
-From Field to Laboratory- 
The Basics of Sampling and Analysis Techniques for 

Wastewater Operators 

William Romanelli, MS 

-Field Science Technician- 

Kristen Thomas, MPA 

-Laboratory Production Coordinator- 

& 

Water Pollution Control Laboratory, Bureau of Environmental Services 
City of Portland, OR 



   Field Operations Section, 
Environmental Investigations Division 

 

  -Monitoring & Sampling- 

 Surface Water 

 Groundwater 

 Stormwater 

 Industrial Wastewater 

 Collection system flow    
 monitoring 

 Watershed Health 
 Assessments 
 

 

 Soil, Sediment, Ditchings 

 Green Infrastructure Performance (Green 

Streets & Ecoroofs) 

 Temperature 

 Fish Tissue 

 Methane 

9 Full-Time Staff, Plus Supervisor 



WPCL Laboratory, 
Environmental Investigations Division 

 

  -Sample Analysis- 

 Lab Manager 

 14 Lab Staff 

 6 Analysts 

 5 Specialists 

 3 Coordinators 

 

 

 

 7 days/week, 365 days/year 

 Wastewater is our specialty! 

 Inorganics 

 Organics 

 Micro 

 

 



Overview 

 Your NPDES Permit & the Ensuing Process 

 Sampling & Analysis Plan 

 Documentation & Accountability 

 Selective Sampling & Ethics 

 Quality Assurance/Quality Control 

 Documentation & Record-Keeping 

 Representative Collection of Analytes 

 



Your NPDES Permit 

 Schedule A – discharge limits 

 Schedule B – monitoring/reporting 
requirements 

 Sampling location 

 Frequency of Sampling (seasonal?) 

 Type of sample (grab, comp, measurement) 

 Reporting Requirements/Protocols 

 DLs/QLs 

 Pretreatment, biosolids, WET 

 Tier 1 Monitoring (mets, orgs) 

 Analysis – Methods, QA/QC 

 40 CFR 136 

 
 



The Process of Implementation 

What, Where, Frequency, 

QA/QC 

SOPs, COCs, Logs 
(Calibration, Equipment) 

Protocols, 

Repeatability/Consistency, 
Training 

Successful Auditing & 

Accountability 

Record-Keeping & Retention 

Permit 

Sampling & Analysis Plan (SAP) 

Documentation 

Sampling 



Documentation 

 Storage & Access 
 Permit 

 Sampling & Analysis Plan (SAP) 

 Source Materials 

 Communications 

 Standard Operating Procedures (SOPs) 

 Chains of Custody (COCs) 

 Logs 

 Equipment Calibration (Daily Check-Out/Check-In) 

 Equipment Repair/Replacement 
 

 



Documentation 

 Standard Operating Procedure (SOP) 
 

 Purpose 

 Scope & Applicability 

 Equipment & Materials  

 Procedure: Step-By-Step 

 Potential Problems 

 QA/QC 

 Site Safety & Access 

 Resources/References 

 

 

 



Documentation 

 COC 

 Possession 

 Sampling Personnel ID 

 Organization ID 

 Analytes Requested 

 Project ID & Details 

 Time & Date of Collection 

 Sampling Location 

 Specific Instructions to Lab 

 

 







Documentation 

 Logs 

 Calibration 

 Equipment  

     

 



Documentation & Accountability 

 

 

 
“If you didn’t write it down,  

 

you didn’t do it.” 



Selective     

 Sampling 



Selective      

 Sampling 



Quality Assurance/Quality Control  

(QA/QC) 

QA: A system of prevention of mistakes and 

defects. 

 

QC: A system of detection of mistakes and 

defects. 



Glove Choices 

 Nitrile: A good general purpose 

glove. 

 
 

 Latex: Contains metals (Zn, Ni, Cu) 

contamination on the surface. 

 
 

 Vinyl: Not for organics sampling. 



Contamination from Gloves 

 

 Drips: from your gloves                  
(or anything else) 

 Latex Gloves: Carry metals on their 

surfaces (Zn, Ni, Cu). 

 Vinyl Gloves: Not for organics 

sampling.  (“Like” does not like “Like”) 

 

 Powdered Gloves: Simply a bad 

idea. 

 



pH (more than a number) 

 Quality of instrument 

 Automatic Temperature 

Compensation (ATC) 

 Proper calibration 

 Quality of buffers 

 Life Expectancy of Probes 

 Drift & !Shock! 

 Extreme Weather 



Get a Quality Instrument 

Bulb 

Thermistor 

(allows for ATC) 



Quirks:  Probe Connections at the 

Meter 

pH Connection 

Thermistor  

Connection 



Automatic Temperature Compensation (ATC) 



2 Meters 



One Meter or Two ?      (pH values of buffers at 19 C) 

4.00 

7.02 

10.06 

2 Meters 

1 Meter 

pH 

4 

7 

10 

Meter Display Reading 



2 Meters 

DI 

Sample 

Cup 

Flasks 

with 

Storage 

Solution 

200 mL 

1 gram KCl 



Calibration Documentation 



Calibration Documentation 



Check-In/Check-Out Tolerances 



More pH Caveats 

 

Meters: 

 Shelf-Life of Probes  (6-18 Months) 

 Temperature Extremes in Field 

 Gel-Filled vs Oil-filled Probes (temperature      

 equilibration) 

 Extreme pHs can cause drift in calibration upon check-

in. 



More pH Caveats 

 
Buffers: 

 Freshness Counts, on a Daily Basis 

 Exposure to Air 

 Expiration Dates 

 Beware of Buffer 10? 

 Best Stored at Room Temperature 

 



More pH Caveats 

 
Sample Integrity: 

 Clean container 

 Instantaneous read is best. 

 “Hold” of 15 minutes, Maximum! 

 Not Glove-Sensitive 



Cyanide 

 Grab or Composite 

 Pre-Preserved sample container (NaOH) 

 Keep containers separated 

 Hold is 14 Days, beginning at end of 

composite. 

 Chill sample 



Residual Chlorine 

 Grab Sample or Continuous Measurement 

 Hold of 15 minutes – ASAP! 

 No Preservation  

 Keep it Cold 

 Keep it Dark 



E. coli 

 Grab 

 Sterile 250mL bottle, Sealed 

 Leave Headspace 

 Cap & Chill Immediately 

 Hold 8 hours 

 Contamination from air, splashes, 

sprays… 

Headspace 

Autoclave 

Seal Intact 



Oil and Grease (OG) 

 Grab 

 Glass only 

 Collect directly in sample bottle, no 

transfer 

 Hold is 28 Days 

 Chill 

 Lab-preserved with HCl 

 



Biological Oxygen Demand (BOD) 

 Grab or Composite 

 Chilled composite sampler 

 Hold is 48 Hours, begins at end of 

composite  

 Chill at all times 



Total Suspended Solids (TSS) 

 Grab or Composite 

 Chilled Composite Sampler 

 Hold is 7 Days 

 Chill at all times 

 



Metals 

 Grab or Composite 

 Pint for analysis 

 No powdered or latex gloves! 

 Hold is180 Days, but Hg  is 28. 

 Chilling not required 

 Preserved in lab with Nitric 

HNO3 



Volatile Organic Carbon (VOC) 

 Grab 

 40 mL Vials: Preserved (HCl) and/or 

Non-Preserved 

 Hold is variable 

 Zero “Headspace” 

 Blank: Ultra-Pure De-Ionized Water (DI) 

 Never write on/near septum 

 Chill 

Meniscus 



Temperature 

 Immediate read 

 Check In/Out Log 

 Reference Thermometer in water bath 

circulated 24/7 

 NIST = National Institute of Standards 

and Technology 

 Periodic official calibration check on 

Reference 



Questions… 

Bureau of Environmental Services, 

City of Portland 

Abbey Mills Pump Station, England 


