TABLE OF CONTENTS

Chapter 1 Introduction to Wastewater Treatment

Y00 (803 {0 o
Effects of DisCharging WaSLES.........c.covveiiiiiiiiee e
SOUICES OF WaASTEBWALET .......cvveiei ittt re e s s ebaae e
Wastewater CharaCteriStiCS .......cuuiiiviieiiriee it

ET0] 1T SRR

Pathogenic OrganiSMS ...........coeiiriiirieieie et
TOXINS ettt ettt bbb eneas
Wastewater Treatment OVEIVIEW .........ccceiveierieeieeie e sieesie e sie e snee e
Pretreatment ........ooeiee e
Primary TreatmMent ........ccooiiiiiiiiiieee e
Secondary TreatMeNt ........coveveiieie e
[ [ ] (=] 3 o] o USSR PRPRSSR
Solids HandliNg.......coooviiiieee e
Lab Technician ReSpONSIDIIITIES ............ccviiiieiiieieie e
Levels and ClassifiCatioN ...........covererereiiienisesee s

Chapter 2 Reagent Water

Granular ACHIVAted CarbON .........occveviiiiiiiee ettt erbae e
LY LToT (0] 11 Lo O
(0 1o ] (=€ o] o
REVEISE OSIMOSIS .. uviieiitii e it e et e st e et e e eb e e eb e s s bt e e s bt e e s b e e e s b e e s sab e e e sabeessrbaeenes
(D 1TT0] 14 1 ([0 ] [
(D1 (1| =1 (0] o R
(O AV ) (=] 1 17721 o] o I
Reagent Grade WaALET ..........cccvcieee et

Chapter 3 Safety

Weather HAZards..........covuiiiiiiiiiisieeee e
Hazardous ChemiCalS...........ccuoiiiiiiii e
Written Hazard Communication Program ..........cccceeevveeiveresieneesesee e seeeee e
LADEIS ...
Material Safety Data SNEets.........cccvvvveiiiieiiesece e
Chemical STOrAQE .......ccv e
THAINING ettt
Personal Protective EQUIPMENT..........cccoiveiiiiieiecce e


http://www.nmenv.state.nm.us/swqb/UOCP/WWLabStudyGuide/01.pdf
http://www.nmenv.state.nm.us/swqb/UOCP/WWLabStudyGuide/02.pdf
http://www.nmenv.state.nm.us/swqb/UOCP/WWLabStudyGuide/03.pdf

Bi0l0giCal HAZAITS.......cviiieiieeceee e 3-3

EleCtrical HAazZards ...........coouiiiieieiee s 3-3
ConfiNEd SPACE ENTIY ...c.eiiiiiie et 3-4
PEIMIL SYSEEIMS......eiivieieciecie ettt re e sraesaeeneennees 3-4
Testing and MONITOTING. .....ccuiuiiieiiee e 3-4
LaDEl aN0 POSL.....c.eiiiieiciieie s 3-4
RESCUE PrOCEAUIES ......eevieiieiiie ettt 3-4
LI - UL 1o USSR 3-4
LIFtING/BACK INJUIY ... e 3-5
General Lab SAfety .......cccooiveiiiieii e 3-5
Safety EQUIPMENT....c..iiiiiieice et 3-6
Fire eXtNQUISNET ......ociieece e 3-6
FUME HOOG. ... 3-6
SAFELY SNOWEIS.... .ot 3-6
EYeWash STatiON.........ccocviieiieiice e 3-6
FIFE BIANKEL......coiiiieciieiee e e 3-7
PIPEL BUIDS ...ttt 3-7
FIEST AT L.ttt 3-7
FIFST ATD Kt s 3-7

Chapter 4 Laboratory Equipment

Laboratory Space ReqQUIFEMENTS ........ccviveiveieeieseesie e 4-1
Temperature Controlled EQUIPMENT .......covoiiiiiiiie s 4-1
THEIMOMELETS ... e 4-1
DIYING OVEN.....oiiiiiiiieiiee ettt sttt sbe et sneene s 4-1
SEErlIZING OVEN ... 4-2
RETIIGEIALON ... et 4-2
Dry Air INCUDALON........coiieiecie e 4-2
WaALErDAtN ... 4-2
BOD INCUDALOT......c.eiiiieieeie ettt sneenne s 4-3
MUTFIE FUINACE.......oiiie e 4-3
HOL PIALES ... .ot 4-3
BUINETS . 4-3
DigeStion APPATALUS........ccveirerieeieieesieereseesieeeesseeseeaeseesseeseesseesseessesreesseesseans 4-3
BaIANCES ... e 4-4
Top Loading BalanCe..........ccooviieiiiiece e 4-4
Analytical BalanCes ..o 4-4
BalanCe RUIES..........ooieiiee et 4-5
SOUICES OF EFTOF ...cviieiiie ettt et e e 4-6
In-house Balance Calibration............ccccocvvveiieiesie e 4-6
AULOCIAVE ... et 4-6
MAGNETIC STITTEIS......eiivieie ettt e e e e nre e e e sraenae e 4-7
DESICCALON ...ttt et e et e et e e be e st e e be e e e ere e 4-7
Laboratory Grade WALEK ...........ccveieeiiiie e 4-8
URraviolet STEMHIZEN.........ccve i 4-8
Electronic INStrumentation...........c.ccveiiiieieerie e 4-8


http://www.nmenv.state.nm.us/swqb/UOCP/WWLabStudyGuide/03.pdf
http://www.nmenv.state.nm.us/swqb/UOCP/WWLabStudyGuide/04.pdf

LIgNt IMICIOSCOPE ...ttt 4-9

Visible Light SpectrophotOmeter..........cccovvviievveic e 4-9
Atomic Absorption SpectrophOtOMELer ..........ccccvveeiieienie e, 4-9
Inductive Coupled Plasma (ICP) ......cccveveiieiieiriie e 4-9
Maintenance/Service CONLIACES .........covvieiieiieie e 4-9

Chapter 5 Gravimetric Analysis

WEIGhING SOIAS......eoiiiieee e 5-1
Transferring SOIS. ........oiiiiic e 5-1
WEIGNING LIGQUITS. ....cviiiiiiieiieiese e 5-3
Transferring LIQUIAS ......ccveiveieiie et 5-2
Reagent Preparation ... 5-2
Standard Preparation...........c.oceieeiieieiieeseene e seesee e sae e e ee e sees 5-2
MIOBAEIEY ...t 5-2
NOTMAIILY ...t re e e e nre s 5-2
01 7 TSP PURPRRPROPR 5-3

Chapter 6 Volumetric Analysis

GENEIAl GIASSWAIE .......eeiiiiiiiieie ettt 6-1
MeasuremMeNt GIASSWANE .........ccuviiriieiiie et 6-2
"To Deliver" (TD) GIaSSWare .........cccocuieeieenieiiesiese s 6-2
Graduated CYlNAErs .......ccooveveeieieeie e 6-2

BUFELS .. 6-2

FIlliNg @ BUFEL ..o 6-2

Care Of BUIEL......ccuoiiiiieie e 6-3

USE OF @ BUIEL ... 6-3

PIPBES .. 6-3

MeasUring PIPELS.......cccvueiiverieeieieese e 6-4

Using Mohr and Serological Pipets .........cccccoovvieninnnne. 6-4

VOIUMELFIC PIPELS. ...cvveiieie e 6-5

Using VOIUMELIiC PIPet.......cccooveiieiiiii e 6-5

Cleaning PIPetS ......cccveiveieiie e 6-5

"To Contain” (TC) GIaSSWAIE.........ccoeierrieieiienee st 6-5
VOIUMELTIC FIASKS ..o 6-5

Using a Volumetric FIask ..........cccoooiviiinnenniicncce 6-6

Glassware CleaniNg ........cccveveiieieeie e 6-6

Chapter 7 Sampling

Prepare @ Sampling Plan ........oooiiiiieiiee s 7-1
Grab SAMPIE.......e ettt ae s 7-3
COMPOSITE SAMPIE ... 7-3
Unweighted COMPOSITE........civeiiiiieiiere e 7-3
Flow weighted COMPOSITE ......coviiiiiieiiiie e 7-3
SAMPIE COHECTION .....ccuieceie e nae s 7-5
SATELY FIIST. .. i 7-5
Prepare the sample DOLLIES ..........ccvvveiieiiie e 7-5

Xi


http://www.nmenv.state.nm.us/swqb/UOCP/WWLabStudyGuide/04.pdf
http://www.nmenv.state.nm.us/swqb/UOCP/WWLabStudyGuide/05.pdf
http://www.nmenv.state.nm.us/swqb/UOCP/WWLabStudyGuide/06.pdf
http://www.nmenv.state.nm.us/swqb/UOCP/WWLabStudyGuide/07.pdf

SIE SCIBCLION ... 7-6

Sample 1dentifiCation ..........cccoviieiieii e 7-6
Preservation, Storage, and Holding TIMES .........ccocevieninieninienie e 7-6
Chain OF CUSIOAY ....veeeeceie e nne s 7-7
(0f0] | 1= ox 1o o PSPPSR 7-7
THANSPONT ... 7-7
LaDOTALONY ... e 7-7
DISPOSAL....etiiiieiieiee e 7-8
Chapter 8 Electronic Measurement
P e 8-1
PH TREOIY ..ottt nae s 8-1
PH MEASUIEMENT ... e 8-1
Electrode Preparation............ccccveieiieieeie e 8-1
ElECIrO0e STOrAgE ......civiverieiiieiieee et 8-2
Daily pH meter Calibration............ccccevveiieiiiiicieecc e 8-2
Automatic Temperature COMPENSALION .........cccoveriririeienene s 8-3
Troubleshooting PH MELer ..o 8-3
PH Sample Handling..........ccocoiiiiiiiie e 8-3
Sample pH MeaSUIEMENL..........cceeiieiieiie e 8-3
PH Quality CONrol .......covoiiiiiiee e 8-4
Conductivity (Electrical condUCtanCe).........ccocvveiieiiiiieiieie e 8-5
CoNAUCEIVITY TREOIY ... 8-5
CoNAUCEIVIEY UNITS ....coviiiiiece e 8-5
0] 0157\ o LSRR 8-5
Meter Calibration .........cccooiiiiieieiee s 8-5
Calibration ProCEAUNE ........cocviiieiieie et 8-5
Conductivity Sample Handling.........c.cccovveiiieiiice e 8-6
Low ConductiVity SAMPIES........cooiieiiiieiereeee s 8-6
Electrode Storage/Replatinization ..............cccooveveivieiiiene e 8-6
QUAlILY CONLIOL ... 8-7
(DTS 0] V=0 I @ )4 Yo o USSR 8-7
SeleCting @ DO MELEN .......ooiiieieee e 8-7
Calibrating the DO MEter.........ccceiieiieiie e 8-7
Membrane replacement............coviiiiiieiei s 8-7
Sample MEASUIEMENL.........ceeiiiiieceeie et 8-8
SPECITIC 10N EIECIIOUES ... 8-8
Chapter 9 Titration
THALION TREOIY ... 9-1
EQUIVAIENES. ... 9-1
StANAAIIZATION ..o e 9-2
CalCUIALIONS. ...t 9-3
QUANILY CONLIOL ... 9-4
AdAItIONA] TIPS c.veeieeee e 9-4
Sample DeterMINALION .........ccocieieieiiiisieee e 9-4

Xii


http://www.nmenv.state.nm.us/swqb/UOCP/WWLabStudyGuide/07.pdf
http://www.nmenv.state.nm.us/swqb/UOCP/WWLabStudyGuide/08.pdf
http://www.nmenv.state.nm.us/swqb/UOCP/WWLabStudyGuide/09.pdf

Chapter 10 Microscope

Parts 0f @ MICIOSCOPE. ......civeeiiieie ettt 10-1
LENS CIEANING ...ttt bbb 10-2
Better VIeWiNg HINES .......covoiiiiicc e 10-2
Preparing and Viewing @ Wet MOUNT ..o 10-2
Oil-IMmErsion ODJECHIVE ......cveivieiiecc et 10-3
SATELY . e 10-3
N o] 0] 1= £ [ o USROS 10-3
FIOC STTUCTUI ... ettt 10-3
Microorganism ClasSifiCatioN...........ccccveveiiieiiieie e 10-3
CommON MICIOOIGANISIMS ....uviivieiiietieie sttt st sb e neesreeste e e 10-4
BACTEITA ...t 10-4
PrOtOZOANS.......eieiiiie s 10-4
AMOBDA ...t 10-4
FIAEIIALES ... s 10-5
CHHALES .. bbb 10-5
MEBTAZOANS ...t 10-6
ROTITEIS. .. 10-6
NEMALOAES. ...ttt bbb e 10-6
BrISTIEWOIMS ... 10-6

Chapter 11 Spectrophotometry

ViSIDIE SPECIIUM .. .ot re e 11-1
Beer-Lambert LAW .......ccviiiiieieeee et 11-1
Spectrophotometer COMPONENES........c.ccveiierieiiesee e 11-2
WHhite Light SOUICE .....cveiiiiiieee s 11-2
DIffraction GratinNg........c.ccoveveeiesiieiieie e nes 11-2
MONOCNTOMELET .......eeeiiie ettt 11-2
EXIESIIT. et 11-2
Sample Cell HOIAET ..o 11-2
[T g 0 =] (=T od (o] USSR 11-3
SEOCK PrePAratioN .......ccuiiieiiiiieiiie sttt ettt 11-3
Intermediate Standard Preparation.............ccoevvevviiesieeseere e 11-3
Working Standard Preparation............ccoceverenienesiin e 11-4
REAGENT BIANK .......ceiiieiccce e 11-4
Standard Curve Preparation ...........ccooueerieneene e 11-5
SaAMPIE MEASUIEMENL........civieieeiieiieie e ste e e et e et eere e reenee e 11-8
Computer Generated Calibration CUIVeS..........ccccoeiiiiieienieesee e 11-10
Troubleshooting the Spectrophotometer...........cccovveiieiveie s 11-11
QUAIEY CONLIOL ...t 11-11

Xiii


http://www.nmenv.state.nm.us/swqb/UOCP/WWLabStudyGuide/10.pdf
http://www.nmenv.state.nm.us/swqb/UOCP/WWLabStudyGuide/11.pdf

Chapter 12 BOD

APPHICALION. ...ttt 12-1
OXYQJEN DEMANT ...ttt e st e e nreesre e e 12-1
Problems created by 1ack Of OXYQEN ......cccvviiiiiiieiee e 12-2
BOD TSt TNEOIY ....eectieieeie ettt re et e enes 12-2
BOD PrOCEAUIE ..ottt sttt ns 12-4
Dilution Water Preparation ..........cccccveveiieiesiesieesesieeseese e see e e s 12-4
Dilution Water Blank Preparation ...........ccccooeveenininseenese e 12-5

SEEA CONLIOL......iiiii et 12-6

SEEUA COMIECLION ... e 12-7

Seed Correction Bottle Preparation ...........ccccocevveiveieiiesineniesieseennens 12-7

Seed Correction Calculation ..o 12-8
Glucose-Glutamic Acid Standard ............ccocvvvinienieieneseees 12-8
Preparation ........cccoieeiiieienie e 12-9

PrOCEAUIE ...t 12-9
CalCUIALIONS.......eeiieiee e 12-10

BOD Sample ColECtION .......oocveeieiieccce e 12-10
Sample PretreatMent .........ooooeeieeiiie e 12-11

PH AGJUSTMENT ..o 12-11
Sample Temperature AdJUSIMENT ........covoiiiiieiiriiee e 12-11
Sample Dechlorination.............cccevveieiiieiecc e 12-11
Sample SUPErsaturation .............ccocveieiieieniesie s 12-12
Effluent BOD SampPle.........oovoiiiieiiece e 12-12
DO Depletion RUIE .........ooeeiieee e 12-13
DO Meter Calibration ..........coceiiiiiiiiiee e 12-14
BOD CalCUIatiONS .......ooeiiieiieiece e 12-14
Seed Correction CalCUlatioNS. ..o s 12-15
GG Standard CalCUulations............coiiriieieieiee e 12-15
Seeded Sample CalCUlAtiONS............coviieieeecee e 12-17
BOD Troublesho0otiNg ........coveieiiiiiii e 12-19
DIULION WAALET ... 12-19

SEEU COIECHION ..t 12-20
Glucose-GlUtamiC ACIH .......cveiiiiiie e 12-22

BOD Quality COoNtrol.........ooiiiiiiiiiecee e e 12-23

Chapter 13 COD

(OO B 1 1= o] VUSROS 13-1
SAMPIE COHECLION .....coeiiieceee e e 13-2
SaAMPIE HaNAING. ..o e e 13-2
COD PrOCEUUIE ...ttt bbbttt 13-2
KHP Standard Preparation............coceeieeieieenenin e 13-2

Select the Method ..o 13-2

Blank Preparation...........cocv e 13-2

KHP Standard Preparation............ccccevveveiieenesiesieese e sneneenns 13-3

High Level Sample ... 13-3

Sample DIgeStION ......ccve i 13-3

Xiv


http://www.nmenv.state.nm.us/swqb/UOCP/WWLabStudyGuide/12.pdf
http://www.nmenv.state.nm.us/swqb/UOCP/WWLabStudyGuide/13.pdf

Sample MeaSUrEMENT........cceiiiiieierie e 13-3

TrOUDIESNOOTING .....eeieeece et 13-4
QUANILY CONLIOL ... 13-5
Chapter 14 Solids
Total SOIAS PrOCEAUIE ......cciceveiec e 14-1
Total Solids CalCUlAtiONS .......c.eeeiiiiiiciic s 14-1
Total Suspended SOlIAS (TSS) ..o 14-2
TSS TREOIY ettt sneenne s 14-2
FIlter Preparation ..........ccooeoieeieiieiiee e s 14-2
SaMPle COHECLION ......cui e 14-3
B SIS (o110 [V SRR 14-3
Alternate MixXing ProCeAUIE..........ccviieiierie e ee e 14-4
TSS CalCUIALIONS....eeiiiiiriiec e 14-5
TSS TroubleSN0OtING .....ccvveieiieieee e 14-6
QUAIEY CONLIOL ... et 14-8
Volatile Suspended SOlidS (VSS) ....coviiiieieiie i 14-9
A AT o (0 102=To (U £SO 14-10
VSS CalCUIAtIONS .....ovveiiiii it 14-10
Fixed SolidS OF ASH......cooiiiiii e 14-10
Total Dissolved SOlAS (TDS)....ccciveeiieiiere e 14-10
Total Dissolved Solids Procedure..........cooveeevieeiiiee e 14-10
Total Dissolved Solids Calculations ...........ccccceeevvvieeiiiec i 14-11
SEttIEabIE SONUS.......ccviiiii i 14-12
Settleable Solids ProCEAUIE.........ccuviivvieiciie et 14-12
1= 10 L=T0] 1 1] (=] SRR 14-12

Chapter 15 Fecal Coliform

TESE TNEOIY ittt ettt snee e 15-1
SAMPIE COHECLION ..ot 15-2

Collection ProCRAUIE.........coeiiieiesie et 15-2

e o R=T Y7 UL o] SRR 15-2

DIULIONS. ... e 15-2
TESt PrEPAration ......ccvveveeieiieesieeiesee e e e see e sae e te et e e ste e e naesraeaeeneenreas 15-3
TESE PrOCEAUIE ...ttt et et e e e e ene e 15-4
(@70] [0] 9}V ©0 11 {1 1] o USSR 15-7
R E] 010 1] T TSP U PR TTR 15-8
Fecal Coliform CalCUlations ............ccooveiieieiieie e 15-8
QUAIEY CONLIOL ... et 15-9
MPN (Most Probable NUMDEr).......ccccoviiiiie e 15-14
B COlI e 15-15

Chapter 16 Advanced Instrumentation

UNIES OF MIBASUIE ...ttt ettt 16-1
] USSR 16-1
Sample Collection and Preservation .............ccoceveneenininieene e 16-1

XV


http://www.nmenv.state.nm.us/swqb/UOCP/WWLabStudyGuide/13.pdf
http://www.nmenv.state.nm.us/swqb/UOCP/WWLabStudyGuide/14.pdf
http://www.nmenv.state.nm.us/swqb/UOCP/WWLabStudyGuide/15.pdf
http://www.nmenv.state.nm.us/swqb/UOCP/WWLabStudyGuide/16.pdf

Preliminary Treatment ........cccoiieiiiii e 16-2

FIIEFATION. ... 16-2
DIGESTION ...ttt es 16-2
MiICrOWAVE DIgESION......ccuveiieiieieeie et 16-2
EXIFACTION ...ttt 16-2
Atomic Absorption SPectrophOtOMELIY ........c.cocveveiieiiere e 16-2
NEDUNZETS .. e 16-3
FIAIMES ..o s 16-3
Light @DSOIPLION ..o e 16-3
Hollow Cathode Lamps ......c.cceveiieiiiieiiesie e 16-3
MONOCNTOMEALOL ... ottt e 16-4
Flame Emission PhotOMetry ........ccccvveiieiicc e 16-4
INEEITEIBNCES. .. et 16-5

Chapter 17 Quality Assurance

Laboratory QA PIaN .........ccviiiiee e 17-1
Organizational Chart...........cooi i 17-1
TraiNiNg PrOCEAUIES .......ocvveteeiecee sttt e e teenaesneenneas 17-1
Field Sampling ProCeAUIES ..o s 17-1
Sample Handling ProCeAUIES.........c.ccviieiieiecie e 17-2
Laboratory Sample Handling ProCedures ...........ccoveieeiieieiieseene e 17-2
Standard Operating ProCEAUIES.........c.vciuiiierieeesee e eie e e e sre e 17-2
Quality CoNtrol PrOCEAUIES.........coiieiiiie et 17-2
Field Control BIanks..........ccoiiiiiiiiee e 17-2
FIeld DUPIICALES ..o s 17-2
SPHE SAMPIES ..o 17-3
NEQatiVe CONMIOIS ....cviiiiiiie e 17-3
POSItIVE CONIOIS.......iiiiiiiiieicce s 17-3
MALIIX SPIKES ...t 17-3
Performance Evaluation Samples ........c.ccccecveveiierieie e 17-3
Lah DUPHCALES ..o e 17-3
Data Reduction, Validation, Reporting and Verification Procedures................ 17-4
Preventative Maintenance ProCEAUIES ...........oovieererieiie e 17-4
Corrective action CONTINGENCIES .......ccuveieiierieeie e e eee e se e sre e sree e 17-4
Recordkeeping ProCEAUIES.........cooui it 17-5

Chapter 18 Quality Control

ErrOr ANAIYSIS ..o 18-1
SYSTEMALIC ITOTS. ....c.vetiiiitieiieiee et 18-2
R (10 [0 (=T (0] £ TR 18-2
1Y/ 131 L0 1o =T (0] £ SRR 18-2
INSTIUMENT BITOIS uviiiiiie ittt 18-2
e Y010 IR=T (0] £ 18-2
Statistical EVAIUALION ......c..coovviiiiiii e 18-2
Calculating the IMEAN ........cc.oiii i e 18-3
Calculating PreCiSION ........civeieiieceee st 18-4

XVi


http://www.nmenv.state.nm.us/swqb/UOCP/WWLabStudyGuide/16.pdf
http://www.nmenv.state.nm.us/swqb/UOCP/WWLabStudyGuide/17.pdf
http://www.nmenv.state.nm.us/swqb/UOCP/WWLabStudyGuide/18.pdf

Accuracy (Percent RECOVEIY) ....ccuiiuiiieieeie ettt sttt 18-6

Calculating Percent Recovery (standard addition) ............cccccveveiieresiesieennenn, 18-6
(O00] 011 70] IO F- U RO P PRSP TR 18-7
Control limit @XCEEUEM ........ccviiiieieie e 18-8
Warning limit eXCeeded .........coueiiiiiieiiee e s 18-8

Appendices

Appendix A — Chain of Custody Forms

Sample Chain of Custody fOrm..........ccccceiveiiiiiceece e Al
Interactive SLD Chain of Custody Form — ATTACHMENT link ........... A2
Appendix B — Sample Standard Operating Procedures

Sample Standard Operating Procedure (SOP) - pH......cccoocveieiieivcienen, Bl
Section 1: Control Information, Computer Storage File........ B3
Section 2: Personnel Qualifications............ccccoeeveiveeiveccnenee. B3
Section 3: Summary of Method used..........cccccoovvviniriinnnenn, B3
Section 4: Materials and Equipment...........cccooevveiecieseennn. B3
Section 5: Personal Protection Equipment............ccocvevennnene B3
Section 6: Daily pH Meter Calibration ...........c.cceevevevvenienne B3
Section 7: Electrode Maintenance............ccccooeveenviinienniennn B4
Section 8: Troubleshooting ........cccovvvveiieie e, B4
Section 9: Sample Handling.........ccoooeviiinieniie e, B5
Section 10:  Sample pH Measurement...........cccceevevereernernenne B5
Section 11:  Data Management and Records Management ......B5
Section 12:  pH Quality Control ..........ccccoviiiiiniiiiee B5
Section 13:  pH Calibration Log Sheet ..........cccccevvevviiievvennee. B6
Appendix 1 — pH Calibration Log Sheet............... B7

Appendix C — Sample QA Plan Outline & Sample QA Plan
Part 1: Sample QA Plan Outline — Modified New Mexico SLD QA Plan

1. PerSONNENl.......coiiiiiiie s C1-1
2. Laboratory Facilities.........ccccoeveeieiicnicc e Cl-1
3. Data Quality ODJectiVes........ccccceiieiiieniie e C1-1
4. Laboratory Equipment and Supplies.........c.cccecvevveivennnnn C1-1
5. General Laboratory PractiCes............cccoveverieeivencseenne C1-2
6. Analytical Methodology ..........ccccoevviiiiiieiieie e C1-3
7. Sample Collection, Handling, and Preservation ............ C1-4
8. Records and Data Reporting ........ccccccevveveveeresieseennns Ci1-4
0. Action Response to Laboratory Results...........c.cccoceenee. C1-4
10.  QC Checks and their Frequency ........ccccoccevivereeriesvennnns C1-5

XVii


http://www.nmenv.state.nm.us/swqb/UOCP/WWLabStudyGuide/18.pdf
http://www.nmenv.state.nm.us/swqb/UOCP/WWLabStudyGuide/a.pdf
http://www.nmenv.state.nm.us/swqb/UOCP/WWLabStudyGuide/b.pdf
http://www.nmenv.state.nm.us/swqb/UOCP/WWLabStudyGuide/c.pdf

Part 2: Sample Quality Assurance Plan — Vermont Department of
Environmental Conservation Laboratory QA Plan

1.0  Table of CoNteNtS......cceiviiiiieiieie e C2-1
2.0 INtrOdUCTION......viiiiieee s C2-1

2.1  Objectives and Commitments of Management..C2-1

2.2 Code of EthiCS......cccvvvviiiiiiienesc e C2-2
3.0 Laboratory Review of Requests for Testing .................. C2-3
4.0  Laboratory Organization and Responsibility ................ C2-4
5.0  Quality Assurance ODJectiVes..........cccocvrvirieneniieieenncns C2-7
6.0  Sample Handling........ccccoevviieiieieecceceee e C2-10
7.0  Sample Management...........ccccooorreniieninninie e C2-13
8.0  Calibration Procedures...........ccoovvimiiiinenencniesinnnnnns C2-17
9.0  Analytical and Operational Procedures ..............c........ C2-21
10.0 Data reduction, Validation, Reporting...........ccccccevnne. C2-24
11.0 Quality Control Samples........ccccoovviviiiienienierceee C2-28
12.0  Audits and Demonstration of Capability ..................... C2-38
13.0  Preventative MaintenanCe.........cccceveveevenieseenicsee e C2-41
14.0  Procedures Used to Calculate & Assess Data Quality.C2-43
15.0  CoOrrective ACLIONS ........ccovverieriieiiiie e C2-48
16.0 Quality System ReVIEW........c.cccvevveiieiieiecie e C2-51

Appendix D
Sample Laboratory Bench Sheets

Analytical Balance Calibration LOg.........cccceevverviiniieniiie e D-1
AutoclaveOperationLog.dOC.........cccvveeienieneeniee e D-2
BOD Bench Sheet ... D-3
Chemical PUrchase LOg .......ccccovveiiiiniieieseeseeie e D-4
COD Bench SNEet.......ccoiviiiiiiiiiiiseeee s D-6
Conductivity Meter Calibration LOg.........ccoovevverieniiiiniieiennns D-7
DI Water QC LOG......coiiiiiiiiiieiiiie i D-8
Fecal Coliform Bench Sheet ... D-9
Glass Fiber Filter Wash Bench Sheet ...........cccooeviiiiiiiinninn D-10
Inhibitory Residue Bench Sheet...........ccccoooeviiiiiiiiiicie, D-11
MaINTENANCE LOQ ...vvevveveeiecie et D-13
Membrane Filter QC LOgG........cocveiiiieiinienie e D-14
M-TC Broth LOQ ....voiveiiececieceee e D-15
pH Meter Calibration LOg........cccovvveiinieiienieie e D-16
Phosphate Dilution Water Log Bench Sheet ..........c..ccccvevnnee. D-17
Spectrophotometry Bench Sheet...........ccooeviiiiiiiin i D-18
TeMPErature LOQ......uoivieiieieiiiee e D-19
Titration Bench Sheet ........cccoiiiiiie e, D-20
TSS BENCh SNEEL........oiiiiiiiiiiceee e, D-21

XViil


http://www.nmenv.state.nm.us/swqb/UOCP/WWLabStudyGuide/c.pdf
http://www.nmenv.state.nm.us/swqb/UOCP/WWLabStudyGuide/d.pdf

	NEW MEXICO WASTEWATER LABORATORY CERTIFICATION STUDY GUIDE - Cover Page
	TITLE PAGE
	INTRODUCTION
	UTILITY OPERATORS CERTIFICATION PROGRAM
	IMPORTANT FACTS ABOUT OPERATOR CERTIFICATION
	BASIC CERTIFICATION REQUIREMENTS
	SUBSTITUTIONS


	Table of Contents
	Chapter 1 Introduction
	Effects of Discharging Wastes
	Sources of Wastewater
	Wastewater Characteristics
	Solids
	Nutrients
	Temperature
	pH
	Microorganisms
	Pathogenic Organisms
	Toxins

	Wastewater Treatment Overview
	Pretreatment
	Primary Treatment
	Secondary Treatment
	DISINFECTION
	SOLIDS HANDLING

	Lab Technician Responsibilities
	Levels and Classification


	Chapter 2 Reagent Water
	Granular Activated Carbon
	Microfiltration
	Ultrafiltration
	Reverse Osmosis
	Deionization
	Distillation
	UV Sterilization
	Reagent Grade Water

	Chapter 3 Safety
	Weather Hazards
	Hazardous Chemicals
	Written Hazard Communication Program
	Labels
	Material Safety Data Sheets
	Chemical Storage
	Training
	Personal Protective Equipment

	Biological Hazards
	Electrical Hazards
	Confined Space Entry
	Permit Systems
	Testing and Monitoring
	Label and Post
	Rescue Procedures
	Training

	Lifting/Back Injury
	General Lab Safety
	Safety Equipment
	Fire extinguisher
	Fume Hood
	Safety Showers
	Eyewash Station
	Fire Blanket
	Pipet Bulbs

	First Aid
	First Aid Kit


	Chapter 4 Laboratory Equipment
	Laboratory Space Requirements
	Temperature Controlled Equipment
	Thermometers
	Drying Oven
	Sterilizing Oven
	Refrigerator
	Dry Air Incubator
	Waterbath
	BOD Incubator
	Muffle Furnace
	Hot Plates

	Burners
	Digestion Apparatus
	Balances
	Top Loading Balance
	Analytical Balances
	Balance Rules
	Sources of Error
	In-house Balance Calibration

	Autoclave
	Magnetic Stirrers
	Desiccator
	Laboratory Grade Water
	Ultraviolet Sterilizer
	Electronic Instrumentation
	Light Microscope
	Visible Light Spectrophotometer
	Atomic Absorption Spectrophotometer
	Inductive Coupled Plasma (ICP)

	Maintenance/Service Contracts

	Chapter 5 Gravimetric Analysis
	Weighing Solids
	Transferring Solids
	Weighing Liquids
	Transferring Liquids
	Reagent Preparation
	Standard Preparation
	Molarity
	Normality
	Mg/L


	Chapter 6 Volumetric Analysis
	General Glassware
	Measurement Glassware
	"To Deliver" (TD) Glassware
	Graduated Cylinders
	Burets
	Filling a Buret
	Care of Buret
	Use of a Buret

	Pipets
	Measuring Pipets
	Using Mohr and Serological Pipets

	Volumetric Pipets
	Using Volumetric Pipets
	Cleaning Pipets



	"To Contain" (TC) Glassware
	Volumetric flasks
	Using a Volumetric Flask


	Glassware Cleaning


	Chapter 7 Sampling
	Prepare a Sampling Plan
	Why is the sample being collected?
	What specific tests need to be run on thesample?
	Where are the samples going to be collected?

	Grab Sample
	Composite Sample
	Unweighted composite
	Flow weighted composite

	When does the sample need to be collectedand analyzed?
	Sample Collection
	Safety First!!!
	Prepare the sample bottles
	Site Selection
	Sample Identification
	Preservation, Storage, and Holding times

	Chain of Custody
	Collection
	Transport
	Laboratory
	Disposal


	Chapter 8 Electronic Measurement
	pH
	pH Measurement
	Electrode Preparation
	Electrode Storage
	Daily pH meter Calibration
	pH Meter Calibration Procedure
	Automatic Temperature Compensation
	Troubleshooting pH Meter
	pH Sample Handling
	Sample pH Measurement
	Data Management and Records Management
	pH Quality Control

	Conductivity
	Conductivity Units
	Ions
	Non-ions
	Meter Calibration
	Calibration Procedure
	Conductivity Sample Handling
	Conductivity Measurement
	Low Conductivity Samples
	Electrode Storage/Replatinization
	Quality Control
	Sample QC
	Equipment QC

	Dissolved Oxygen
	Selecting a DO meter
	Calibrating the DO meter
	Membrane replacement
	Sample Measurement
	Specific Ion Electrodes


	Chapter 9 Titration
	Titration Theory
	Equivalents
	Standardization
	Calculations
	Quality Control
	Additional tips

	Sample Determination

	Chapter 10 Microscope
	Parts of a Microscope
	Lens Cleaning
	Better Viewing Hints
	Preparing and Viewing a Wet Mount
	Oil-Immersion Objective
	Safety
	Application
	Floc Structure
	Microorganism classification
	Common Microorganisms
	Bacteria
	Protozoans
	Amoeba
	Flagellates
	Ciliates
	Metazoans
	Rotifers
	Nematodes
	Bristleworms


	Chapter 11 Spectrophotometry
	Visible Spectrum
	Beer-Lambert Law
	Spectrophotometer Components
	White Light Source
	Diffraction Grating
	Monochrometer
	Exit slit
	Sample Cell Holder
	Light Detector

	Stock Preparation
	Intermediate Standard Preparation
	Working Standard Preparation

	Reagent Blank
	Standard Curve Preparation
	Sample Measurement
	Computer Generated Calibration Curves
	Troubleshooting the Spectrophotometer
	Spectrophotometry Quality Control

	Chapter 12 Biological Oxygen Demand
	Application
	Oxygen Demand
	Problems created by lack of oxygen
	BOD Test Theory
	BOD5 vs CBOD

	BOD Procedure
	Dilution Water Preparation
	Dilution Water Blank Preparation
	Seed Control
	How many bacteria are needed?

	Seed Collection
	Seed Correction Bottle Preparation
	Seed Correction Calculation
	Glucose - Glutamic Acid Standard
	Glucose-Glutamic acid preparation
	Glucose-Glutamic Acid Standard Procedure
	Glucose-Glutamic Acid Calculations


	BOD Sample Collection
	Sample Pretreatment
	pH Adjustment
	Sample Temperature Adjustment
	Sample Dechlorination
	Sample Supersaturation

	Effluent BOD Sample
	Procedure

	DO Depletion Rule
	DO Meter Calibration
	BOD Calculations
	Seed Correction Calculations
	GG Standard Calculations
	Seeded Sample Calculations
	BOD Troubleshooting
	Troubleshooting BOD Dilution Water
	Seed Correction Troubleshooting
	Glucose-Glutamic Acid Troubleshooting

	BOD Quality Control
	Sample QC
	Equipment QC
	BOD Test


	Chapter 13 Chemical Oxygen Demand
	COD Theory
	Sample Collection
	Sample Handling
	COD Procedure
	KHP Standard Preparation
	Select the Method
	Blank Preparation
	KHP Standard Preparation
	High Level Sample
	Sample Digestion
	Sample Measurement



	Troubleshooting
	Quality Control
	Sample
	Equipment
	COD Test


	Chapter 14 Solids
	Total Solids Procedure
	Total Solids Calculations
	Total Suspended Solids (TSS)
	TSS Theory
	Filter Preparation
	Sample Collection
	TSS Procedure
	Alternate Mixing Procedure
	TSS Calculations
	TSS Troubleshooting
	Blanks are inconsistent
	Not Enough Sample
	Too Much Sample
	Duplicates are inconsistent
	ODD Stuff


	Quality Control
	Sample QC
	Equipment QC
	TSS Test QC

	Volatile Suspended Solids (VSS)
	VSS Procedure
	VSS Calculations
	Fixed Solids or Ash

	Total Dissolved Solids (TDS)
	Total Dissolved Solids Procedure
	Total dissolved solids calculations
	Problems

	Settleable Solids
	Settleable Solids Procedure
	Settleometer


	Chapter 15 Fecal Coliform
	Test Theory
	Sample Collection
	Collection Procedure
	Preservation
	Dilutions

	Test Preparation
	Test Procedure
	Colony Counting
	Reporting
	Fecal Coliform Calculations
	Quality Control
	Sample QC
	Equipment QC
	Fecal Coliform Test QC

	MPN (Most Probable Number)
	E. Coli

	Chapter 16 Advanced Instrumentation
	Units
	Metals
	Sample Collection and Preservation
	Preliminary Treatment
	Filtration
	Digestion
	Microwave Digestion
	Extraction

	Atomic Absorption Spectrophotometry
	Nebulizers
	Flames
	Light absorption
	Hollow Cathode Lamps
	Monochromator
	Flame Emission Photometry
	Interferences


	Chapter 17 Quality Assurance
	Laboratory QA Plan
	Organizational Chart
	Training Procedures
	Field Sampling Procedures
	Sample Handling Procedures
	Laboratory Sample Handling Procedures
	Standard Operating Procedures
	Quality Control Procedures
	Field Control Blanks
	Field Duplicates
	Split Samples
	Negative Controls
	Positive Controls
	Matrix Spikes
	Calibration Standards
	Performance Evaluation Samples
	Lab Duplicates

	Data Reduction, Validation, Reporting and Verification Procedures
	Preventative Maintenance Procedures
	Corrective action contingencies
	Recordkeeping Procedures

	Chapter 18 Quality Control
	Error Analysis
	Systematic Errors
	Random Errors
	Method Errors
	Instrument Errors
	Personal Errors

	Statistical Evaluation
	Calculating the Mean
	Calculating Precision
	Accuracy (Percent Recovery)
	Calculating Percent Recovery (Standard Addition)


	APPENDICES
	Appendix A - Chain of Custody Forms
	SAMPLE CHAIN OF CUSTODY RECORD FORM
	INTERACTIVE SLD CHAIN OF CUSTODY FORM

	Appendix B - Sample Standard Operating Procedures
	Standard Operating Procedure for the Determination of pH
	Table of Contents
	Section 1: Control Information
	Section 2: Personnel Qualifications
	Section 3: Summary of Method Used
	Section 4: Materials and Equipment
	Section 5: Personal Protection Equipment
	Section 6: Daily pH meter Calibration
	Section 7 Electrode Maintenance
	Section 8 Troubleshooting
	Section 9 Sample Handling
	Section 10 Sample pH Measurement
	Section 11 Data Management and Records Management
	Section 12 Quality Control
	Section 13 pH Calibration Log Sheet (Appendix 1)
	pH Meter Calibration



	Appendix C - Sample QA Plan Outline Sample QA Plan-Vermont DEC Laboratory QA Plan
	Part 1:  QA Plan Outline
	1. PERSONNEL
	2. LABORATORY FACILITIES
	3. DATA QUALITY OBJECTIVES
	4. LABORATORY EQUIPMENT AND SUPPLIES
	5. GENERAL LABORATORY PRACTICES
	6. ANALYTICAL METHODOLOGY
	7. SAMPLE COLLECTION, HANDLING, AND PRESERVATION
	8. RECORDS AND DATA REPORTING
	9. ACTION RESPONSE TO LABORATORY RESULTS
	10. QC Checks and Their Frequency

	PART 2: SAMPLE QUALITY ASSURANCE PLAN
	1.0 TABLE OF CONTENTS
	2.0 INTRODUCTION
	2.1 Objectives and Commitments of Management
	2.2 Employee Code of Ethics, Training, and Reporting of Unethical Behavior
	2.2.1 Employee Code of Ethics and Laboratory Fraud
	2.2.2 Ethics Training
	2.2.3 Reporting of Unethical Behavior


	3.0 LABORATORY REVIEW OF REQUESTS FOR TESTING
	3.1 Lab Contracting Policy
	3.2 Subcontracting of Analytical Work

	4.0 LABORATORY ORGANIZATION AND RESPONSIBILITY
	4.1 Laboratory Users
	4.1.1 Program Directors, Project Leaders

	4.2 Laboratory Positions and Job Duties
	4.2.1 Laboratory Supervisor
	4.2.2 Laboratory Technician


	5.0 QUALITY ASSURANCE OBJECTIVES
	6.0 SAMPLE HANDLING
	6.1 Sample Collection
	6.2 Sample Receiving
	6.3 Sample Preservation
	6.3.1 Temperature Preservation
	6.3.2 Chemical Preservation

	6.4 Sample Acceptance and Rejection Policy
	6.4.1 Sample Acceptance
	6.4.1.1 Required Information
	6.4.1.2 Sample Labeling
	6.4.1.3 Sample Containers
	6.4.1.4 Sample Holding Times
	6.4.1.5 Sample Volume

	6.4.2 Sample Rejection

	6.5 Sample Containers, Preservation and Holding Times

	7.0 SAMPLE MANAGEMENT
	7.1 Chain of Custody Procedures
	7.1.1 Introduction
	7.1.2 Sample Custody
	7.1.3 Submittal of Samples
	7.1.4 Sample Custody Procedures
	7.1.5 The Chain of Custody Record
	7.1.6 Responsibility of the Analyst
	7.1.7 Long Term Storage of Chain of Custody Samples and Records
	7.1.8 Sample Containers, Preservation and Hold Times
	7.1.9 Chain of Custody Record Form


	8.0 CALIBRATION PROCEDURES
	8.1 Organics
	8.1.1 GC (Volatiles, Pesticides, PCBs, TPH)
	8.1.2 GC/MS (Volatiles)
	8.1.3 HPLC (carbonyl compounds)

	8.2 Metals
	8.2.1 Mercury Cold Vapor Analyzers
	8.2.2 ICP-MS

	8.3 Inorganic Chemistry
	8.4 Support Equipment
	8.4.1 Thermometers
	8.4.2 Refrigeration Units
	8.4.3 Incubators/Water Baths/Ovens
	8.4.4 Balances
	8.4.5 Automated Pipettes and Dispensing Devices
	8.4.6 pH Meters
	8.4.7 Computer Software


	9.0 ANALYTICAL AND OPERATIONAL PROCEDURES
	9.1 Analytical Methods
	9.1.1 Method Review
	9.1.2 Method Revision

	9.2 Laboratory Water
	9.3 Reagent Preparation, Documentation and Storage
	9.4 Miscellaneous Procedures
	9.5 Traceability of Measurements
	9.6 Data Recording and Editing

	10.0 DATA REDUCTION, VALIDATION, APPROVAL, REPORTING, TRACKING AND STORAGE
	10.1 Data Reduction
	10.1.1 Manual Integration

	10.2 Data Validation and Approval
	10.2.1 Organics
	10.2.2 Inorganics/Metals
	10.2.3 Microbiology

	10.3 Data Reporting
	10.3.1 Policy
	10.3.2 Final Report Format

	10.4 Data Tracking and Record Storage
	10.4.1 General Information
	10.4.2 Sample Handling and Receiving
	10.4.3 Technical Records
	10.4.3.1 Paper Records
	10.4.3.2 Electronic Records



	11.0 QUALITY CONTROL SAMPLES AND ROUTINES USED TO ASSESS ACCURACY AND PRECISION
	11.1 Field Quality Control Samples
	11.1.1 Blanks
	11.1.1.1 Equipment Blanks
	11.1.1.2 Field Blanks
	11.1.1.3 Filter Blanks
	11.1.1.4 Trip Blanks

	11.1.2 Precision and Accuracy Checks
	11.1.2.1 Field Duplicates
	11.1.2.2 Matrix Spikes
	11.1.2.3 Split Samples
	11.1.2.4 Blind Samples


	11.2 Analytical Quality Control Samples, Solutions and Routines
	11.2.1 Negative Control (Blank) – Method Performance
	11.2.1.1 Initial Calibration Blanks – ICB
	11.2.1.2 Continuing Calibration Blank – CCB
	11.2.1.3 Method Blank

	11.2.2 Positive Controls – Method Performance
	11.2.2.1 Laboratory Control Samples – LCS
	11.2.2.2 Quality Control Sample – QCS (Certified Reference Material CRM: Standard Reference Material SRM)

	11.2.3 Standards – Method Calibration
	11.2.3.1 Primary Calibration Standards
	11.2.3.2 Initial Calibration Verification Standard – ICV
	11.2.3.3 Continuing Calibration Verification Standard – CCV
	11.2.3.4 Internal Standards

	11.2.4 Precision and Accuracy Checks – Sample Specific Controls
	11.2.4.1 Analytical Sample Duplicate
	11.2.4.2 Instrument Duplicates
	11.2.4.3 Matrix Spikes – MS
	11.2.4.4 Matrix Spike Duplicate – MSD
	11.2.4.5 Surrogates

	11.2.5 Limits
	11.2.5.1 Method Detection Limits (MDL)
	11.2.5.2 Practical Quantitation Limit (PQL)
	11.2.5.3 Instrument Detection Limit (IDL) (ICP-MS only)
	11.2.5.4 Preparation Batch
	11.2.5.5 Analytical Batch

	11.2.6 Instrument Checks
	11.2.6.1 Tuning Solutions
	11.2.6.2 Interference Check Solutions (ICS)



	12.0 AUDITS AND DEMONSTRATIONS OF CAPABILITY
	12.1 System Audits
	12.2 Performance Audits
	12. 2.1 Water Pollution Study (WP Series)

	12.3 Demonstration of Capability
	12.3.1 Initial Demonstration of Capability (DOC)
	12.3.1.1 New Method or Technology DOC
	12.3.1.2 Precision and Accuracy Assessment
	12.3.1.3 New Analyst Demonstration of Capability (DOC)
	12.3.1.4 Analyst files are to contain training documentation.

	12.3.2 Continued Demonstration of Proficiency


	13.0 PREVENTATIVE MAINTENANCE
	Table 13.1 Laboratory Instrument Maintenance Schedules

	14.0 PROCEDURES USED TO CALCULATE AND ASSESS DATA QUALITY
	14.1 Precision
	14.2 Accuracy
	14.3 Completeness
	14.4 Detection Limits
	14.4.1 Method Detection Limits
	14.4.2 Practical Quantitation Limit
	14.4.3 Instrument Detection Limits
	14.4.4 Limit of Quantitiation

	14.5 Tracking of Quality Control Data
	14.6 Quality Control Acceptance Criteria
	14.7 Reporting of Quality Control Data

	15.0 Corrective and Preventative Actions and Customer Complaints
	15.1 Corrective Actions
	15.2 Non-conforming Work
	15.3 Preventative Actions
	15.4 Customer Complaints
	Figure 15.1 - Quality Assurance Irregularity Report

	15.5 Preventive Action Plan

	16.0 QUALITY SYSTEM REVIEW
	16.1 Quality Assurance Reports to Management
	16.2 Laboratory Director’s Review of Quality System



	Appendix D - Sample Laboratory Bench Sheets
	TABLE OF CONTENTS
	ANALYTICAL BALANCE CALIBRATION
	Autoclave Operation Log
	Sample Biochemical Oxygen Demand Worksheet
	CHEMICAL PURCHASE LOG
	CHEMICAL OXYGEN DEMAND BENCH SHEET
	CONDUCTIVITY METER CALIBRATION LOG
	REAGENT WATER QC LOG
	SAMPLE FECAL COLIFORM BENCH SHEET
	GLASS FIBER FILTER WASH BENCH SHEET
	INHIBITORY RESIDUE TEST
	MAINTENANCE LOG
	MEMBRANE FILTER QC
	M-FC BROTH QC LOG
	pH METER CALIBRATION LOG
	Phosphate Dilution Water Log
	SAMPLE SPECTROPHOTOMETERY BENCH SHEET
	TEMPERATURE LOG
	SAMPLE TITRATION WORKSHEET
	Sample Total Suspended Solids Bench sheet





