
  



 

Standard Operating Procedures for  
Surface Water Quality Sampling 
 
 
Prepared by the Surface Water Section, ADEQ, 1110 West Washington Street, Phoenix, AZ 
85007 
 
 
Edited by Jason D. Jones 
 
 
 
 
 
 
 
 

The Arizona Department of Environmental Quality 
shall preserve, protect and enhance the environment 

and public health, and shall be a leader in the develop- 
ment of public policy to maintain and improve  

the quality of Arizonaôs air, land and water resources 

 
 
 
 

 
 
 

Printed on recycled paper 
Publication Number TB TB06-02



STANDARD OPERATING PROCEDURES FOR SURFACE WATER QUALITY SAMPLING 
 

REVISED MARCH 2018  iii  

PREFACE 
"Standard Operating Procedures for Water Quality Sampling" is a presentation of surface water 
sampling procedures and related activities by the Arizona Department of Environmental Quality's 
Surface Water Section (SWS).  ADEQ has two main groups that conduct surface water monitoring.  
The Monitoring Unit conducts ambient monitoring of Arizona's lakes and streams while the 
Watershed Protection Unit collects data to identify impairment sources in support development of 
Total Maximum Daily Loads. 
 
This document is meant to be a reference document for monitoring surface water in Arizona.  Its 
main purpose is to maintain consistency among staff over time.  It will also serve as a training manual 
and an information source for agencies, contractors, organizations, and educators for sampling 
surface waters. 

DOCUMENT ORGANIZATION  
The SWS Standard Operating Procedures (hereafter referred to as SOPs) is organized in a sequential 
manner and is meant to outline all the activities before, during and after a sampling trip.  It is divided 
into the following chapters: 
Chapter 1) Pre-Trip Administrative Activities   
Chapter 2) General Field Procedures   
Chapter 3) Chemistry Procedures   
Chapter 4) Bacteria Collection 
Chapter 5) Measuring Flow 
Chapter 6) Automated Sampling Equipment 
Chapter 7) Stream Ecosystem Monitoring 
Chapter 8) Intermittent Streams 
Chapter 9) Post-Trip Procedures 
Chapter 10) Data Management 
 
The appendixes cover reference information that is important for water quality sampling. 
 
The SOP's have been designed to allow staff to jump the particular chapter that is needed for a 
particular project.  The following icons are used throughout the text to draw the reader's attention 
to important procedures.   

 
This symbol is meant to draw the reader's attention to a particular point. 
 
 
This symbol is meant to alert the reader that this is a critical point that cannot be missed. 
 

This manual, or portions of it, will be updated whenever available technologies, procedures, or 
quality assurance protocols change.  Any reference to specific brand names or model numbers is 
intended for the sake of clarification purposes and in no way represents an endorsement of such 
product. 



STANDARD OPERATING PROCEDURES FOR SURFACE WATER QUALITY SAMPLING 
 

REVISED MARCH 2018  iv 

TABLE OF CONTENTS 

PREFACE ................................................................................................................................................................. III  

DOCUMENT ORGANIZATION .................................................................................................................................... III  

TABLE OF CONTENTS  ......................................................................................................................................... IV  

CHAPTER 1 PRE-TRI P ACTIVITIES  ............................................................................................................. 12 

1.1 IMPORTANT DOCUMENTS AND FORMS ........................................................................................................... 12 
1.2 FIELD TRIP EQUIPMENT LISTS ........................................................................................................................ 12 
1.3 ORDERING SUPPLIES ...................................................................................................................................... 12 
1.4 EQUIPMENT PRE-CALIBRATION  ..................................................................................................................... 12 

1.4.1 General Calibration Information ......................................................................................................... 13 
1.4.2 Hydrolab Calibration Protocols .......................................................................................................... 15 

1.4.2.1 Specific Electrical Conductance Calibration ................................................................................................... 15 
1.4.2.2 pH Calibration ................................................................................................................................................. 16 
1.4.2.3 Dissolved Oxygen Calibration ........................................................................................................................ 16 

1.4.3 YSI Calibration Procedures ................................................................................................................. 17 
1.4.3.1 Dissolved Oxygen ........................................................................................................................................... 18 
1.4.3.2 Conductivity .................................................................................................................................................... 18 
1.4.3.3 pH.................................................................................................................................................................... 19 

1.4.4 Multi-Parameter Troll 9000 ................................................................................................................ 20 
1.4.4.1 General Calibration Procedures ....................................................................................................................... 20 
1.4.4.2 Conductivity .................................................................................................................................................... 20 
1.4.4.3 pH.................................................................................................................................................................... 22 
1.4.4.4 Dissolved Oxygen ........................................................................................................................................... 24 
1.4.4.5 Storage ............................................................................................................................................................ 26 

1.4.5 Insitu Calibration ...................................................................................................................................... 26 
1.4.5.1 Preparation for Use: ........................................................................................................................................ 26 
1.4.5.2 Calibration ....................................................................................................................................................... 26 

1.4.5.2.1 Dissolved Oxygen ................................................................................................................................. 27 
1.4.5.2.2 Conductivity Sensor ............................................................................................................................. 28 
1.4.5.2.3 pH Sensor ............................................................................................................................................. 29 

1.4.5.3 How To Store: ................................................................................................................................................. 29 
1.4.5.4 In-Situ iPod Maintence & Solutions: .............................................................................................................. 29 

1.4.5.4.1 Manual Battery Test ............................................................................................................................. 30 
1.4.5.4.2 Incase of iPod Health Problems .................................................................................................................. 31 

1.5 CLEANING EQUIPMENT .................................................................................................................................. 32 
1.5.1 Churn Splitter, DH 81 and Sample Bottle Cleaning ............................................................................ 32 

1.6 FILTRATION AND TUBING ............................................................................................................................... 32 
1.7 SITE RECONNAISSANCE .................................................................................................................................. 32 
1.8 SAMPLING PREPARATION FOR STREAM ECOSYSTEM MONITORING ................................................................ 33 

CHAPTER 2 GENERAL FIELD PROCED URES ........................................................................................... 34 

2.1 FIELD DATA SHEETS ...................................................................................................................................... 34 
2.1.1 Filling Out Data Sheets ....................................................................................................................... 37 

2.1.1.1 Instructions for filling out Reach Observations on the Ambient Stream Form................................................ 37 
2.1.2 Photo Monitoring ................................................................................................................................. 39 

2.1.2.1 Labeling Photos ............................................................................................................................................... 40 
2.1.2.2 Digital Photos .................................................................................................................................................. 40 

2.2 EQUIPMENT AND PERSONNEL DECONTAMINATION PROCEDURES .................................................................. 40 
2.2.1 Field Equipment Decontamination ...................................................................................................... 40 

2.3 SAFETY PROCEDURES .................................................................................................................................... 41 
2.3.1 Field Trip Routing and Telephone Check-in Procedure ...................................................................... 41 
2.3.2 Safety Guidelines ................................................................................................................................. 42 

2.3.2.1 General Site Safety .......................................................................................................................................... 42 
2.3.2.2 Stream Site Safety ........................................................................................................................................... 43 



STANDARD OPERATING PROCEDURES FOR SURFACE WATER QUALITY SAMPLING 
 

REVISED MARCH 2018  v 

2.3.2.3 Lake Site Safety .............................................................................................................................................. 44 
2.3.2.4 Fish Backpack Electroshocking Safety ........................................................................................................... 44 

2.3.3 Safety Training ..................................................................................................................................... 44 
2.3.4 Stormwater Nighttime Sampling Field Safety Guidelines .................................................................... 45 
2.3.5 Boat Safety ........................................................................................................................................... 45 

2.3.5.1 Pre-trip checklist ............................................................................................................................................. 45 
2.3.5.2 Launching the boat .......................................................................................................................................... 46 
2.3.5.3 Returning from a trip ....................................................................................................................................... 46 

2.3.5.3.1 Putting the boat back on the trailer ....................................................................................................... 46 
2.3.5.3.2 Returning equipment and decontamination .......................................................................................... 47 

2.3.6 Border Safety ....................................................................................................................................... 47 
2.3.6.1 Physical abilities: ............................................................................................................................................ 47 
2.3.6.2 Training: .......................................................................................................................................................... 48 
2.3.6.3 Pre-trip Activities ............................................................................................................................................ 48 
2.3.6.4 Develop Routing Form .................................................................................................................................... 49 
2.3.6.5 Field Activities ................................................................................................................................................ 49 
2.3.6.6 In-field safety protocols- ................................................................................................................................. 49 
2.3.6.7 Post-trip Activities .......................................................................................................................................... 49 
2.3.6.8 Additional safety precautions that may be taken: ............................................................................................ 49 

CHAPTER 3 CHEMISTRY PROCEDURES .................................................................................................... 51 

3.1 FIELD MEASUREMENTS .................................................................................................................................. 51 
3.1.1 Dissolved Oxygen, Conductivity, pH, Temperature, and Depth .......................................................... 51 

3.1.1.1 Dissolved Oxygen ........................................................................................................................................... 51 
3.1.1.1.1 Dissolved Oxygen ï Membrane (YSI/Hydrolab) ........................................................................................ 51 
3.1.1.1.2 Dissolved Oxygen ï Optical (Insitu) ........................................................................................................... 52 

3.1.1.2 Depth (Lakes) .................................................................................................................................................. 53 
3.1.1.3 Specific Electrical Conductivity, pH, and Temperature .................................................................................. 53 
3.1.1.4 Insitu Field Instructions ................................................................................................................................... 53 

3.1.1.4.1 View an Individual Reading ................................................................................................................. 53 
3.1.1.4.2 Create a New Site (Optional) ................................................................................................................ 53 
3.1.1.4.3 View and Email Data from the Selected Site (Optional) ...................................................................... 53 

3.1.2 Multiprobe Placement.......................................................................................................................... 54 
3.1.2.1 Stream Multiprobe Placement ......................................................................................................................... 54 
3.1.2.2 Lake Multiprobe Placement / Determining Lake Stratification ....................................................................... 54 

3.1.3 Turbidity .............................................................................................................................................. 54 
3.1.3.1 Performing a Dilution for Turbidity ................................................................................................................ 56 

3.1.4 Hach DR/700 Colorimeter for Chlorine Analysis ................................................................................ 56 
3.1.4.1 Field Procedure for Measuring Free Available Chlorine ................................................................................. 56 
3.1.4.2 Field Procedure for Measuring Total Chlorine ................................................................................................ 57 

3.1.5 Air Temperature ................................................................................................................................... 57 
3.2 COLLECTING WATER CHEMISTRY SAMPLES .................................................................................................. 57 

3.2.1 General Information ............................................................................................................................ 57 
3.2.1.1 Sampling Order ............................................................................................................................................... 57 
3.2.1.2 Sample Bottle Labeling ................................................................................................................................... 58 

3.2.2 Collection Bottles ................................................................................................................................. 59 
3.2.3 Filtering Dissolved Metals ................................................................................................................... 61 
3.2.4 Acidifying or Preserving Metal and Nutrient Samples ........................................................................ 62 
3.2.5 Collecting Field Water Chemistry Quality Control Samples ............................................................... 63 

3.2.5.1 Quality Control Sampling Frequency .............................................................................................................. 63 
3.2.5.2 Blanks ............................................................................................................................................................. 63 
3.2.5.3 Duplicate and Split Samples............................................................................................................................ 64 

3.2.6 Chain of Custody and Laboratory Sample Submittal Forms ............................................................... 65 
3.2.6.1 General Chain of Custody Guidelines ............................................................................................................. 65 

3.2.7 Clean Sampling of Natural Waters for Trace Metals .......................................................................... 66 
3.2.7.1 Clean Hands/Dirty Hands Pre-Sampling Precautions ..................................................................................... 67 
3.2.7.2 Manual Grab Sampling ................................................................................................................................... 67 
3.2.7.3 Grab Sampling with a Sampling Device ......................................................................................................... 68 
3.2.7.4 Sampling with a Continuous Flow Sampling Device ...................................................................................... 68 
3.2.7.5 Field Filtering .................................................................................................................................................. 69 



STANDARD OPERATING PROCEDURES FOR SURFACE WATER QUALITY SAMPLING 
 

REVISED MARCH 2018  vi 

3.2.7.5.1 Processing Field Blank and Dissolved Lead and Copper Samples: ...................................................... 69 
3.2.7.5.2 Processing Field Blank for Mercury Sample (red dot equipment): ....................................................... 70 

3.2.7.6 Field Decontamination of Equipment ............................................................................................................. 70 
3.2.7.7 Quality Assurance/Quality Control ................................................................................................................. 71 

3.2.7.7.1 Field Blank ........................................................................................................................................... 71 
3.2.7.7.2 Field Duplicate ..................................................................................................................................... 71 

3.3 STREAM COLLECTION TECHNIQUES ............................................................................................................... 72 
3.3.1 Collecting a Representative Stream Sample ........................................................................................ 72 

3.3.1.1 Grab Sample Method ...................................................................................................................................... 73 
3.3.1.2 Equal Width Increment Sample Method ......................................................................................................... 73 
3.3.1.3 Modified Equal Width Increment Sample Collection ..................................................................................... 76 
3.3.1.4 Equal Discharge Increment Sample Collection ............................................................................................... 77 

3.4 LAKE SAMPLING TECHNIQUES ....................................................................................................................... 80 
3.4.1 Collecting a Representative Lakes Sample .......................................................................................... 81 
3.4.2 Water Sample Collection ..................................................................................................................... 84 

3.4.2.1 Secchi Depth ................................................................................................................................................... 84 
3.4.2.2 Beta Bottle ...................................................................................................................................................... 84 

3.4.2.2.1 Beta Bottle Collection Point in an Unstratified Lake ............................................................................ 84 
3.4.2.2.2 Beta Bottle Collection Points in an Stratified Lake .............................................................................. 85 

3.4.2.3 Sediment Sample Collection ........................................................................................................................... 85 
3.4.2.4 Zooplankton Sampling .................................................................................................................................... 87 
3.4.2.5 Microcystin Sampling ......................................................................................................................................... 88 

3.4.2.5.1 Microcystin Vertical Tow Sampling ..................................................................................................... 88 
3.4.2.5.2 Microcystin Photic Zone Composite Sample ........................................................................................ 89 
3.4.2.5.3 Microcystin Grab Samples.................................................................................................................... 89 

3.5 FISH TISSUE SAMPLING TECHNIQUES ............................................................................................................. 89 
3.5.1 Sample Collection ..................................................................................................................................... 90 
3.5.2 Measurement, Labeling and Transport ..................................................................................................... 93 

3.5.3.1 Weight and length measurement ..................................................................................................................... 93 
3.5.3.2 Metals .............................................................................................................................................................. 94 
3.5.3.2 Organics .......................................................................................................................................................... 94 
3.5.3.3 Quality control and labeling of fish received from anglers ............................................................................. 95 

3.5.3 Sample Processing .................................................................................................................................... 95 
3.5.3.1 Catchable Fish Processing ............................................................................................................................... 98 
3.5.3.2 Whole Body Prey Base Processing ............................................................................................................... 100 
3.5.3.3 Final Sample ................................................................................................................................................. 100 
3.5.3.4 QA/QC Samples ................................................................................................................................................ 101 
3.5.3.4 Disposal of fish carcasses: ............................................................................................................................. 101 

CHAPTER 4 BACTERIA COLLECTION & PROCESSING ...................................................................... 102 

4.1 COLILERT® SYSTEM ..................................................................................................................................... 102 
4.1.1 Quanti-Tray/2000 Enumeration Procedure ....................................................................................... 102 

4.1.1.1 E. Coli Dilutions ........................................................................................................................................... 104 
4.1.2 Procedural Notes ............................................................................................................................... 106 
4.1.3 Quality Control Procedures ............................................................................................................... 106 

4.1.3.1 Blank Collection and Acceptance Criteria .................................................................................................... 106 
4.1.3.2 Duplicate Collection and Acceptance Criteria .............................................................................................. 106 

CHAPTER 5 MEASURING FLOW  ................................................................................................................. 110 

5.1 INSTANTANEOUS DISCHARGE WITH FLOW METER ....................................................................................... 110 
5.1.1 Field Procedure for HACH FH950 ................................................................................................... 111 

5.1.1.1 Download and Print Discharge Data ............................................................................................................. 114 
5.1.2 Field Procedures for Marsh McBurney Flow Mate ........................................................................... 116 

5.1.1.1 Meter Error Messages ................................................................................................................................... 118 
5.1.1.2 Key Summary ............................................................................................................................................... 119 

5.2 FLOAT METHOD ........................................................................................................................................... 119 
5.2.1 Float Method Procedure .................................................................................................................... 119 

5.3 U.S.G.S. STAFF GAGE .................................................................................................................................. 120 
5.4 VOLUMETRIC MEASUREMENT ...................................................................................................................... 120 



STANDARD OPERATING PROCEDURES FOR SURFACE WATER QUALITY SAMPLING 
 

REVISED MARCH 2018  vii 

5.5 EXCLUDING LOW-FLOW SAMPLES FROM THE CWA ASSESSMENT ............................................................... 120 

CHAPTER 6  AUTOMATED FIELD EQUI PMENT...................................................................................... 124 

6.1 RAIN GAGE .................................................................................................................................................. 124 
6.1.1 Placement .......................................................................................................................................... 124 
6.1.2 Pre-trip Activities ............................................................................................................................... 124 
6.1.3 Maintenance and Calibration ............................................................................................................ 125 
6.1.4 Downloading data ............................................................................................................................. 126 
6.1.5 Post-trip Activities ............................................................................................................................. 126 
6.1.6 File storage ........................................................................................................................................ 127 

6.2 TEMPERATURE GAGES ................................................................................................................................. 127 
6.2.1 Placement .......................................................................................................................................... 127 
6.2.2 Downloading data ............................................................................................................................. 127 
6.2.3 Post-trip Activities ............................................................................................................................. 128 
6.2.4 File storage ........................................................................................................................................ 128 

6.3 PORTABLE (AUTOMATIC) SAMPLERS ........................................................................................................... 128 
6.3.1 General Overview .............................................................................................................................. 128 
6.3.2 Quality Control .................................................................................................................................. 129 
6.3.3 Placement/Deployment ...................................................................................................................... 129 
6.3.4 Programming Options ....................................................................................................................... 132 
6.3.5 Equipment Keys ................................................................................................................................. 132 

6.4 WATER LEVEL LOGGERS ............................................................................................................................. 132 
6.4.1 General Care ..................................................................................................................................... 133 
6.4.2 Level Logger Field Observations ....................................................................................................... 133 
6.4.3 HOBO® U-20 Water Level Loggers .................................................................................................. 134 

6.4.3.1 Barometric Pressure Compensation .............................................................................................................. 135 
6.4.4 Global Water WL15 and WL16 Water Level Loggers ....................................................................... 135 
6.4.5 In-Situ Level Troll 500 Water Level Loggers ..................................................................................... 137 

6.5 FIRST FLUSH SAMPLING ............................................................................................................................... 138 
6.5.1 Use and Site Selection........................................................................................................................ 138 
6.5.2 Equipment List ................................................................................................................................... 139 
6.5.3 Installation ......................................................................................................................................... 140 
6.5.4 Sample retrieval and re-set ................................................................................................................ 142 
6.5.5 Data Management ............................................................................................................................. 142 

CHAPTER 7 STREAM ECOSYSTEM MON ITORING  ............................................................................... 144 

7.1 SAMPLING ORDER ........................................................................................................................................ 144 
7.2 COLLECTING MACROINVERTEBRATES ......................................................................................................... 145 

7.2.1 Site Selection ...................................................................................................................................... 145 
7.2.2 Reference Site Selection ..................................................................................................................... 146 
7.2.3 When to Sample Macroinvertebrates ................................................................................................. 146 
7.2.4 How to Sample Macroinvertebrates .................................................................................................. 148 
7.2.5 Duplicate Samples ............................................................................................................................. 149 
7.2.6 Macroinvertebrate Sample Labeling ................................................................................................. 149 
7.2.7 Storage ............................................................................................................................................... 150 
7.2.8 Chain of Custody ............................................................................................................................... 150 

7.3 CHLOROPHYLL &  PERIPHYTON .................................................................................................................... 150 
7.3.1 SAMPLE COLLECTION ........................................................................................................................ 150 

7.3.1.1 Water Column Chlorophyll-a ........................................................................................................................ 150 
7.3.1.2 Benthic Algae Chlorophyll-a and Identification ............................................................................................ 150 

7.3.2 PROCESSING ....................................................................................................................................... 152 
7.3.2.1 Processing - Water Column Chlorophyll-a ................................................................................................... 152 
7.3.2.2 Processing - Benthic Algae Chlorophyll-a .................................................................................................... 154 
7.3.2.3 Processing  - Benthic Algae Identification Sample ....................................................................................... 155 

7.4 HABITAT ASSESSMENTS ............................................................................................................................... 155 
7.4.0 Stream Reach Aesthetics .................................................................................................................... 156 



STANDARD OPERATING PROCEDURES FOR SURFACE WATER QUALITY SAMPLING 
 

REVISED MARCH 2018  viii 

7.4.1 Stream Type Identification ................................................................................................................. 156 
7.4.2 Reach Length and Complexity ........................................................................................................... 157 

7.4.2.1 Reach Length ................................................................................................................................................ 157 
7.4.2.2 Reach Complexity & Flow Regime .............................................................................................................. 158 

7.4.2.2.1 Reach Complexity .............................................................................................................................. 158 
7.4.3 Field Measurements for Determining Stream Type ........................................................................... 158 

7.4.3.1 Determining Bankfull Width ......................................................................................................................... 162 
7.4.3.2 Bankfull Maximum Depth ............................................................................................................................ 163 
7.4.3.3 Correction Factors ......................................................................................................................................... 163 
7.4.3.4 Field Bankfull Mean Depth ........................................................................................................................... 164 
7.4.3.5 Cross-Sectional Area ..................................................................................................................................... 165 
7.4.3.6 Floodprone width .......................................................................................................................................... 165 
7.4.3.7 Field Determine Slope ................................................................................................................................... 165 
7.4.3.8 Determining Stream Type ............................................................................................................................. 166 
7.4.3.9 Determining Valley Type .............................................................................................................................. 167 

7.4.4 Reach Observations ........................................................................................................................... 168 
7.4.4.1 Reach Habitat Quality ................................................................................................................................... 168 

7.4.5 Depositional Features........................................................................................................................ 168 
7.4.7 Pebble Counts .................................................................................................................................... 169 

7.4.7.1 Riffle Pebble Count ....................................................................................................................................... 170 
7.4.7.2 Reachwide Pebble Count .............................................................................................................................. 173 

7.4.7.2.1 How to Calculate Number of Runs and Diversity ............................................................................... 175 
7.4.8 Riffle Geometry .................................................................................................................................. 177 
7.4.9 Canopy Density .................................................................................................................................. 177 

7.4.9.1 Determining Stream Order ............................................................................................................................ 179 
7.4.10 Riparian Species ........................................................................................................................... 180 
7.4.11 Biological Observations ................................................................................................................ 181 
7.4.13 Regeneration Potential of Riparian Trees .................................................................................... 181 
7.4.14 Estimating Riparian Vegetation Cover ......................................................................................... 182 
7.4.15 Non-Point Source Observations .................................................................................................... 183 
7.4.16 Pfankuch Channel Stability Evaluation ........................................................................................ 184 
7.4.17 Proper Functioning Condition (PFC) Assessment ........................................................................ 190 
7.4.18 Habitat Assessment ....................................................................................................................... 192 

7.4.18.1 Riffle Habitat Quality .............................................................................................................................. 192 
7.4.18.2 Extent of Riffle Habitat ............................................................................................................................ 192 
7.4.18.3 Embeddedness in Riffles .......................................................................................................................... 193 
7.4.18.4 Sediment Deposition ................................................................................................................................ 193 
7.4.18.5 Bank Stability .......................................................................................................................................... 193 
7.4.18.6 Habitat Assessment Index Scoring ........................................................................................................... 193 

7.4.19 Site sketch...................................................................................................................................... 195 

CHAPTER 8 INTERMITTE NT STREAM SAMPLING  .................................................................................... 198 

8.1  TIME LAPSE CAMERA SETUP CONSTRUCTION, INSTALLATION , AND DATA COLLECTION............................. 198 
8.2  SOLAR PANEL/EXTERNAL BATTERY.............................................................................................................. 198 

8.2.1  Power supply modification procedure: .............................................................................................. 200 
8.3  TIME LAPSE CAMERA TEST ........................................................................................................................... 203 

8.3.1  24 Hour Time Lapse Camera Test ..................................................................................................... 203 
8.4  FIELD INSTALLATION AND VERIFICATION .................................................................................................... 208 

8.4.1  Office Preperation For Field Installation .......................................................................................... 209 
8.4.2  Field ................................................................................................................................................... 210 

8.5  QUARTERLY CHECKS AND DOWNLOADS...................................................................................................... 218 
8.5.1  Intermittent Stream Camera Servicing and Sample Collection ......................................................... 218 

8.6  PHOTO PROCESSING ..................................................................................................................................... 220 
8.7 MACROINVERTEBRATE SAMPLE COLLECTION ............................................................................................. 223 

8.7.1 Sub-sampling steps: ........................................................................................................................... 224 

CHAPTER 9 POST-TRIP PROCEDURES ..................................................................................................... 226 

9.1 CALCULATING DISCHARGE .......................................................................................................................... 226 



STANDARD OPERATING PROCEDURES FOR SURFACE WATER QUALITY SAMPLING 
 

REVISED MARCH 2018  ix 

9.2 PEBBLE COUNTS .......................................................................................................................................... 226 
9.3 WATER QUALITY METER POST-TRIP CHECK ............................................................................................... 227 
9.4 ROUTINE MAINTENANCE ............................................................................................................................. 229 

9.4.1 Multiprobe Calibration ...................................................................................................................... 229 
9.4.1.1 Hydrolab Maintenance .................................................................................................................................. 229 

9.4.1.1.1 Specific Electrical Conductivity ......................................................................................................... 229 
9.4.1.1.2 pH ....................................................................................................................................................... 229 
9.4.1.1.3 Dissolved Oxygen ............................................................................................................................... 230 
9.4.1.1.4 Temperature ........................................................................................................................................ 230 

9.4.1.2 YSI Maintenance ........................................................................................................................................... 230 
9.4.1.2.1 Conductivity ....................................................................................................................................... 231 
9.4.1.2.2 pH ....................................................................................................................................................... 231 
9.4.1.2.3 Dissolved Oxygen ............................................................................................................................... 232 
9.4.1.2.4 Temperature ........................................................................................................................................ 232 

9.4.1.3 Insitu Maintenance ........................................................................................................................................ 233 
9.4.1.3.1 Cleaning the pH/ORP Sensor ............................................................................................................. 233 
9.4.1.3.2 Cleaning the RDO Sensor ................................................................................................................... 233 
9.4.1.3.3 Cleaning the Conductivity Sensor ...................................................................................................... 234 

9.4.2 Turbidity ............................................................................................................................................ 235 
9.4.3 Flow Meter......................................................................................................................................... 236 
9.4.4 SEM Monitoring ................................................................................................................................ 236 

9.5 MACROINVERTEBRATE SHIPPING ................................................................................................................. 236 
9.5.1 Sample Preparation for Shipping to Taxonomy Laboratory .............................................................. 236 

CHAPTER 10 DATA MANAGEMENT  ....................................................................................................... 238 

10.1 WQDB BASICS ............................................................................................................................................ 238 
10.1.1 Accessing the WQDB .................................................................................................................... 238 

10.1.1.1 Logging into the Database ....................................................................................................................... 238 
10.1.2 Navigation ..................................................................................................................................... 239 
10.1.3 The complete WQDB Help Manual ............................................................................................... 240 

10.2 GENERAL WORKFLOW ................................................................................................................................. 241 
10.2.1 Schedule the Trip .......................................................................................................................... 242 
10.2.2 Create a Lab Analysis Data Set .................................................................................................... 244 

10.2.2.1 How to Fill Out the Chain of Custody for EDI Samples .......................................................................... 244 
10.2.3 Update the WQDB ........................................................................................................................ 245 

10.2.3.1 Sample Information ................................................................................................................................. 245 
10.2.3.2 Update Lab Analysis Data Set ................................................................................................................. 247 
10.2.3.3 Enter Field Data and Update Event Conditions ....................................................................................... 249 

10.2.4 Uploading Lab Data ..................................................................................................................... 261 
10.2.4.1 EDI Upload Process ................................................................................................................................. 261 
10.2.4.2 Excel Upload Process .............................................................................................................................. 262 

10.2.5 Data Quality Assurance and Quality Control Checks .................................................................. 263 
10.2.5.1 Run the Automated Quality Assurance Flagging ..................................................................................... 263 
10.2.5.2 Determine and Report Surface Water Quality Standard Exceedances ..................................................... 265 
10.2.5.3 Compare Results from Split and Duplicate Samples ................................................................................ 267 
10.2.5.4 Determine if Field Blanks were ñClean.ò ................................................................................................. 268 
10.2.5.5 Standard Methods Quality Control Ratios ............................................................................................... 269 
10.2.5.6 Errors & Completeness ............................................................................................................................ 271 
10.2.5.7 Review of Lab QC Data Package / Lab Internal QC ................................................................................ 272 
10.2.5.8 What to Do with Rerun Data .................................................................................................................... 274 

10.2.6 Data Approval ............................................................................................................................... 274 
10.3 CREATING NEW SITES .................................................................................................................................. 275 

10.3.2 How Sites are Named .................................................................................................................... 277 
10.3.2.1 Stream Code Abbreviations ..................................................................................................................... 277 
10.3.2.2 Lake Code Abbreviations......................................................................................................................... 278 
10.3.2.3 Canal ID and Code Abbreviations ........................................................................................................... 279 
10.3.2.4  Non-network Sites ................................................................................................................................... 280 

10.4 SITE FILES .................................................................................................................................................... 280 
10.4.1 Site File Contents .......................................................................................................................... 280 



STANDARD OPERATING PROCEDURES FOR SURFACE WATER QUALITY SAMPLING 
 

REVISED MARCH 2018  x 

10.4.2 Filing System ................................................................................................................................. 281 
10.4.3 Site File Security ........................................................................................................................... 282 
10.4.4 Signing Out Files .......................................................................................................................... 282 
10.4.5 Public Review of Site Files ............................................................................................................ 282 
10.4.6 Records Retention and Archiving Files ......................................................................................... 282 

APPENDIX A  CHECKLISTS  ........................................................................................................................ 284 

AMBIENT STREAMS ............................................................................................................................................... 284 
TMDL  - GENERAL ................................................................................................................................................. 286 
TMDL  - AUTOSAMPLER ........................................................................................................................................ 288 
SURVEYING EQUIPMENT ........................................................................................................................................ 289 
FISH 290 
QUALITY CONTROL CHECKLIST ............................................................................................................................ 291 

APPENDIX B  MACROINVERTEBRATE LAB REQUIREMENTS  ............................................................ 293 

SAMPLE RECEIPT ................................................................................................................................................... 293 
SAMPLE PROCESSING ............................................................................................................................................. 293 
SUB-SAMPLING ...................................................................................................................................................... 293 
SORTING ................................................................................................................................................................ 293 
SORTING EFFICACY ............................................................................................................................................... 294 
TAXONOMIC IDENTIFICATION ................................................................................................................................ 294 
REFERENCE COLLECTION AND STORAGE ............................................................................................................... 294 
REPORTING ............................................................................................................................................................ 295 
QUALITY CONTROL TASKS .................................................................................................................................... 295 
QUALITY CONTROL FIELD AND LABORATORY PROCEDURES ................................................................................ 295 
BIOASSESSMENTS AS APPLIED TO PROJECTS BY OTHER ENTITIES (NPDES PERMITS) ........................................... 296 

APPENDIX C  WATERSHED DELINEATIO NS ........................................................................................ 298 

USGS STREAM STATS ........................................................................................................................................... 298 
ARCMAP................................................................................................................................................................ 298 

APPENDIX D  BORDER AREA CONTACT INFORMATION  ................................................................. 302 

TUCSON SECTOR STATIONS ................................................................................................................................... 302 
YUMA SECTOR....................................................................................................................................................... 304 
CORONADO NATIONAL FOREST ............................................................................................................................. 304 
COUNTY SHERIFFS ................................................................................................................................................. 305 
BUREAU OF LAND MANAGEMENT ......................................................................................................................... 306 

APPENDIX E  QUERYING DATA USING MICROSOFT ACCESS ............................................................. 307 

A FEW IMPORTANT THINGS TO KNOW ................................................................................................................... 307 
BASIC NAVIGATION  ............................................................................................................................................... 307 

APPENDIX F BASIC DATA MANIPULAT ION ............................................................................................. 312 

GETTING THE DATA INTO THE "RIGHT" FORMAT .................................................................................................... 312 
Making each Parameter Unique ...................................................................................................................... 313 
Adding a Negative to the Longitude Field........................................................................................................ 313 
Create a Pivot Table to Display your Results .................................................................................................. 314 
Preparing to Import your data ......................................................................................................................... 314 

IMPORTING DATA INTO ARCMAP .......................................................................................................................... 316 
IMPORTING DATA INTO SYSTAT .......................................................................................................................... 316 

APPENDIX G SEPTIC SYSTEM DETECTION USING OPTICAL BR IGHT ENERS .......................... 317 

EQUIPMENT ........................................................................................................................................................... 317 
PLACEMENT ........................................................................................................................................................... 318 
SUPPORTING DATA  ................................................................................................................................................ 318 
SAMPLE RETRIEVAL AND PROCESSING .................................................................................................................. 319 



STANDARD OPERATING PROCEDURES FOR SURFACE WATER QUALITY SAMPLING 
 

REVISED MARCH 2018  xi 

DATA ANALYSES AND INTERPRETATION ............................................................................................................... 319 

APPENDIX H  SWITCH CONSTRUCTION  ................................................................................................ 321 

SWITCH INSTALLATION  ......................................................................................................................................... 324 

APPENDIX I  GENERAL LEVEL LOGGER  MAINTENANCE FIELD PR OCEDURES ......................... 326 

APPENDIX J AUTOSAMPLER DEFAULT AND RECOMMENDED PROG RAM SETTINGS FOR 

TMDL STORM SAMPLING  ................................................................................................................................. 327 

REFERENCES ........................................................................................................................................................ 329 



STANDARD OPERATING PROCEDURES FOR SURFACE WATER QUALITY SAMPLING 

REVISED MARCH 2018  12 

CHAPTER 1 PRE-TRIP ACTIVITIES 
Preparation is the key to a successful monitoring trip.  Monitoring staff are responsible for 
remembering numerous items before they even leave the office.  This chapter is designed to help 
staff prepare for trips by using checklists, calibrating equipment, and considering site safety before 
they leave the office.  

1.1 IMPORTANT DOCUMENTS AND FORMS 
This document is used in conjunction with several other documents, each of which answers basic 
questions related to water quality sampling as indicated below. 
 

 
 
Staff should be familiar with each of these documents before attempting to sample. 

1.2 FIELD TRIP EQUIPMENT LISTS 
Check lists are very important tools to ensure that all the needed equipment is accounted for before 
going out into the field.  Appendix A has checklists sorted by program (lakes, ambient streams, 
TMDL, etc.).  The checklists may not be complete for all projects.  Certain projects don't need all of 
the equipment listed for every trip.   

1.3 ORDERING SUPPLIES 
It is the responsibility of the lab coordinator and staff to make sure that all supplies are fully stocked 
in the lab.  Staff should contact the lab coordinator if bottles, acid, batteries, bags or any other 
supplies need to be ordered. 

1.4 EQUIPMENT PRE-CALIBRATION  
Calibration is a vital step in ensuring that collected data is credible.  ADEQ developed a calibration 
stamp to consistently record all relevant calibration information for multiparameter probes.   
 
All equipment should be calibrated before and after each use in the field and recorded in the 
equipment log book, which is kept with the unit.  This allows the sampler to determine the accuracy 
of the field parameters taken at the site and ensures that the instrument is ready for the next user.  
Each time the instrument is pre-calibrated and post -calibrated, the results must be noted in the log 

Quality Assurance Program Plan (QAPP) 

Sampling and Analysis Plan (SAP) 

Standard Operating Procedures (SOPs) 

Field Forms 

Addresses specific quality issues for the program 

Addresses where, when and what to sample 

Addresses how to sample 

Documents Sampling Data and Procedures 
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book using the premade calibration stamp, which has prescribed fields to ensure users consistently 
calibrate equipment (FIGURE 1.1).   
 
A óPost-Calibrationô check is done after staff return from their trip (see Section 9.3) 

 
FIGURE 1.1.  The calibration stamp is used to standardize multiprobe calibration data and post checks. 
 
1.4.1 GENERAL CALIBRATION INFORMATION  
ADEQ currently uses Insitu, Hydrolab and YSI multimeters.  The multimeter measures field 
parameters such as temperature, pH, and conductivity.  They consist of two main parts; the surveyor 
readout unit and the sonde.  The surveyor is the computer while the sonde contains the various 
probes.   
 

The calibration procedures listed in this document are just a subset of the multiprobe 
manuals.  Always consult the respective equipment manual if additional information is 
needed. 
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The sonde and surveyor must be transported and stored in the hard plastic Pelican cases.  Proper 
care of the probes is essential for accurate readings.  Regular cleaning will keep the build-up from 
becoming an operational problem.  FIGURE 1.2 shows the location of the sensors on the Hydrolab 
Minisonde unit and calibration of the unit. 
 
Turn the unit off immediately after use to preserve the battery charge.  Protect units from 
temperatures greater than 122 ̄F (50 ̄C).  Units will automatically shut down at this temperature.  
The read-out units utilize a liquid crystal display and very cold or very hot temperatures will adversely 
affect the display read-out; therefore, do not subject units to extreme hot and cold temperatures. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

pH 

Conductivity /  
DO / TDS 

Temp 

Stirrer 

 FIGURE 1.2.   Multiprobe sensors and calibration. 



STANDARD OPERATING PROCEDURES FOR SURFACE WATER QUALITY SAMPLING 
 

REVISED MARCH 2018  15 

1.4.2 HYDROLAB CALIBRATION PROTOCOLS 
When calibrating the units, use the function and cursor keys on the Surveyor 4 read-out units 
(FIGURE 1.3) to navigate through the procedure. 
 
Try running through the calibration procedure again if the readout 
states ñcalibration out of rangeò.  If the problem occurs again, it 
may be that the probe in question needs the reference solution 
replaced.  Use fresh reference solution (be sure it hasn't expired) 
and replace the probes old solution.  If the probe will still not 
calibrate, make notes in the calibration book regarding the problem 
and have it shipped back to the manufacturer for repair.  Do not 
put the faulty unit back into the cabinet. 
 
Always check the battery reading before taking the unit into the 
field.  The Hydrolab Surveyor 4 read-out units are equipped with a 
rechargeable nickel metal hydride battery (FIGURE 1.3).   
 

The fully charged battery holds a charge of 8.5 volts and 
should be recharged when the level reaches 6.5 volts.  
Nickel metal hydride batteries can be charged to full 
voltage at any time, no matter how low the voltage. 

 
1.4.2.1 Specific Electrical Conductance Calibration 
There are normally three conductivity standards found in the lab area, 0.1 Molar (M), 0.01 M and 
0.001 M potassium chloride (KCl) solutions.  Use the 0.01 M KCl unless your site has low or high 
conductivity.  These three standards are typically sufficient for most conditions encountered in the 
field.  The ranges and values assigned to the standards are in most cases given in micro Siemens per 
centimeter (ɛS/cm).   

 
When calibrating with the KCl standards, ensure that the solutions have not exceeded 
the expiration date.   

 
Standard solutions can be disposed of in the lab sink, using tap water to dilute and rinse equipment. 
1. Rinse the sensors three times with a half full calibration cup of deionized water to clear the 

probes of contaminants. 
2. Use a paper towel or other non-abrasive absorbent material and dry the electrodes of the 

Electrical Conductivity (EC) probe.  When the electrodes are dry, use the calibration menu 
on the readout unit to set the EC value to zero and push enter to save.  This is the 1st point 
of the 2 point calibration.  Rinse the sensors one additional time with DI water.   

3. Rinse the sensors two times with a small amount of KCl standard solution.  Try to use a 
solution that has a conductivity range somewhere near the conditions expected to be seen in 
the field. 

FIGURE 1.3.  Surveyor 
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4. Pour in the same KCl standard that was used when rinsing, until the conductivity electrodes 
are covered with the solution.  Make sure there are no bubbles attached to the EC chamber; 
if bubbles are present, gently tap the cup to dislodge them. 

5. Check the EC readings and look for stabilization of the value before continuing.  EC 
readings are corrected to 25 ̄C, regardless of the ambient temperature of the solution.   

6. Use the calibration button on the readout unit to adjust the EC value to the conductance 
value of the KCl solution; press Enter.  This saves the calibration reading. 

7. If other probes need calibrating, discard the KCl solution and rinse the cup and sensors 2 
times with deionized water.  When the EC calibration is completed, discard the KCl solution 
into the sink and flush with tap water.  When storing the unit, add a small amount of tap 
water in the cup to keep the probes moist. 

8. Record calibration information in the log book. 
 
1.4.2.2 pH Calibration 
When performing a pH calibration, always check the buffer solutions being used and make sure that 
they are still within the expiration period specified on the container.  pH calibration is performed 
by measuring two buffer solutions of differing and known pH values.  This allows the sensitivity, or 
slope, to be determined.  If acidic conditions are expected at the sample site, calibrate using the 4.0 
buffer solution and the 7.0 buffer solution.  If the sample site typically shows basic conditions of 
above pH 7, use the 7.0 buffer and the 10.0 buffer.   
 

Always use the 7.0 buffer first and then either the 4.0 or the 10.0 to establish the slope.  
Because of the basic nature of Arizona's soils, most surface waters are usually above a pH 
of 7.0. 

 
1. Rinse the cup and sensors two times with a small amount of the 7.0 pH buffer solution. 
2. Fill the calibration cup with enough of the 7.0 pH buffer solution to completely cover the 

pH electrode. 
3. Let the temperature and pH values stabilize before recording the current pH value. 
4. Use the calibration menu to reset the pH value to 7.00.  Save the new calibration value. 

Record the new value given by the unit in the log-book. 
5. Repeat procedures 1 through 4 with a slope solution of either pH 4.00 or pH 10.00. 
6. Record calibration information in the log book. 
 
1.4.2.3 Dissolved Oxygen Calibration 
Calibration of the dissolved oxygen (DO) probe is performed in the storage cup of the Minisonde 
unit.  Before beginning the calibration process, check the membrane on the DO probe for wrinkles 
and tears.  There should not be any air bubbles present under the membrane.  If any of these 
conditions are present, the membrane should be replaced with a new one before calibration.  
Hydrolab recommends that the unit be allowed to sit overnight after replacing the membrane.  This 
allows the membrane to stretch and conform itself to the probe.  Although calibration can be 
performed using a known DO concentration, it is easier to use percent saturation DO.  Saturation 
of oxygen in water is determined by air pressure.  Most probes have builtin barometers.  Use a hand 
held altimeter capable of reporting ambient air pressure if a probe doesnôt have a built in barameter.   
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1. Fill the calibration cup with tap water to below the DO probe membrane (water must not 
cover the membrane).  

2. If needed, blot the DO membrane gently with a lint-free absorbent cloth or tissue to remove 
any water droplets.  Use a material that is non-abrasive. 

3. Invert the cap and slide it over the top of the calibration cup, and let the unit sit for about 5 
minutes to allow the conditions inside the cup to stabilize.  Do not screw the cap back on.  
This will increase pressure inside the calibration cup. 

4. Use the hand-held altimeter or the barometer in the unit to measure the ambient air pressure 
(the terms ñair pressureò and ñbarometric pressureò are equivalent).  If a barometer is not 
available or not functioning properly, contact a nearby airport.  If the calibration site is at 
approximately the same elevation and is not too distant from the airport, the air pressure 
reading should be usable for calibration purposes.   

 
Barometer readings from the Hydrolab or handheld barometer are usually ñtrueò 
(uncorrected) values of air pressure and can be used ñas isò for dissolved oxygen 
calibration. Weather service readings are usually not ñtrueò, i.e., they are corrected to 
sea level, and therefore cannot be used until they are ñuncorrectedò. An approximate 
formula for this ñuncorrectionò (where the BP readings MUST be in mm Hg) is:  True 
BP = [Corrected BP] ï [2.5 * (Local Altitude in feet above sea level/100)].  Also note, 
25.4 mm of Hg = 1 inch of Hg.   

 
If an altimeter is not available or the altimeter on hand is not functioning properly, 
there is a basic rule of thumb that can be used to obtain air pressure.  Standard pressure 
at sea level is 29.92 inches of Hg.  Atmospheric pressure decreases with increasing 
altitude.  For every increase of 1,000 feet in elevation above sea level, air pressure will 
decrease approximately 1.0 inch of Hg.  This simple formula can be useful, but may not 
hold up well in cases where there is a DO exceedance that cannot be attributed to 
naturally occurring conditions.  Be sure to qualify the DO data if this method has to be 
used. 
 

5. Before calibrating the DO probe, record the pre-calibration percent saturation value after 
the unit has stabilized.  Using the calibration menu for % saturation, enter the barometric 
pressure when prompted.  Record the new DO percent saturation reading, which should be 
at or near 100%.  The reading should be stable for about 20 to 30 seconds.  If DO is being 
measured at a number of sites and at substantially different elevations, the unit should be 
calibrated at each site.  Most stream and lake sampling will require DO calibration at each 
site. 

6. Record calibration information in the log book. 
 
 
1.4.3 YSI CALIBRATION PROCEDURES 
Before Calibrating the YSI, connect the Sonde to the unit via cable and turn unit on.  Highlight 
sonde run and press enter.  FIGURE 1.4 shows the basic components of the YSI Sonde and 
Surveyor. 
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FIGURE 1.4.  YSI Multiprobe for streams 
 
1.4.3.1 Dissolved Oxygen 
1. With the calibration cup on the sonde, open up the cap and place approximately 3 mm (1/8 

inch) of water in the bottom of the calibration cup. Make certain that the DO and 
temperature probes are not immersed in the water and are dry (use chem wipe to dry). Engage 
only 1 or 2 threads of the calibration cup to ensure the DO probe is vented to the 
atmosphere. Wait approximately 10 minutes for the air in the calibration cup to become 
water saturated and for the temperature to equilibrate. 

2. Press escape to return main menu.  Select sonde menu and press enter to connect Sonde to 
unit.  Select calibrate, then dissolved oxy, and DO sat%. Calibration of dissolved oxygen in the 
DO % procedure also results in calibration of the DO mg/L mode and vice versa. 

3. Next enter the barometric pressure (mmHg) located at the right bottom of the screen and 
press enter. Allow to stabilize and press enter. 

4. Return to the 650 main menu by pressing escape 3 times and select sonde run. Allow to 
stabilize.  

 
The true values for dissolved oxygen, conductivity, and pH should be recorded from the 
sonde run menu and not the calibration menu. 
 

5. Record calibration information in the log book. 
 

1.4.3.2 Conductivity 
1. With the calibration cup attached to the sonde, rinse the cup and conductivity sensor with 

a small amount of the standard that will be used and discard rinse. Avoid cross-
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contamination of standard solutions with other solutions. Make certain that there are no 
salt deposits around the oxygen and pH probes, particularly if employing standards of low 
conductivity. 

2. Fill the calibration cup with the appropriate standard solution until the conductivity probe 
is completely immersed in the solution. Gently rotate and/or move the sonde up and down 
to remove any bubbles from the conductivity cell.  

3. Allow at least one minute for the temperature to equilibrate before proceeding. 
4. From the calibrate menu select conductivity and then SpCond. Enter the calibration value 

of the standard (mS/cm at 25°C) and press enter. The current values of all enabled sensors 
will appear on the screen. 

5. Once the specific conductivity value becomes stable press enter. The screen will indicate that 
the calibration has been accepted.  When prompted, press enter again to return to the 
calibrate menu. 

6. Return to the 650 main menu by pressing escape 3 times and select sonde run.  Allow to 
stabilize. 

7. Record the calibration information in the equipment logbook. 
8. Rinse the sonde in tap or purified water and dry the sonde. 
 
1.4.3.3 pH 
1. Rinse the pH probe and calibration cup with pH 7 buffer and discard solution. 
2. Fill the calibration cup just above the pH probe with pH 7 buffer. 
3. From the calibrate menu, select ISE1 pH to access the pH calibration choices and then press 

2 Point. Enter the value of the buffer solution (7.0) and press Enter. 
4. The current values of all enabled sensors will appear on the screen and change with time as 

they stabilize in the solution.  Allow the pH value to stabilize and press enter to calibrate.   
5. After the pH 7 calibration is complete, press enter again, as instructed on the screen, to 

continue.  
6. Rinse the probe with pH 10 buffer and then fill the calibration cup above the probe with 

pH 10 buffer. 
7. Enter the value of the second pH solution (10.0) and press enter.  Allow to stabilize. 
8. The current values of all enabled sensors will appear on the screen and change with time as 

they stabilize in the solution.  Allow the pH value to stabilize and press enter to calibrate.   
9. After the second calibration point is complete, press enter again, as instructed on the screen, 

to return to the Calibrate menu. 
10. Return to the 650 main menu by pressing escape 3 times and select sonde run.  Allow to 

stabilize. 
11. Record the pH 10 value in the equipment logbook. 
12. Rinse the pH probe and calibration cub with pH 7 solution and discard rinse. Fill the 

calibration cup above the probe with pH 7 buffer and let the value stabilize.  Record pH 7 
value in the equipment logbook. 

13. Rinse the sonde and calibration cup in water and cap the cup with 1/8 inch of water for 
storage.  
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The majority of environmental water of all types has a pH between 7 and 10.  If a site 
will have a low pH then use the pH 4 and 7 buffer solutions to calibrate. 
 

1.4.4 MULTI -PARAMETER TROLL 9000 
 
1.4.4.1 General Calibration Procedures 
The Multi-Parameter Troll (MPT) can be used to measure pH, specific conductivity, and dissolved 
oxygen (DO). The following sections describe the procedures for calibrating each of these 
parameters. Complete records including the date, pre- and post- calibration values, calibration 
standard lot numbers and expiration dates, any maintenance performed (e.g. change DO 
membrane), and any problems encountered during calibration should be recorded in the field book 
associated with each probe.  
 
Each field case should contain the MPT probe, pH, conductivity, and DO sensors, sensor 
maintenance kits, a calibration cup (Cal Cup), flow restrictor, stirrer, sensor insertion tool, sensor 
extraction tool, field book, and computer connection cable. 
 
Maintenance kits for each of the sensors should contain the following: 
1. DO Kit 

a. Extra Membranes 
b. DO Polishing Strips 
c. Silicon Grease 
d. 10% NH3 Cleaning Solution 
e. DO Electrode Filling Solution 
f. Cleaning Brush 
g. Storage Bottle 

2. Conductivity 
a. Silicon Grease 

3. pH 
a. Silicon Grease 
b. Storage Bottle 

 
Maintenance work on the units is normally done on a quarterly basis; equipment that is not being 
regularly used should be maintained every six months. A computer with Win-Situ 4.0 software 
installed is required for calibration; the MPT should be calibrated prior to the start of field work, 
recalibrated as conditions dictate (i.e. changes in barometric pressure) and the calibration checked 
at the completion of field work. 
 
1.4.4.2 Conductivity 
Conductivity should be calibrated first to avoid carry-over from other standards (e.g. pH buffers are 
highly conductive). Prior to calibration make sure that the conductivity sensor is installed and clean. 
To install the sensor: 
1. Remove any moisture or dirt and use the sensor removal tool to remove the plug or sensor 

from port 4 (FIGURE 1.5). Retain the plug for future use. The sensor can be cleaned by 
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rinsing it with tap water, then with deionized water, followed by a rinse with the solution to 
be used for calibration. 

 
FIGURE 1.5. Sensor Port Configuration (left).  Troll 9000 (right). 
 
2. Check lubrication of the sensor o-rings. 
3. Handle the sensor by the sides, not the tip and align the mark on the side of the sensor with 

the mark on the port. 
4. Use the sensor insertion tool to press the sensor into the port until it docks with the 

connector at the bottom. When properly inserted a small gap (width of the sensor removal 
tool) remains between the widest part of the sensor and the instrument body, for ease of 
removal. 

 
ADEQ purchases with 0.1 M, 0.01 M and 0.001 M potassium chloride (KCl) solutions that have 
been prepared, tested and assigned an acceptable range and usually a tested lab value. These 
standards are typically sufficient for most conditions encountered in the field. If a site has unusually 
high conductivity readings, it may be necessary to have the lab prepare a standard that more closely 
resembles the site conditions. The ranges and values assigned to the standards are in most cases 
given in microSiemens per centimeter (ɛS/cm).  
 
As a general rule, a mid-range solution (0.01M; 1,434 ɛS/cm) should be used to calibrate the MPT 
unless site conditions dictate use of a different solution. When calibrating with the KCl standards, 
insure that the solutions have not exceeded the expiration date. Standard solutions can be disposed 
of in the lab sink, using tap water to dilute and rinse equipment. The following steps will be followed 
to calibrate the conductivity probe on the MPT: 
1. With the conductivity sensor installed and plugs or sensors in the other sensor ports, rinse 

the front end of the MPT with tap water.  
2. Insure the PVC base is attached to the Cal Cup, triple rinse and fill the Cal Cup to the fill 

line with the selected calibration solution. If all the sensors are installed use the lower fill 
line as a guide (about half full), otherwise fill to the upper line. 
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3. Insert the front end of the MPT into the open end of the Cal Cup. Thread the Cal Cup 
onto the body until seated against the o-ring, then back off slightly to avoid over tightening. 
Ensure that the conductivity probe is completely immersed in standard.  The hole in the side 
of the probe MUST be under the surface of the solution and NOT have any trapped bubbles 
in the openings. 

4. Connect the MPT to a PC with the computer connection cable and establish a connection 
in Win-Situ 4.0.  

5. Select the MPT in the Navigation tree. The software will automatically detect and display 
the installed sensors. If one or more sensors are installed in the wrong port, an error message 
will be displayed. Simply remove the sensor and install it in the correct position, then 
ñrefreshò the device before continuing.  

6. Select conductivity in the Parameters list. The sensor serial number (SN), type, and recent 
calibration information is shown. Select Calibrate. The Conductivity Calibration Wizard 
starts. 

7. Select the calibration solution the sensor is soaking in and select Next to continue. 
8. In the next screen, select Run to begin the stabilization. The display will continuously update 

as readings are taken and compared against the stabilization criteria. Status indicators: 
a. NOT TESTED is displayed until the calibration is selected by pressing Run. 
b. UNSTABLE indicates the sensor response does not meet the criteria for a valid 

calibration point. 
c. NOMINAL indicates the sensor deviation meets early stabilization criteria. 
The Accept button becomes available when nominal stability is achieved, wait until STABLE 
appears before selecting the Accept button. Calibration proceeds automatically to the next 
screen. Temperature at the time of calibration is displayed for your information. 
 

Most sensors stabilize within 1-3 minutes if the sensor is properly hydrated before 
calibration. To minimize stabilization times, do not handle the instrument during the 
time the sensor is taking readings in the calibration solution. 

 
9. The final screen shows the new cell constant (Kcell) calculated for the selected range during 

the calibration process. The cell constant should range between 0.34 ï 0.4. 
10. Select Finish in order to program the sensor with the displayed cell constant. The 

conductivity sensor is now calibrated and ready to use in the range for which it was calibrated. 
 
1.4.4.3 pH 
Prior to calibration make sure that the pH sensor is installed and clean. To install the sensor: 
1. Remove any moisture or dirt and use the sensor removal tool to remove the plug or sensor 

from port 1 (FIGURE 1.5). Retain the plug for future use. The sensor can be cleaned by 
rinsing it with tap water, then with deionized water, followed by a rinse with the solution to 
be used for calibration.  

2. Check lubrication of the sensor o-rings. 
3. Handle the sensor by the sides not the tip and align the mark on the side of the sensor with 

the mark on the port. 
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4. Use the sensor insertion tool to press the sensor into the port until it docks with the 
connector at the bottom. When properly inserted a small gap (width of the sensor removal 
tool) remains between the widest part of the sensor and the instrument body, for ease of 
removal. 

 
The following steps will be followed to calibrate the pH probe on the MPT: 
1. With the pH sensor installed and plugs or sensors in the other sensor ports, rinse the front 

end of the MPT. 
2. Insure the black PVC base is attached to the Cal Cup. Triple rinse the Cal Cup and fill to 

the fill line with the selected calibration solution. Begin with the lowest buffer value when 
performing a multi-point calibration. If all the sensors are installed use the lower fill line as 
a guide (about half full), otherwise fill to the upper line. 

3. Insert the front end of the MPT into the open end of the Cal Cup. Thread the Cal Cup 
onto the body until seated against the o-ring, then back off slightly to avoid over-tightening. 

4. Connect the MPT to a PC and establish a connection in Win-Situ 4.0. 
5. Select the MPT in the Navigation tree. The software will automatically detect and display 

the installed sensors. If one or more sensors are installed in the wrong port, an error message 
will be displayed. Simply remove the sensor and install it in the correct position, then 
ñrefreshò the device before continuing. 

6. Click to select pH in the Parameters list. The sensor serial number (SN) and recent 
calibration information is displayed. Select Calibrate. 

7. Select the number of calibration points for this calibration and the pH value of the 
calibration solution for each point. Cal point 1 is the solution the sensor is soaking in now. 
Select Next to continue. 

8. In the next screen, select Run to begin the stabilization. The display will continuously update 
as readings are taken and compared against the stabilization criteria. Status indicators: 
a. NOT TESTED is displayed until the calibration is selected by pressing Run. 
b. UNSTABLE indicates the sensor response does not meet the criteria for a valid 

calibration point. 
c. NOMINAL indicates the sensor deviation meets early stabilization criteria. 

The Accept button becomes available when nominal stability is achieved; donôt press 
the Accept button until a STABLE indicator is displayed. 

9. If doing a one-point calibration, go to step 12. 
10. For a multi-point calibration, remove the Cal Cup, discard the first solution, triple rinse and 

refill the Cal Cup with the second solution. 
11. Select Run to begin the stabilization for the second calibration point. Status indicators and 

controls are the same as for the first calibration point (Step 8). 
12. The final screen shows the sensor slope and offset calculated during the calibration process. 

For a three point calibration, two sets of calculated coefficients will be shown. The slope 
should range between -50 mV/ph and -62 mV/ph.  A value outside this range may indicate 
a bad sensor and a replacement should be obtained. 

13. Select Finish in order to program the sensor with the newly calculated calibration 
coefficients. The pH sensor is now calibrated and ready to use. 
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1.4.4.4 Dissolved Oxygen 
The D.O. sensor performs best in clean water. In environments with high organic content, the 
membrane can become fouled. Rips, tears, and other damage will also affect membrane 
performance. For best results, replace the membrane when the slope and offset calculated during 
calibration change dramatically, and also after a long-term deployment. Whenever the membrane is 
changed, the sensor must be filled and conditioned for 24 hours prior to calibration. Because the 
amount of oxygen that can be dissolved in water changes with changing barometric pressure, DO 
should be recalibrated whenever there is a change in elevation or weather induced pressure 
fluctuations. 
 
The procedure for filling and changing the membrane is as follows: 
1. Remove the soft protective caps from the membrane end and the connector end of the 

sensor. 
2. Remove the membrane module from the sensor body and fill with electrolyte as follows: 

a. Holding the membrane module open-end up, position the electrolyte dispenser 
against the side of the module without touching the membrane and fill slowly. 

 
To eliminate air bubbles, tap the side of the module briskly with your fingernail or small 
tool. 
 

3. Insert the sensor into the open end of the membrane module. To minimize air, some of the 
electrolyte should overflow from the open end as the sensor is inserted. 

4. Thread the membrane module to the D.O. sensor. 
 
Install and condition the probe as follows: 
1. Remove any moisture or dirt and use the sensor removal tool to remove the plug or sensor 

from port 2 (FIGURE 1.5). Retain the plug for future use. 
2. Check lubrication of the sensor o-rings. 
3. Handle the sensor by the sides, not the tip and align the mark on the side of the sensor with 

the mark on the port. 
4. Use the sensor insertion tool to press the sensor into the port until it docks with the 

connector at the bottom. When properly inserted a small gap (width of the sensor removal 
tool) remains between the widest part of the sensor and the instrument body, for ease of 
removal. 

5. Put a small amount of clean water in the clean Cal Cup and attach it loosely to the 
instrument. Do not seal the Cal Cup; it should be at ambient pressure. The sensor 
membrane can be submerged or above the water level. 

6. Connect the MPT to a PC and establish a connection in Win-Situ 4.0. 
7. Select the MP TROLL 9000 in the Navigation tree. All installed sensors will be displayed. 

Powering of the D.O. sensor begins as soon as the software recognizes the D.O. sensor and 
displays it in the Navigation tree. This starts the conditioning process. 

 
It is not necessary to maintain the computer connection; conditioning continues as long 
as the sensor is installed. Be sure the membrane does not leak. There should no be any 
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drops on the surface or visible air bubbles under the membrane. Condition the sensor 
for 24 hours before calibrating. 
 

The following steps will be followed to calibrate the DO probe on the MPT: 
1. With the D.O. sensor installed, conditioned and plugs or sensors in the other sensor ports, 

rinse the front end of the MPT thoroughly in clean water to remove contaminants and traces 
of fluids used for earlier calibrations. 

2. Dry the D.O. sensor membrane by shaking the probe and/or gently wiping with a soft swab 
or the corner of a tissue. Be careful not to damage the membrane. 

3. Triple rinse the Cal Cup with tap water and attach it to the MPT. Thread the Cal Cup onto 
the body until seated against the o-ring, then back off slightly to avoid over tightening. 

4. Invert the Troll with Cal Cup attached and remove the black end cap. 
5. Gently fill the Cal Cup with clean water until the temperature sensor is completely covered 

and the membrane at the tip of the D.O. sensor is in air. If any water splashes onto the 
membrane, gently dry it again. 

6. Loosely attach the end cap to the Cal Cup. For proper venting, a small hole in the threads 
of the cap should be at least partly visible.  A clamp or other support may be used to maintain 
the TROLL 9000 in this inverted position.  

7. Connect the MPT to a PC and establish a connection in Win-Situ 4.0. 
8. Select MP TROLL 9000 in the Navigation tree. The software will automatically detect and 

display the installed sensors. 
9. Select Dissolved Oxygen in the Parameters list. The sensor serial number (SN) and recent 

calibration information is displayed. 
10. Select Calibrate. The D.O. Calibration Wizard starts. 
11. Select the number of calibration points; in general a one-point calibration in air will yield 

satisfactory results. Refer to the MPT operator's manual for a two-point calibration in water. 
12. Select the membrane type (the thickness is stamped on membrane module; if not marked, 

itôs a 1-mil Teflon). Be sure the correct membrane type is selected. 
13. Select air for first calibration point. 
14. Select the default stimulus at saturation. This value is calculated by the software at the current 

temperature and barometric pressure. Click Next to continue 
15. Select Run to begin stabilization for the first calibration point. The display will continuously 

update as readings are taken and compared against the stabilization criteria. 
 
Status indicators: 
NOT TESTED is displayed until the calibration is selected by pressing Run. 
UNSTABLE indicates the sensor response does not meet the criteria for a valid calibration point. 
NOMINAL indicates the sensor deviation meets early stabilization criteria. 
 
The Accept button becomes available when nominal stability is achieved; donôt press the Accept 
button until a STABLE indicator is displayed. The calibration proceeds automatically to the next 
screen. The calculated sensor slope and offset are shown. 
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A properly functioning sensor with a 1-mil membrane will have a slope in a range of 30-67 nA/ 
(mg/l). Anything outside this range suggests a problem with either the membrane or the sensor. 
Install a new membrane; if problems persist, a new sensor may be needed. Additionally, the default 
offset should read 2nA. 
 
16. Select Finish in order to program the sensor with the new calibration coefficients. 
 
1.4.4.5 Storage 
If the instrument will be deployed in a day or so, leave all the sensors installed in the MPT. The 
sensors can be stored for up to two weeks in the instrument with a moist sponge in the bottom of 
the Cal Cup to provide a moist environment. For long-term storage, the water quality sensors should 
be returned to their original packaging and the lubricated o-rings should be protected from dust and 
dirt. The conductivity sensor should be removed, rinsed and stored dry. The pH cannot be stored 
dry, in order to preserve the sensorôs reference solution, store the sensor in the electrode storage 
bottle in a strong potassium chloride (KCl) solution. Ensure the bulb is immersed to keep it 
hydrated. The DO sensor should be rinsed with deionized water, capped, and stored dry. 
 
1.4.5 INSITU CALIBRATION  
The pH sensor should be stored in pH storage solution or pH 4 when not in use.  This should be 
done anytime the instrument is not deployed for more than 5 days.   

 
DO NOT remove RDO cap unless replacing! 
 
 

1.4.5.1 Preparation for Use: 
1.   Take the orange pH port plug out of the sonde unit. 
2.   Locate the pH probe in the sensor storage bottle and remove. 
3.   Insert probe into unit. 
4.   Store sensor storage bottle in safe location. 
5.   Put batteries in blue tooth unit. 
 
1.4.5.2 Calibration 

Tap the Calibration icon   in the inSitu App to access a list of sensors that are available for 
calibration. 
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1.4.5.2.1 Dissolved Oxygen 

 
Use the vented cup for calibration 
 

 
1.  Tap the Calibration icon. 
2.  Tap RDO Sensor. 
 

 
 
3.  Select 100% Saturation.  
4.  Place a water-saturated sponge in the bottom of the calibration cup. Place the instrument 

into the calibration cup, and tap Start. 
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5.  When the calibration is stable, tap the Accept button. 
6.  To view the calibration report, tap View Report. 
7.  Rinse the sensors thoroughly with DI water. 
8. Record calibration info in log book. 
 
1.4.5.2.2 Conductivity Sensor 
1.  Tap the Calibration icon to access a list of sensors that are available for calibration. 
2.  Tap Conductivity Sensor. 
3.  Tap 1-Point Calibration. 
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4.  Make sure the vented cap is installed on the calibration cup. Fill the cup to the fill line with 
calibration standard. Place the instrument into the calibration cup, and tap Start. 

5.  inSitu automatically detects the calibration standard.  If not, tap the white box and type in 
true value of standard. 
 
If your calibration standard references 20° C, tap the Thermometer icon and change the 
reference temperature. 
 

6.  Once the calibration is stable, tap the Accept button. 
7.  To view the calibration report, tap View Report. 
8.  Rinse the sensors with DI water. 
9. Record calibration info in log book. 
 
 
1.4.5.2.3 pH Sensor 
1.  Tap the Calibration icon to access a list of sensors that are available for calibration. 
2.  Tap pH Sensor. 
3.  Tap 2-Point Calibration. 
4.  Make sure the vented cap is installed on the calibration cup. Fill the cup to the fill line with 

the first calibration buffer. Place the instrument into the calibration cup, and tap Start. 
5.  When the calibration is stable, tap the Accept button. 
6.  Fill the cup to the fill line with the second calibration buffer. Place the instrument into the 

calibration cup, and tap Start. 
7.  When the calibration is stable, tap the Accept button. 
8.  To view the calibration report, tap View Report.  Document the 

stabilization of the pH 7 and check Live Reading screen for pH 10 
and record value. 

9. Record calibration info in log book. 
 
1.4.5.3 How To Store: 
1.  Take pH probe out of unit and insert orange pH port plug into 

unit. 
2.   Take pH probe and put on o-ring and cap.  Store probe in sensor 

storage bottle with appropriate solution (see Section 9.4.1.3 Insitu 
Maintenance). 

3.   Take batteries out of blue tooth. 
 
1.4.5.4 In-Situ iPod Maintence & Solutions: 
All insitu iPods should be checked for software updates and battery health during quarterly 
maintenance. Necessary materials are: 

¶ Login information 
o For Monitoring Unit  

Á Username: monitoringunit1@icloud.com Password: Monitoringunit1 
¶ iPod USB charging cord and USB outlet 

mailto:monitoringunit1@icloud.com
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¶ Active WiFi connection 
¶ In-Situ iOS Application & Battery PRO for Battery Life iOS Application installed on 

device 
1. Turn on the iPod by holding the power button until the Apple Logo appears 
2. Select and run the application ñBattery Pro for Battery Lifeò 
3. Select the menu at the top left of the application, then navigate to ñBattery Detailsò 
4. Record Battery Health (displayed in units mAh) in calibration book 

a. If battery health is in the ñred zoneò or below 50% total capacity See 1.4.5.4.2 
i. Use Total Capacity, not Current Capacity. Total is the overall health, Current 

is only the battery life remaining at that moment. 
ii. If unsure of Battery status, a manually battery test can be run (Section 1.4.5.4.1) 

b. Return to iPod home screen 
5. Plug the iPod into the wall using the charging cord and ensure that the iPod is receiving a 

charge (Battery icon top right corner is green, or has a lightning bolt icon) 
6. Navigate to the settings application (Gear icon) and select General from the menu, then About 

a. Directory tree: Settings>General>About 
b. Record the ñVersion Detailsò 

7. Navigate back to General  in the Settings Menu and select ñSoftware Updateò 
a. If update available, tap the begin update option. Allow 30-90 minutes for update 
b. If update unavailable close all applications and shutdown iPod until next Quarter! 

 

  
FIGURE 1.6.  Battery PRO for Battery Life app. 
 
1.4.5.4.1 Manual Battery Test 
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This is a test to determine if the Battery Health application is accurate. Recommended to be done 
to each iPod once per FY.  

1. Power on iPod 
2. Charge to FULL battery 

a. Avoid ñover chargingò. Once it hits 100% unplug it and record the time 
3. Run both the battery health application as well as the insitu application 

a. This is to simulate ñfield useò 
4. Lock the phone (while still on), place at your desk, pocket, etc. You want to keep it with you. 
5. Periodically check the current battery capacity, recording the time and battery % 

a. Every few hours is acceptable time frame to check. We are just looking for the battery 
to behave abnormally.  

6. If iPod dies prematurely (<5 hours) there is probably a serious problem assuming no software 
updates available Ą Escalate if dies prematurely. See 1.4.5.4.2 

a. If iPod stays on 12-24 hours straight without serious battery loss, recharge it, turn it 
off, and itôs ready for use! 
 

1.4.5.4.2 Incase of iPod Health Problems 
This section is only applicable if the insitu iPods are having battery health problems. Battery health 
problems can include, but are not limited to: 
¶ Battery PRO for Battery Life indicates poor battery capacity ï This can mean it is in the 
ñred zoneò or displays <50% total capacity remaining 

¶ Premature shutdown, iPod is not retaining its battery longer than 5 hours (or less) 
¶ iPod is overheating rapidly during use 
¶ iPod will not charge when plugged into its USB charger (or immediately charges completely 

but depletes when unplugged) 
Potential solutions to escalate are as followed and will vary as time passes and newer models of 
iPod are developed, as well as software. (These solutions are in order of potential price, low to 
high). 
¶ [Temporary Solution] Selecting Low Power Mode can provide temporary relief from battery 

health problems. This can be achieved by going to Settings > Battery > Low Power Mode > 
and turning it on.  This will  change the performance of the iPods, expectantly slower, and 
prone to crashing with multiple application use. 

¶ Battery replacement is a potential option, but will be expensive. Prices range from $20 (off 
brand battery) to $80 for Apple provided support. This does not include installation of the 
battery. 

¶ Replacement of devices. As of 3/31/2017 In-Situ Inc is still supporting Apple devices, but 
is moving away from Apple and focusing on Android products. The iSitu application is 
available on both platforms and can be installed freely and on as many devices as desired. 
This is the most expensive option, as it is replacing an entire fleet of devices. (Range of 
price $199-499 per device. Total max price $1500 for three devices.) 
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1.5 CLEANING EQUIPMENT  
1.5.1 CHURN SPLITTER, DH  81 AND SAMPLE BOTTLE CLEANING 
Prior to field use, the churn splitter must be cleaned as follows. 
1. Wash outside and inside surfaces of the equipment (Chrun, DH81 & sample bottle)  

thoroughly with tap water and a non-phosphate (e.g., Liquinox) detergent using a non-
metallic stiff long-handled brush and let soak for thirty minutes.  Before emptying container, 
run about 100 milliliters of the soap solution through the spigot. 

2. Rinse all surfaces thoroughly with tap water. 
3. Rinse inside surfaces thoroughly with 500 milliliters of 5% hydrochloric acid (HCl). Run 

some of the HCl solution through the spigot; 
however, if the churn splitter contains a metal spring 
in the spigot, do not open the spigot.  For field 
cleaning, discard acid in a bucket with enough 
limestone or suitable material to neutralize the acid 
until it can be disposed of properly at the laboratory.  
For laboratory cleaning, discard used acid in a waste 
container labeled ñHCl wasteò or flush down sink 
with a copious amount of running water. 

4. Rinse all surfaces thoroughly (at least twice) with de-
ionized water. 

5. After the second rinse, pour approximately 2 liters of de-ionized water into the churn.  Swirl 
the water in the churn; then check the pH with test strip paper. If less than 5.5 SU, discard 
rinse water and rinse again with de-ionized water. 

6. Set cleaned equipment on a suitable drying rack in a contaminant free environment. 
7. Double wrap the churn with clean heavy-duty trash bags to protect from contaminants 

during storage and transportation.  Place cleaned DH-81 parts in heavy duty sandwich bags 
to protect from contaminants. 

1.6 FILTRATION AND TUBING  
Silicon tubing is needed if dissolved metals are to be collected.  The silicon-based tube should be cut 
to length in the lab before going into the field.  While cutting the tubing, wear a pair of clean lab 
gloves and make the cut with a ceramic knife on a clean surface to prevent contamination of the 
tubing.  After cutting the pieces to length (one tubing per site, plus any extra needed for quality 
control samples), place them in a clean, sealable plastic bag for transport to the monitoring sites.   
 

Do not allow tube ends to come in contact with any surfaces either in the lab or in the 
field. 
 

1.7 SITE RECONNAISSANCE  
Site reconnaissance a vital part of preparing for a sampling run.  The reconnaissance may be as 
simple as looking up the information on the database to see how to get there and determining who 
owns the property or it may require a special visit to determine if the site is accessible. 

FIGURE 1.6.  DH-81nozzle and bottle. 



STANDARD OPERATING PROCEDURES FOR SURFACE WATER QUALITY SAMPLING 
 

REVISED MARCH 2018  33 

 
At a minimum the following questions should be considered before heading to a site. 
¶ Who owns the land? 
¶ If it is a private owner, did they grant access just for one trip or for multiple trips?  Do they 

want to be notified before you come? 
¶ Are the directions adequate?  Do you need to rewrite them? 
¶ Will the sampling crew need a DH81 or churn splitter? 
¶ Is the site perennial, intermittent or ephemeral? 

1.8 SAMPLING PREPARATION FOR STREAM ECOSYSTEM MONITORING  
Chapter 7 covers how to conduct Stream Ecosystem Monitoring (SEM).  SEM requires looking up 
the following information before going into the field (See Section 7.4.3). 
¶ Flow regime 
¶ Flow regime category 
¶ The fields listed under the stream type identification (Watershed Area, Valley Type) 
¶ Sinuosity and Slope 
¶ Elevation (for riparian association) 
 
This information will enable the samplers to determine the stream type in the field and verify that 
the measured bankfull width corrilates with the bankfull widths predicted by the regional curves. 
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CHAPTER 2 GENERAL FIELD PROCEDURES 
This chapter covers general sampling information including field forms, decontamination 
procedures in the field and site safety.  

2.1 FIELD DATA SHEETS 
There are several different versions of field data sheets for the Monitoring or Watershed Protection 
Unit based on the particular waterbody or study of interest.  The Monitoring Unit typically uses the 
form listed in FIGURE 2.1.  The Lake Program's field data sheets also must take into account depth 
and other lake specific parameters such as water clarity.  TMDL's field datasheets are site specific.  
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FIGURE 2.1.  Field data sheet for ambient stream monitoring. 
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2.1.1 FILLING OUT DATA SHEETS 
The purpose of field data sheets is to document field data, how water samples were collected and 
other important observations.  It is essential that staff write legibly and document information in 
such a way to enable future samplers and possibly the public to understand the observations and 
measurements collected in the field (FIGURE 2.2).   
 

An important quality control check is to have the second field person (i.e. a person other 
than the one who filled out the form) check over the form before leaving the site. 
 

2.1.1.1 Instructions for filling out Reach Observations on the Ambient Stream Form 
Narrative observations about 
the general stream condition 
can be helpful in diagnosing 
potential problems.  The 
observations consist of general 
appearance of the stream 
reach and stream bank, water 
appearance and odor, 
presence of fish, especially 
sunfish and crayfish as well as 
hydrological information 
about flood or drought 
evidence, flow regime and 
water source (FIGURE 2.3).  
Biotic interactions by exotic 
species such as crayfish and 
sunfish are an important 
source of impairment of the 
macroinvertebrate community.   Hydrological information is important for identifying flood or 
drought impacts, and ensuring that the stream is perennial prior to macroinvertebrate sample 
collection. 
 

FIGURE 2.2.  Staff filling out a site sketch in the field. 
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FIGURE 2.3.  Reach Observations on the Ambient Stream Monitoring Field Form. 
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Procedure for Filling Out Reach Observations 
The observations take place 10 meters upstream and downstream 
of the sample point (FIGURE 2.4).  Some observations are 
restricted to the wetted width of the stream and some involve 
looking at the banks. 
¶ % Algae refers to filamentous algae (not diatoms) and 

consists of green and blue-green algae that can form small 
tufts to large beards attached to substrates or are floating 
at or near the stream surface.  This visual estimate is only 
within the wetted width of the stream. 

¶ % Macrophytes refers to aquatic vascular plants.  Do not 
count the plants that are found outside the edge of water.  
Estimate the percent of the wetted width of the stream that 
is covered by the macrophytes 10 meters upstream and 
downstream of the sample point.  Percent cover is visually 
estimated and is generally a low number unless there is 
nutrient enrichment. 

 
2.1.2 PHOTO MONITORING  
Photos are taken at each visit to a sampling site.  Based on the 
desired objectives, the photo should provide a representative view 
of that site.  Ideally, the photo should be taken at a fixed point of reference to enable comparison of 
photos over time.   
 

Be sure the time and date on the camera are correct.  Matching the time and date of the 
photo with your sampling event is the easiest way to keep track of where each photo was 
taken. 

 
For streams, the minimum number of photos is two: looking upstream from below the sample point 
and looking downstream from above the sample point.   
 
For lakes, photos should be taken to support any observations, ideally with some recognizable 
landmark in the background.   
 
Taking additional photos is encouraged.  Document the sampling event, any changes from the last 
visit, outgrowths of filamentous algae on the stream bed, channel obstructions, man-made channel 
alterations or disturbances, floodplain debris, trash, sediment deposition features, point bars, bank 
erosion, head cuts, streambed particles, riparian community, wetlands community, bank particle 
composition, etc.  The objective is to fully document the condition of the site and photos are ideal 
for this purpose. 
 
Photos should be taken to include the sample point with a person framed within the photo to show 
scale.  If the stream channel has been altered since the last site visit, additional photos should be 

Sample Point 

10 Meters 

10 Meters 

FIGURE 2.4.  Plan view of a 
stream.  Look 10 meters up and 
downstream of the sample point to 
fill out the reach observations. 
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taken.   Site alteration may include recent flood evidence, channel scour, sediment deposition, 
construction or man-made alterations in the floodplain or channel, or other biological or ecological 
changes that warrant documentation.  All photos taken at a site should have the description of the 
photo (e.g. looking upstream, looking downstream, dam site). 
 
2.1.2.1 Labeling Photos 
Each photo should be labeled with the following information.  
¶ Site ID  
¶ The date the photo was taken  
¶ Description (e.g. looking downstream, erosion along right bank, cottonwood-willow 

community), and  
¶ Any applicable notes.   
 
Photos should be placed into the respective site file (see Section 10.4 for site file organization). 
 
2.1.2.2 Digital Photos 
Representative digital photos should be downloaded to S:\ common\ photos\ water.  Create a new 
site folder on the ñSò drive using the site ID, if a site folder does not yet exist. LCCOY002.34 and 
SRROO-A are examples of a correctly formatted site IDs.  Do not add any extra spaces.  File names 
should be in a yyyymmdd format followed by a one word photo description (ex. 20070930up).  Be 
selective with as to how many photos you add to the "s" drive.  Two photos per sample event is best.  
Do not include 20 different pictures of the same sampling event.  Extra pictures should be stored 
on your hard drive. 

2.2 EQUIPMENT AND PERSONNEL DECONTAMINATION PROCEDURES 
The purpose of this procedure is to provide a description of methods for preventing or reducing 
cross-contamination and a description of methods that will protect the health and safety of site 
personnel. 
 
2.2.1 FIELD EQUIPMENT DECONTAMINATION  
All reusable sampling equipment should be properly cleaned before going into the field.  When 
sampling and field activities are completed, sampling equipment should be decontaminated before 
leaving the site.  This should be done at every site.  The purpose of the field decontamination 
procedures is to remove any impurities that might bias the analytical results or potentially spread 
invasive organisms.   
 
1. Remove any large debris from the equipment being cleaned (such as mud on boots). 
2. Rinse any personal gear (waders, boots, etc.) that has come into contact with the water being 

sampled with quaternary ammonia. 
3. See Section 2.3.5.3.1 for boat decontamination procedures. 
4. Rinse any equipment that has come into contact with the water with quaternary ammonia.  

Probes and sensitive equipment are not generally rinsed with quaternary ammonia but 
should be rinsed with clean water and wiped down.   

5. Take advantage of the sun to dry/decontaminate equipment between sites. 
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6. Additional care should be taken for sites with known invasive or sensitive species. 

2.3 SAFETY PROCEDURES 
Personal safety of staff engaged in any field work activity takes is the most important part of any trip 
into the field.  Staff should never place themselves in dangerous or risky situations.  Any hazards 
that are known by field personnel should be communicated to other members of the field crew. 
 
Field work should be postponed if there is indication that engagement in the field activity could 
cause bodily harm other than the normal risks associated with field work.  All field work has some 
risk associated with it such as driving, hiking on uneven surfaces, wading in streams or working with 
chemicals while wearing appropriate personal protective gear.  This is normal risk.  Working during 
lightening storms, at night, during flash flood conditions, or during snowy weather is not considered 
"normal risk".  If any member of the field crew is uncomfortable with a reasonable self-determined 
hazardous field condition, it is that personôs responsibility to bring this to the attention of the project 
lead and that person is not required to complete the work assignment.  A ñreasonable self-
determined hazardous field conditionò is defined as other than normal risk.  The project lead shall 
not dismiss any personôs concerns that field conditions are too hazardous to complete the work 
assignment. 
 
2.3.1 FIELD TRIP ROUTING AND TELEPHONE CHECK-IN PROCEDURE 
Before any field trip is conducted, a Routing Form (FIGURE 2.5) must be completed.  Copies shall 
be given to other staff members assisting on the trip and to the contact person.   
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FIGURE 2.5.  Routing Form 
 
2.3.2 SAFETY GUIDELINES 
Safety guidelines are divided into general, streams and lake safety. 
 
2.3.2.1 General Site Safety 
The following guidelines apply to all field work by staff employed in the Surface Water Section. 
¶ No sample or measurement is worth the risk of injury. 
¶ Field sampling crews should consist of at least two members unless otherwise approved by 

the supervisor. 
¶ Be conscious of the whereabouts of rattlesnakes, mountain lions, and other dangerous 

animals. 
¶ Wear hiking shoes that fit well and use sun screen regularly. 
¶ Open body wounds are entry sites for infection; take the necessary precautions for self 

protection. 
¶ If there is storm activity in the work area, wait for safer conditions to develop or postpone 

the work assignment. 
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¶ Do not sample at night without approval from the supervisor.  If night sampling is approved 
see Section 2.3.4. 

¶ Do not trespass on private property, Indian reservations, or 
posted restricted public lands without prior permission and 
written approval from property owner or administrator. 

¶ If strange or suspicious looking people are in the work area, 
either wait for them to leave or postpone the work to a later 
time.  Do not force confrontations with strangers and back 
away from imposed confrontations. 

¶ Take the necessary precautions against exposure to harmful 
weather conditions (e.g. heat, cold, snow, wind). 

¶ Wear appropriate hiking shoes and apply sunscreen. 
¶ The project lead is responsible for providing water at the work 

site for drinking and washing.  However, it is each personôs responsibility to provide enough 
drinking water for their own use on any work assignment.  Do not rely upon others for water 
needs.  Recommended amounts of water for summer work is two gallons per person in the 
field vehicle and at least one quart per person away from the vehicle. 

¶ It is each personôs responsibility to wear proper clothing for the type of work to be performed 
and the expected weather conditions at the work site. 

¶ Carefully evaluate a given on-site situation to determine if the task can be performed safely.  
Consider potential hazards to avoid and prepare for worst-case scenarios.   

¶ Always look for escape routes in case of flash floods. 
¶ Always respect the on-site opinions of co-workers regarding safety issues. 
¶ Use a personal flotation device when working around swift or deep waters. 
¶ Consider bringing a weather radio to get the latest weather information. 
 
2.3.2.2 Stream Site Safety 
¶ Wear protective foot wear when entering streams. 
¶ Do not enter the stream if the water is flowing too fast. 

o Walking in streams and along stream banks are slip-and-fall conditions and it is the 
observerôs responsibility to take appropriate precautions against sustaining personal 
injury. 

¶ When fording a stream with a vehicle, the following requirements are necessary for 
evaluating a safe passage;  
o The depth and velocity of the water at the crossing,  
o The vehicle limitations, and adequate experience and driving skills of the operator.   
o Consider what the depth of water under worst conditions could be if a return 

crossing is necessary.   
o Use extreme caution when entering water deeper than the truckôs axle or where the 

water is higher than the bottom of the truck. 
¶ Chest straps or wader belts should be worn around chest waders to prevent possible 

overtopping of waders.  Donôt panic if waders do overtop.  You can still swim in waders. 
 

FIGURE 2.6.  Pay attention to 
and respect signs.   They are 
there for a reason. 
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2.3.2.3 Lake Site Safety 
A safe trip will depend on bringing all the necessary equipment (see Appendix A) and good 
communication between team members, especially when launching or trailering the boat. 
 
A ñsafety meetingò should be held before going out on the lake.  The trip lead should briefly describe 
the weather conditions expected for the day and provide the crew with information about the dayôs 
objectives and safety considerations (ex. drive slowly at the north end of the lake because itôs shallow).  
Make sure everyone knows where the first aid kit or other safety equipment is located.  A life jacket 
is required on-board for each person.  Give the crew a chance to ask questions or bring up any other 
concerns 
 
Slipping hazards can be avoided by wearing a shoe with a gripping sole (donôt wear flip flops). 
 
2.3.2.4 Fish Backpack Electroshocking Safety 
Electrofishing can be dangerous.  At least two people have died and over 400 people have been 
injured during electrofishing operations in the United States in the last 20 years.  There are three 
serious safety concerns about electrofishing activities: 1) drowning; 2) electrocution; and 3) personal 
injury.  The use of personal protective gear can significantly reduce chances of injury.   
 
The following guidelines must be followed by staff collecting fish using the backpack electroshocker. 
1. Before beginning sampling, all electroshocking must be checked to ensure it is good working 

order (no frayed or exposed wires, loose components) 
2. All electrofishing gear must receive regular maintenance and inspection. 
3. Staff must receive the minimal training in Section 2.3.3. 
4. Gloves must be worn by all participants during all electrofishing operations.  All gloves must 

be rubber or PVC, dry in side and free of leaks.  Extra gloves should be available. 
5. Boots and Waders.  All personnel involved in all electrofishing operations will wear hip boots 

or chest high waders. 
6. The use of personal floatation devices in stream shocking operations will be at the discretion 

of the crew leader and staff. 
7. Eye protection.  The wearing of polarized lens glasses is recommended to increase visibility 

and improve the efficiency of fish capture. 
8. First Aid Kit.  A full first aid kit will be available and location communicated to all staff. 
9. No one should reach into the water at any time during electroshocking.   
10. The lead is responsible for providing clear instructions for alerting the operator of the 

shocker to shut off the shocker in the event of a staff member falling into the water. 
 
2.3.3 SAFETY TRAINING  
The following training/monitoring are required for all monitoring personnel. 
1. First aid (renew every two years) 
2. Wilderness First Aid (renew every two years) 
3. Boat safety (Lakes personnel; 1 time only) 
4. CPR (renew every two years) 
5. Electroshocking (applies to all staff who collect fish with the backpack shocker) 
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2.3.4 STORMWATER NIGHTTIME SAMPLING FIELD SAFETY GUIDELINES  
¶ All daytime safety guidelines apply to nighttime sampling.  Additional guidelines for 

nighttime sampling are listed. 
¶ Participation in nighttime stormwater sampling is voluntary. 
¶ Fording a stream at night under stormy conditions is dangerous and extreme caution should 

be exercised when doing so. 
¶ Wear a personal flotation device when entering a stream. 
¶ Use a headlamp. 
¶ Do not hike more than 500-feet from the field vehicle. 
¶ Take either a satellite phone or cell phone.  A cell phone is sufficient if excellent cell phone 

coverage is available at the site.  If cell phone coverage is insufficient, a satellite phone is 
required. 

¶ Call or leave a message with the supervisor before leaving after normal work hours and call-
in no later than 0900 hours by the next day. 

¶ For sites considered too hazardous to sample at night, reevaluate those sites the next morning 
before proceeding to take samples. 

¶ Use a weather radio to get the latest weather information. 
 
2.3.5 BOAT SAFETY 
ADEQ currently uses a pontoon boat, an aluminum boat and 
a raft to complete lake work. 
 
The pontoon boatôs gas tank holds approximately 20 gallons 
and needs to be filled with unleaded gas 87 octane or higher 
quality.  The pontoon is started with a key ignition (FIGURE 
2.6). 
 
The aluminum boat has a gas tank on board.  Re-fill it as 
necessary with high-performance unleaded gas.  Prep the 
motor with the hand pump and make sure the motor is set to 
ñstartò on the throttle.  Pull the cord (like a lawnmower) 
several times to get the motor started.    
 
Life vests are legally required to be on-board for each 
passenger.  The crew should have taken the 8-hour Boating 
Safety course provided by the Coast Guard in order to 
become familiar with proper boating procedures. 
 
2.3.5.1 Pre-trip checklist 
¶ Bring boat license aboard 
¶ Remove cover, fold up and store under console 
¶ Visually inspect for obvious damage on boat and trailer including breaks, cracks, loose bolts 
¶ Bearings are greased 

FIGURE 2.6.  Backing the pontoon into 
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¶ Motor mountings are secure 
¶ Rails are secured to the frame 
¶ No oil leaks 
¶ Check power on battery, navigation lights and horn 
¶ Check that power steering fluid level is full 
¶ Tires (including spare) have no cracks or wear and have adequate pressure 
¶ Tie-downs on bow (hand crank) and stern (straps) are not worn and are secure 
¶ Motor oil levels are adequate (dipstick is accessed by removing the hard plastic cover over 

the motor) 
¶ Fuel level is adequate (considering trip duration and access to gasoline) 
¶ Safety chains and electrical adaptor are connected 
¶ Hitch is secured with cotter pin 
¶ Test electrical for signals, brake lights, and taillights 
¶ Remove tire chocks 
¶ As you are pulling away from the parking space listen for any strange noises coming from the 

trailer 
 
2.3.5.2 Launching the boat 
¶ Disconnect stern straps and unhook bow clip on crank 

 
Disconnect trailer lights from truck electrical power point (otherwise it will blow a fuse) 
 
¶ Turn on batteries 

¶ Load the boat with equipment 
¶ Set up the bimini cover if necessary 
¶ Communicate with others about where the person who is responsible for parking the truck 

and trailer will be picked up 
¶ Check the boat ramp for hazards (swimmers, debris, parked vehicles, etc.) 
¶ Slowly back boat into the water until you see the stern float  
¶ Start boat and slowly back off the trailer 
¶ Let the boat warm up a couple minutes before idling out of no wake zone (get away from the 

ramp and do not impede boat traffic at ramp) 
 
2.3.5.3 Returning from a trip 
 
2.3.5.3.1 Putting the boat back on the trailer 
¶ Assist the driver of the truck in backing into the water but donôt let him/her immerse the 

tailpipe 
¶ Observe the water depth and raise the motor if necessary (without taking the intake out of 

the water)  
¶ Slowly drive the boat back up onto the trailer rails 
¶ Hook up bow clip, crank tight, and put in lock position 
¶ Drive boat out of water. While still on the ramp, remove plugs from pontoons and drain out 

water if necessary. Replace plugs after pontoons drain.  
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¶ Pull boat up to parking lot 
¶ Replace stern straps 
¶ Turn off the batteries 
¶ Reconnect electrical trailer/vehicle connections 
¶ Remove anything from boat deck that is not secure for highway travel 
¶ Take out key and store it with you in truck 
 
2.3.5.3.2 Returning equipment and decontamination 
Return all equipment to its previous location.  Clean field equipment as needed.  If any 
work/maintenance is needed on the boat, log it in the logbook and work with the lab coordinator 
to get the necessary supplies or repairs.   
 
De-contamination prevents the spread of invasive aquatic plants and animals.  After every trip, 
remove any aquatic plants from the anchors, boat and trailer.   
 
Decontaminate the boat after each trip.  To decontaminate, spray the boat and trailer with 
quaternary ammonia (recommended by Game and Fish as of February 2008) or with a 10% bleach 
solution or use the decontamination method prescribed by Game and Fish.  Be sure to 
decontaminate any surfaces that were in the water including the trailer, the hull, anchors, anchor 
ropes and other equipment. 
 
Before leaving the boat parked, turn off batteries, cover the boat and place tire chocks so that the 
boat cannot roll forward or backward. 
 
Arizona Administrative Code R12-4-1102(B).  B. Upon removing a watercraft, vehicle, conveyance, 
or equipment from any waters listed in Directorôs Order 2 and before leaving that location, a person 
shall: 1. Remove all clinging materials such as plants, animals, and mud. 2. Remove any plug or 
other barrier that prevents water drainage or, where none exists, take reasonable measures to drain 
or dry all compartments or spaces that hold water. Reasonable measures include, but are not limited 
to, emptying bilges, application of absorbents, or ventilation. 
 
2.3.6 BORDER SAFETY 
The following procedures are to be followed when working in remote areas within 50 miles of the 
Mexican Border (south of I-10 in the southeast part of Arizona). Increased border activity has 
resulted in more frequent encounters, thefts, break-ins, and resource destruction. Encounters with 
illegal immigrants and drug smugglers are potentially dangerous and special precautions need to be 
taken to ensure employee safety. Projects that are located near populated areas (within city limits) 
may follow modified border safety procedures but prior approval will be needed from the Section 
Manager.  
 
The following requirements are necessary for any employee to work near the border. 
 
2.3.6.1 Physical abilities: 
¶ Able to hike over rugged terrain and caring 30 lbs; and 



STANDARD OPERATING PROCEDURES FOR SURFACE WATER QUALITY SAMPLING 
 

REVISED MARCH 2018  48 

¶ Have no physical limitations that would prevent prolonged exposure to inclement weather. 
 
2.3.6.2 Training: 
¶ First Aid and CPR; 
¶ Wilderness First Aid; 
¶ Familiarity with USFS Border Safety Documents; and 
¶ Review Border Safety DVD or attend border safety class. 
 
2.3.6.3 Pre-trip Activities 
Prior to starting fieldwork (the day before or on the way, as time permits) the project manager should 
contact Charles Trost with the Border Patrol Station.   
 
Charles Trost II, Public Lands Liaison Agent 
U.S. Border Patrol Tucson Sector 
Office (520) 748-3211 
Cell (520) 255-6600 
charles.r.trost@cbp.dhs.gov  
 
Contact the USFS District Office, and/or County Sheriff to determine if the area where fieldwork 
is being conducted is experiencing any activity that is out of the ordinary or is overtly dangerous at 
the moment and to inform them of our plans, see Appendix D for a list of local agency contacts. 
You should provide the local agencies with a description of the vehicle, number of people working 
in the field, along with the location and duration of the field activities. If the project manager receives 
information that the area should not be entered then the trip will need to be rescheduled.  
 
The routine ADEQ contact evening check-in policy is not adequate for fieldwork near the border. 
The project manager, in consultation with their Unit Manager, will determine the appropriate call-
in interval for the project. It is recommended that for work in remote areas that an initial call-in 
should be made as the field crew enters the area and then every 1-2 hours (maximum, but dependent 
on field conditions) while in the area followed by a check-out call as they leave the area. It is the 
responsibility of the project manager to ensure that the call-in schedule is followed.  If there are 
multiple teams involved in the sampling effort each team must have and follow a call-in schedule.  
The designated ADEQ contact must be available by phone for the entire period that employees are 
in the field, the ADEQ should provide work, home, and cell phone numbers.  There will a 30 minute 
maximum grace period for the field team to call in before the ADEQ contact will begin trying to 
contact the employees in the field, if after another 30 minutes no contact is made, the ADEQ contact 
will inform the local agencies of the situation and ask for assistance. For example if the call-in time 
is 1300 and no message is received by 1330 the ADEQ contact will begin calling all of the available 
numbers (ADEQ and personal) on the routing form, if by 1400 no contact is made the ADEQ 
contact will then call the local contacts to seek assistance. 
 
It is imperative that both the project manager and ADEQ contact follow the call-in procedures 
outlined to ensure that help is sent when necessary but also that false alarms do not happen. 
 

mailto:charles.r.trost@cbp.dhs.gov
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2.3.6.4 Develop Routing Form 
See Section 2.3.1 for additional information regarding routing forms. 
¶ Know the area and your route- ensure you have accurate maps; 
¶ If you are sampling established sites include directions to sites and include the latitude and 

longitude (include datum), if conducting recon provide a description of the area you will be 
working in (specify area on a map); 

¶ Include specific check-in/check-out procedures; 
¶ Include local contacts (county sheriff, USFS, Border Patrol, and other active agencies in the 

area) on the routing form- each field person must have a copy along with the ADEQ contact; 
¶ Do not alter your route/timing until you have informed the ADEQ contact of the change in 

plans; 
¶ Include all phone numbers that will be taken in the field- ADEQ satellite and cell phones 

along with employee personal cell phone numbers; 
 
2.3.6.5 Field Activities 
Once you are in the project area continually assess your surroundings and stay alert- expect the 
unexpected. Look for indications of recent activity (voices, foot prints, water bottles, food, clothing, 
etc). While conducting fieldwork make your presence known.  Talk to coworkers while working, 
honk the horn when arriving at a site, blow your safety whistle periodically this will alert anyone in 
the area that you are there and cause them to avoid you if that is their intention. 
 
2.3.6.6 In-field safety protocols-  
¶ Review the project Health and Safety Plan and routing form details with all coworkers before 

arriving at first site; 
¶ Follow call-in protocols; 
¶ Be sure to lock vehicle (doors and shell), take water, phones, and personal items) with you 

when leaving vehicle; 
¶ Park nose out; 
¶ Stay alert; 
¶ Avoid confrontation; 
¶ If you encounter someone play dumb- ask them if they have seen any water in the stream; 

make it clear you are not there looking for them; 
¶ Work in pairs- at no time should employees be alone while conducting fieldwork. 
 
2.3.6.7 Post-trip Activities 
Upon completion of field activities and after leaving the area, check-out with the ADEQ contact to 
ensure that they know you are no longer in the area thus completing the predetermined call-in 
schedule. Any suspicious activity should be reported to the appropriate Border Patrol Station after 
leaving the area. The project manager must inform the ADEQ contact when the field crew has 
returned the office or hotel for the evening.  The project safety procedures should be reviewed by 
the project manager after each sampling event and adjusted as warranted.  
 
2.3.6.8 Additional safety precautions that may be taken: 
¶ Deploy bilingual signs (on automated equipment, placed in stream when working, etc); 
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¶ Provide/learn common Spanish phrases (cheat sheet style); 
¶ Determine if any local agencies will loan out a radio to ADEQ when in the area for 

emergency use only; 
¶ Most illegal crossers want to avoid contact or confrontation, diffuse any situation by being 

non confrontational (back away from encounters, raise hands, etc); 
¶ Stay together, no solo wonderings; 
¶ Do not attempt to render aid to unknown persons (it may be a decoy/ploy) to get you out of 

the vehicle.  Call for aid after leaving the area; 
¶ If you fell uncomfortable about the situation or something just does not seem right- leave; 
¶ Ask local agency for an escort; 
¶ Avoid handling trash and unknown substances. 
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CHAPTER 3 CHEMISTRY PROCEDURES 
This chapter describes how to collect chemistry data for lakes and streams.  The chapter begins with 
field measurements and then goes over how to collect water samples in streams and lakes that will 
be sent to a laboratory. 

3.1 FIELD MEASUREMENTS 
 
3.1.1 DISSOLVED OXYGEN, CONDUCTIVITY , PH, TEMPERATURE, AND DEPTH 
The following sections provide general instructions that cover the Insitu, YSI and Hydrolab 
multiprobes for lakes and streams.  Additional detail regarding such topics as data logging can be 
found in the applicable multimeter manual.   
 
3.1.1.1 Dissolved Oxygen 
 
3.1.1.1.1 Dissolved Oxygen ï Membrane (YSI/Hydrolab) 
Dissolved oxygen concentrations fluctuate throughout the day.  Concentrations are typically highest 
a little after noon and are lowest at night just before dawn.  At the sample site, the dissolved oxygen 
probe must be calibrated before immersion into a lake or stream.  Record all parameter readings on 
the field data sheet. 
1. Fill the calibration cup with water to below the DO probe (do not cover the membrane with 

water).  
2. If there is any moisture on the DO membrane, blot it gently with a lint-

free absorbent cloth or tissue such as a chem wipe to remove any water 
droplets.  Use a material that is non-abrasive. 

3. Invert the cap and slide it over the top of the calibration cup, and then let 
the unit sit for about 5 minutes to allow the conditions inside the cup to 
stabilize.  Do not screw the cap back on as this will increase pressure inside 
the calibration cup. 

4. Determine ambient air pressure. 
5. Before calibrating the DO, record the pre-calibration percent saturation 

value after the unit has stabilized. 
6. Using the calibration menu for % saturation, enter the current air 

pressure when prompted. 
7. Record the new DO percent saturation reading, which should be at or 

near 100%.  The percent saturation reading should not drift for about 20 
to 30 seconds after the calibration procedure. 

8. After calibrating the DO probe, ensure that the cables are securely 
attached to both the sonde (or minisonde) unit and the read-out unit. 

9. Attach the probe guard (this is a part of the stirrer unit on the older sonde 
units) before placing the unit in the stream or lake to avoid damage to the probes.   

10. Place the sonde in the water body.   
11. Allow a few minutes for the meter to stabilize and then record the DO readings. 
 

FIGURE 3.1.  
Proper cap 
position. 
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3.1.1.1.2 Dissolved Oxygen ï Optical (Insitu) 

1. Tap the Calibration icon  
2. Tab RDO Sensor 

 
3. Select 100% Saturation 
4. Place a water-saturated sponge in the bottom of the calibration cup. Place the instrument 

into the calibration cup, and tap Start. 
 

The calibration cup must be vented to barometric pressure. If you are using the 
calibration cup pictured below, make sure the vented cap is installed. If you are using 
the twist-on storage cup, set the instrument in the cup, but do not twist it into place. 

 
5. When the calibration is stable, tap the Accept button. 

 
6. Record stability, barometric pressure, the post cal reading and probe name on field sheet. 

 
7. Attach stainless steel guard and place collect reading per Section 3.1.2 óMultiprobe 
Placementô. 
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3.1.1.2 Depth (Lakes) 
For lakes the multiprobe must also be calibrated for depth. 
1. Place the probe in the water at a depth of 10 cm.   
2. Calibrate the depth to 0.1 m. 
 
3.1.1.3 Specific Electrical Conductivity, pH, and Temperature 
With stirrer or probe guard attached, allow meter to stabilize and take reading. 
 
3.1.1.4 Insitu Field Instructions 
 
3.1.1.4.1 View an Individual Reading 
1.  To view an individual reading, tap the Action icon. 
2.  Tap View Last Reading. 
3.  The most recent data in the last ten-second interval appears. Tap the Home icon to return 

to the Live Readings screen or tap the Envelope icon to email the data. 
 
3.1.1.4.2 Create a New Site (Optional) 
You do not need to create a site to get live readings. 
1. From the Live Readings screen, tap the Sites button. 
2. A list of existing sites appears.  If desired site is listed, tap set for the site and skip to step 

#11. 
3. Tap the New Site button. The Site Details screen appears. 
4.  Tap the Name field. Type the name for the new site and tap Return. 
5.  To add a description, tap the Description field. Type a description and tap Return. A 

description is optional. 
6.  To take a site photo, tap the Camera button, tap the camera icon to take a new photo, tap 

the Use button. A site photo is optional. 
7.  To select an existing photo, tap the Album button, tap Cameral Roll, tap an existing photo. 
8.  To locate your site with Maps or GPS, tap the GPS button (must have wifi) and your current 

location is automatically associated with the site. You can also enter GPS coordinates, or tap 
and hold on the map to select a location.  Location Services must be turned on for an 
accurate location to display on the map. See Settings > Location and Security. 

9.  Tap the Save button. 
10.  Tap the Set button next to the site you created. Now you are ready to record data associated 

with the selected site. 
11.  Tap the Record button on the Live Readings screen to record data. The number on the 

stopwatch icon represents how many 10-second data intervals have transpired. 
12.  To stop recording, tap Stop.  Only one record needed.  Transpose data to field sheet or 

tablet. 
13.  You can email the data or download it to a computer once wifi is available. 
 
3.1.1.4.3 View and Email Data from the Selected Site (Optional) 
After you have recorded data, you can email the data as a CSV file that can be opened with common 
spreadsheet software. Make sure the email feature is enabled on the mobile device. 
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1.  Tap the Action icon. 
2.  Tap View Log List. This shows a list for only the selected site. 
3.  To select all logs in the list, tap the ALL/NONE button, or to select individual logs, tap them 

separately. 
4.  Tap the Envelope icon. 
5.  An email form appears with the logs that were selected attached. 
6.  Enter an email address in the To: field. 
7.  Tap the Send button. 
 
3.1.2 MULTIPROBE PLACEMENT 
 
3.1.2.1 Stream Multiprobe Placement 
Place the Multiprobe at the base of a riffle or other areas where the water is moving swiftly (FIGURE 
3.2). 
 

 
FIGURE 3.2.  Field parameter collection in a stream. 
 
3.1.2.2 Lake Multiprobe Placement / Determining Lake Stratification 
See Section 3.4. 
 
3.1.3 TURBIDITY  

For the battery voltage check, press the Diagnostic key identified as DIAG.  The number 
displayed is the battery voltage.  
 








































































































































































































































































































































































































































































































































































