,4-Dinitrotoluene (pg/L) 59.5 24.9-68.6 46.6
2,6-Dinitrotoluene (pg/L) 60.8 31.2-68.9 46.3
Fluorene (ug/L) 72.8 35.8-87.4 60.6
Naphthalene (ug/L) 111 39.4-127 88.4
Pyrene (ug/L) 40.8 19.1-49.6 36.8
1,2,4-Trichlorobenzene (ug/L) 87.7 25.6-99.6 67.6
Cations (Lot 436)
Calcium (pg/L) 67,900 61,100-74,700 66,800
Magnesium (pg/L) 45,500 40,500-50,500 45,800
Potassium (ug/L) 86,900 79,100-94,700 85,800
Sodium (pg/L) 75,800 66,700-84,900 77,200
Cyanide and Phenol (Lot 9981)
Cyanide, total (ug/L) 111 81.0-141 120 J
Phenols (ug/L) 335 255-415 331
Grease and Oil (Lot 9981)
Grease and oil (gravimetric) (mg/bottle) 47.8 28.7-59.8 36.2 J
Inorganics (Lot 3423)
Alkalinity (as CaCOs) (ug/L) 142,000 132,000-160,000 141,000
Chloride (ug/L) 70,000 62,200-78,900 64,900 J
Fluoride (pg/L) 3,340 3,010-3,670 3,270
Nitrate as nitrogen (pg/L) 7,500 6,750-8,250 7,660 J
pH (pH units) 9.04 8.84-9.24 9.15 J
Potassium (ug/L) 27,800 23,900-32,400 29,200
Sodium (pg/L) 155,000 140,000-172,000 160,000
Specific conductance (uS/cm) 783 655—-891 768
Sulfate (pg/L) 93,600 80,200-106,000 87,600 J
Total dissolved solids (ug/L) 655,000 537,000-733,000 615,000 J
Nutrients (Lot 9981)
Ammonia as nitrogen (ug/L) 5,830 4,900-6,760 5,790 J
Nitrate-nitrite as nitrogen (ug/L) 7,320 6,510-8,130 7,500 J
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Certified Performance WA Result
Analyte Value Acceptance Limits Result Qualifier
Total phosphates (as P) (ug/L) 8,870 7,540-10,200 9,010 J
PCBs (Lot 581)
PCB 1254 (ug/L) 2.61 1.56-3.28 2.14 J
Pesticides (Lot 581)
Aldrin (pg/L) 2.19 1.14-2.70 1.9 J
alpha-Benzene hexachloride (ug/L) 3.92 2.18-4.99 3.57 J
beta-Benzene hexachloride (ug/L) 1.32 0.704-1.67 1.22 J
delta-Benzene hexachloride {ug/L) 4.99 2.20-6.41 4.86 J
alpha-Chlordane (ug/L) 2.61 1.68-3.23 2.46 J
4,4-DDD (ug/L) 6.98 4.29-9.06 6.72 J
4,4-DDE (pg/L) 3.09 1.80-3.87 2.98 J
4,4-DDT (ug/L) 9.19 5.34-11.5 8.87 J
Dieldrin (pg/L) 2.12 1.31-2.74 1.93 J
Endrin (ug/L) 0.885 0.554-1.14 0.90 J
Heptachlor (ug/L) 5.02 2.27-6.22 4.23 J
Heptachlor epoxide (ug/L) 1.80 1.11-2.20 1.72 J
Lindane (ug/L) 5.20 2.93-6.76 4.85 J
Methoxychior (ug/L) 5.85 3.34-7.89 6.21 J
Pesticides/Herbicides (Lot 3223)
2-sec-Butyl-4,6-dinitrophenol (ug/L) 8.08 2.65-10.5 0.651 J
2,4-Dichlorophenoxyacetic acid (ug/L) 9.96 4.98-14.9 9.23 J
2,4,5-TP (Siivex) (ug/L) 8.86 4.43-133 7.29 J
Total Petroleum Hydrocarbons (Lot 8915)
Total petroleum hydrocarbons, standard 1, 444 28.4-58.5 36.7 J
infrared (mg/bottle)
Toxaphene (Lot 3223)
Toxaphene (ug/L) 1.43 0.787-2.07 0.89 J
Trace Metals (Lot 9981)
Aluminum (pg/L) 613 503-723 639
Antimony (pg/L) 98.9 74.2-124 98.2
Arsenic (ug/L) 133 99.8-157 135
Barium (pg/L) 433 355-511 429
Beryllium (pg/L) 112 91.8-132 112
Boron (pg/L) 486 399-608 485
Cadmium (ug/L) 92.2 75.6-109 928
Chromium (ug/L) 422 346-498 418
Cobalt (ug/L) 101 82.8-119 104
Copper (ug/L) 113 92.7-133 112
Iron (pg/L) 506 415-597 494
Lead (ug/L) 189 155-223 192
Manganese (ug/L) 408 335481 414
Mercury (pg/L) 11.1 8.33-13.9 9.67
Molybdenum (ug/L) 444 364-524 446
Nickel (pg/L) 389 319-459 390
Selenium (pg/L) 122 91.5-144 125
Silver (pg/L) 116 95.1-137 116
Strontium (ug/L) 321 263-379 311
Thallium (ug/L) 95.6 71.7-120 97.8
Vanadium (pg/L) 304 249-359 313
Zinc (ug/L) 611 501-721 624
Quality Control Samples
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Certified Performance WA Result
Analyte Value Acceptance Limits Result Qualifier
Turbidity (Lot 3423)
Turbidity (NTU) 5.20 4.42-6.08 4.98 J
Volatiles (Lot 581)
Acetone (ug/L) 150 75.2-233 187
Benzene (ug/L) 50.0 38.7-62.3 48.1
Bromodichloromethane (pg/L) 60.0 46.1-74.8 58.2
Bromoform (ug/L) 85.1 62.2-110 96.3
Carbon tetrachloride (ug/L) 94.5 69.4-118 824
Chlorobenzene (ug/L) 20.1 15.7-24.1 19.8
Chloroform (ug/L) 75.5 58.0-92.3 70.2
Dibromochloromethane (pg/L) 67.3 52.4-83.0 68.0
1,2-Dichlorobenzene (ug/L) 215 16.3-26.4 211
1,3-Dichlorobenzene (ug/L) 119 91.0-143 108
1,4-Dichlorobenzene (ug/L) 41.8 31.4-50.9 45.2
1,2-Dichloroethane (pg/L) 47.9 37.4-60.2 51.8
1,1-Dichloroethylene (ug/L) 100 65.5-127 91.1
Dichloromethane (methylene chioride) (ug/L) 65.3 46.2-85.1 52.5
Ethylbenzene (ug/L) 15.3 11.4-17.9 14.2
Methyl isobutyl ketone (pg/L) 89.9 52.0-123 102
Styrene (ug/L) 24.9 17.3-30.3 22.3
Tetrachloroethylene (ug/L) 110 81.2-133 96.7
Toluene (ug/L) 62.8 48.4-75.8 58.6
1,1,1-Trichloroethane (ug/L) 40.0 28.9-47.7 36.5
Trichloroethylene (ug/L) 19.4 14.4-235 16.6
m/p-Xylene (ug/L) 36.6 23.746.1 34.2
T Result is out of range.
J The analytical result is an estimated quantity.
Table 63. Quality Control Standards for Selected Analyses for ES
Certified Performance ES Result
Analyte Value Acceptance Limits Result Qualifier
Acids (Lot 581)
2,4-Dichlorophenol (ug/L) 121 51.3-133 64.0
o-Cresol (2-methyphenol) (ug/L) 35.2 11.2-40.7 21.0 .
Pentachlorophenol (ug/L) 50.8 15.8-63.8 22.0 J
Phenol (ug/L) 140 56.8-173 68.0
2,4,5-Trichlorophenol (ug/L) 41.2 16.2-47.6 27.0
2,4,6-Trichlorophenol (pg/L) 63.4 27.4-72.7 36.0
Base/Neutrals (Lot 581)
Acenaphthylene (ug/L) 39.6 17.0~-46.6 25.0
Anthracene (ug/L) 99.6 47.0-116 60.0
Benzo[a]anthracene (ug/L) 74.4 31.2-88.4 44.0
Bis(2-ethylhexyl) phthalate (pg/L) 28.5 11.5-36.4 22.0
4-Bromophenyl phenyl ether (ug/L) 109 53.9-130 69.0
Chrysene (ug/L) 14.9 6.89-18.3 9.9 J
Dibenzofuran (ug/L) 109 51.9-121 61.0
1,2-Dichlorobenzene (ug/L) 92.5 21.7-106 31.0
1,4-Dichlorobenzene(ug/L) 48.3 10.6-57.0 14.0
2,4-Dinitrotoluene (pg/L) 59.5 24.9-68.6 42.0
2,6-Dinitrotoluene (ug/L) 60.8 31.2-68.9 41.0
Fluorene (pg/L) 72.8 35.8-87.4 42.0
Quality Control Samples
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Certified Performance ES Result
Analyte Value Acceptance Limits Result Qualifier
Naphthalene (pg/L) 111 39.4-127 42.0
Pyrene (ug/L) 40.8 19.1-49.6 26.0
1,2,4-Trichlorobenzene (ug/L) 87.7 25.6-99.6 27.0
Cations (Lot 436)
Calcium (pg/L) 67,900 61,100-74,700 66,300
Magnesium (ug/L) 45,500 40,500-50,500 43,900
Potassium (pg/L) 86,900 79,100-94,700 94,600
Sodium (ug/L) 75,800 66,700-84,900 75,900
Cyanide and Phenol (Lot 9981)
Cyanide, total (ug/L) 111 81.0-141 113 J
Phenols (ug/L) 335 255415 283
Grease and Oil (Lot 9981)
Grease and oil (gravimetric) (mg/bottle) 47.8 28.7-59.8 43.6
Inorganics (Lot 3423)
Alkalinity (as CaCQs) (ug/L) 142,000 132,000-160,000 130,000t J
Chloride (pg/L) 70,000 62,200-78,900 75,000 J
Fluoride (ug/L) 3,340 3,010-3,670 3,230
Nitrate as nitrogen (pg/L) 7,500 6,750-8,250 7,530 J
pH (pH units) 9.04 8.84-9.24 9.16 J
Potassium (ug/L) 27,800 23,900-32,400 31,000
Sodium (pg/L) 155,000 140,000-172,000 153,000
Specific conductance (uS/cm) 783 655-891 781
Sulfate (ug/L) 93,600 80,200-106,000 94,040
Total dissolved solids (ug/L) 655,000 537,000-733,000 615,000 J
Nutrients (Lot 9981)
Ammonia as nitrogen (ug/L) 5,830 4,900-6,760 6,050
Nitrate-nitrite as nitrogen (pg/L) 7,320 6,510-8,130 7,210
Total phosphates (as P) (pg/L) 8,870 7,540-10,200 8,350
PCBs (Lot 581)
PCB 1254 (ug/L) 2.61 1.56-3.28 2.39
Pesticides (Lot 581)
Aldrin (ug/L) 2.19 1.14-2.70 1.64
alpha-Benzene hexachloride (pg/L) 3.92 2.18-4.99 3.52
beta-Benzene hexachloride (pg/L) 1.32 0.704-1.67 1.24
delta-Benzene hexachloride (ug/L) 4.99 2.20-6.41 4.51
alpha-Chlordane (ug/L) 2.61 1.58-3.23 2.22
4,4'-DDD (pg/L) 6.98 4.29-9.06 6.59
4,4-DDE (pg/L) 3.09 1.80-3.87 2.75
4,4-DDT (pg/t) 9.19 5.34-11.5 7.87
Dieldrin (ug/L) 212 1.31-2.74 1.88
Endrin (pg/L) 0.885 0.554-1.14 0.764
Heptachlor (ug/L) 5.02 2.27-6.22 4,22
Heptachlor epoxide (pg/L) 1.80 1.11-2.20 1.81
Lindane (ug/L) 5.20 2.93-6.76 3.97
Methoxychlor (ug/L) 5.85 3.34-7.89 5.29
Pesticides/Herbicides (Lot 3223)
2-sec-Butyl-4,6-dinitrophenol (ug/L) 8.08 2.65-10.5 3.38
2,4-Dichlorophenoxyacetic acid (pg/L) 9.96 4.98-14.9 7.96
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Certified Performance ES Resuit
Analyte Value Acceptance Limits Result Qualifier

Total Petroleum Hydrocarbons (Lot 8915)

Total petroleum hydrocarbons, standard 1, 44.4 28.4-58.5 3641
infrared (mg/bottle)
Toxaphene (Lot 3223)
Toxaphene (ug/L) 1.43 0.787-2.07 1.14 J

Trace Metals (Lot 9981)

Aluminum (pg/L) 613 503-723 649
Antimony (ug/L) 98.9 74.2-124 101
Arsenic (ug/L) 133 99.8-157 136
Barium (ug/L) 433 355-511 436
Beryllium (pug/L) 112 91.8-132 113
Boron (pg/L) 486 399-608 502
Cadmium (ug/L) 92.2 75.6-109 90.5
Chromium (ug/L) 422 346—498 423
Cobalt (ug/L) 101 82.8-119 102
Copper (ug/L) 113 92.7-133 116
Iron (pg/L) 506 415-597 501
Lead (ug/L) 189 155-223 191
Manganese (pg/L) 408 335-481 407
Mercury (pg/L) 11.1 8.33-13.9 10.9
Molybdenum (pg/L) 444 364-524 444
Nickel (ug/L) 389 319459 390
Selenium (pg/L) 122 91.5-144 116
Silver (pg/L) 116 95.1-137 110
Strontium (ug/L) 321 263-379 318
Thallium (ug/L) 95.6 71.7-120 91.8
Vanadium (ug/L) 304 249-359 311
Zinc (ug/L) 611 501-721 605

Turbidity (Lot 3423)
Turbidity (NTU) 5.20 4.42-6.08 14.0t J

Volatiles (Lot 581)

Acetone (pg/L) 150 75.2-233 140 J
Benzene (pg/L) 50.0 38.7-62.3 48.0 J
Bromodichloromethane (pg/L) 60.0 46.1-74.8 63.0 J
Bromoform (ug/L) 85.1 62.2-110 100 J
Carbon tetrachloride (ug/L) 94.5 69.4-118 89.0 J
Chlorobenzene (pg/L) 20.1 15.7-24.1 20.0 J
Chioroform (ug/L) 75.5 58.0-92.3 74.0 J
Dibromochloromethane (ug/L) 67.3 52.4-83.0 71.0 J
1,2-Dichlorobenzene (pg/L) 215 16.3-26.4 240 J
1,3-Dichlorobenzene (pg/L) 119 91.0-143 120 J
1,4-Dichlorobenzene (ug/L) 41.8 31.4-50.9 41.0 J
1,2-Dichloroethane (ug/L) 47.9 37.4-60.2 48.0 J
1,1-Dichloroethylene (pg/L) 100 65.5-127 100 J
Dichloromethane (methylene chloride) (ug/L) 65.3 46.2-85.1 69.0 J
Ethylbenzene (ug/L) 15.3 11.4-17.9 15.0 J
Methyl isobuty! ketone (ug/L) 89.9 52.0-123 80.0 J
Styrene (ug/L) 249 17.3-30.3 22.0 J
Tetrachloroethylene (ug/L) 110 81.2-133 84.0 J
Toluene (ug/l) 62.8 48.4-75.8 58.0 J
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Certified Performance ES Result
Analyte Value Acceptance Limits Result Qualifier
1,1,1-Trichloroethane (ug/L) 40.0 28.9-47.7 39.0 J
Trichloroethylene (pg/L) 194 14.4-23.5 18.0 J
m/p-Xylene (ug/L) 36.6 23.7—46.1 34.0 J
1 Result is out of range.
J The analytical result is an estimated quantity.
Table 64. Quality Control Standards for Selected Analyses for EX

Certified Performance EX Result
Analyte Value Acceptance Limits Result Qualifier
Acids (Lot 581)
2,4-Dichlorophenol (pg/L) 121 51.3-133 85.2
o-Cresol (2-methyphenol) (ug/L) 352 11.2-40.7 25.8
Pentachlorophenol (ug/L}) 50.8 15.8-63.8 40.0 J
Phenol (ug/L) 140 56.8-173 96.8
2,4,5-Trichlorophenol (ug/L) 41.2 16.2-47.6 34.5 J
2,4,6-Trichlorophenol (pg/L) 63.4 27.4-72.7 49.0
Base/Neutrals (Lot 581)
Acenaphthylene (ug/L) 39.6 17.0-46.6 37.7
Anthracene (ug/L) 99.6 47.0-116 83.8
Benzo[ajanthracene (ug/L) 74.4 31.2-88.4 71.0
Bis(2-ethylhexy!) phthalate (ug/L) 28.5 11.5-36.4 33.0
4-Bromophenyl phenyl ether (pg/L) 109 53.9-130 94.8
Chrysene (pg/L) 14.9 6.89-18.3 15.4
Dibenzofuran (ug/L) 109 51.9-121 90.8
1,2-Dichlorobenzene (pg/L) 92.5 21.7-106 65.6
1,4-Dichlorobenzene(pg/L) 48.3 10.6-57.0 35.7
2,4-Dinitrotoluene (ug/L) 59.5 24.9-68.6 48.1
2,6-Dinitrotoluene (ug/L) 60.8 31.2-68.9 50.2
Fluorene (pug/L) 72.8 35.8-87.4 73.1
Naphthalene (pg/L) 111 39.4-127 87.1
Pyrene (pg/L) 40.8 19.1-49.6 43.4
1,2,4-Trichlorobenzene (pg/L) 87.7 25.6-99.6 66.1
Cations (Lot 436)
Calcium (ug/L) 67,900 61,100~74,700 66,500
Magnesium (pg/L) 45,500 40,500-50,500 43,900
Potassium (ug/L) 86,900 79,100-94,700 89,300
Sodium (pg/L) 75,800 66,700-84,900 75,700
Cyanide and Phenol (Lot 9981)
Cyanide, total (ug/L) 111 81.0-141 102
Phenols (pug/L) 335 255-415 284
Grease and Qil (Lot 9981)
Grease and oil (gravimetric) (mg/bottle) 47.8 28.7-59.8 43.0
Inorganics (Lot 3423)
Alkalinity (as CaCOs) (pg/L) 142,000 132,000-160,000 148,000
Chloride (pg/L) 70,000 62,200-78,900 74,900
Fluoride (pg/L) 3,340 3,010-3,670 2,970t
Nitrate as nitrogen (pg/L) 7,500 6,750-8,250 6,920
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Certified Performance EX Result

Analyte Value Acceptance Limits Result Qualifier
pH (pH units) 9.04 8.84-9.24 9.06
Potassium (pg/L) 27,800 23,900-32,400 30,300
Sodium (pg/t) 155,000 140,000-172,000 164,000
Specific conductance (pS/cm) 783 655—891 776
Sulfate (ug/L) 93,600 80,200~106,000 88,600
Total dissolved solids (ug/L) 655,000 537,000-733,000 635,000
Nutrients (Lot 9981)
Ammonia as nitrogen (pg/L) 5,830 4,900-6,760 5,490
Nitrate-nitrite as nitrogen (ug/L) 7,320 6,510-8,130 6,950
Total phosphates (as P) (pg/L) 8,870 7,540-10,200 9,090
PCBs (Lot 581)
PCB 1254 (pg/L) 2.61 1.56-3.28 3.42t
Pesticides (Lot 581)
Aldrin (ug/L) 219 1.14-2.70 2.46
alpha-Benzene hexachloride (ug/L) 3.92 2.184.99 4.83
beta-Benzene hexachloride (ug/L) 1.32 0.704-1.67 1.95¢t
delta-Benzene hexachloride (ug/L) 4.99 2.20-6.41 6.62t
alpha-Chlordane (ug/L) 2.61 1.58-3.23 3.321
4,4-DDD (ug/L) 6.98 4.29-9.06 9.71¢%
4,4-DDE (pg/L) 3.09 1.80-3.87 4.23t
4,4-DDT (ug/L) 9.19 5.34-11.5 14.0t
Dieldrin (pg/L) 2.12 1.31-2.74 2.8t
Endrin (pg/L) 0.885 0.554-1.14 1.13
Heptachlor (pg/L) 5.02 2.27-6.22 5.48
Heptachlor epoxide (ug/L) 1.80 1.11-2.20 2.16
Lindane (pg/L) 5.20 2.93-6.76 6.35
Methoxychlor (pg/L) 5.85 3.34-7.89 10.1t
Pesticides/Herbicides (Lot 3223)
2-sec-Butyl-4,6-dinitrophenol (pg/L) 8.08 2.65-10.5 7.04
2,4-Dichlorophenoxyacetic acid (pg/L) 9.96 4.98-14.9 9.98
2,4,5-TP (Silvex) (pg/L) 8.86 4.43-133 8.72
Total Petroleum Hydrocarbons (Lot 8915)
Total petroleum hydrocarbons, standard 1, 44.4 28.4-58.5 56.8

infrared (mg/bottle)
Toxaphene (Lot 3223)
Toxaphene (ug/L) 1.43 0.787-2.07 1.76
Trace Metals (Lot 9981)
Aluminum (pg/L) 613 503-723 637
Antimony (ug/L) 98.9 74.2-124 98.6 J
Arsenic (ug/L) 133 99.8-157 128
Barium (pg/L) 433 355-511 446
Beryllium (pg/L) 112 91.8-132 112
Boron (pg/L) 486 399-608 568
Cadmium (pg/L) 92.2 75.6-109 90.4
Chromium (ug/L) 422 346—498 424
Cobalt (ug/L) 101 82.8-119 104
Copper (ug/L) 113 92.7-133 113
fron (ug/L) 506 415-597 511
Lead (pg/L) 189 155-223 183
Manganese (ug/L) 408 335481 408
Mercury (ug/L) 1.1 8.33-13.9 9.6
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Certified Performance EX Result

Analyte Value Acceptance Limits Result Qualifier
Molybdenum (pug/L) 444 364-524 417
Nickel (pg/L) 389 319-459 405
Selenium (pg/t) 122 91.5-144 115
Silver (ug/L) 116 95.1-137 115
Strontium (pg/L) 321 263-379 322
Thallium (pg/L) 95.6 71.7-120 91.0
Vanadium (ug/L) 304 249-359 308
Zinc (pg/L) 611 501-721 607

Turbidity (Lot 3423)
Turbidity (NTU) 5.20 4.42-6.08 4.95

Volatiles (Lot 581)

Acetone (pg/L) 150 75.2-233 171.16
Benzene (ug/L) 50.0 38.7-62.3 53.56
Bromodichloromethane (pg/L) 60.0 46.1-74.8 68.22
Bromoform (ug/L) 85.1 62.2-110 99.74
Carbon tetrachloride (ug/L) 945 69.4-118 104.44
Chlorobenzene (ug/L) 201 15.7-24.1 21.16
Chloroform (ug/L) 75.5 58.0-92.3 79.35
Dibromochloromethane (ug/L) 67.3 52.4-83.0 73.92
1,2-Dichlorobenzene (ug/L) 21.5 16.3-26.4 23.48
1,3-Dichlorobenzene (ug/L) 119 91.0-143 127.05
1,4-Dichlorobenzene (ug/L) 41.8 31.4-50.9 46.18
1,2-Dichloroethane (ug/L) 47.9 37.4-60.2 52.48
1,1-Dichloroethylene (ug/L) 100 65.5-127 125.82
Dichloromethane (methylene chloride) (ug/L) 65.3 46.2-85.1 70.12
Ethylbenzene (pg/L) 15.3 11.4-17.9 16.32
Methy! isobutyl ketone (pg/L) 89.9 52.0-123 101.28
Styrene (ug/L) 249 17.3-30.3 25.94
Tetrachloroethylene (pug/L) 110 81.2-133 116.21
Toluene (pg/L) 62.8 48.4-75.8 67.63
1,1,1-Trichloroethane (ug/L) 40.0 28.9-47.7 41.96
Trichloroethylene (pg/L) 19.4 14.4-23.5 19.61
m/p-Xylene (pg/L) 36.6 23.7-46.1 38.64

T Result is out of range.
J The analytical result is an estimated quantity.

Table 65. ES, EX, and WA Performance Evaluation, Water Pollution Study WP037

ES EX WA True Performance
Analyte Result Result Resuit Value Acceptance Limits
Trace Metals (ug/L)
Aluminum 1210 1100 1190 1203 10301360
Antimony 813 750 797 779 606—-928
Arsenic 88.4 86.2 84.4 88.0 69.6-107
Beryllium <4.0 696 667 675 601-750
Cadmium 22.4 21.5 213 22.2 18.3-26.4
Chromium 141 137 135 137 120-156
Cobalt 221 212 216 220 196-244
Copper 118 116 109 115 102-128
fron 407 407 384 393 350445
Lead 134 131 129 130 109-147
Manganese 147 140 149 144 129-158
Mercury 0.55 0.398 0.480 0.494 0.266-0.729
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ES EX WA True Performance

Analyte Result Result Result Value Acceptance Limits
Molybdenum 204 210 196 190 174-220
Nickel 427 419 412 1417 376463
Selenium 141 139 133 150 113-160
Silver 507 491 520 490 455-557
Strontium 149 153 147 144 129-168
Thallium 493 471 472 471 390-563
Titanium 233 235 229 226 195-253
Vanadium 3380 3240 3280 3300 2990-3600
Zinc 300 285 286 296 263-332
Minerals (mg/L, except as noted)
Alkalinity (as CaCQ3), total 91.0 93.7 91.4 91.0 82.2-99.0
Calcium 64.3 67.6 60.6 66.0 61.0-73.2
Chloride 224 220 235 226 207-250
Fluoride 2.48 2.1 2.54 2.60 2.25-2.92
Hardness (as CaCOs3), total 326 320 327 317 294-344
Magnesium 36.0 37.0 39.9 37.0 33.7-40.0
Potassium 174 171 18.4 17.0 14.6-19.8
Sodium 92.5 91.9 86.8 92.2 85.1-101
Specific conductance (uS/cm) 1145 1160 1110 1132 1050-1230
Sulfate 124 114 113 118 99.9-138
Total dissolved solids at 180° C 618 657 643 685 461-932
Nutrients (mg/L)
Ammonia nitrogen 0.250 0.202 0.296 0.261 0.120-0.444
Nitrate nitrogen 0.591 0.608 0.677 0.620 0.470-0.756
Nitrogen by Kjeldahl method 2.47 3.02 2.55 2.60 1.72-3.53
Orthophosphate 5.62 575 5.60 5.50 4.84-6.25
Total phosphorus 7.38 2.77 7.26 7.00 5.99-8.24
Demands (mg/L)
5-day Biochemical oxygen demand 116 t 84.3 93.1 49.4-137
Carbonaceous BOD 119 t 84.9 80.0 36.4-124
Chemical oxygen demand 150 143 159 152 117177
Total organic carbon 61.5 63.0 74.4 60.0 50.1-69.4
PCBs (pg/L)
PCB 1254 1.74 2.45 1.90 2.33 1.04-3.29
PCB 1260 3.65 474 4.00 4.60 2.71-5.70
PCBs in Oil (mg/kg)
PCB 1016/1242 25.0 30.8 17.2 27.2 4.83-38.3
PCB 1260 24.0 247 19.4 28.5 4.17-41.5
Pesticides (ug/L)
Aldrin 1.28 2.22 2.29 2.54 0.714-3.51
Chlordane 7.01 7.82 8.22 8.85 4.18-12.1
p,p-DDD 5.43 6.87 5.97 6.42 2.68-9.42
p,p-DDE 2.53 3.43 3.18 3.34 1.33-4.67
p,p-DDT 5.07 5.67 5.27 5.86 2.22-8.33
Dieldrin 3.58 4.01 3.66 3.87 2.06-5.39
Heptachlor 2.33 2.98 3.21 3.42 0.918-4.80
Heptachlor epoxide 2.26 227 2.42 2.84 1.48-3.40
Volatile Halocarbons (ug/L)
Bromodichloromethane 54.1 52.5 455 48.7 34.9-63.1
Bromoform 457 48.0 371 42.8 27.1-61.4
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ES EX WA True Performance
Analyte Result Result Result Value Acceptance Limits
Carbon tetrachloride 50.0 55.3 51.3 51.3 32.7-71.0
Chlorobenzene 59.0 64.0 53.7 57.3 42.6-76.9
Chloroform 58.0 65.4 59.0 59.4 42.3-75.1
Dibromochloromethane 81.5 96.7 77.3 85.4 67.5-103
1,2-Dichloroethane 49.6 545 51.7 47.4 37.4-63.5
Methylene chioride 51.0 56.0 53.7 53.5 35.2-72.4
Tetrachloroethylene 417 49.0 37.0 443 31.1-56.0
1,1,1-Trichloroethane 50.8 51.3 53.2 54.2 36.1-69.5
Trichloroethylene 61.8 67.5 54.0 64.2 42.2-82.0
Volatile Aromatics (pg/L)
Benzene 68.2 66.5 66.6 72.6 54.1-91.9
1,2-Dichlorobenzene 42.3 45.4 39.4 47.4 33.8-59.9
1,3-Dichlorobenzene 44 4 48.5 41.9 50.4 36.5-62.1
1,4-Dichlorobenzene 46.6 50.0 449 53.2 37.0-685
Ethylbenzene 54.9 56.9 53.6 63.3 42.7-81.7
Toluene 48.8 50.8 49.6 56.1 40.7-69.3
Miscellaneous Parameters (mg/L)
Cyanide, total 0.075 0.066 0.081 0.080 0.0522-0.107
Nonfilterable residue 74.0 65.0 53.2 77.0 59.9-82.6
Oil and grease 271 29.8 26.3 32.0 20.7-33.0
pH (pH units) 9.30 9.20 9.38 9.30 9.05-9.56
Phenolics, total 0.218 3.02 2.44 2.08 1.25-2.91
Residual chlorine, total 1 2.85 3.04 2.63 2.38-3.22

T Result was not reported.

Note: The true value is based on gravimetric calculations or a reference value when necessary. Reported values that were
out of range appear in bold. In cases where the laboratory was asked to check for error, the reported values appear in

bold italic.

Table 66. ES, EX, and GE Performance Evaluation, Water Supply Study WS038

ES EX GE True Performance

Analyte Result Result Result Value Acceptance Limits
Trace Metals (pg/L)
Antimony 5.90 1 6.37 6.48 4.54~-8.42
Arsenic 78.2 74.6 82.8 83.1 71.7-88.4
Barium 1970 2010 1940 2002 1700-2300
Beryllium 10.0 9.98 10.0 10.1 8.59-11.6
Boron 1920 1890 1920 1898 1680-2110
Cadmium 2.00 1.82 2.02 2.12 1.70-2.54
Chromium 140 145 141 148 126-170
Copper 1260 1190 1200 1203 1080-1320
Lead 52.2 50.3 55.4 56.2 39.3-73.1
Manganese 400 385 395 411 372-420
Mercury 5.60 5.16 5.42 6.39 4.47-8.31
Molybdenum 15.6 16.2 16.2 16.2 13.0-19.5
Nickel 235 239 239 240 204-276
Selenium 78.1 75.5 86.3 89.3 71.4-107
Thallium 8.90 7.33 9.28 8.91 6.24-11.6
Zinc 2990 2820 88.4 2914 2620-3080
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Es EX GE True Performance
Analyte Result Result Result Value Acceptance Limits

Fluoride/Nitrate/Nitrite (mg/L)

Fluoride 4.88 4.84 4.27 4,70 4.23-5.17
Nitrate as N 4.10 4.05 3.98 4.10 3.69-4.51
Nitrite as N 1.58 1.59 1.562 1.60 1.36-1.84
Orthophosphate as P 0.419 0.500 0.503 0.530 0.462-0.675

Insecticides (ug/L)

Alachlor 9.32 t 1 9.52 5.24-13.8
Aldrin 0.294 0.378 0.257 0.358 0.164-0.450
Atrazine 12.4 1 t 12.8 7.04-18.6
Butachlor 27.9 1 t 27.9 7.59-44.5
Chlordane, total 8.07 9.38 6.50 8.20 451-11.9
Dieldrin 0.648 0.796 0.550 0.683 0.466-0.896
Endrin 0.445 0.506 0.332 0.467 0.327-0.607
Heptachior 1.06 1.10 0.856 1.20 0.660-1.74
Heptachlor epoxide 0.671 0.703 0.975 0.742 0.408-1.08
Hexachlorocyclopentadiene 1.06 0.209 1 1.47 0.0583-2.01
Hexachlorobenzene 0.430 0.494 t 0.538 0.213-0.683
Lindane 0.552 0.574 0.478 0.621 0.342-0.900
Methoxychlor 29.1 35.4 322 34.8 19.1-50.5
Metolachlor 23.9 1 1 24.8 11.2-36.6
Metribuzin 16.5 t t 16.9 DL-26
Prometon 12.4 1 1 12.5 4-18.1
Propachlor 1.64 2.58 t 1.46 0.823-2.19
Simazine 7.82 1 t 8.77 1.87-14.2
Toxaphene 113 t 9.80 12.7 6.99-18.4
Trifluralin 1.75 1.77 t 1.76 0.691-2.31
Herbicides (ug/L)

Acifluorfen 1 13.9 1 28.2 11.5-41.7
2,4-D 141 11.2 43.5 35.9 18.0-53.9
Dalapon 60.8 11.7 72.9 87.2 DL-129
Dinoseb 19.8 14.0 29.8 32.6 DL-51.5
Dicamba 33.7 25.9 120 62.7 9.66-92.1
Pentachlorophenol 9.31 7.63 1 14.7 7.35~22.1
Picloram 47.8 5.39 t 56.4 DL-82.5
2,4,5-TP (Silvex) 12.7 10.6 26.0 19.5 9.75-29.3

Polynuclear Aromatic Hydrocarbons (pg/L)
Benzo[a]pyrene 1 0.391 0.516 0.527 0.127-0.737

Trihalomethanes (ug/L)

Bromodichloromethane 35.6 30.5 32.0 32.2 25.8-38.6
Bromoform 25.0 25.3 25.9 26.5 21.2-31.8
Chlorodibromomethane 14.2 13.8 14.7 14.7 11.8-17.6
Chloroform 39.4 34.1 37.0 36.5 29.2-43.8
Trihalomethane, total 114.2 103.7 110 109.9 87.0-132

Volatile Organic Compounds (ug/L)

Benzene 141 15.4 16.3 15.3 12.2-18.4
Carbon tetrachloride 13.9 14.8 15.5 16.6 12.5-18.7
Chlorobenzene 241 20.9 25.7 24.2 19.4-29.0
1,2-Dibromo-3-chloropropane 0.505 0.416 1 0.429 0.257-0.601
1,2-Dichlorobenzene 15.4 13.5 18.0 16.6 13.3-19.9
1,2-Dichloroethane 15.3 15.6 17.2 15.6 12.5-18.7
cis-1,2-Dichloroethylene 17.4 18.0 23.0 22.3 17.8-26.8
trans-1,2-Dichloroethylene 19.9 17.7 22.2 20.6 16.5-24.7
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ES EX GE True Performance
Analyte Result Result Result Value Acceptance Limits
Dichloromethane 13.6 14.2 16.8 14.7 11.8-17.6
1,2-Dichloropropane 16.6 15.6 18.3 18.3 14.6-22.0
2,2-Dichloropropane 12.1 10.4 14.1 14.7 10.2-17.7
cis-1,3-Dichloropropene 7.54 7.42 9.31 9.40 6.85-11.9
trans-1,3-Dichloropropene 10.3 9.58 104 12.5 7.75-14.3
Ethylbenzene 14.2 13.2 17.1 15.7 12.6-18.8
Ethylene dibromide (EDB) 0.372 0.338 t 0.336 0.202-0.470
Hexachlorobutadiene 18.9 18.4 271 18.4 14,1-34.7
Styrene 13.2 11.9 19.9 14.2 11.4-17.0
1,1,1,2-Tetrachloroethane 7.91 7.69 8.40 8.40 6.16-9.66
Tetrachloroethylene 13.0 11.2 14.6 141 11.3-16.9
Toluene 15.4 14.0 17.7 16.2 13.0-19.4
1,2,4-Trichlorobenzene 7.56 7.00 10.4 8.30 4.98-11.6
1,3,5-Trimethylbenzene 15.7 15.2 18.5 16.4 13.0-19.6
1,1,1-Trichloroethane 15.2 16.2 17.0 17.2 13.8-20.6
1,1,2-Trichloroethane 15.9 15.5 16.5 16.3 13.0-19.6
Trichloroethylene 11.2 12.2 12.6 12.4 9.92-14.9
1,2,3-Trichloropropane 17.6 15.5 13.2 16.9 10.1-21.4
Vinyl chioride 17.1 19.6 19.6 17.9 10.7-25.1
Xylenes, total 22.3 20.1 25.1 22.9 18.3-27.5
Miscellaneous Analytes (mg/L, except as noted)
Alkalinity (as CaCOs) 45.0 47.4 46.1 43.5 42.4-49.9
Chilorine, residual free + 0.940 0.850 0.820 0.662-0.963
Cyanide, total 0.113 0.120 0.107 0.120 0.090-0.150
Hardness, calcium as CaCO3 237 228 240 240 221-252
pH (pH units) 9.10 9.15 9.1 9.13 8.89-9.31
Residue, total filterable 4215 448 478 419 249-622
Sodium 21.6 22.2 21.9 20.0 19.1-22.2
Sulfate 16.0 18.6 17.0 17.0 14.5-19.0
Total organic carbon 5.10 5.60 5.34 4.90 4.39-5.41
Turbidity (NTU) 5.80 5.57 5.44 5.89 4.72-6.77

1 Result was not reported.

Note: The true value is based on gravimetric calculations or a reference value when necessary. Reported values that were
out of range appear in bold. In cases where the laboratory was asked to check for error, the reported values appear in
bold italic. "DL" stands for detection limit.

Table 67. ES and EX Performance Evaluation, Water Supply Study WS039

ES EX True Performance
Analyte Result Result Value Acceptance Limits
Trace Metals (pg/L)
Antimony 38.7 36.5 38.0 26.6-49.4
Arsenic 26.2 26.9 27.0 22.8-30.9
Barium 1140 1150 1100 935-1270
Beryllium 1.40 1.20 1.20 1.02-1.38
Boron 636 657 599 573-670
Cadmium 30.0 28.5 28.5 22.8-34.2
Chromium 23.2 24.9 23.9 20.3-27.5
Copper 505 515 490 441-539
Lead 14.8 16.5 16.0 11.2-20.8
Manganese 84.2 86.3 82.0 74.6-89.8
Mercury 3.35 3.41 3.80 2.66-4.94
Molybdenum 152 153 150 121-178
Quality Control Samples
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ES EX True Performance
Analyte Result Result Value Acceptance Limits

Nickel 127 132 120 102-138
Selenium 32.1 30.8 37.0 29.6-44.4
Thallium 5.50 5.65 5.60 3.92-7.28
Zinc 781 799 760 706-824
Fluoride/Nitrate/Nitrite (mg/L)
Fluoride 2.30 2.78 2.90 2.61-3.19
Nitrate as N 8.56 10.7 9.50 8.55-10.5
Nitrite as N 0.824 0.833 0.820 0.697-0.943
Orthophosphate as P 1.55 1.58 1.60 1.43-1.77
Insecticides (ug/L)
Alachlor 15.2 t 14.8 8.14-215
Aldrin 0.576 0.710 0.723 0.250-0.891
Atrazine 9.18 1 9.62 5.29-13.9
Chlordane, total 4.48 4.18 3.57 1.96-5.18
Dieldrin 1.33 1.36 1.28 0.819-1.60
Endrin 1.45 1.43 1.54 1.08-2.00
Heptachior 0.601 0.645 0.687 0.378-0.996
Heptachlor epoxide 0.308 0.286 0.340 0.187-0.493
Hexachlorocyclopentadiene 2.56 2.77 3.26 DL-4.34
Hexachlorobenzene 1.56 1.45 1.68 0.800-2.21
Lindane 0.781 0.813 0.855 0.470-1.24
Methoxychlor 49.6 53.7 63.8 29.6-78.0
Propachlor 2.03 2.66 2.18 1.18-3.38
Simazine 11.6 1 23.6 8.51-30.6
Toxaphene 3.95 4.16 3.65 2.01-5.29
Trifluralin 3.04 3.15 3.46 1.07-4.54
Herbicides (pg/L)
Acifluorfen t 28.1 38.6 14.6-55.4
2,4-D 48.2 125 56.1 28.1-84.2
Dalapon 54.2 36.9 63.0 DL~-111
Dinoseb 31.8 25.9 41.3 DL-62.6
Dicamba 55.1 40.3 54.9 17.5-76.0
Pentachlorophenol 40.3 35.5 43.7 21.9-65.6
Picloram 70.1 14.7 74.9 DL-112
2,4,5-TP (Silvex) 315 27.7 32.3 16.2-48.5
Polynuclear Aromatic Hydrocarbons (pg/L)
Benzo[a]pyrene T 2.21 2.37 DL-3.44
Trihalomethanes (ug/L)
Bromodichloromethane 22.7 20.7 22.8 18.2-27.4
Bromoform 19.7 21.9 20.2 16.2-24.2
Chlorodibromomethane 25.9 29.4 28.6 22.9-34.3
Chloroform 15.7 14.2 16.2 13.0-19.4
Trihalomethane, total 84.0 86.2 87.8 70.2-105
Volatile Organic Compounds (ug/L)
Benzene 9.42 8.71 9.39 5.63-13.1
Bromobenzene 18.2 16.8 17.7 13.6-20.9
Carbon tetrachloride 18.2 16.5 19.2 15.4-23.0
Chlorobenzene 14.6 14.9 15.2 12.2-18.2
1,2-Dibromo-3-chloropropane 0.230 0.283 0.246 0.148-0.344
Dibromomethane 13.1 11.1 12.3 9.51-14.0
1,2-Dichlorobenzene 13.6 13.5 13.4 10.7-16.1
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ES EX True Performance
Analyte Result Result Value Acceptance Limits

1,4-Dichlorobenzene 18.5 16.8 17.8 14.2-21.4
1,2-Dichloroethane 18.6 16.2 17.6 14.1-21.1
1,1-Dichloroethylene 12.4 10.4 12.4 9.92-14.9
cis-1,2-Dichloroethylene 141 13.1 16.5 13.2-19.8
trans-1,2-Dichloroethylene 13.2 12.4 13.8 11.0-16.6
Dichloromethane 7.58 6.54 7.31 4.39-10.2
1,2-Dichloropropane 12.7 10.7 12.2 9.76-14.6
trans-1,3-Dichloropropene 12.6 12.5 14.8 8.91-15.4
Ethylbenzene 11.0 10.7 11.6 9.28-13.9
Ethylene dibromide (EDB) 0.208 0.643 0.227 0.136-0.318
Hexachlorobutadiene 12.5 14.2 13.2 9.51-17.5
Styrene 13.8 13.8 14.2 11.4-17.0
1,1,1,2-Tetrachloroethane 16.4 15.3 16.6 13.2-19.5
Tetrachloroethylene 7.16 6.52 7.60 4.56-10.6
Toluene 7.36 6.78 7.31 4.39-10.2
1,2,4-Trichlorobenzene 21.4 25.5 23.6 18.9-28.3
1,1,1-Trichloroethane 10.3 9.42 11.2 8.96-13.4
1,1,2-Trichloroethane 12.4 10.5 12.3 9.84-14.8
Trichloroethylene 155 14.1 16.4 13.1-19.7
1,2,3-Trichloropropane 14.7 12.3 12.8 8.16-16.1
Vinyl chloride 7.82 5.57 6.19 3.71-8.67
Xylenes, total 24.0 23.2 244 19.5-29.3
Miscellaneous Analytes (mg/L, except as noted)
Alkalinity (as CaCOs) 36.0 344 31.0 30.7-36.5
Cyanide, total 0.733 0.339 0.445 0.334-0.556
Hardness, calcium as CaCQO3 162 165 170 157-184
pH (pH units) 9.07 9.00 9.13 8.86-9.32
Residue, total filterable 425 410 306 199-574
Sodium 14.8 151 14.2 13.6-16.4
Sulfate 475 515 490 440-538
Total organic carbon 1.10 1 0.930 0.669-1.29
Turbidity (NTU) 1.20 0.61 0.550 0.446-0.897

T Result was not reported.

Note: The true value is based on gravimetric calculations or a reference value when necessary. Reported values that were

out of range appear in bold. In cases where the laborato

bold italic. “DL” stands for detection limit.

Table 68. Laboratory Control Sample and Blank Spike Recoveries for ES

ry was asked to check for error, the reported values appear in

Qualified Mean Standard Minimum Maximum
Analyte Out of Ranget  Recovery (%) Deviation Recovery (%)  Recovery (%)
EPA120.1
Specific conductance on 101 - 101 101
EPA350.1
Ammonia nitrogen 0/1 100 — 100 100
EPA365.1
Total phosphates (as P) 0/2 98.0 0.99 97.3 98.7
EPA6010
Aluminum 0/4 98.0 2.92 94.0 101
Antimony 077 96.7 1.46 94.6 97.8
Quality Control Samples
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Qualified Mean Standard Minimum Maximum
Analyte Out of Ranget  Recovery (%) Deviation Recovery (%) Recovery (%)
Arsenic 0/8 96.1 4.22 92.1 101
Barium 0/8 96.9 2.41 94.0 99.5
Beryllium 077 98.7 1.06 97.4 100
Boron on 95.4 — 95.4 95.4
Cadmium 0/8 95.2 3.67 91.0 99.4
Calcium 0/4 98.3 3.49 93.7 101
Chromium 0/8 96.6 2.33 94.0 99.0
Cobalt 0/7 97.4 2.06 94.6 99.2
Copper 0/7 98.3 3.56 94.4 102
Iron 0/4 104 6.37 96.5 109
Lead 0/12 971 2.67 93.8 101
Magnesium 0/4 98.1 1.71 95.5 99.0
Manganese 0/4 97.2 1.90 94.4 98.4
Nickel 0/7 96.0 1.88 93.4 97.6
Potassium 0/4 90.4 3.12 86.7 93.0
Selenium 0/8 95.3 1.01 93.2 96.0
Silver 0/8 99.4 6.92 92.0 107
Sodium 0/4 89.3 3.75 84.9 92.4
Thallium o7 92.4 8.07 84.9 101
Vanadium 077 97.5 2.69 94.0 100
Zinc 077 96.8 1.66 94.4 97.8
EPA7470
Mercury 0/10 94.7 3.22 91.8 99.6
EPA8010
Carbon tetrachioride 0/2 104 16.7 92.4 116
Chloroform 0/2 107 18.1 94.4 120
Tetrachloroethylene 0/2 102 16.4 90.8 114
1,1,1-Trichloroethane 0/2 103 17.8 90.8 116
Trichloroethylene 0/2 104 20.1 89.6 118
EPA8021
Carbon tetrachloride 0/2 89.2 4.53 86.0 92.4
Chloroform 0/2 91.0 4.81 87.6 94.4
Tetrachloroethylene 0/2 90.4 0.57 90.0 90.8
1,1,1-Trichioroethane 0/2 89.4 1.98 88.0 90.8
Trichloroethylene 0/2 87.8 2.55 86.0 89.6
EPA8081
Aldrin 0/4 75.0 2.35 73.5 78.5
alpha-Benzene hexachloride 0/4 101 5.19 95.5 108 .
beta-Benzene hexachloride  0/7 99.9 2.39 96.5 104
delta-Benzene hexachloride  0/4 70.1 2.90 67.0 74.0
alpha-Chlordane 0/4 87.0 2.35 83.5 88.5
gamma-Chlordane 0/4 91.5 2.08 89.0 94.0
p,p-DDD 0/4 102 3.50 98.0 106
p.p"-DDE 0/4 99.4 2.72 96.5 103
p.p-DDT 0/4 95.9 3.12 92.5 100
Dieldrin 0/4 108 3.59 105 113
Endosulfan sulfate 0/4 86.4 12.5 79.0 105
Endosulfan | 0/4 118 6.18 113 127
Endosulfan Ii 0/4 104 2.52 101 107
Endrin 0/4 97.6 3.77 95.0 103
Endrin aldehyde 0/4 110 314 63.0 129
Endrin ketone 0/4 82.9 4.42 77.0 87.5
Heptachlor 0/4 96.3 3.52 92.5 99.5
Heptachlor epoxide 0/4 106 3.37 104 111
Lindane 0/4 855 3.08 82.0 89.5
Methoxychlor 0/4 99.6 5.56 91.5 104
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Qualified Mean Standard Minimum Maximum

Analyte Out of Ranget  Recovery (%) Deviation Recovery (%) Recovery (%)
EPAB8260

Acetone 0/15 106 48.1 55.0 250
Benzene 0/15 98.3 3.62 90.0 105
Bromodichloromethane 0/15 103 6.78 90.0 110
Bromoform 0/15 99.0 5.73 90.0 105
Bromomethane 0/15 85.3 17.8 60.0 115
Carbon disulfide 5/15 106 6.87 95.0 115
Carbon tetrachloride 2/15 91.3 15.1 60.0 115
Chlorobenzene 0/15 99.3 3.72 95.0 105
Chloroethane 2/15 115 27.7 90.0 180
Chloroethene 0/15 98.3 6.99 80.0 110
2-Chloroethyl vinyl ether on 100 — 100 100
Chloroform 0/15 96.3 8.34 85.0 110
Chloromethane 0/15 104 9.35 80.0 115
Dibromochloromethane 0/15 95.3 5.50 85.0 105
1,1-Dichloroethane 0/15 97.0 8.62 85.0 110
1,2-Dichloroethane 0/15 93.0 9.22 80.0 105
1,1-Dichloroethylene 0/15 103 8.21 90.0 115
cis-1,2-Dichloroethylene 0/9 94.4 5.83 85.0 105
trans-1,2-Dichloroethylene 0/10 98.0 3.50 95.0 105
Dichloromethane 0/15 89.7 8.12 75.0 100
1,2-Dichloropropane 0/15 91.7 4.88 80.0 100
cis-1,3-Dichloropropene 0/15 96.3 5.50 85.0 105
trans-1,3-Dichloropropene 0/15 99.3 5.94 90.0 110
Ethylbenzene 0/15 98.7 5.16 80.0 105
2-Hexanone 0/15 92.0 5.61 85.0 100
Methyl ethyl ketone 0/15 100 9.06 85.0 115
Methyl isobutyl ketone 0/15 91.7 6.17 80.0 100
Styrene 4/15 93.7 5.50 85.0 100
1,1,2,2-Tetrachloroethane 0/15 94.0 6.87 85.0 110
Tetrachloroethylene 2/15 79.3 11.2 60.0 95.0
Toluene 0/15 99.0 3.87 90.0 105
1,1,1-Trichloroethane 0/15 95.7 9.42 85.0 110
1,1,2-Trichloroethane 0/15 100 5.35 90.0 110
Trichloroethylene 0/15 95.3 7.67 85.0 110
Trichlorofluoromethane 0/11 116 20.5 70.0 145
Vinyl acetate 1/15 107 53.2 60.0 290
Xylenes 2/16 91.9 13.7 60.0 105
EPA8270

Acenaphthene 0/4 70.3 9.74 57.0 80.0
Acenaphthylene 0/3 72.3 9.07 62.0 79.0
Anthracene 0/3 75.7 4.04 71.0 78.0
Benzidine 0/3 45.3 10.6 34.0 556.0
Benzo{a]anthracene 0/3 77.7 5.03 73.0 83.0
Benzolblfluoranthene 0/3 73.3 2.31 72.0 76.0
Benzo[k}fluoranthene 0/3 77.3 3.06 74.0 80.0
Benzoic acid 0/3 37.0 1.73 35.0 38.0
Benzo[g,h,/perylene 0/3 72.3 6.51 66.0 79.0
Benzola]pyrene 0/3 76.3 2.31 75.0 79.0
Benzyl alcohol 0/3 70.3 5.77 67.0 77.0
Bis(2-chloroethoxy) methane  0/3 83.3 6.81 78.0 91.0
Bis(2-chloroethyl) ether 0/3 59.3 6.03 53.0 65.0
Bis(2-chloroisopropyl) ether  0/3 43.7 5.03 39.0 49.0
Bis(2-ethylhexyl) phthalate 0/3 85.7 7.23 81.0 94.0
4-Bromophenyl phenyl ether  0/3 69.7 5.03 65.0 75.0
Butylbenzyl phthalate 0/3 84.3 6.11 79.0 91.0
4-Chloroaniline 0/3 94.0 2.65 91.0 96.0
4-Chloro-m-cresol 0/4 80.8 4.11 77.0 86.0
2-Chloronaphthalene 1/3 68.7 12.1 56.0 80.0
2-Chlorophenol 0/4 69.5 5.57 64.0 77.0
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Qualified Mean Standard Minimum Maximum
Analyte Out of Ranget  Recovery (%) Deviation Recovery (%) Recovery (%)
4-Chlorophenyl phenyl ether 0/3 79.3 6.1 74.0 86.0
Chrysene 0/3 75.0 5.29 71.0 81.0
m/p-Cresol 0/3 7.7 3.79 69.0 76.0
o-Cresol 0/3 717 3.06 69.0 75.0
Dibenz[a,hlanthracene 0/3 59.3 2.52 57.0 62.0
Dibenzofuran 0/3 76.0 7.0 69.0 83.0
Di-n-butyl phthalate 07 86.0 4.69 78.0 91.0
1,2-Dichlorobenzene 0/3 48.0 9.54 42.0 59.0
1,3-Dichlorobenzene 0/3 46.0 8.72 40.0 56.0
1,4-Dichlorobenzene 0/4 52.0 12.0 42.0 66.0
3,3"-Dichlorobenzidine 0/3 82.7 6.11 76.0 88.0
2,4-Dichlorophenol 0/3 78.7 3.21 75.0 81.0
Diethyl phthalate 0/3 84.0 1.73 83.0 86.0
2,4-Dimethyl phenol 0/3 65.3 8.50 57.0 74.0
Dimethyl! phthalate 0/3 82.0 1.0 81.0 83.0
2,4-Dinitrophenol 0/3 59.0 1.73 58.0 61.0
2,4-Dinitrotoluene 3/4 98.8 9.84 86.0 110
2,6-Dinitrotoluene 0/3 87.3 5.69 81.0 92.0
Di-n-octyl phthalate 0/3 87.0 4.36 84.0 92.0
Fluoranthene 0/3 80.3 3.06 77.0 83.0
Fluorene 0/3 75.3 4.51 71.0 80.0
Hexachlorobenzene 0/3 89.0 6.08 85.0 96.0
Hexachlorobutadiene 0/3 55.3 17.2 43.0 75.0
Hexachlorocyclopentadiene  0/3 20.1 14.3 8.30 36.0
Hexachloroethane 0/3 48.3 11.2 40.0 61.0
Indeno(1,2,3-c,dlpyrene 0/3 70.0 2.65 68.0 73.0
Isophorone 0/3 72.7 2.08 71.0 75.0
2-Methyi-4,6-dinitrophenol 0/3 76.0 4.58 71.0 80.0
2-Methylnaphthalene 0/3 66.3 13.3 55.0 81.0
Naphthalene 0/3 55.0 9.0 46.0 64.0
m-Nitroaniline 0/3 89.0 3.61 86.0 93.0
o-Nitroaniline 0/3 80.3 3.06 77.0 83.0
p-Nitroaniline 0/3 90.3 2.31 89.0 93.0
Nitrobenzene 0/3 72.7 4.16 68.0 76.0
2-Nitrophenol 0/3 63.3 2.52 61.0 66.0
4-Nitrophenol 1/4 69.0 11.8 53.0 81.0
N-Nitrosodiphenylamine 0/3 81.0 8.0 73.0 89.0
N-Nitrosodipropylamine 0/4 69.5 4.43 66.0 76.0
Pentachlorophenol 0/4 76.0 8.87 63.0 83.0
Phenanthrene 0/3 73.7 4.04 69.0 76.0
Phenol 0/4 65.8 5.91 60.0 74.0
Pyrene 0/4 79.0 9.49 71.0 92.0
1,2,4-Trichlorobenzene 0/4 61.3 15.6 47.0 78.0
2,4,5-Trichlorophenol 0/3 84.3 5.69 78.0 89.0
2,4,6-Trichlorophenol 0/3 79.3 4.04 75.0 83.0
EPAS010A
Cyanide 0/3 103 1.73 101 104
EPA9020A
Total organic halogens 0/2 97.0 2.83 95.0 99.0
EPAS056
Chloride 1/2 98.2 0.42 97.9 98.5
Nitrate as nitrogen 0/9 100 1.47 98.8 103
Nitrite as nitrogen 0/2 101 0.0 101 101
Sulfate 1/2 98.3 0.57 97.9 98.7
EPAS060M
Total organic carbon 2/4 106 231 104 108
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Qualified Mean Standard Minimum Maximum
Analyte Out of Ranget  Recovery (%) Deviation Recovery (%) Recovery (%)
ESESOPMO008
Cesium-137 0/4 103 0.0 103 103
Cobalt-57 0/4 101 1.15 100 102
Cobalt-60 0/4 99.2 0.92 98.4 100
Yttrium-88 0/4 96.9 0.58 96.4 97.4
ESESOPMO017
Gross alpha 0/23 93.1 5.92 87.3 112
Nonvolatile beta 0/9 108 5.49 100 114
ESESOPM020
Tritium 0/22 97.0 4.97 85.1 104
ESESOPM030
Radium-226 on 86.8 — 86.8 86.8
Radium-228 0/2 109 7.78 103 114
ESESOPM031
Strontium-90 0/2 110 0.0 110 110
ESESOPM032
Americium-241 0/5 99.8 5.0 92.6 104
Neptunium-237 0/3 88.8 9.70 83.2 100
Plutonium-238 0/6 93.1 5.65 83.5 99.1
Plutonium-239/240 0/3 95.8 6.35 88.5 99.5
Thorium-230 0/8 95.4 11.7 82.4 107
Uranium-234 077 94.9 3.50 89.0 98.3
Uranium-238 077 96.8 3.20 93.6 100
ESESOPMO041
Carbon-14 0/1 86.5 — 86.5 86.5

t Number of laboratory control samples and blank spikes qualified due to poor recovery compared with the total number of
laboratory control samples and blank spikes.
— Standard deviation cannot be determined.

Note: A value of 0 is reported as 0.0.

Table 69. Laboratory Control Sample and Blank Spike Recoveries for EX

Qualified Mean Standard Minimum Maximum

Analyte Out of Ranget  Recovery (%) Deviation Recovery (%) Recovery (%)
EPA120.1

Specific conductance 0/2 100 0.0 100 100
EPA300.0

Chloride 0/2 98.5 0.71 98.0 99.0
Fluoride 0/2 92.5 0.71 92.0 93.0
Nitrate as nitrogen 0/2 94.0 0.0 94.0 94.0
Nitrate-nitrite as nitrogen 0/2 94.0 0.0 94.0 94.0
Sulfate 0/2 91.0 0.0 91.0 91.0
EPA365.2

Total phosphates (as P) 0/2 97.0 1.41 96.0 98.0
EPA415.1

Total organic carbon 0/4 101 1.15 100 102
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Qualified Mean Standard Minimum Maximum

Analyte Out of Ranget  Recovery (%) Deviation Recovery (%) Recovery (%)
EPAG6010A
Aluminum 0/2 110 5.66 106 114
Antimony 0/2 107 5.66 103 111
Arsenic 0/6 103 2.88 100 107
Barium 0/12 105 4.71 94.0 113
Beryllium 0/2 109 6.36 104 113
Cadmium 0/4 109 3.42 105 113
Calcium 0/2 108 5.66 104 112
Chromium 0/4 108 3.59 105 113
Cobalt 0/2 112 6.36 107 116
Copper 0/2 109 6.36 104 113
Iron 0/4 108 3.50 104 112
Lead 014 101 6.90 87.0 113
Magnesium 0/2 107 6.36 102 111
Manganese 0/4 108 3.86 104 113
Nickel 0/10 105 5.51 93.0 112
Potassium 0/2 108 4.24 105 111
Selenium 0/12 105 5.82 88.0 110
Silver 0/4 109 3.77 106 114
Sodium 0/4 108 4.08 105 114
Thallium 0/2 113 4.95 109 116
Vanadium 0/2 108 5.66 104 112
Zinc 0/2 109 5.66 105 113
EPA7470A
Mercury 0/6 89.0 2.19 87.0 91.0
EPA8010A
Carbon tetrachloride 0/2 99.0 4.24 96.0 102
Chloroform 0/2 100 7.07 95.0 105
Tetrachloroethylene 0/2 99.0 4.24 96.0 102
1,1,1-Trichloroethane 0/2 109 1.41 108 110
Trichloroethylene 072 99.0 424 96.0 102
EPAB8081
beta-Benzene hexachloride  0/2 91.5 2.12 90.0 93.0
Lindane 0/2 69.0 2.83 67.0 71.0
EPA8151
2,4-Dichlorophenoxyacetic 0/4 73.0 2.31 71.0 75.0

acid
EPA8260A
Benzene 0/16 941 5.86 85.0 108
Chlorobenzene 0/16 95.9 6.28 86.0 108
1,1-Dichloroethylene 0/16 96.3 8.32 76.0 110
Toluene 0/16 92.6 7.38 78.0 108
Trichloroethylene 0/16 95.1 5.67 85.0 106
EPA8270B
Acenaphthene 0/2 65.0 0.0 65.0 65.0
4-Chloro-m-cresol 0/2 60.5 0.71 60.0 61.0
2-Chlorophenol 0/2 61.0 0.0 61.0 61.0
1,4-Dichlorobenzene 0/2 61.0 0.0 61.0 61.0
2,4-Dinitrotoluene 0/2 76.0 1.41 75.0 77.0
4-Nitrophenol 0/2 36.0 1.41 35.0 37.0
N-Nitrosodipropylamine 0/2 68.0 1.41 67.0 69.0
Pentachlorophenol 0/2 70.5 0.71 70.0 71.0
Phenol 0/4 56.3 1.50 55.0 58.0
Pyrene 072 64.5 3.54 62.0 67.0
1,2,4-Trichlorobenzene 0/2 62.0 0.0 62.0 62.0
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Qualified Mean Standard Minimum Maximum
Analyte Out of Ranget  Recovery (%) Deviation Recovery (%) Recovery (%)
EPA9010A
Cyanide 0/6 97.8 4.36 92.0 102

t Number of laboratory control samples and blank spikes qualified due to poor recovery compared with the total number of
laboratory control samples and blank spikes.

Note: A value of 0 is reported as 0.0.

Table 70. Laboratory Control Sample and Blank Spike Recoveries for GE

Qualified Mean Standard Minimum Maximum
Analyte Out of Ranget  Recovery (%) Deviation Recovery (%) Recovery (%)
EPA160.1
Total dissolved solids 0/17 101 3.45 96.6 108
EPA180.1
Turbidity 0/10 95.2 4.42 88.4 101
EPA300.0
Bromide 01 104 — 104 104
Chloride 0/2 103 0.71 102 103
Sulfate 0/2 104 0.71 103 104
EPA310.1
Alkalinity (as CaCO3) 0/1 99.3 — 99.3 89.3
EPA350.1
Ammonia nitrogen 01 94.9 —_ 94.9 849
EPA353.1
Nitrate-nitrite as nitrogen 0/22 99.7 2.85 94.0 106
EPA365.4
Total phosphates (as P) 0/2 94.0 4.17 91.0 96.9
EPA418.1
Total petroleum hydrocarbons 3/3 72.2 3.58 70.1 76.3
EPA6010A
Aluminum 0/20 101 3.68 947 106
Antimony 0/45 101 3.34 95.1 110
Arsenic 0/45 101 3.03 95.6 107
Barium 0/45 100 3.50 91.5 107
Beryllium 0/20 100 3.47 95.8 107
Cadmium 0/45 102 3.60 94.5 110
Calcium 0/20 102 3.89 96.5 110
Chromium 0/45 101 3.37 95.2 108
Cobalt 0/44 101 3.14 96.2 107
Copper 0/44 101 3.44 92.5 106
Iron 0/21 102 3.66 96.2 109
Lead 0/45 102 3.55 95.9 109
Lithium 0/5 99.4 5.30 93.6 107
Magnesium 0/20 99.0 3.91 92.9 107
Manganese 0/20 98.1 3.29 92.4 105
Nickel 0/46 101 3.31 94.2 108
Potassium 0/20 98.6 3.49 94.3 106
Selenium 0/45 99.8 3.14 93.9 108
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Qualified Mean Standard Minimum Maximum

Analyte Out of Ranget Recovery (%)  Deviation Recovery (%) Recovery (%)
Silica 0/5 101 2.51 97.8 104
Silver 0/45 104 4.11 90.1 112
Sodium 0/20 104 3.83 96.7 110
Thallium 0/41 100 3.02 94.2 107
Tin 0/29 103 3.46 96.2 109
Vanadium 0/45 101 3.02 94.2 106
Zinc 0/45 102 3.12 95.4 108
EPA7041
Antimony 0/3 103 2.31 100 104
EPA7060
Arsenic 0/3 96.8 0.72 96.3 97.6
EPA7421
Lead 0/3 98.5 4.44 93.5 102
EPA7470
Mercury 0/38 101 9.79 81.5 116
EPA7740
Selenium 0/3 104 5.20 101 110
EPA7841
Thallium 0/3 96.1 1.13 94.8 96.8
EPA8081
Aldrin 077 93.9 15.9 67.0 116
p.p-DDT 017 87.5 20.0 44.0 102
Dieldrin 07 90.8 16.2 56.0 104
Endrin 07 91.1 19.0 56.0 110
Heptachlor 077 97.4 16.6 64.0 115
Lindane 077 90.4 12.4 64.0 103
EPA8151
2,4-Dichlorophenoxyacetic 11 6.18 — 6.18 6.18

acid
2,45-T 11 5.59 — 5.59 5.59
2,4,5-TP (Silvex) in 5.53 — 5.53 5.53
EPA8260A .
Benzene 0/54 101 9.38 82.8 124
Chlorobenzene 2/54 102 10.6 83.1 133
1,1-Dichloroethylene 0/54 99.3 12.6 77.2 126
Toluene 0/54 97.5 8.35 78.6 114
Trichloroethylene 3/54 103 8.67 87.0 128
EPA8270B
Acenaphthene 113 80.1 6.08 72.2 90.8
4-Chloro-m-cresol 2/13 82.5 10.4 68.5 105
2-Chlorophenol 5/13 74.4 7.69 66.2 91.8
1,4-Dichlorobenzene 8/13 68.9 6.15 61.4 81.8
2,4-Dinitrotoluene 2/13 77.3 4.18 70.7 82.7
4-Nitrophenol 10/13 32.2 5.95 24.4 451
N-Nitrosodipropylamine 4/13 83.3 14.5 66.7 119
Pentachlorophenol 113 82.6 8.55 66.6 95.5
Phenol 10/13 30.9 5.25 26.3 45.6
Pyrene 0/13 92.2 12.0 76.3 115
1,2,4-Trichlorobenzene 7/13 70.4 4.93 65.2 82.4
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Qualified Mean Standard Minimum Maximum
Analyte Out of Ranget  Recovery (%) Deviation Recovery (%) Recovery (%)
EPA9012
Cyanide 0/36 102 10.0 86.3 119
EPA9020B
Total organic halogens 0/2 92.1 10.5 84.6 99.5
EPA9045C
pH 0/34 99.8 0.41 98.8 101
EPA9050
Specific conductance 0/20 99.8 0.49 98.8 101
EPA9056
Chiloride 0/4 100 3.90 96.4 104
Fluoride 0/4 105 0.50 104 105
Nitrate as nitrogen 0/2 102 212 100 103
Nitrite as nitrogen on 105 — 105 105
Sulfate 0/6 103 2.19 100 106
EPAS060
Total organic carbon 0/5 103 5.24 95.2 109
EPA9066
Phenols 112 104 8.98 86.4 124
EPA9070
Oil & grease 0/3 99.6 3.21 96.6 103

1 Number of laboratory control samples and blank spikes qualified due to poor recovery compared with the total number of

laboratory control samples and blank spikes.
- Standard deviation cannot be determined.

Note: A value of 0 is reported as 0.0.

Table 71. Laboratory Control Sample and Blank Spike Recoveries for WA

Qualitied Mean Standard Minimum Maximum
Analyte Out of Range}  Recovery (%) Deviation Recovery (%) Recovery (%)
EPA160.1
Total dissolved solids 0/4 101 4.03 97.0 106
EPA180.1
Turbidity 0/4 102 6.89 92.7 107
EPA300.0
Chloride on 93.5 — 93.5 93.5
EPA340.2
Fluoride 0/11 101 1.10 99.2 102
EPA350.3 ‘
Ammonia 0/2 101 1.91 99.3 102
EPA353.2
Nitrate as nitrogen 0/1 102 —_ 102 102
Nitrate-nitrite as nitrogen 0/9 102 2.55 98.0 106
Nitrite as nitrogen 0/3 101 0.0 101 101
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Qualified Mean Standard Minimum Maximum
Analyte Out of Ranget  Recovery (%) Deviation Recovery (%) Recovery (%)
EPA365.2
Phosphate 0/2 101 1.56 99.8 102
Total phosphates (as P) on 103 — 103 103
EPA375.4
Sulfate 01 96.5 — 96.5 96.5
EPA376.2
Sulfide 0/2 102 1.41 101 103
EPA418.1
Total petroleum hydrocarbons 0/2 85.9 3.61 83.3 88.4
EPA6010
Aluminum 0/4 101 1.51 99.3 103
Antimony 0/5 101 6.06 97.4 112
Arsenic 0/5 99.7 1.34 97.8 101
Barium 0/13 98.8 1.95 94.5 102.
Beryllium 0/5 102 3.04 96.8 104
Boron 01 100 — 100 100
Cadmium 0/6 101 1.37 100 104
Calcium 0/3 101 1.27 99.8 102
Chromium 0/6 101 1.63 98.3 103
Cobalt 0/6 99.0 3.51 95.2 103
Copper 0/5 100 1.51 97.7 101
iron 0/3 101 2.87 97.6 103
Lead 0/12 100 2.08 96.9 104
Magnesium 0/3 101 2.46 98.1 103
Manganese 0/3 103 2.54 99.6 104
Nickel 0/13 98.7 2.75 92.7 103
Potassium 0/4 102 0.0 102 102
Selenium 012 98.8 2.25 95.1 103
Silver 0/6 100 1.23 98.5 102
Sodium 0/4 101 1.56 99.3 102
Thallium 0/4 99.6 1.80 98.0 102
Tin on 99.4 —_ 99.4 99.4
Vanadium 0/5 101 3.24 98.0 105
Zinc 0/5 102 1.64 101 105
EPA7060
Arsenic 0/1 103 — 103 103
EPA7421
Lead on 104 — 104 104
EPA7470
Mercury 0/14 102 4.49 96.3 112
EPA7740
Selenium on 109 — 109 109
EPA7841
Thallium 0N 104 — 104 104
EPAB010
Carbon tetrachloride 0/3 102 7.75 94.5 110,
Chloroform 0/3 106 7.40 98.2 113
Tetrachloroethylene 0/3 103 3.21 101 107
1,1,1-Trichloroethane 0N 101 — 101 101
Trichloroethylene 0/3 101 7.71 92.4 107
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Qualified Mean Standard Minimum Maximum
Analyte Out of Ranget  Recovery (%) Deviation Recovery (%)  Recovery (%)
EPA8020
Benzene on 93.2 — 93.2 93.2
Ethylbenzene 0/1 94.2 — 94.2 94.2
Toluene 01 92.0 — 92.0 92.0
Xylenes 01 95.0 — 95.0 95.0
EPA8081
Aldrin 1/10 62.0 16.9 35.0 90.0
p,p-DDT 0/10 99.6 6.38 90.0 110
Dieldrin 0/10 94.8 5.59 86.0 104
Endrin 0/10 95.4 8.33 76.0 106
Heptachlor 0/11 70.0 20.2 40.0 110
Lindane 0/11 90.5 7.23 80.0 100
PCB 1254 0/6 86.9 6.42 80.0 94.7
EPA8141
Dimethoate 0/2 79.0 26.2 60.5 97.5
Disulfoton 0/2 91.5 6.36 87.0 96.0
Famphur 0/2 75.8 14.5 65.5 86.0
Parathion ethyl 0/2 96.3 8.13 90.5 102
Parathion methyl 0/2 92.0 9.19 85.5 98.5
Phorate 0/2 105 7.42 99.5 110
Sulfotepp 0/2 105 7.42 99.5 110
Thionazin 0/2 106 11.0 98.5 114
0,0,0-Triethyl 1/2 141 0.71 140 141
phosphorothioate
EPA8150
2,4,5-T 1N 63.0 —_ 63.0 63.0
2,4,5-TP (Silvex) 3/3 61.1 10.0 49.6 68.0
EPA8151
2,4-Dichlorophenoxyacetic 2/6 76.6 20.6 55.0 114
acid
EPAB8260
Benzene 0/39 103 497 89.2 112
Chlorobenzene 0/39 102 5.39 90.4 114
1,1-Dichloroethylene 0/39 105 8.40 90.0 127
Toluene 0/39 102 5.21 89.0 114
Trichloroethylene 0/39 98.8 7.21 84.8 113
EPA8270
Acenaphthene 112 67.7 11.7 422 81.4
Bis(2-ethylhexy!) phthalate 0/3 86.6 33.9 60.8 125
4-Chloro-m-cresol 012 71.5 14.9 49.2 94.3
2-Chlorophenol 012 731 12.5 46.4 90.8
1,4-Dichlorobenzene 112 48.2 11.1 28.1 69.3
2,4-Dinitrotoluene 0/12 82.1 21.2 39.2 126
4-Nitrophenol 512 76.0 20.3 46.7 104
N-Nitrosodipropylamine 012 74.2 18.5 40.7 98.7
Pentachlorophenol 112 75.0 224 43.9 110
Phenol 0/15 72.9 11.8 447 92.2
Pyrene 0/12 79.0 18.0 36.5 98.0
1,2,4-Trichlorobenzene 112 52.7 11.5 30.8 70.5
EPAB8280
Hexachlorodibenzo-p-dioxins  0/1 100 — 100 100
Hexachlorodibenzo-p-furans  0/1 94.0 — 94.0 94.0
Pentachlorodibenzo-p-furans 0/2 110 2.12 108 111
Quality Control Samples
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Qualified Mean Standard Minimum Maximum

Analyte Out of Ranget  Recovery (%) Deviation Recovery (%) Recovery (%)
2,3,7,8-TCDD 0/3 112 2.0 110 114
Tetrachlorodibenzo-p-dioxins 0/1 112 — 112 112
Tetrachlorodibenzo-p-furans  0/1 98.0 — 98.0 98.0
EPAS8310

Acenaphthene 0/2 86.6 0.71 86.1 87.1
Acenaphthylene 0/2 82.9 0.14 82.8 83.0
Anthracene 0/2 86.5 2.05 85.0 87.9
Benzo[a]anthracene 0/2 915 3.25 89.2 93.8
Benzo[bfluoranthene 0/2 88.4 2.33 86.7 90.0
Benzolk]fluoranthene 0/2 89.5 3.32 87.1 91.8
Benzo(g,h,iperylene 0/2 83.0 2.40 81.3 84.7
Benzofa]pyrene 0/2 84.8 4.74 814 88.1
Chrysene 0/2 89.4 2.69 875 91.3
Dibenz{a,hlanthracene 0/2 83.7 2.33 82.0 85.3
Fluoranthene 0/2 88.9 . 1.98 87.5 90.3
Fluorene 0/2 85.0 0.0 85.0 85.0
Indeno[1,2,3-c,dlpyrene 0/2 85.6 3.96 82.8 88.4
Naphthalene 0/2 74.0 1.13 73.2 74.8
Phenanthrene 0/2 85.3 0.92 84.6 85.9
Pyrene 0/2 87.5 1.34 86.5 88.4
EPAS010A

Cyanide 0/60 96.9 3.71 87.0 105
EPAS020B

Total organic halogens 0/16 101 3.93 94.6 107
EPA9050

Specific conductance 0/10 101 1.95 98.4 104
EPA9056

Chloride 0/3 94.8 2.84 92.9 98.1
Sulfate 0/3 96.5 0.20 96.3 96.7
EPAS060

Total organic carbon 0/6 102 1.54 99.3 104
EPAS066

Phenols 0/10 96.5 2.45 92.2 99.7

t Number of laboratory control samples and blank spikes qualified due to poor recovery compared with the total number of
laboratory control samples and blank spikes.
— Standard deviation cannot be determined.

Note: A value of 0 is reported as 0.0.

Table 72. Laboratory Control Sample and Blank Spike Recoveries for GP

Qualified Mean Standard Minimum Maximum
Analyte Out of Ranget  Recovery (%) Deviation Recovery (%) Recovery (%)
EPIA-001
Gross alpha 0/30 106 7.29 92.6 120
Nonvolatile beta 1/30 104 6.75 91.8 121
EPIA-002
Tritium 0/24 96.4 5.15 82.6 106
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Qualified Mean Standard Minimum Maximum

Analyte Out of Ranget  Recovery (%) Deviation Recovery (%)  Recovery (%)
EPIA-003

Carbon-14 0/18 95.9 6.20 82.9 106
EPIA-004

Strontium-90 5/29 95.3 13.9 74.6 117
EPIA-005

Technetium-99 0/26 97.5 5.20 84.0 113
EPIA-006

lodine-129 2/24 88.4 9.54 79.2 116
EPIA-008

Radium-226 0/26 96.7 8.52 84.6 112
EPIA-009

Radium-228 5/26 103 14.2 78.7 125
EPIA-010

Radium, total alpha-emitting  0/2 91.9 1.56 90.8 93.0
EPIA-011

Americium-241 3/32 99.7 12.0 74.6 123
Curium-243/244 4/25 94.6 12.7 77.6 123
Plutonium-239/240 2/25 97.8 10.7 78.2 123
Uranium-238 1/25 89.7 6.47 76.7 105
EPIA-012

Thorium-232 4/23 100 13.4 74.6 123
EPIA-013

Cesium-137 0/25 99.3 5.23 89.2 113
EPIA-020

Promethium-147 1/4 89.1 8.48 78.5 96.5
EPIA-022

Nickel-63 0/13 92.0 5.47 82.9 101
EPIA-032 '
Neptunium-237 0/4 92.2 10.1 82.4 106

t Number of laboratory control samples and blank spikes qualified due to poor recovery compared with the total number of
laboratory control samples and blank spikes.

Table 73. Laboratory Control Sample and Blank Spike Recoveries for TM

Qualified Mean Standard Minimum Maximum
Analyte Out of Ranget  Recovery (%) Deviation Recovery (%) Recovery (%)
3500NIEMOD
Nickel-63 3/6 96.2 20.8 72.9 121
EICHROMTC1MOD
Technetium-99 0/15 102 8.40 84.6 120
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Qualified Mean Standard Minimum Maximum

Analyte Out of Ranget Recovery (%) Deviation Recovery (%) Recovery (%)
EMLAMOTMOD

Americium-241 0/5 93.0 5.65 84.7 99.4
Americium-241/Curium-246  0/13 99.7 4.03 91.0 106
Curium-243/244 0/13 95.9 4.25 90.5 105
EMLPMO1MOD

Promethium-147 1/3 111 18.2 91.1 127
EMLPUO2MOD

Neptunium-237 3/4 74.3 ' 18.8 55.2 100
Plutonium-238 0/13 96.9 5.79 89.6 109
Plutonium-239 0/1 98.7 — 98.7 98.7
Plutonium-239/240 0/12 102 5.30 90.7 111
EMLSR02MOD

Strontium-90 0/18 91.2 4.81 84.5 98.9
EMLTHO1MOD

Thorium-228 0/13 98.8 5.49 87.8 105
Thorium-230 0/13 104 5.29 89.7 113
Thorium-232 0/13 101 3.90 93.8 106
EMLUO2MOD

Uranium-234 0/14 103 4.48 96.9 111
Uranium-235 5/14 94.8 32.4 52.8 169
Uranium-238 0/14 106 5.34 96.2 114
ENICMOD

Carbon-14 0/8 101 224 98.7 106
EPAS00.0MOD

Gross alpha 0/39 105 6.46 87.9 119
Nonvolatile beta 0/37 101 5.19 87.3 112
EPAS01.1MOD

Cesium-137 0/20 103 3.15 96.2 108
Cobalt-60 0/19 98.1 2.85 93.9 108
EPA902.0MOD

lodine-129 113 103 11.1 88.2 121
EPAS03.0MOD

Radium, total alpha-emitting  0/11 104 1.60 101 107
Radium-226 0/16 99.6 5.85 9.7 111
EPAS04.0MOD

Radium-228 5/16 111 15.5 89.1 141

EPAS06.0MOD
Tritium 0/29 98.9 5.71 88.1 111

1 Number of laboratory control samples and blank spikes qualified due to pobr recovery compared with the total number of
laboratory control samples and blank spikes.
— Standard deviation cannot be determined.

Note: A value of 0 is reported as 0.0.
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Table 74. Surrogate Recoveries for ES

Qualified Mean Standard Minimum Maximum
Analyte Out of Rangef  Recovery (%) Deviation Recovery (%) Recovery (%)
EPA8010
Dibromoftuoromethane 3/39 94.3 7.38 82.5 113
X13CFB 0/39 92.8 8.29 735 111
EPA8021
Dibromofluoromethane 0/5 94.6 2.58 92.0 98.0
X13CFB 0/5 96.9 2.48 95.0 101
EPA8081
Decachlorobiphenyl 0/65 84.2 14.7 48.3 105
Tetrachloro-m-xylene 0/65 89.2 8.57 71.4 114
EPA8260
p-Bromofluorobenzene 1/145 98.2 5.07 82.0 112
Dibromofluoromethane 0/145 99.1 3.66 88.0 110
1,2-Dichloroethane-d4 0/145 94.8 6.90 82.0 118
Toluene-d8 0/145 100 3.58 88.0 110
EPA8270
2-Fluorobipheny! 1/56 66.3 13.8 7.60 90.0
2-Fluorophenol 1/56 67.7 14.9 9.40 88.0
Nitrobenzene-d5 1/56 711 12.9 7.80 88.0
Phenol-d5 1/56 72.0 151 9.20 94.0
p-Terphenyl-d14 1/56 102 16.6 11.0 120
2,4,6-Tribromophenol (surr)  1/56 70.5 14.1 6.30 100
t Number of surrogates qualified due to poor recovery compared with the total number of surrogates.
Table 75. Surrogate Recoveries for EX

Qualified Mean Standard Minimum Maximum
Analyte Out of Ranget  Recovery (%) Deviation Recovery (%) Recovery (%)
EPA8010A
p-Bromofluorobenzene or7 112 12.7 96.0 131
EPA8081
Decachlorobipheny! 0/11 99.0 14.4 79.0 117
Tetrachloro-m-xylene 0/11 57.1 10.3 45.0 78.0
EPA8151
2,4-Dichlorophenylacetic acid 0/9 99.6 3.75 95.0 103
EPA8260A
p-Bromofluorobenzene 18/77 90.0 9.84 73.0 120
1,2-Dichloroethane-d4 18/77 101 13.4 78.0 124
Toluene-d8 4/77 96.4 6.83 81.0 121
EPA8270B
2-Fluorobiphenyl 0/11 63.2 8.58 47.0 72.0
2-Fluorophenol 0/8 51.0 7.25 41.0 60.0
Nitrobenzene-d5 0/11 58.0 8.93 43.0 67.0
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Qualified Mean Standard Minimum Maximum
Analyte Out of Ranget Recovery (%)  Deviation Recovery (%) Recovery (%)
Phenol-d5 0/8 54.1 7.83 43.0 63.0
p-Terphenyl-d14 0/11 74.7 4.94 66.0 82.0
2,4,6-Tribromophenol (surr)  0/8 62.4 15.2 38.0 77.0
t Number of surrogates qualified due to poor recovery compared with the total number of surrogates.
Table 76. Surrogate Recoveries for GE

Qualified Mean Standard Minimum Maximum
Analyte Out of Ranget  Recovery (%) Deviation Recovery (%) Recovery (%)
EPA8081
Decachlorobiphenyl 0/8 80.2 8.93 70.7 95.0
Dibutylchlorendate 0/26 83.5 15.7 55.7 130
Tetrachloro-m-xylene 0/38 74.7 13.8 47.3 111
EPA8151
2,4-Dichlorophenylacetic acid 13/15 89.9 50.4 5.13 167
EPA8260A
p-Bromofluorobenzene 192/491 96.0 9.24 68.4 133
Dibromofluoromethane 195/491 103 13.5 42.6 151
Toluene-d8 202/491 95.6 9.87 76.2 141
EPAB270
2-Fluorobipheny! 0/18 76.1 7.30 63.1 87.0
Nitrobenzene-d5 0/18 72.8 9.77 56.8 98.1
p-Terphenyl-d14 0/18 61.4 21.2 349 110
EPA8270B
2-Fluorobipheny! 5/365 80.2 39.2 13.3 804
2-Fluorophenol 3/47 43.7 11.4 0.0 65.5
Nitrobenzene-d5 5/365 76.6 33.7 11.6 684
Phenol-dé 2/47 29.8 7.77 0.0 47.3
p-Terphenyl-d14 6/364 66.0 36.2 14.9 626
2,4.6-Tribromophenol (surr)  2/47 71.8 22.4 0.0 122
t Number of surrogates qualified due to poor recovery compared with the total number of surrogates.
Note: A value of 0 is reported as 0.0.
Table 77. Surrogate Recoveries for WA

Qualified Mean Standard Minimum Maximum
Analyte Out of Ranget  Recovery (%) Deviation Recovery (%)  Recovery (%)
EPA8010
Bromochloromethane 0/9 102 7.89 83.6 111
EPA8020
Fluorobenzene 0/5 95.4 2.24 92.2 97.8
EPA8081
Decachlorobiphenyl 3/137 81.9 14.5 22.5 117
Tetrachloro-m-xylene 4/126 57.2 17.7 17.5 108
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Qualified Mean Standard Minimum Maximum
Analyte Out of Ranget  Recovery (%) Deviation Recovery (%) Recovery (%)
EPA8141
TPP 0r7 102 10.2 91.0 116
Tributyl phosphate 1/14 115 41.5 75.0 248
EPA8151
2,4-Dichlorophenylacetic acid 41/58 69.6 8.15 44.0 81.8
EPAB260
p-Bromofluorobenzene 5/593 98.7 5.73 75.0 118
1,2-Dichloroethane-d4 18/593 100 7.07 54.0 128
Toluene-d8 10/593 102 4.59 88.0 119
EPA8270
2-Fluorobiphenyl 3/97 61.1 9.60 17.7 78.6
2-Fluorophenol 6/109 61.8 17.6 0.46 108
Nitrobenzene-d5 1/97 64.2 11.4 17.7 90.4
Phenol-d5 6/109 57.0 21.4 3.56 112
p-Terphenyl-d14 1/97 76.6 12.8 23.5 100
2,4,6-Tribromophenol (surr)  3/109 68.5 21.5 0.0 113
EPAB280
Carbon 13-labeled 1,2,3,6,7,8- 1/12 75.5 221 6.0 87.0
HXCDD
Carbon 13-labeled 2,3,7,8- 113 71.0 20.0 6.0 81.0
TCDD
Carbon 13-labeled 2,3,7,8- 1/10 68.0 21.9 6.0 79.0
TCDF
Carbon 13-labeled HPCDF 1/12 80.5 24.0 6.0 95.0
EPA8310
Triphenylene 0/6 79.9 6.88 71.4 91.0
t Number of surrogates qualified due to poor recovery compared with the total number of surrogates.
Note: A value of 0 is reported as 0.0.
Table 78. Matrix Spike Recoveries for ES
Qualified Mean Standard Minimum Maximum
Analyte Out of Range} Recovery (%) Deviation Bias (%) Recovery (%) Recovery (%)
EPA350.1
Ammonia nitrogen 0/2 96.1 0.42 -3.90 95.8 96.4
EPA365.1
Total phosphates (as P) 0/2 94.2 0.92 -5.80 93.5 94.8
EPA6010
Aluminum 0/4 101 3.94 1.0 97.0 106
Antimony 0/6 97.5 1.44 -2.50 95.8 99.6
Arsenic 0/10 95.4 2.98 -4.60 90.8 99.5
Barium 0/10 96.2 1.80 -3.80 93.0 98.5
Beryllium 0/6 98.9 2.26 -1.10 95.2 101
Boron 0/2 94.1 0.50 -5.90 93.7 94.4
Cadmium 0/10 94.7 2.07 -5.30 92.0 98.2
Calcium 0/4 99.3 1.49 -0.70 97.8 101
Chromium 0/10 96.2 2.49 -3.80 91.5 99.0
Cobalt 0/6 97.9 0.89 -2.10 96.4 98.8
Quality Control Samples
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Qualified Mean Standard Minimum Maximum

Analyte Out of Ranget Recovery (%) Deviation Bias (%) Recovery (%) Recovery (%)
Copper 0/6 98.4 1.92 -1.60 96.0 101
Iron 0/4 103 2.38 3.0 100 105
Lead 0/16 96.1 3.77 -3.90 88.7 102
Magnesium 0/4 98.9 1.17 -1.10 97.4 100
Manganese 0/4 97.8 0.70 -2.20 97.0 98.6
Nickel 0/6 96.4 1.02 -3.60 94.8 97.6
Potassium 0/4 93.0 3.38 -7.0 90.2 97.9
Selenium 0/10 94.3 2.71 -5.70 80.5 97.5
Silver 0/10 97.4 5.40 -2.60 92.0 107
Sodium 0/4 91.8 1.56 -8.20 90.2 93.7
Thallium 0/6 93.3 4.94 -6.70 88.1 99.5
Vanadium 0/6 97.7 1.16 -2.30 96.0 98.8
Zinc 0/6 98.0 1.60 -2.0 96.0 100
EPA7470
Mercury 3/16 84.0 2255 -16.0 32.8 106
EPA8010
Carbon tetrachloride 0/4 105 3.30 5.0 101 109
Chioroform 0/4 108 5.06 8.0 102 114
Tetrachloroethylene 0/4 102 2.82 2.0 98.8 105
1,1,1-Trichloroethane 0/4 103 4.33 3.0 97.6 108
Trichloroethylene 0/4 101 472 1.0 95.2 105
EPA8081
Aldrin 0/5 77.6 3.13 -22.4 72.5 80.3
alpha-Benzene 0/5 106 4.32 6.0 101 112

hexachloride
beta-Benzene 0/11 99.7 6.44 -0.30 88.0 106

hexachloride
delta-Benzene 0/5 74.1 2.01 -25.9 71.5 76.8

hexachloride
alpha-Chlordane 0/5 87.2 0.65 -12.8 86.5 88.0
gamma-Chlordane 0/5 94.3 2.26 -5.70 91.3 96.5
p.p-DDD 0/5 103 1.52 3.0 101 104
p.p-DDE 0/5 100 0.78 0.0 99.3 101
p,p-DDT 0/5 98.1 1.18 -1.90 96.5 99.3
Dieldrin 0/5 109 1.48 9.0 107 111
Endosulfan sulfate 0/5 86.5 1.70 -13.5 84.0 88.5
Endosulfan | 0/5 120 1.92 20.0 118 123
Endosulfan 11 0/5 106 1.48 6.0 104 108
Endrin 0/5 99.4 1.95 -0.60 98.0 102
Endrin aldehyde 0/5 110 33.6 10.0 56.5 134
Endrin ketone 0/5 85.6 1.59 -14.4 83.0 86.8
Heptachlor 0/5 100 2.70 0.0 95.5 102
Heptachlor epoxide 0/5 108 1.10 8.0 106 109
Lindane 0/5 87.1 2.16 -12.9 85.0 90.0
Methoxychlor 0/5 104 1.92 4.0 101 106
EPAB260
Benzene 0/20 98.6 4.31 -1.40 92.0 108
Chlorobenzene 0/20 99.1 4.02 -0.90 92.0 108
1,1-Dichloroethylene 0/20 94.9 5.09 -5.10 88.0 102
Toluene 0/20 99.4 5.43 -0.60 92.0 110
Trichloroethylene 0/20 92.6 3.19 -7.40 86.0 100
EPAB270
Acenaphthene 0/5 66.2 6.72 -33.8 57.7 76.0
4-Chloro-m-cresol 0/5 67.8 1.92 -32.2 65.0 70.0
2-Chlorophenol 0/5 64.8 10.4 -35.2 50.0 78.0
1,4-Dichlorobenzene 1/5 46.9 8.31 -563.1 34.6 55.8
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Qualified Mean Standard Minimum Maximum
Analyte Out of Ranget Recovery (%) Deviation Bias (%) Recovery (%) Recovery (%)
2,4-Dinitrotoluene 2/5 94.6 8.01 -5.40 84.6 104
4-Nitrophenol 0/5 53.0 6.44 -47.0 46.0 63.0
N-Nitrosodipropylamine  0/5 67.2 3.25 -32.8 63.5 72.0
Pentachlorophenol 0/5 58.6 3.21 -41.4 55.0 63.0
Phenol 0/5 55.8 9.23 -44.2 43.0 69.0
Pyrene 0/5 80.9 3.66 -19.1 76.9 86.0
1,2,4-Trichlorobenzene  1/5 55.6 8.17 -44 4 42.3 63.5
EPAS010A
Cyanide 0/6 96.7 4.40 -3.30 90.9 102
EPAS020A
Total organic halogens  0/2 101 2.83 1.0 99.0 103
EPA9056
Chloride 0/2 97.0 1.77 -3.0 95.7 98.2
Nitrate as nitrogen 0/12 100 2.82 0.0 95.7 104
Nitrite as nitrogen 0/2 102 0.71 2.0 101 102
Sulfate 0/2 98.5 0.21 -1.50 98.3 98.6
EPAS060M
Total organic carbon 0/1 95.8 —_ -4.20 95.8 95.8
ESESOPMO017
Gross alpha 1/8 93.1 24.2 -6.90 39.7 120
Nonvolatile beta 1/6 89.0 19.9 -11.0 49.8 105
ESESOPM020
Tritium 0/16 97.9 4.30 -2.10 91.0 103
ESESOPMO041
Carbon-14 0/2 87.3 5.66 -12.7 83.3 91.3
t Number of matrix spikes qualified due to poor recovery compared with the total number of matrix spikes.
— Standard deviation cannot be determined.
Note: A value of 0 is reported as 0.0.
Table 79. Matrix Spike Recoveries for EX

Qualified Mean Standard Minimum Maximum
Analyte Out of Ranget Recovery (%) Deviation Bias (%) Recovery (%) Recovery (%)
EPA300.0
Chloride on 92.0 — -8.0 92.0 92.0
Fluoride 01 90.0 — -10.0 90.0 90.0
Nitrate as nitrogen 01 96.0 — -4.0 96.0 96.0
Nitrate-nitrite as nitrogen  0/1 103 — 3.0 103 103
EPA365.2
Total phosphates (as P)  0/1 94.0 — -6.0 94.0 94.0
EPA415.1
Total organic carbon on 114 — 14.0 114 114
EPA6010A
Aluminum on 95.0 — -5.0 95.0 95.0
Antimony 0/1 94.0 — -6.0 94.0 94.0
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Qualified Mean Standard Minimum Maximum
Analyte Out of Range} Recovery (%) Deviation Bias (%) Recovery (%) Recovery (%)
Arsenic 0/2 93.5 3.54 -6.50 91.0 96.0
Barium 0/4 102 6.35 2.0 93.0 108
Beryllium on 94.0 — -6.0 94.0 94.0
Cadmium 0/1 95.0 — -5.0 95.0 95.0
Calcium 01 95.0 — -5.0 95.0 95.0
Chromium 0/2 100 5.66 0.0 96.0 104
Cobalt 0/1 98.0 — -2.0 98.0 98.0
Copper 0/1 94.0 — -6.0 94.0 94.0
Iron 0/2 99.5 6.36 -0.50 95.0 104
Lead 0/4 96.5 1.29 -3.50 95.0 98.0
Magnesium o1 93.0 — -7.0 93.0 93.0
Manganese 0/2 99.0 5.66 -1.0 95.0 103
Nickel 0/4 100 7.35 0.0 94.0 109
Potassium 0/1 97.0 — -3.0 97.0 97.0
Selenium 0/4 94.0 5.60 -6.0 87.0 99.0
Silver 0/2 100 7.07 0.0 95.0 105
Sodium 072 98.0 7.07 -2.0 93.0 103
Thallium on 100 — 0.0 100 100
Vanadium 0/1 94.0 — -6.0 94.0 94.0
Zinc 0/1 95.0 — -5.0 95.0 95.0
EPA7470A
Mercury o1 95.0 — -5.0 85.0 95.0
EPA8010A
Carbon tetrachloride 0/2 105 5.66 5.0 101 109
Chioroform 0/2 93.5 4.95 -6.50 90.0 97.0
Tetrachloroethylene 0/2 105 5.66 5.0 101 109
1,1,1-Trichloroethane 1/2 121 7.78 21.0 115 126
Trichloroethylene 0/2 105 5.66 5.0 101 109
EPA8260A
Benzene 0/14 95.2 4.58 -4.80 88.0 103
Chlorobenzene 0/14 97.6 4.78 -2.40 90.0 107
1,1-Dichloroethylene 0/14 91.9 5.52 -8.10 81.0 101
Toluene 0/14 95.9 3.79 -4.10 90.0 103
Trichloroethylene 0/14 92.4 8.44 -7.60 76.0 107
t Number of matrix spikes qualified due to poor recovery compared with the total number of matrix spikes.
— Standard deviation cannot be determined.
Note: A value of 0 is reported as 0.0.
Table 80. Matrix Spike Recoveries for GE

Qualified Mean Standard Minimum Maximum
Analyte Out of Ranget Recovery (%) Deviation Bias (%) Recovery (%) Recovery (%)
EPA353.1
Nitrate-nitrite as nitrogen  3/34 91.6 13.0 -8.40 40.0 108
EPA365.4
Total phosphates (as P)  0/2 85.0 2.83 -15.0 83.0 87.0
EPA6010A
Aluminum 0/12 102 3.06 2.0 97.4 108
Antimony 0/38 102 3.60 2.0 92.2 109
Arsenic 0/38 101 3.53 1.0 93.0 107
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Qualified Mean Standard

Minimum Maximum

Analyte Out of Ranget Recovery (%) Deviation Bias (%) Recovery (%) Recovery (%)
Barium 0/38 102 2.73 2.0 97.0 107
Beryllium 0/14 102 4.06 2.0 93.9 107
Cadmium 0/38 102 4.37 2.0 91.0 110
Calcium 0/10 103 2.91 3.0 100 109
Chromium 0/38 102 3.11 2.0 93.1 107
Cobalt 0/38 102 3.55 2.0 g2.2 107
Copper 0/38 102 3.02 2.0 94.2 109
Iron 0/12 105 2.27 5.0 101 109
Lead 0/38 102 4.20 2.0 90.9 110
Lithium 0/4 102 3.1 2.0 97.7 105
Magnesium 0/12 102 4.49 2.0 98.1 110
Manganese 0/14 97.6 8.36 -2.40 77.2 106
Nickel 0/38 102 4.08 2.0 1.7 109
Potassium 0/14 97.7 6.19 -2.30 82.0 107
Selenium 0/38 101 3.97 1.0 91.5 108
Silica 0/4 103 1.41 3.0 101 104
Silver 0/38 105 2.70 5.0 98.8 111
Sodium 0/14 101 6.21 1.0 92.2 110
Thallium 0/21 86.2 36.2 -13.8 0.0 106
Tin 0/20 105 3.24 5.0 97.8 109
Vanadium 0/38 102 2.95 2.0 94.3 108
Zinc 0/38 102 3.34 2.0 94.3 109
EPA7041
Antimony 0/6 97.3 2.79 -2.70 94.3 101
EPA7060
Arsenic 0/6 94.7 1.59 -5.30 91.6 96.0
EPA7421
Lead 0/6 97.6 2.70 -2.40 95.0 101
EPA7470
Mercury 0/32 102 13.2 2.0 78.0 122
EPA7740
Selenium 0/6 90.1 4.21 -9.90 84.8 94.2
EPA7841
Thallium 2/6 86.5 15.4 -13.5 67.4 104
EPA8081
Aldrin 1/4 103 39.4 3.0 76.0 160
p.p’-DDT 1/4 105 37.6 5.0 76.0 160
Dieldrin 1/4 103 39.0 3.0 76.0 160
Endrin 1/4 115 441 15.0 84.0 180
Heptachlor 1/4 110 35.8 10.0 83.0 160
Lindane 1/4 119 37.1 19.0 85.0 170
EPA8151
2,4-Dichlorophenoxyacetic 2/2 61.2 5.80 -38.8 57.1 65.3
acid
2,45T 2/2 67.7 7.78 -32.3 62.2 73.2
2,4,5-TP (Silvex) 1/2 73.9 7.78 -26.1 68.4 79.4
EPAB8260A
Benzene 2/50 102 13.7 2.0 77.2 144
Chlorobenzene 6/50 103 15.2 3.0 72.4 134
1,1-Dichloroethylene 1/50 109 17.4 9.0 59.4 132
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Qualified Mean Standard Minimum Maximum
Analyte Out of Ranget Recovery (%) Deviation Bias (%) Recovery (%) Recovery (%)
Toluene 2/50 98.4 13.3 -1.60 73.6 117
Trichloroethylene 6/50 104 15.9 4.0 75.2 143
EPA8270B
Acenaphthene 0/6 76.6 12.6 -23.4 63.0 94.5
4-Chloro-m-cresol 0/6 65.2 11.9 -34.8 43.5 76.2
2-Chlorophenol 2/6 48.8 23.5 -51.2 11.2 73.0
1,4-Dichlorobenzene 0/6 65.5 14.2 -34.5 47.8 83.5
2,4-Dinitrotoluene 0/6 74.0 8.19 -26.0 62.2 81.6
4-Nitrophenol 2/6 26.7 21.3 -73.3 0.0 46.0
N-Nitrosodipropylamine 2/ 85.8 27.3 -14.2 57.9 124
Pentachlorophenol 2/6 45.1 32.0 -54.9 0.0 75.6
Phenol 0/6 33.0 11.4 -67.0 12.7 45.5
Pyrene 0/6 85.2 15.3 -14.8 67.5 109
1,2,4-Trichlorobenzene 0/6 66.2 115 -33.8 53.6 81.6
EPA9012
Cyanide 4/45 94.2 20.6 -5.80 0.0 131.
EPAS020B
Total organic halogens 1/3 117 14.5 17.0 103 132
EPA9S056
Chloride 0/2 102 10.7 2.0 94.9 110
Fluoride 0/2 97.7 2.83 -2.30 95.7 99.7
Nitrite as nitrogen 0/1 105 — 5.0 105 105
Sulfate 0/2 100 3.82 0.0 97.6 103
EPA9060
Total organic carbon 0/11 104 8.04 4.0 85.3 114
EPAS066
Phenols 0/11 101 7.40 1.0 92.5 118
t Number of matrix spikes qualified due to poor recovery compared with the total number of matrix spikes.
— Standard deviation cannot be determined.
Note: A value of 0 is reported as 0.0.
Table 81. Matrix Spike Recoveries for WA

Qualified Mean Standard Minimum Maximum
Analyte Out of Ranget Recovery (%) Deviation Bias (%) Recovery (%) Recovery (%)
EPA310.1
Alkalinity (as CaCQOgz) 0/1 99.0 — -1.0 99.0 99.0
EPA340.2
Fluoride 0/6 94.8 2.86 -5.20 90.0 98.5
EPA350.3
Ammonia 01 96.6 — -3.40 96.6 96.6
EPA353.2
Nitrate as nitrogen 0/2 103 0.71 3.0 102 103
Nitrate-nitrite as nitrogen  0/8 100 2.81 0.0 95.5 105
Nitrite as nitrogen 0/4 102 2.89 2.0 99.1 105
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Standard

Qualified Mean Minimum Maximum
Analyte Out of Ranget Recovery (%) Deviation Bias (%) Recovery (%) Recovery (%)
EPA365.2
Total phosphates (as P)  0/9 103 13.6 3.0 752 118
EPA376.2
Sulfide 0/1 143 — 43.0 143 143
EPA6010
Aluminum 0/10 102 4.50 2.0 95.6 109
Antimony 0/18 101 5.69 1.0 95.9 119
Arsenic 0/18 100 3.12 0.0 95.2 106
Barium 0/44 98.4 3.91 -1.60 92.3 110
Beryllium 0/12 102 1.32 2.0 99.0 103
Boron 0/2 99.1 0.64 -0.90 98.6 99.5
Cadmium 0/18 99.7 2.16 -0.30 95.6 103
Calcium 0/10 100 1.60 0.0 97.6 102
Chromium 0/20 99.2 1.26 -0.80 97.1 102
Cobalt 0/18 98.3 3.68 -1.70 93.7 107
Copper 0/18 98.4 1.33 -1.60 95.3 100
Iron 0/14 99.4 3.94 -0.60 95.2 108
Lead 0/44 98.9 2.83 -1.10 92.0 105
Lithium 0/2 105 0.71 5.0 104 105
Magnesium 0/10 99.5 4.46 -0.50 95.1 107
Manganese 0/14 102 1.63 2.0 99.4 104
Nickel 0/44 98.3 2.96 -1.70 90.2 104
Potassium 0/10 100 1.25 0.0 97.5 102
Selenium 0/42 99.3 2.87 -0.70 92.1 105
Silica 0/2 120 0.0 20.0 120 120
Silver 0/20 98.8 3.04 -1.20 95.4 110
Sodium 0/14 96.6 2.35 -3.40 92.4 101
Thallium 0/14 99.2 2.07 -0.80 96.8 104
Tin 0/4 97.3 1.20 -2.70 96.1 98.5
Vanadium 0/18 99.8 2.96 -0.20 95.9 106
Zinc 0/18 99.6 1.77 -0.40 97.0 103
EPA7470
Mercury 0/26 97.4 3.43 -2.60 91.7 105
EPA7740
Selenium 0/2 97.0 4.24 -3.0 94.0 100
EPA7841
Thallium 0/2 115 0.0 15.0 115 115
EPA8010
Carbon tetrachloride 01 96.4 — -3.60 96.4 96.4
Chloroform 0/1 100 — 0.0 100 100
Tetrachloroethylene 01 90.9 — -9.10 90.9 90.9
1,1,1-Trichloroethane 0/1 96.2 — -3.80 96.2 96.2
Trichloroethylene 0N 92.4 — -7.60 92.4 92.4
EPA8020
Benzene on 91.6 — -8.40 91.6 91.6
Ethylbenzene 0 98.1 — -1.90 98.1 98.1
Toluene 0/1 86.6 —_ -13.4 86.6 86.6
Xylenes on 93.9 — -6.10 93.9 93.9
EPA8081
Aldrin 0/6 73.4 214 -26.6 40.0 95.0
p,p’-DDT 0/6 98.0 9.12 -2.0 88.0 112
Dieldrin 0/6 93.0 5.48 -7.0 84.0 98.0
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Qualified Mean Standard Minimum Maximum
Analyte Out of Ranget Recovery (%) Deviation Bias (%) Recovery (%) Recovery (%)
Endrin 0/6 91.0 8.74 -9.0 80.0 100
Heptachlor 1/6 78.3 225 -21.7 40.0 110
Lindane 0/10 97.0 11.1 -3.0 85.0 120
PCB 1254 0/5 82.0 1.98 -18.0 78.6 83.7
EPA8141
Dimethoate 1/2 123 62.9 23.0 78.0 167
Disulfoton 1/2 135 74.2 35.0 82.0 187
Famphur 1/2 103 40.0 3.0 74.5 131
Parathion ethyl 1/2 133 68.9 33.0 84.5 182
Parathion methy! 1/2 127 65.4 27.0 80.5 173
Phorate 1/2 159 104 59.0 85.5 233
Sulfotepp 1/2 159 104 59.0 85.5 233
Thionazin 1/2 160 101 60.0 88.5 232
0,0,0-Triethyl 1/2 168 150 68.0 62.5 274
phosphorothioate
EPA8150
2,4,5-TP (Silvex) 11 58.0 — -42.0 58.0 58.0
EPA8151
2,4-Dichlorophenoxyacetic 2/5 73.3 9.85 -26.7 58.6 82.6
acid
EPA8260
Benzene 0/20 103 6.59 3.0 85.8 110
Chlorobenzene 0/20 102 6.38 2.0 87.0 112
1,1-Dichloroethylene 0/20 105 12.6 5.0 75.8 141
Toluene 0/20 102 5.59 2.0 88.2 110
Trichloroethylene 2/20 95.7 14.4 -4.30 65.0 133
EPA8270
Acenaphthene 1/9 62.5 12.9 -37.5 36.6 76.4
Bis(2-ethylhexy!) phthalate 0/1 62.8 — -37.2 62.8 62.8
4-Chloro-m-cresol 0/9 58.4 13.0 -41.6 411 81.3
2-Chlorophenol 0/9 60.9 13.1 -39.1 40.7 76.2
1.4-Dichlorobenzene 1/9 46.8 6.82 -563.2 34.0 52.6
2,4-Dinitrotoluene 1/9 72.9 19.5 -27.1 37.6 103
4-Nitrophenol 1/9 61.3 27.0 -38.7 20.7 115
N-Nitrosodipropylamine ~ 1/9 61.8 15.2 -38.2 375 81.1
Pentachlorophenol 0/9 51.6 26.2 -48.4 14.3 89.0
Phenol 0/12 57.9 15.2 -42.1 271 72.7
Pyrene 0/9 73.3 14.2 -26.7 49.7 99.1
1,2,4-Trichlorobenzene 1/9 51.0 7.22 -49.0 35.9 56.5
EPAB8280
Hexachlorodibenzo-p- 0N 89.0 — -11.0 89.0 89.0
dioxins
Hexachlorodibenzo-p- 0/1 92.0 — -8.0 92.0 92.0
furans
Pentachlorodibenzo-p- 0/2 104 7.07 4.0 99.0 109
furans
2,3,7,8-TCDD on 110 —_ 10.0 110 110
Tetrachlorodibenzo-p- 0/1 110 — 10.0 110 110
dioxins
Tetrachlorodibenzo-p- on 94.0 —_ -6.0 94.0 94.0
furans
EPA8310
Acenaphthene 01 95.7 — -4.30 95.7 95.7
Acenaphthylene (V4] 89.7 - -10.3 89.7 89.7
Quality Control Samples
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Standard

Qualified Mean Minimum Maximum
Analyte Out of Ranget Recovery (%) Deviation Bias (%)  Recovery (%) Recovery (%)
Anthracene on 83.3 — -16.7 83.3 83.3
Benzo[a]anthracene 0N 92.3 — -7.70 92.3 92.3
Benzo[blfluoranthene 0/1 87.8 — -12.2 87.8 87.8
Benzo[K]fluoranthene on 89.4 — -10.6 89.4 89.4
Benzo|g,h,perylene on 70.8 — -29.2 70.8 70.8
Benzo[a]pyrene 0/1 74.6 — -25.4 74.6 74.6
Chrysene 0/1 89.9 - -10.1 89.9 89.9
Dibenz{a,h]anthracene 0/1 69.3 — -30.7 69.3 69.3
Fluoranthene on 94.3 — -5.70 94.3 94.3
Fluorene 0N 92.6 — -7.40 92.6 92.6
Indeno[1,2,3-c,dlpyrene  0/1 80.5 — -19.5 80.5 80.5
Naphthalene 0/1 89.0 —_ -11.0 89.0 89.0
Phenanthrene 0/1 92.0 - -8.0 92.0 92.0
Pyrene 0/1 90.7 — -9.30 90.7 90.7
EPA9010A
Cyanide 0/20 93.5 7.91 -6.50 78.4 106
EPA9020B
Total organic halogens 1/4 110 17.8 10.0 94.6 134
EPA9056
Chloride 0/6 98.0 4.09 -2.0 90.9 102
Sulfate 0/6 94.8 6.27 -5.20 82,5 100
EPAS060
Total organic carbon 1/5 115 12.4 15.0 100 130
EPAS066
Phenols 0/5 98.6 6.39 -1.40 95.2 110

t Number of matrix spikes qualified due to poor recovery compared with the total number of matrix spikes.
— Standard deviation cannot be determined.

Note: A value of 0 is reported as 0.0.

Table 82. Matrix Spike Recoveries for GP

Qualified Mean Standard Minimum Maximum

Analyte Out of Ranget Recovery (%) Deviation Bias (%) Recovery (%) Recovery (%)
EPIA-001

Gross alpha 0/28 105 111 5.0 75.3 122
Nonvolatile beta 0/27 102 8.70 20 82.3 117
EPIA-002

Tritium 0/17 95.1 7.96 -4.90 77.7 111
EPIA-003

Carbon-14 0/17 94.9 6.10 -5.10 81.8 102
EPIA-004

Strontium-90 1/27 96.7 14.9 -3.30 63.0 124
EPIA-005

Technetium-99 0/26 99.1 4.89 -0.90 88.0 112
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Qualified Mean Standard Minimum Maximum

Analyte Out of Rangetl Recovery (%) Deviation Bias (%) Recovery (%) Recovery (%)
EPIA-006
lodine-129 2/23 85.6 11.6 -14.4 72.4 123
EPIA-008
Radium-226 0/27 94.2 9.99 -5.80 79.2 114
EPIA-009
Radium-228 0/25 105 11.8 5.0 78.5 122
EPIA-010
Radium, total alpha- 0/3 89.5 4.24 -10.5 86.4 94.3

emitting
EPIA-011
Americium-241 0/29 98.1 13.7 -1.90 79.7 123
Curium-243/244 0/23 92.8 12.0 -7.20 76.7 120
Plutonium-238 111 93.7 9.86 -6.30 74.7 112
Plutonium-239/240 0/12 95.7 10.7 -4.30 83.4 116
Uranium-238 0/22 92.0 10.9 -8.0 78.0 120
EPIA-012
Thorium-232 0/23 98.4 13.0 -1.60 75.5 121
EPIA-013
Cesium-137 0/24 95.3 8.42 -4.70 78.7 110
EPIA-020
Promethium-147 0/5 94.0 9.95 -6.0 81.5 104
EPIA-022
Nickel-63 0/13 91.4 6.04 -8.60 81.2 100
EPIA-032
Neptunium-237 0/4 91.1 6.21 -8.90 85.5 100

T Number of matrix spikes qualified due to poor recovery compared with the total number of matrix spikes.

Table 83. Analytes Detected in Method Blanks for ES

Frequency Standard
Analyte of Detection} Mean Result Deviation Minimum/Maximum. Results
EPA120.1
Specific conductance 0/2 1.0 0.0 1.0/1.0 pS/cm
EPA350.1
Ammonia nitrogen 0/1 50.0 — 50.0/50.0 pg/L
EPA365.1
Total phosphates (as P) 0/2 10.0 0.0 10.0/10.0 pg/L
EPA6010
Aluminum 0/4 20.0 0.0 20.0/20.0 pg/L
Antimony or7 5.0 0.0 5.0/5.0 pg/L.
Arsenic 0/8 8.0 0.0 8.0/8.0 pg/L
Barium 0/8 2.0 0.0 2.0/2.0 pg/L
Beryllium or7 1.0 0.0 1.0/1.0 pg/L.
Boron on 25.0 — 25.0/25.0 pg/L

Quality Control Samples
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Frequency Standard
Analyte of Detectiont  Mean Result Deviation Minimum/Maximum Results
Cadmium 0/8 2.0 0.0 2.0/2.0 pg/L
Calcium 0/4 50.0 0.0 50.0/50.0 pg/L.
Chromium 0/8 3.0 0.0 3.0/3.0 pg/L
Cobalt 07 5.0 0.0 5.0/5.0 pg/L
Copper 0/7 3.0 0.0 3.0/3.0 ug/L
Iron 0/4 20.0 0.0 20.0/20.0 pg/LL
Lead 012 5.0 0.0 5.0/5.0 pg/L
Magnesium 0/4 50.0 0.0 50.0/50.0 pg/L
Manganese 0/4 3.0 0.0 3.0/3.0 ug/L
Nickel 07 5.0 0.0 5.0/5.0 pg/L
Potassium 0/4 400 0.0 400/400 pg/L
Selenium 0/8 5.0 0.0 5.0/5.0 pg/L
Silver 0/8 2.0 0.0 2.0/2.0 pg/L
Sodium 0/4 100 0.0 100/100 pg/L
Thallium 077 5.0 0.0 5.0/5.0 pg/L
Vanadium 077 2.0 0.0 2.0/2.0 pg/L
Zinc 0/7 10.0 0.0 10.0/10.0 pg/L
EPA7470
Mercury o7 0.20 0.0 0.20/0.20 pg/L
EPA8010
Carbon tetrachloride 0/2 0.41 0.0 0.41/0.41 pg/L
Chloroform 0/2 0.43 0.0 0.43/0.43 pg/L.
Tetrachloroethylene 0/2 0.57 0.0 0.57/0.57 pg/L
1,1,1-Trichloroethane 0/2 0.46 0.0 0.46/0.46 pg/L
Trichloroethylene 0/2 0.39 0.0 0.39/0.39 pg/L
EPA8021
Carbon tetrachioride 0/3 0.41 0.0 0.41/0.41 pg/L
Chloroform 0/3 0.43 0.0 0.43/0.43 pg/L
Tetrachioroethylene 0/2 0.57 0.0 0.57/0.57 pg/L
1,1,1-Trichloroethane 0/3 0.46 0.0 0.46/0.46 pg/L
Trichloroethylene 0/2 0.39 0.0 0.39/0.39 pg/L
EPA8081
Aldrin 0/3 0.02 0.0 0.02/0.02 pg/L
alpha-Benzene hexachloride 0/3 0.02 0.0 0.02/0.02 pg/L.
beta-Benzene hexachloride 0/6 0.02 0.0 0.02/0.02 pg/L
delta-Benzene hexachloride 0/3 0.02 0.0 0.02/0.02 pg/L
Chlordane 0/3 0.07 0.0 0.07/0.07 pg/L
alpha-Chlordane 0/3 0.02 0.0 0.02/0.02 pg/L
gamma-Chlordane 0/3 0.02 0.0 0.02/0.02 pg/L.
p,p-DDD 0/3 0.02 0.0 0.02/0.02 pg/L
p.p"-DDE 0/3 0.02 0.0 0.02/0.02 pg/L
p,p’-DDT 0/3 0.02 0.0 0.02/0.02 pg/L
Dieldrin 0/3 0.02 0.0 0.02/0.02 ug/L
Endosulfan sulfate 0/3 0.02 0.0 0.02/0.02 pg/L
Endosulfan | 0/3 0.02 0.0 0.02/0.02 pg/L.
Endosulfan Il 0/3 0.02 0.0 0.02/0.02 pg/L
Endrin 0/3 0.02 0.0 0.02/0.02 pg/L
Endrin aldehyde 0/3 0.02 0.0 0.02/0.02 pg/L
Endrin ketone 0/3 0.02 0.0 0.02/0.02 pg/L
Heptachlor 0/3 0.02 0.0 0.02/0.02 pg/L.
Heptachlor epoxide 0/3 0.02 0.0 0.02/0.02 pg/L
Lindane 0/3 0.02 0.0 0.02/0.02 pg/L
Methoxychlor 0/3 0.02 0.0 0.02/0.02 pg/L
PCB 1016 0/3 0.30 0.0 0.30/0.30 pg/L
PCB 1221 0/3 0.30 0.0 0.30/0.30 pg/L
PCB 1232 0/3 0.30 0.0 0.30/0.30 pg/L
PCB 1242 0/3 0.30 0.0 0.30/0.30 pg/L

Quality Control Samples
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Frequency Standard
Analyte of Detectiont Mean Result  Deviation Minimum/Maximum Results
PCB 1248 0/3 0.30 0.0 0.30/0.30 pg/L
PCB 1254 0/3 0.30 0.0 0.30/0.30 pg/L
PCB 1260 0/3 0.30 0.0 0.30/0.30 pg/L
Toxaphene 0/3 1.50 0.0 1.50/1.50 pg/L
EPA8260
Acetone 17/21 7.11 2.20 3.70/10.0 pg/L
Acetonitrile 017 20.0 0.0 20.0/20.0 pg/L.
Acrolein 017 10.0 0.0 10.0/10.0 pg/L
Acrylonitrile 017 20.0 0.0 20.0/20.0 pg/L
Allyl chloride 0/17 10.0 0.0 10.0/10.0 pg/L
Benzene 0/21 5.0 0.0 5.0/5.0 pg/L
Bromochloromethane 0/6 10.0 0.0 10.0/10.0 pg/L
Bromodichloromethane 0/21 5.0 0.0 5.0/5.0 ug/L
Bromoform 0/21 5.0 0.0 5.0/5.0 pg/L
Bromomethane 0/21 10.0 0.0 10.0/10.0 pg/L.
Carbon disulfide 0/21 5.0 0.0 5.0/5.0 pg/LL
Carbon tetrachloride 0/21 5.0 0.0 5.0/5.0 pg/L
Chilorobenzene 0/21 5.0 0.0 5.0/5.0 pg/L
Chloroethane 0/21 10.0 0.0 10.0/10.0 pg/L
Chloroethene 0/21 10.0 0.0 10.0/10.0 pg/L.
2-Chloroethyl vinyt ether on 10.0 — 10.0/10.0 pg/L
Chloroform 0/21 5.0 0.0 5.0/5.0 pg/L
Chloromethane 0/21 10.0 0.0 10.0/10.0 pg/L
Chloroprene 0/17 5.0 0.0 5.0/5.0 pyg/L
Dibromochloromethane 0/21 5.0 0.0 5.0/5.0 pg/L
1,2-Dibromo-3-chloropropane 017 5.0 0.0 5.0/5.0 pg/L
1,2-Dibromoethane on7 5.0 0.0 5.0/5.0 pg/L
Dibromomethane 0/17 5.0 0.0 5.0/5.0 pg/L
1,2-Dichlorobenzene 0/6 5.0 0.0 5.0/5.0 yg/L
1,4-Dichlorobenzene 0/16 5.0 0.0 5.0/5.0 pg/L
trans-1,4-Dichloro-2-butene 0/17 5.0 0.0 5.0/5.0 pg/L
Dichlorodifluoromethane 017 5.0 0.0 5.0/5.0 pg/L
1,1-Dichloroethane 0/21 5.0 0.0 5.0/5.0 pg/L
1,2-Dichloroethane 0/21 5.0 0.0 5.0/5.0 pg/L
1,1-Dichloroethylene 0/21 5.0 0.0 5.0/5.0 pg/L
cis-1,2-Dichloroethylene 0/13 5.0 0.0 5.0/5.0 ug/L
trans-1,2-Dichloroethylene 0/14 5.0 0.0 5.0/5.0 pg/L
Dichloromethane 21/21 2.73 1.53 1.70/7.10 pg/L
1,2-Dichloropropane 0/21 5.0 0.0 5.0/5.0 pg/L
cis-1,3-Dichloropropene 0/21 5.0 0.0 5.0/5.0 pg/L
trans-1,3-Dichloropropene 0/21 5.0 0.0 5.0/5.0 pg/L
Ethylbenzene 0/21 5.0 0.0 5.0/5.0 pg/L
2-Hexanone 0/21 10.0 0.0 10.0/10.0 pg/L
lodomethane 0/17 5.0 0.0 5.0/5.0 pg/L.
Isobutyl alcohol 0/17 100 0.0 100/100 pg/L
Methacrylonitrile 117 4.84 0.66 2.30/5.0 pg/L
Methyl ethyl ketone 0/21 10.0 0.0 10.0/10.0 pg/L
Methyl isobutyl ketone 0/21 12.0 0.0 12.0/12.0 pg/L.
Methyl methacrylate 017 5.0 0.0 5.0/5.0 pg/L
Propionitrile 017 5.0 0.0 5.0/5.0 pg/L
Styrene 0/21 5.0 0.0 5.0/5.0 pg/L
1,1,1,2-Tetrachloroethane 0/17 5.0 0.0 5.0/5.0 pg/L
1,1,2,2-Tetrachloroethane 0/21 5.0 0.0 5.0/5.0 pg/L
Tetrachloroethylene 0/21 5.0 0.0 5.0/5.0 pg/L
Toluene 0/21 5.0 0.0 5.0/5.0 pg/L
1,1,1-Trichloroethane 0/21 5.0 0.0 5.0/5.0 pg/L
1,1,2-Trichloroethane 0/21 5.0 0.0 5.0/5.0 ug/L
Trichloroethylene 0/21 5.0 0.0 5.0/5.0 pg/L
Trichlorofluoromethane 0/17 5.0 0.0 5.0/5.0 pg/L
1,2,3-Trichloropropane 017 5.0 0.0 5.0/5.0 ug/L
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Frequency Standard
Analyte of Detectionf Mean Resuit Deviation Minimum/Maximum Results
Vinyl acetate 0/21 5.0 0.0 5.0/5.0 pg/L
Xylenes 0/22 5.0 0.0 5.0/5.0 pg/L
EPA8270
Acenaphthene 0/3 10.0 0.0 10.0/10.0 pg/L.
Acenaphthylene 0/3 10.0 0.0 10.0/10.0 pg/L.
Anthracene 0/3 10.0 0.0 10.0/10.0 