STANDARD OPERATING PROCEDURES
FOR FIELD SAMPLERS

VOLUME |

Revision 62

TRIBUTARY AND IN -LAKE SAMPLING TECHNIQUES

2

STATE OF SOUTH DAKOTA
DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES
WATERSHED PROTECTION PROGRAM

STEVEN M. PIRNER, SECRETARY

May, 2018






STANDARD OPERATING PROCEDURES
FOR FIELD SAMPLERS

VOLUME |

TRIBUTARY AND IN -LAKE SAMPLING TECHNIQUES

Prepared by
Watershed Protection Program Team:
(Barry McLaury, Rich Hanson, , Sean Kruger, Alan WittmussRobert (Bob) Smith, Paul
Lorenzen, Jesse Wilkens, AnineRosse Kris Dozark, Jeremy Schelhaasand David Hertle)

STATE OF SOUTH DAKOTA
DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES
WATER RESOURCES ASSISTANCE PROGRAM
STEVEN M. PIRNER, SECRETARY

Revision 62

May, 2018



1.0

2.0

3.0

4.0

5.0

6.0

TABLE OF CONTENTS

INTRODUCTION AND BACKGROUND.......cuuuuiiiiiiiiiiiiiiiiieesiieiieeeeeeeeaaeaaeeeeeaean 1.0.1
WATERSHED PROTECTION PROGRAM DESCRIPTIQN............ccooeiiiviiinnnnennn 2.0.1
STUDY AREA DESCRIPTION.....cuuttiiiiiiiiiiiiiiiii ettt et e e e smmmee e e e 3.0.1
A. Regional CharaCteriStiCS. .......uuuiiiiiiiiiiiiii e 3.0.1
B. o7 (=To 0] £ 1RSSR 3.0.3
PRESAMPLING PROCEDURES...........coo oo iiititeeen s ennssnnnneed 4.0.1
DOCUMENTATION AND REPORTING........ccoeiiiiiiiiiiiiieeee e 5.0.1
A. Do Yot U] 0= ] r= 11 0] o N RSRP 5.0.1
B. =T 010 11T T 5.0.2
INSTRUMENT CALIBRATION AND SETUR......outiiiiiiiieiiieee e 6.0.1
A. FIOW METEIS .. ..uiiiiiiiiiiiiiiiiiicc et e e e smmmr e e e e e e e e snneneenn. 0,001
1. MarshMcBirney Flomate Model 2000 Portable Flowmeter......... 6.0.1

2. SonTek FlowTracker Handheld ADV, adapted from FlowTracker
Technical Manual...............uuuuiiiiiiiierr e 6.0.3
3. StreamPro ADCP and iPAQ Pocket PC Setup............ccccceeennnl 6.0.4
3.1 StreamPro SELUD.......ccoviiiii e 6.0.4
3.2. Setting up the iPAQ Pocket PC..........ccceevvviiieeeee.. 6.0.9
3.3.  Bluetooth Basic Operation.............ccccovvveeiiicceeeeee e 6.0.12
3.4. Start StreamProonthe iPAQRC.........cooooiiiiiiiiieeee, 6.0.14

3.5 TELEDYNE StreamPro ADCP, adapted from the

StreamPro ADCP Operations Manual, 2Q08................. 6.0.15
B. Multi-Parameter MEterS.........oovvviiiieeeiiree et e e 6.0.16
1. Y SI Multiprobe Meters (6 series SONdes)...........uvvvveeeeeiieccrnnnns 6.0.16
a. TeMPEIATUIE....coovriiii e 6.0.18
b. Depth and Level........ccccceeeeeiiiiiiiiicceciciieeeeeeevvee. £.0.18
C. ROX Optical Dissolved Oxygen (ODQ)..........cccevvvreeennn. 6.0.19
d. (70T [0 (11011171 |V 2 6.0.22
e. PH 2-POINT.....ooiiiiiiiie e 6.0.23
2. YSI Calibration Rest Proceduré6 series sondes)..........ccccce...... 6.0.25
3. YSI Data Download Procedu(6é series sondes).................c....... 6.0.26
4, Creating Site Liston YSIG5RIDS .........ccooooviiiiiiiieieeeeee e 6.0.27
5. Setting up YSI Unattended Data Logging (6600 Sondes Qnly)6.0.27
6. YSI EXO Handheld Calibration and Operatimstructions............ 6.0.28



7.0

8.0

9.0

10.0

TABLE OF CONTENTS (continued)

C. Stage Recorders and Data LOGQEIS.......uuuuueiiiiiiiiiieeeiiiiieieieieeeeeeeeeeeea 6.0.29
1. Configuring OTT Thalimedessing Hydras 3 software................ 6.0.30
1.1. Initial Setup OTT Thalimedes............cccvvveieieririeeciiireeee. 6.0.30
1.2. Downloading Data (OTT Thalimedes)...............ccceeend 6.0.31
1.3  Direct Connection to OTT Thalimedes 232 serial cable6.0.32
2. Configuring OTT Orpheus Mini (Using Orpheus Mini software)6.0. 33

2.1. Downloading OTT Orpheus Mini (using Orpheus Mini
10111z 1 (=) U UUUSSRPPSPRRSRPRRPPPY o 3 0 I |6

3. Setting up and transferring Data the OTT RL&dRr) unit with

Campbell Scientific CR200 Series Dataloggers using PC200W

SOMIWAIE. ...t errn e e e e e e e e e e e e e 6.0.38
3.1 Setting up a CR200 Datalogger on computer................! 6.0.38
3.2 Downloading data from CR200 Dataloggels................. 6.0.41
3.3  Changing Logging Programs for CR200 Dataloggers....6.0.43
3.4  Transferring Stage Data to SD DENR Discharge Databés® 46
D. Temperature Probes....... oo eeeeeeeeeee e 6.0.47
1. HOBO Temperature Probe sptusing HOBOwarR Lite software.6.0.47
1.1  Initializing and Setup..........ccooviiiiiiiiiiiiieeee e 6.0.47
1.2 Downloading HOBO Temperature Probe...................... 6.0.48
QUALITY ASSURANCE/QUALITY CONTROL.....cuttiiiiiiiiiiiiiiieieeeeeieeeeee e 7.0.1
A. General Information and Handling Procedures...........cccccccvvvvieeeviinnnnn .01
B. QA/QC SAMPIING....ceieeeiiiiiiice e e e e e rrrerer e e e e e e e e e eeees 7.0.2
1. REPICALES.... .o 7.0.2
2. Field BlIanKS.........c.ccvuviiiiiiiiiiiiieeeiiiiiiiiceieeceeeeee e eeeeeeenesaeneeeeeenenn 00,2
C. PrecisSion and ACCUIACY.........coiuiiiiiieeeee e eeeeeee b ee e 7.0.3
1. o (=T o ][0 o PP PPPRPPRPRRPPPR 7.0.3
2. ACCUTACY. ... cette ettt errne e e e e 7.0.4
D. Preventive MaiNteNanCe..........ccc.uuuviiiiiiiieeeiiiiiiiieiee e ee e e e e s e eeeeeeaee e 7.0.5
E. Project and Sampler QA/QC AUILS. ........uuuuiiiiiiiiiiiieeeiiieieeiieeee e 7.0.5
LABORATORY ANALYTICAL METHODS ......cooviiiiiiieeeieeeeeeieee e 8.0.1
ANAIYLICAlI PrOCERUUIES........uiiiiiiiiiiiiiiiie ettt eeee e e e e e e e e e e e e e e e e e e aned 8.0.1
SAMPLE CONTAINERS, PRESERVATION AND HOLDING TIMES.............. 9.0.1
LABORATORY SHEETS AND CHAINOFCUSTODY.......cuvviiiiiiiiieieeeeeeeee 10.0.1
A. DOCUMENTALION.......ciiiiiiieiiiiiiii ottt e e e e e e e e e 10.0.1
B. Field CUSTOAY.......cooiiiiiiit e eeee e e e e e e e e e ean 10.0.1
C. Chainof-Custody Samples.........ccooviiiiiiiiiie e, 10.0.2
D. Delivery or Shipment of Samples...........oooooiiiiiiiic e 10.0.3



TABLE OF CONTENTS (continued)

11.0 DECONTAMINATION OF SAMPLE CONTAINERS AND SAMPLING
EQUIPMENT ... e e e rr e e e e e 11.0.1

A.

AIS (Aquatic Invasive Species) Dedamination Protocols for Field
Workers (Adapted from SD GF&P protocols and amended with boat wash
stations and known listed impaired waters in South Dakota, and SD DENR

ProtoCOIS, APIil 2016) .. ...t eeeeii et eeee e e e e e 11.0.1
1. Level 1 Decontamination (Undetected/Negative Waters)......... 11.0.1
2. Level 2 Decontamination (Inconclusive, Suspect, Positive, or
INfESted WALEIS)......ceeeieeeiiie e eeeer e 11.0.2
B. Boat and Trailer Wash LOoCations.............cceuvuiiiviiicciiieeeiiiiiiiine e 11.04
C. AIS (ANS) Decontamination using commercially available quaternary
ammonia compound (QAC) disinfectant products............ccccceeeeerieennnns 11.0.8
1. Bath Disinfection Recommendations................ccooeecienee s 11.0.8
2. Spray Disinfection Recommendations (used by SD DENR WPP in
Black Hills greams for wader disinfection)..............cc.covvvvvieeee... 11.0.9
3. Checking Disinfectant Solution Efficacy...........ccccuvevveiiiieeninne. 11.0.10
4. General Public Recommendations..............cccuvvvvimemnnvinnnnnee. 110.10
3. Efficacy Against Other AIS (ANS) of Concern...............ccceee 11.0.11
4, DISPOSAL ... ————————— 11.0.11
TRIBUTARY SAMPLING TECHNIQUES
12.0 SAMPLING PROCEDURES FOR TRIBUTARY SAMPLING..........ccccuvvrrennen. 12.0.1
A. (1] (0 @ o 1Y V7= 11 0] o 1 12.0.1
B. FIeld ANAIYSES.....coeeieeiiiec e eeee i e e e e e e e e e e e e aaaaaaee 12.0.2
1. YSI Multi Parameter Meter (650 MDS with Sonde) Method......12.0.2
2. =T 0] 01T = LU | =P 12.0.2
a. AIF TEMPEIALUIE ... e 12.0.2
b. Water TEMPErature...........cooovvviiiiiiiieeee e 12.0.3
3. TOtal DEPLNL.....eeiiiiiiiiieeee i 12.0.3
4, Flow - MarshMCBIINEY ..........cccoviiiiiiiiiieeee e e 12.0.3
5. Flow - FlowTracker Handheld ADV, adapted from Flomcker
Quick Start Guide .a.nd..us.e.r.dasl20manual |,
6. StreamPro Discharge Measurement, adapted from StreamPro
Quick Start Guide (Teledyne, 2008)..........cceeeeeeeeeeeeceeeiiceeennn. 12.0.9
7. Stage Recording/Data LOggiNg..........uuvvreeiieeieiieemieineieeeeeeeeeenss 12.0.19
C. Sample ColleCtion..........oouuiiii i 12.0.19
1. Grab SamMPliNG.......uuuuiiiiiiiiiiiii e 12.0.20
a. The 250 mL/ 100 mL bact er.i28.R0ogi c al
b The "A" bottle (ondliter bottle) ..o, 12.0.21
C. The #ABO #iterbdttle)e....(.an.e.............. 12.0.23
d. Collection of extra one liter bottle(S)-......ccovveeerirriiiiiinces 12.0.23
e The "D" bottle (100 .mL..pl28&83% i c bo



TABLE OF CONTENTS (continued)

2. Composite SAMPIING........cuuvviiiiiiiiiiiiieeeii e 12.0.25
2.1. Suspended Sediment Sampler...........cceeeeeiiiieeeiieeeen. 12.0.25
D. Chlorophylla Sampling.........oooooioiii e 12.0.28
Procedure for Tributary Chlophiyll a Sampling........cccceeeeeeeeiiiiiiiieennn. 12.0.28
13.0. WATERSHED MODELING......cctttiiiiiiieeee e eeee s 13.0.1
A. Annualized Agricultural NofPoint Source Model (AnnAGNPS)............ 13.0.1
B. AQUARIUS . ...ttt eeee e enens 13.0.4
C. FLUX MOGEL...ceiiiiiiiiiiiiiieeee e 13.0.4
D. Elevation Derivaties for National ApplicationfEDNA)............ccccceeiins 13.0.5
E. Hydrologic Simulation Prograin FORTRAN (HSPF) through the EPA
BASINS PlatfOrm.. ... e eeeeeeeeee e 13.0.6
F. StreamStats Basin CharacteristiCS..........ooovviiiiiiiiccee e 13.0.6
G Bacterial Source Loading Calculator.............ccccooviiiiieeciiiiiee, 13.0.7
IN-LAKE SAMPLING TECHNIQUES
14.0 IN-LAKE SAMPLING PROCEDURES.........cccvviiiiiiiiiicceeeriiieeeeeeeee e e 14.0.1
A. Field ODSEIVALIONS. .......uviviiiiiiiiiie e 14.0.1
B. FIeld ANAlYSES ... ...t 14.0.2
1. Y SI Multi Parameter Meter (650 MDS with 6 Series Sonde)
METNO........oeeeee e 14.0.2
2. Parameter profilesS.........cccceeeeiiiiiiiiieeee e 14.0.2
3. YSI EXO Multi Parameter Meter (EXO handheld with EXO1 or
EXO2 Series Sondes) Method to collect one sample or sample
PIOTI. . 14.0.3
a. Setting up YSI EXO handheld and sondes or vertical
profiles Sampling:.........ooooiiiiiiiii e 14.0.3
b. Creating Sites in the Site List..........ccccceeeiiiiiiicccnn, 14.0.4
C. To Log a Singleésample or a vertical profile.................... 14.0.4
d. To Log Data ContinUOUSIY..........coeeeeeiiiiiiiiieeen e, 14.0.4
e. To View Saved Measurements.............oooeeeevvieenne e 14.0.4
4, SeCChi DEPthL. . 14.0.5
5. TOtal DEPLNL.....eeiiiiiiiieiiie e 14.0.5
C. In-lake Water Sampling Methods..............oooeviiiiicei i 14.0.5
1. Integrated Depth SamMPIer...........ueeviiiiiiiiiiicee e 14.0.6
Integrated Depth Sampler Setup Procedure and Summary of
MENOAS........ccoiiieeee e 14.0.6
In-lake Sample Collectian..............coooiiiiiiiiecii e 14.0.7
2. Van Dorntype samplers.. ... 14.0.9
SamplerSetup Procedute...........coovvuviiiiiiieeeeeeeee e 14.0.9
3. In-lake Sample Collectian...............eeeviiiiiiieeciiiiiiiiiiieeeee e 14.0.12
Bottle Labeling.........ccoovviiiiiiiiiiieeee e 14.0.12



TABLE OF CONTENTS (continued)

4. Grab SamMPIliNG.......uuuiiiiiiiiiiie e 14.0.13
Collecting a Grab Sample using Sample Bottles.................... 14.0.13
a. Collecting the 250 mL or 100 mL bacteriological sample
(ACO Bt )i, 14.0.13
b. Collecting the "A" bottle (onditer bottle)........................ 14.0.15
C. Collecting the "B" bottle (ondéter nutrient bottle)............ 14.0.16
d. Collection of extra onditer bottle(s)..........ccevvvevvvviniinnneee. 14.0.16
e. Collecting the "D" bottle (100 mL plastic bottle (State

Public Health La.b..iXo..t.opl0h7ott |l e)
1.2. Collecting a Grab Sample with a Van Ddagpe sampler..14.0.19

a. Collecting the 250 mL or 100 mL bacteriological sample
ACo0 bottl e(s) (Gompositasaraples ampl e onl
WILL NOT BE collected for microbiological examination14.0.19
b. Collecting the "A" bottle (onditer bottle)........................ 14.0.20
C. Collecting the "B" bottle (ondéter nutrient bottle)............ 14.0.20
d. Collection of extra one liter bottle(s)............ooovvvvvvennnnee. 14.0.21
e. Collecting the "D" bott|.®0R2100 mL
2. Composite SAMPliNG......cccooeeeeiiiiiieeeee e 14.0.23
2.1 In-lake Composite Sampling using a Van Dorn type
Y= 1 1] 0] =T o 14.0.24
2.2 In-lake Sample Collection using an Integrated Depth
Y= 1 1] 0] =T o 14.0.25
D. Chlorophylla Sampling.........oooooiiiree e 14.0.28
1. Procedure foField Filtering Inlake Chlorophylla samples......... 14.0.28
2 Non-Filtered Chlorophylla Methods............cccccviiiiiiiiiiccnnn. 14.0.30
15.0. IN-LAKE MODELING .....cooiiiiiiiiiiiciieees st emnsss e eeeeaaaeeas 150.1
A. BATHTUB MOUEL......uiiiiiiiiiiiiiieee et 15.0.1
B. PROFILE MOEL....ccoiiiiiiiiiiieeee e 15.0.1

SPECIAL SAMPLING TECHNIQUES

16.0. METAL SAMPLING ... oottt eees et e e seet st eeeeeaeaeaeaaeaeaeean 16.0.1
A. Sample CollECHON.........ooii e 16.0.1

B. SampPling PrOBAUIES.........uuueiiiei e eeeen e 16.0.1

1. Tributary Sampling.......oooooiiiiiree 16.0.1

2. In-Lake sampling........ccccooviiiiiiiiii e 16.0.3

C. Shipping the Sample........cooi e 16.0.4

D. QA/QC SAMPIES.....eiii et 16.0.5



17.0.

18.0

19.0.

20.0.

TABLE OF CONTENTS (continued)

ELUTRIATE SAMPLING (In-Lake Sediment Sampling)........ccccceeveeeeveiivieeennn. 17.0.1
A. PUIPOSE ... e e e 17.0.1
B. Y= 1] =P 17.0.1
C. PrOCEAUIE. ... .ot e e e e e e e e e e e e aneen s 17.0.1
D. Sampling Site ProCeduUreS.......ccoovviiiieeiiiiiieeeiie e eeee e 17.0.2
E. Shipping the SAMPLE........ouiiiii e 17.0.5
F. Quality Control (Field).........ccooeeiiieieeeeee e 17.0.6

DISCRETE GRAB SAMPLES FOR UPSTREAM AND DOWNSTREAM

SAMPLING ..ottt et bbb 18.0.1
A. SItE LOCALION.....cci ittt e e e e e e e e e 18.0.1
B. Sample ColleCtioN..........ccooiiiii e 18.0.2
C. ShIPPING SAMPIES.....eviiiiiiiiiiii e 18.0.2
PROCEDURE TO ESTABLISH AND USE PHOTO POINTS..........ccccvvvvrinee. 19.0.1
A. Photo POINt LOCALION.......uueeiiiiieie e eeee e 19.0.1
B. EQUIPMEI. ... e eenenaa 19.0.1
C. Photo POINt ProCeAULE..........ooeeeiieiiiiiiemme et 19.0.1
D. Photo Point Data ManagemenL................uuuuiiiicemeeeeiriiiienee e e e e e e eeeans 19.0.2
E. Photo Point Interpretatian.............ocooiiiiiiimeee e 19.0.2
REFERENCES CITED.....cciiiiiiiiiiiii e e e e 20.0.1

Vi



Appendix A

APPENDIX B

LIST OF APPENDICES

........................................................................................................................ 1
SD DENR Watershed Protection Program Data Sheets.............ccveiiiccceeeeeninnnnns A-1
Table A1. SD DENR WPP YSI CALIBRATION WORKSHEET..............cccuvu.... A-1
Table A2. SD DENR WPP Discharge Datasheet (MdvkiBirney and/or
Flowtracker flOWMELErs).........coovviiiiiiiieeee e A-3
Table A3. SD WPP Discharge Measurement Sheet (for useStngamPro and
FIOWEraCKEr ONIY)... oot A-5
Table A4. SD DENR WPP Water Quality Datasheet.............ccccoovvvvieeenieeeeee. A-7
Table A5. SD DENR WPP Contaminats (Hiate) Datasheet..................ccoeeeee. A-9
Table A6. SD DENR WPP Equipment Data Sheet.............cccoooiiiiccc e A-11
Table A7. SD DENR WPP Idake Sampling Field Data Celttion Sheet............ A-13
Table A8. SD DENR WPP YSI Calibration Instructions..............cccccoocieeenens A-15
Table A9. SD DENR WPP Field Samplers Audit Farm............c..ccceeiiveenen. A-17
Table A10. SD DENR WPP Chain of Custody Record................coccuvviieennee. A-19
...................................................................................................................... 1
Table B1. Diagnostic Software Procedure (BeamCheck)...............cccvvvvieemnnnnnes B-1
Table B2. Beam Check Menu and Control femS............coeeveiiiiicccieee s B-3
Table B3. Beam Check Display Features.............ooouiiiiiiiice e B-4
Table B4. Sample Program OQUEPUL........cccoeeeiiiiiiiiieeeee e eeeeeeveeee e B-5
Table B5. Diagnosing Hardware with Beam ChecK..............cooooiiiieen s B-6

vii



Figure 3.0. 1. South Dakota Level [l ECOregiQnS..........ccoevviiiiiiiieeeeeeeeeeeeeeeeeeeesvvnemmme e 3.0.4
Figure 3.0. 2. South DakolzVel IV ECOregIiONS. ... ccooiiiiieeeiiiieiieieieeee et 3.0.5
Figure 6.0. 1. Key function summary for the MaMbBirney Model 2000 flowmeter............ 6.0.2
Figure 6.0. 2. Beam Check screen shot with the program screen and amplitude.forms...6.0.3
Figure 6.0. 3. Sun shield and battery compartment locations..................evecccvveeeeevennennnnns 6.0.5
Figure 6.0. 4. Stream Pro battery holder.............ooooiriiiieer e 6.0.5
Figure 6.0. 5. Battery compartmertriag placement............cooorriiiiiiiiicce e 6.0.6
Figure 6.0. 6. Battery compartment spring washer compression differences................... 6.0.6
Figure 6.0. 7. Boom setup in thehmill POSITION..........ccccuiiiiiiiiiieie e 6.0.7
Figure 6.0. 8. Boom setup in thehnll poSition................ooovviiiiiiiice e 6.0.7
Figure 6.0. 9. Correct transducer mounting position (beam 3 in correct position)............ 6.0.8
Figure 6.0. 10. Mounting line alignment location of the transducer (align with top of the
DOOM) e 6.0.8
Figure 6.0. 11. Correct transducer depth for the extended mopoBit®mnN......................... 6.0.9
Figure 6.0. 12. Pull pin locations to adjust the towing harness.............cccvvvvieeeriiinvvnnnnne. 6.0.9
Figure 6.0. 13. Use the power adajtieig to connect the AC adapter directly to the iPAQ
POCKETL PC....eeie et e e e e e e ennes s s s e e e e e e e e e e e eeeeeeesesnnnneeeeesd 6.0.10
Figure 6.0. 14. Location of the reset buttan...........cccooiiiiiiiiceciiiiii e, 6.0.10
Figure 6.0. 15. Power settings Screen on iPAQL..........uu it 6.0.11
Figure 6.0. 16. Bluetooth wireless icon location on iIPAQ........cccoeeiiiiiiiiceeciiiciciie e, 6.0.12
Figure6.0. 17. StreamPro amber power and battery level light location.......................... 6.0.13
Figure 6.0. 18.RDI SPRO icOn l0CAtIQN..........cccoiiiiiiiiiiiiieeee e 6.0.13
Figure 6.0. 19. Location of the Bluetooth connection light...............ccuvviiieeericiiiiiiiiieeee, 6.0.14
Figure 6.0. 20. Location of the StreamPro program on the start.menu..................ccc...... 6.0.14
Figure 6.0. 21. StreamPro application button locatian.................ccuvimmmriiiiiiiiiiiiiieeee, 6.0.14
Figure 6.0. 22. StreamPro setup tab SCIEEN............ooiiiiiiieer e 6.0.15
Figure 6.0. 23. Testing and reviewing results the StreamPro iPAQ Pocket PC.screen..6.0.16
Figure 6.0. 24. Terminal strip and buss location for OTT Thalimedes encoders............ 6.0.33
Figure 6.0. 25. OTT Orpheus Mini programing screen for the Orpheus Mini (adapted from the
Operating Instructions for the OTT Orpheus Mini (QTT OM, 2016)........ 6.0.34
Figure 6.0. 26. OTT Orpheus Mini Downloading Data screen (adapted from the Operating
Instructions for the OTT Orpheus Mini (QTT OM, 2016).............ccevvvvenee 6.0.36
Figure 6.0. 27. ©T Orpheus Mini View / Export data screen (adapted from the Operating
Instructions for the OTT Orpheus Mini (QTT OM, 2016).............ccevvvrnee 6.0.37
Figure 6.0. 28. PC200W software screen shot, add datalagger..............eevvvieeenninenennnnsd 6.0.39
Figure 6.0. 29. PC200W software screen shot, EZSetup Wizard................ccooveeeeeeeeennnn. 6.0.39
Figure 6.0. 30. PC200W software screen shdt Datalogger Type and Name, and
COmMMUNICALION SEIUP. .. ..t ieieiiiiiee et e e e e e e e enmreeara e eeeaene 6.0.40
Figure 6.0. 31. PC200W software screen shot of Communication Setup Datalogger Seitihg<)
Figure 6.0. 32. PC200W software screen shot of Communication Setup Datalogger Settings,
LAV = U 11 o TR PP PR PPP PR 6.0.41
Figure 6.0. 33. PC200W software screen shot, Highlgkite location....................c.ovvenn.. 6.0.41
Figure 6.0. 34. PC200W software screen shot, Connect button location........................ 6.0.42
Figure 6.0. 35. PC200\bftware screen shot, Monitoring tab locatian............................. 6.0.42
Figure 6.0. 36. PC200W software screen shot, Monitoring tab data locations................ 6.0.43
Figure 6.0. 37. PC200W software screen shot, Collect Data tab locations..................... 6.0.43

LIST OF FIGURES

viii



LIST OF FIGURES (continued)

Figure 6.0. 38. PC200W software screen shot, Highlighted site location example......... 6.0.44

Figure 6.0. 39. PC200W software screen shot, Connect button location........................ 6.0.44
Figure 6.0. 40. PC200W software screen shot, Locatitireadend Program....................... 6.0.45
Figure 6.0. 41. PC200W software screen shot, Warning message................uvvueeeeeeeeeene. 6.0.45
Figure 6.0. 42. PC200W softveascreen shot, Example of file locations with different naming
NOMENCIALUIE......eiieeeeiiiitii et e e e e ernna e e e e e e e e e e e e e e e eeanneas 6.0.46

Figure 12.0. 1. Wading rod for the MassttBirney flowmeter. Adapted fra the Marsh
McBirney, Inc. Model 2000 portable water flow meter instruction manual2.0.4

Figure 12.0. 2. Miebection Diagram and EQUAtIONS............ueiiiiiiiiii e 12.0.6
Figure 12.0. 3. Mean Section Diagram and EQUatiQnS................ceuvvvimmmeeeeeeeeeeeiiniiinnn 12.0.7
Figure 12.0. 4. The FlowTracker handheld keypad...............cooviiieeeiiiiiiiiii e 12.0.8
Figure 120. 5. StreamPro save configuration file screen............ccccovvvveeeeeieeiieeveiiiinnn, 12.0.10
Figure 12.0. 6. StreamPro data collection tab and ship track display screen................ 12.0.11
Figure 12.0. 7. StreamPro playback tab display of ship track screen................cooeee..... 12.0.11
Figure 12.0. 8. StreamPro test tab with the number of good bins identified.................. 12.0.12
Figure 12.0. 9. StreamPro file Notes [0CatioN................ovvvviieriieieeeeec e 12.0.13
Figure 12.0. 10. StreamPro save and close button location..................eveeeeeciiiiiiinnnnnne. 12.0.13
Figure 12.0. 11. StreamPro data collection tab and the location of the good bins.bar..12.0.14
Figure 12.0. 12. StreamPro edge entry screen, Left Edge.........cvviiiiieeeiiiiiiiiiineeeen, 12.0.14
Figure 12.0. 13. StreamPro good bins indicator (percentage of bins used to calculate velocity
displayed out of total bins possible in an ensemble).............ccccooviiieeeien. 12.0.16
Figure 12.0. 14. StreamPro edge entry screen, Right EAge................ovvieceeiiiiiiviiiinnnn, 12.0.16
Figure 12.0. 15. StreamPro history tab SCIeeN...........ovviiiiiiiieeeee e 12.0.17
Figure 12.0. 16 StreamPro history screen to view each transect summatry.................... 12.0.18
Figure 12.0. 17. SD DENR WPP Water Figure 12.0. 18. SD DENR WPP Quality Bottle
Label Biological Bottle Label.............cc.ooovviiiiieeeeee 12.0.20
Figure 12.0. 19. Fill diagram and preservative for typical SD DENR WPP tributary sampling
] U (U RPPPRPRR 12.0.22
Figure 12.0. 20. Nalgene filter lder with receiver and vacuum pump. Adapted from
Al nstruction Manual for Nalgene Filter

Hol ders with Funnel, 0 Nal ge.ne..CR@pdany,
Figure12.0. 21 General use of the suspended sediment sampler used by SD DENR.WEP.26
Figure 12.0. 22. Nalgene filter holder with receiver and vacuum pump. Adapted from

Al nstruct i omendHleriHalders With Recdivarland Filter

Hol ders with Funnel, 0 Nal ge.ne..CRBORABANY,

Figure 12.0. 23. SD DENR WPP Biological Label................ccooiiiieeeiii e 12.0.31
Figure 14.0. 1 Modified integrated depth sampler based on MPCA Sampler.................. 14.0.6
Figure 14.0. 2. Integrated depth water sampling d€Wi&CA), SD DENR modified version

has a ball valve at both ends and seems to work hetter.......................... 14.0.7
Figure 14.0. 3. Trip | ever..s.t.uy.l.e..fiM.anldDdOr no
Figure 14.0. 4. Pin rel.eas.e..styl.e..iMa®o0Dlor no
Figure 14.0. 5. Water quality sample bottle label used by the SD DENR WPP............ 14.0.13
Figure 14.0. 6. Biological bottle label used by the SD DENR WPR............cccovviiiecennnnn. 14.0.13



LIST OF FIGURES (continued)
Figure 14.0. 7. Fill diagram and preservative for typical SD DENR Whdkenampling
Figure 14.0. 8. Nalgene filter holder with receiver and vacuum pump. This figure was taken

from the Alnstruction Manual for Nal gel
FiterHo| der s with Funnel, 0 Nal ge.n.eldCboBmp an

Figure 14.0. 9. SD DENR WPP Biological Label.............ccccoiiiimeeee, 14.0.30
Figure 16.0. 1. SD DENR WPP Water Quality bottle label...............cccovvieeeii 16.0.1
Figure 17.0. 1. Receiving water contaminates bottle label....................occcs 17.0.2
Figure 17.0. 2. Sediment contaminates bottle lahel................cccoiieeciiii e, 17.0.2



LIST OF TABLES

Table 6.0. 1. Temperature compensation valoethfee commonly used pH buffers.......... 6.0.25
Table 6.0. 2. YSI calibration CONStaNIS...........ooeiiiiiiiiiii e 6.0.26

Table 6.0. 3. Serial cable wire colmonnections to OTT Thalimedes bus connector locati6éris 33

Table 9.0. 1. Sample Containers, Preservatives, Parameters, and Holding times for most
samples allected by SD DENR WPP and SWQ Programs.............ccccc..... 9.0.2

Table 11.0. 1. B.A.S.S./SD GFP Cooperative Boat and Trailer Wash Facilities throughout
SOULN DAKOTA. ...ttt ettt e e e e e e nnnas 11.0.5
Table 11.0. 2. Known AIS Fish, Plants, and Invertebrate locations in South Dakota through the
N OF 2015, ..o 11.0.6
Table 11.0. 3. @mmercially available QAC disinfectants, percent (%) active QAC, percent
QAC concentration in solution, amount of disinfectant needed (mL and
ounces) per gallon of water to obtain a minimum active QAC concentration of
0.4%, and ratio of disinfectant to veat Italics indicate that product has been
[0 1Yo 1T U= o AP 11.0.8
Table 11.0. 4 Commercially available QAC disinfectants, percent (%) active QAC, percent
QAC concentration in solution, amourftdisinfectant needed (ml and
ounces) per gallon of water to obtain a minimum active QAC concentration of
0.8%, and ratio of disinfectant to water. Italics indicate that product has been
QISCONTINUET......euiiiiiiiiiiiiiiii et nnne s 11.0.9
Table 11.0. 5 Commercially available QAC disinfectants, percent (%) active QAC, percent
QAC concentration in solution, and amount of disinfectant recommended to
the public (ml and ounces) per gallon of water to obtain a full kill ofdivea
aguatic organisms. lItalics indicate that product has been discontinued.
NOTE: 6 ounces disinfectant per gallon equates to a ratio of QAC to water of

Table 12.0. 1. Transect summary items and units

Table 14.0. 1. Required Chlorophglfilter volume requirements based on Secchi disk d&ptd.16
Table 14.0. 2. Required Chlorophyll a filter volume requirements based on Secchi disk4def.

Xi



LIST OF EQUATIONS

EQUALION 7.0. 1SD ST l.iiiiiiiiiiiiiiiiiii et e e e e e eeemtiss s e s e s e e e e e e e e aeeeeameesaaeaaaaaeaaeeesesssssssssnnneeeeeeenennnnnen 7.0.3
|S-R| @

Equation 7.0. 2RPD= QS+—l:I* J00 i ————————————— 7.0.4
& 2l

Xii



Section 1.0
Pagel of 1
Revision 6.2

May 2018

1.0 INTRODUCTION AND BACKGROUND

The lakes iad rivers of South Dakota provide a basic natural resource, recreational in nature,
of utmost importance to the economy of the state and quality of life for its 814,180 residents
(2010 census). Approximately 800 lakes, ranging in size from prairie pottwldse
Missouri River mainstem reservoirs, are readily available for public use. Five hundred
seventythree state lakes have been recognized as significant waterbodies, specifically
categorized by the South Dakota Department of Environment and Natuoalrésss (SD
DENR) as to their assigned beneficial uses.

The great majority of state lakes are relatively small and naturally shallow, often situated on
sizeable watersheds comprisddhatrientrich glacial soilsConsequently, both natural and
cultural edrophication are likely to proceed at much higher rates than in larger, deep lakes
located in lesdertile surroundings in other parts of the country. Physical and biological
changes, made manifest only after decades in larger bodies of water, aresifienirvi
many South Dakota lakes within a few years.

Agricultural practices in South Dakota, as elsewhere, have intensified over past decades and
are major contributors to cultural eutrophication via nutrient loss and sedimentation. Much
of this processan be prevented or impeded by proper land and watershed management
procedures that are incorporated into the SD DENR Watershed Protection Program (SD
DENR-WPP).

One of the main objectives of the SD DENR WPP is to assess the water quality of lakes and
streams and their watersheds. Assessments are accomplished by describing the current
conditions in impacted watersheds, tracking trends in water quality, determining sources of
lake and stream degradation, targeting these sources, and setting reachalab)ebtzas

for water quality improvement. Chemical, physical, and biological characteristics of the
lakes and their tributaries in South Dakota are assessed and if impaired Total Maximum
Daily Loads (TMDLs) will be developed and written to improve watelipuof lakes and
streams in South Dakota. Obtaining high quality data is essential to achieving these goals.

Of vital importance in the early stages of a watershed assessment project are the compilation
of baseline data and the establishment of basatinditions that can later be compared with

data collected after lake and stream protection restoration measures have been installed and
implemented. Only in this way can changes in lake or stream water quality be reliably
ascribed either to natural var@t, mitigation or watershed restoration efforts.

It is imperative that proper field procedures be followed during sample collection and that
samples are collected in a consistent manner. Standard Operating Procedums (SOP
activities will ensure accurmat precise, and representative lake and tributary data as well as
continuity in methodology between projects. This document describes the standard
operating procedures to be used by SD DBMRP staff, local coordinators, stakeholders,
and field personnel.
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2.0 WATERSHED PROTECTION PROGRAM DESCRIPTION

The SD DENR WPP is designed as a-ptased effort to 1) identify sources of pollution

and determine alternative restoration methods, and 2) control the sources of pollution and
restore the quality of state lak@nd streams. The program is typically a state and local
endeavor, with financial and technical assistance from federal agencies used whenever
possible.

The watershed assessment stage of the program encompasses a series of procedures to
assess current kditions of selected water bodies. Included in this phase are water quality,
water quantity and watershed data collection. Generally, the local project sponsors are
responsible for collecting the data using existing local resources or in combination with
Section 319(h) (supplemental grant) funding. SD DENR WPP provides equipment, training
and technical asstiance to the project sponsbollowing the collection of sufficient data,

SD DENR WPP conducts an evaluation of the dath@epares a repoithis asessment
summarizes baseline information, identifies sources of pollution, describes alternative
pollution control and restoration methodologies, outlines implementation costs and details
SD DENR WPP recommendations. The state provides these serviceSesiog 319(h)
federal funds, state natural resource fee funds, and local matching funds.

Prior to implementation of specific pollution control and restoration alternatives, the local
project sponsor develops a work plan forlake and watershed restbom based on
recommendations from the assessment and local stakeholder concerns. Technical assistance
for this process is provided by SD DENR WPP. This plan is then submitted to the State
Water Plan administrators for consideration. If the plan is apprdlie project sponsors are
eligible to apply for appropriate state funding. The primary funding sources used by the
sponsors are the State Consolidated Water Facilities Construction Fund, Conservation
Commission fund, USDA EQIP funds, EPA Section 319rtiplementation fund and local
funding.

Nonpoint source pollution from agricultural activities is the primary pollution source
affecting lakes and streams in South Dakota. The methods used to control this source are
selected on a cadwy-case basis. Selgan is based on evaluation of individual watersheds
using the Annualized Agricultural Nonpoint Source Model, AnNnAGNPS (USRS,

2015) or EPA BASINS and HSPF. These models delineate critical areas within each
watershed and are then used to predict whictiral methods Best Management Practices
(BMPs) would be most effective.

Following modeling evaluation, coordination with state and federal agricultural agencies is
solicited to verify the nature of the identified critical cells émelselected control eéthods.

For those areas targeted as critical, the owners/operators are contacted to request their
voluntary participation in the control program. There are no provisions for forcing
compliance to correct identified problem areas.
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BMPs used in a watersheéstoration plan maybe mechanical and/or managerial, and
include but are not limited to large and small sediment control structures, streambank
erosion control, and the installation of Animal Waste Management Sy§taislS). In

those few instances whereiposource pollution may be a problem, the best available
technology is applied to correct the problem.

In-lake recommendations may include, but are not limited to, natural flushing (after
reducing or eliminating sources of pollution), sediment remawddkie phosphorus control,
weed harvesting, chemical weed control and some preliynatampts at biomanipulation.
The recommendations for-lake BMPs are implemented after or in conjunction with
watershed BMPs.

In conjunction with the development of teeshed pollution control alternatives, the
assessment data evaluation may also provide recommendations for stredakeand
restoration alternativeggain, the recommendations are made on alogsase basis with

input from all concerned organizationsunding for implementation is made available
primarily though the State Consolidated Water Facilities Construction Fund, the EPA 319,
USDA EQIP, Nonpoint Source Prograamd local funding.

South Dakota Department of Environment and Natural Resources/Natershed Protection Program. 2018
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3.0 STUDY AREA DESCRIPTION

A. Regional Characteristics

South Dakotas a rural, agricultural state with a sudaarea of 77,047 square miles.
Rolling plains are the main topographic featufe¢his northern prairie statd.he

most visible geographic forms in the state are the Missouri River, which divides the
state into 'Bst River' and 'West River' areas, and the Black Hilfsisolated area of
granitic uplift in the far wesfThe maximum elevation of the state is 2,210 meters
(7,242 feet) at Hrney Peak in the Black Hill§he lowest elevation, 294 meters
(965 feet) imear Big Stone City in the bed of Big Stone Lake.

The unglaciated West River mixeaid shorgrass prairie of South Dakota has few
natural lakes, but a number of rarade lakes and numerous small farm pomds a
found here.Three large Missouri River maiesn reservoirs form the eastern
boundary of the West River prairie. The majority of lakes within the Black Hills are
also impoundments.

The particular geology of an area exerts considerable influence on both the surface
and ground water quality. Rothio€1943) and Flint (1955) recognized 12 major
physical rgions within state boundarie8s a result of this geologic diversity, the
water quality ofthe state is highly variabléhe water quality of eastern South
Dakota (Prairie Coteau) is indicative bettypes of glacial drift deposited at various
localities, and of the Dakota Sandstone aquifer (Nickum, 1969).

South Dakota has a stiomid to semiarid climate subject to periods of drought at
roughly 20year intervalsDue to the shallow nature of thekéabasins formed by
glaciers in the region, average water depth of easternlakate is less than eight
feet. During a prolonged drought, many lakes may dry up completely, while others
are reduced to very low water levels with attendant high saline raoaioen.

For this reason, most of the prairie lakes of eastern South Dakota can bedalassifie
warmwater sempermanent.These lakes respond quickly to changes in annual
rainfall and the underlying water table with fluctuations in laleewlevels and
water quality.The majority of state lakes tend to be turbid and-sutiplied with
dissolved salts, nutrients, and organic matter mostly by runoff frorouéigral and
domestic sourceslhe shallowness of the lakes, together with the mixing action
exered by strong summer winds, prevents continuous thermal stratification in all but
a few cases.
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Intensive agricultural practices have contributed greatly to the cultural process of
lake eutrophication i soil loss and sedimentatidfortunately, much ohie cultural
process can be prevented or impeded by the planned and timely application of
watershed and lake preservation and restoration measures adopted by SD DENR
WPP.

The sample population consisted of 572 lakes and reservoirs representing 192,219
acres in South Dakota that have been identified in the Surface Water Quality
Standards as supporting warm or coldwater fisheries. The survey design utilized
three strata; targeted lakes, managed fisheries and unmanaged fisheries. Unassessed
water bodies wereat replaced with alternate waterbodies and the final weightings
were adjusted based on the lakes that were sampled (SD DEMNIR, 201

The present goals of this sampling effort, TMDL assessments and SD DENR WPP
are as follows:

1. Establish baseline water qgitalinformation, particularly for sediment and
nutrients.

2. Enter lake and tributary water quality data into the USEPA
STORET/WQX computer system and the SD WPP NR92 Water Quality

Database.
3. Assess the trophic status of lakes.
4. Determine whether the assessakiek are meeting assigned water quality

beneficial use criteria.

Document longerm trends in water quality.

Determine attainable goals and targets for impaired waterbodies.

Design and support implementation projects to reduce watershed loading and
improveoverall water quality of lakes and streams in South Dakota.

N oo

South Dakota has a total of 10,298 miles of rivers and major streams. Major or
significant streams in this context are waters that have been assigned aquatic life
use support in addition to tHeeneficial uses of fish and wildlife propagation,
recreation, stockwatering and irrigation.This definition includes primary
tributaries and, less frequently, stilbutaries of most state rivers and larger
perennial streams. In a few cases, lower ordbutbries may be included, for
example the Black Hills area, which has a relativelydangmber of permanent
streamslf all existing and mostly waterless stream channels and gullies, the great
majority of which serve only to carry snowmelt or stormwatgroff for a week

or two during an average year, are to be included as state waters, total stream
mileage within South Dakota would exceed the above quoted figure by at least ten
times.
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B. Ecoregions

Due to differences in geography, there are markecatvans among the eight
Level Il ecoregions in South Dakota (Figure 3.0.1). The Black Hills are located
in the Middle Rockiesecoregion. TheNorthwestern Great Plainsecoregion
includes most of the South Dakota prairie west of the Missouri River. Also
situated in southwestern South Dakota, along the Pine Ridge IRdservations

the Western High Plainsecoregion. There is a small area of tNebraska
Sandhillsecoregion, which encroaches on the southern border of South Dakota in
Oglala Lakota Bennett, ad Todd counties. ThBlorthwestern Glaciated Plain
ecoregion covers the Missouri River plateau east of the Missouri River. There is a
small area of this ecoregion reaching into the West River area near the Nebraska
border. TheNorthern Glaciated Plainsemregion covers the majority of eastern
South Dakota from the James River valley to the eastern border. Only two smaller
Level Ill ecoregion areas are found in the rest of the state. The extreme
northeastern corner of the state is touched bylLtdee Agasst Plain, which
extends north into the Red River Valley. Also, patches o¥Whketern Corn Belt
Plains ecoregion encroach into South Dakota from the borders of southwest
Minnesota and northwest lowa.

Level Il ecoregions are further refined and delineated Level IV ecoregions
and are shown in Figure 3.B. By definition, these ecoregions supportfetient
compositions of biotaSampling biota within each ecoregion (Leviland 1V)
should detect differences lmological communities.

South Dakota Department of Environment and Natural ResourcesNatershedProtection Program. 2018



Section 3.0
Paged of 5
Revision 6.2

May 2018

Legend

=~ State Highways  LevelIll Name [] Nebraska Sand Hills [ Northwestern Great Plains

| County Boundaries [l LakeAgassiz Phins [ | Northern Glaciated Plains [[] Western Corn Belt Plains N
[] Major Cities [] Middle Rockies [[] Northwestern Glaciated Plains [ | Western High Plains A
Level III E coregions

Figure 3.0.1. South Dakota Level lll Ecoregions
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Legend

[ Giacial Lake Basins  [] MissouriAlluvial Pizin [ Pine Ridge Escarp [ Semiarid Pierre Shale Planis E

m— State Highways I Bisck Hills Foothills

|| County Boundaries [ Biack Hills Plateau [] Glacial Lake Deltas Missouri Coteau [ Ponca Plains [ Southern Missouri Coteau

[] Major Cities [[] Dense Clay Praire [] James River Lowland [_] MissouriCoteau Slope [l Praire Coau [] Southern Missouri Coteau Slope
Level IV Name [ Drift Plains [] Keya Paha Tablelands Missouri Plaeau [ Praire Coteau Escarpment [_] Southern River Breaks

I 8ig SicuxBasin Forested Buttes [ Loess Prairies [ Moreau Praire [ River Breaks [] Subhumid Pierre Shale Plains
I Biack Hills Core Highlands [ ] Glacial Lake Agassiz Basin [_] Minnesote River Praire [III] Nebraska Sand Hills [l Sagebrush Steppe [] Tewaukon Dead Ice Moraine

[] white River Badlands

Figure 3.0.2. South Dakota Level IV Ecoregions
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40 PRE-SAMPLING PROCEDURES

Each field investigation must be evaluated arsigieed on an individual basi€ommam
procedures addressed in developing an assessment work plan include the following:

A.
B.
C.

Ommo

— L

IrAx«

<

Determine the objectives for sampling.

Review existing information and all data on the waterbody (ies) under investigation.
Contact Federal Agencies: Forest Service, drfiates Geological Survey, Natural
Resource Conservation Service, Army Corp of Engineers, Bureau of Reclamation;
State Agencies: South Dakota Game Fish & Parks, Department of Agriculture and
other programs within SD DENR: Water Rights, Surface Water Quislinerals

and Mining, Geological Survey, and Feedlot Program; and local organizations:
Water Development Districts, Watershed Partnerships, and Conservation Districts
can provide watershed information, letegm data, land owner contacts, and
historicalinformation for developing viable watershed projects and Project
Implementation Projects (PIP).

Obtain adequate maps and diagrams to define the study area.

Conduct field reconnaissance of the proposed study area.

Develop a list of proposed sampling sigmnpling frequency, and sample analysis.
Contact local land owners for permission to place monitoring sites and access to
their land for chemical, biologicand habitat samplingf required

Review entire project and ensure QA/QC sampling is adequate.

Arrange schedules, responsibilities, funding, and contracts with all appropriate
agencies, sponsors, and laboratories involved with the study. Coordinate and
manage all activities.

Develop a list of necessary equipment and supplies.

Check the operation @il equipment prior to field use.

Review and apply all safety procedures to field sampling.

Train, monitor, andauditall local coordinators and sampling personnel throughout
the project to ensure data quality and continuity.

Record and document each QA&@udit on audit forms provided in Appendix A of
this document or can be found in t2016 South Dakota NonPoint Source
Program, Quality Assurance Project P{&D NPSQAPP, 2016).

South Dakota Department of Environment and Natural ResourcesWatershed Protection Program. 2018
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5.0 DOCUMENTATION AND REPORTING

A. Documentation
A field notebook iISREQUIRED to keep track of the sample date, time and the
calibration of equipment. Use a writetherain notebook with bound and
numbered pages. Use the same notebook for all project observations and samples.
A standard format is not required; however, entieghe field logbook must be
legibleand include, but are not limited to, the following:

1. Logbook

a. Record the types of meters being used, meter serial numbers, and the
state ID number, if available, in the front of the loghook

b. Record the site or locat where the calibration and inspection took
place

C. Record the date and time when the calibration and inspection took
place

d. Record the barometric pressure from the YSI 650 MDS meter or

other meter that was used to calibrate the optical dissolved oxygen
probe on the YSI Sonde

e. Record the pH meter reading for a known buffer solution during
calibration

f. Record the conductivity meter reading for a known calibration
solution (specific conductance is in uS/cm)

g. Recheck the calibration at each site.

[ If the meer drifts between locations, report the drift in the
logbook and the site where it occurred

i If a meter drifts, recalibrate and record theaébration data
in the logbook

iii Make notes of any damage to the instrument or difficulty in
operation or alibration

h. Record all field observations, information, tributary stage data, and
sample information in the logbook at each.site

i. Record air and water temperature

J- Record cloud cover and precipitation

K. Record the number and type of data sheets filleadtoeach site (i.e.
sample and/or flow data sheet)

l. REMEMBER! You cannot put too much information in the
logbook!

m. NOTE:l ni ti al or sign and

n. Report any sampling difficulties or equipment malfunctions to the
ProjectOfficer as soon as possible.
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B. Reporting

Monthly reporting is REQUIRED for all project coordinators and will encompass
but is not limited to:

1. Stage and Discharge Data
Monthly stage and flow measurements will be provided toRhgect
Officer for data anlysis and validation in an Excel spreadsheet format.
After stage and discharge data from each site and date has been entered in
the computer, indicate date entered and sign the data sheet. Keep all field
discharge sheets used to calculate discharge parate folders by
monitoring site and provide them to tReoject Officeras needed.

2. Field Measurement, Chemical, and Biological Water Quality Data
Monthly updates of chemical, biological, and field measurement data
entered into NR92 spreadsheet fornditectly into Access® STORET
program, or in Excel® spreadsheet format depending will be provided
uponProject Offices discretion. Similar to stage and discharge data, after
field measurement, chemical, biologicahd habitadata from each site
and datéhas been entered into the computer indicate date entered and sign
the data sheet. Keep all field measurement, chemical, and biological
sheets in separate folders by monitoring site and provide them to the
Project Officeras needed.

3. Landuse Data
Monthly updates on AnnAGNPS, HSPF Basins, BIT or project specific
landuse data collection as per outlined schedule are required. Data
requirements will be in either Excel® or ArcMap® format, depending on
Project Officerdiscretion.

4. Updated Equipment List
An initial equipment list including model and serial humbers and site
location will be required at the beginning of each project after site
installation (Appendix A Table A6). Any alterations, problems,
maintenance, and/or other deficiencies throughout thggtrovith be
noted and an updated list will be required as equipment needs and or
locations change. The completed and/or modified equipment list will be
sent to the project and equipment officer in Pierre or the appropriate
regional office depending upqmoject.

South Dakota Department of Environment and Natural Resources/Natershed Protection Program. 2018



Section 6.0
Pagel of 49
Revision 6.2

May 2018

6.0 INSTRUMENT CALIBRATION AND SETUP

Each field instrument must be calibrated and inspected prior to use, and operated according
to manufacturer specifications. If problems with any field instrument are encountered, the
user should consult the maffi act ur er 6 sProject @fficer land/or tcdll ethe
manufacturer (last resort) for help. Daily calibrations and instrument observations must be
on recorded on th6D DENR WPP YSI CALIBRATION WORKSHEETAppendix A,

Table 1)and at least noted in thegpect logbook (Section 5.0Logbook Procedures) prior

to field use. General calibration procedures and necessary instrument inspections are
presented below for equipment routinely used by project coordinators, seasonal personnel,
and SD DENR WPP staff.

A. Flow Meters

1. Marsh-McBirney Flo-mate Model 2000 Portable Flowmeter

Cali brate the i nstruments i n accord
instructions(MarshMcBirney, 19%). The only calibration (adjustment)

for the Flemate Model 2000 Portable Flowmetesrto zereadjust the

meter. This should be checked daily. If meter reads outside a stability of

+ 0.05 ft/sec. then perform zero adjustment procedures outlined below,
adapted from MarsMcBirney instruction manual, Rev. C, 01/95. The

master key functin summary figure is provided in Figure 6.0. 1.

Comment:

Each key in the zero adjust sequence must be pressed within 5 seconds of
the previous key. If the time between key entries is longer than 5 seconds
or if a wrong key is pressed, the unit will displaan ERR 3. Turn the

unit OFF then back ON and try again.

a. Cleanthesensor with soap and water to remove any buildup on the
probe and dry, as it may cause noisy readings.

b. Attach sensor to the wading rod.

C. Fill a five gallon bucket with water and place wagl rod with

sensor attached into the bucket. Set the height of the sensor to
three (7.6 cm) to four inches (20cm) above the bottom of the
bucket. Position the wading rod to place the sensor approximately
near the center of the bucket (eqdetant @d a minimum of three
inches away from all sides of the bucket).

d. Secure or brace wading rod to eliminate movement during zero
adjustment procedures.
e. After securing wading rod wait 10 to 15 minutes to ensure the

water is not moving before taking any zeradimgs.

South Dakota Department of Environment and Natural Resources/Natershed Protection Program. 2018
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KEY FUNCTION SUMMARY

One-Key Functions

- Turns Unit ON. Clears the display and restarts the meter.

- Turns Unit OFF.

- Increments FPA. TC. and Memory Location.

- Decrements FPA. TC. and Memory Location.

- Alternates Between Recall and Real-Time Operating Modes.

- Stores Values In Memory.

POEPDD

Two-Key Functions

m @ - Change Units. Turns Beeper ON/OFF.

A A - Alternates Between FPA and 1C Filtering.

m @ - Clears Memory.

m & - Initiates zero adjust sequence. Zero stability is = 0.05 ft/sec |

Figure 6.0.1. Key function summary for the Marsh-McBirney Model
2000 flowmeter

f. Before starting the zero adjust procedure, turn the meter on and
reduce the fixed point averaging (FPA) period from 40 seconds,
where it should be set for everyday use, to 5 seconds using the
down arrow.

g. To initiate the zero adjust procedure press the RCL and STO buttons
simultaneously, see below.

m & - Initiates zero adjust sequence. Zero stability is = 0.05 ft/sec.

h. The number A30 will be displayed,
3
I. Within 5 seconds 3medwc e emwmhliesri nfgr

arrow, see below.

4D A L LA A A

K

J. Af ter zero I s reached t he scree
automatically start a countdown to zero.
K. Once the countdown reaches one the count will hold for a second

or two then the meter will turn off.

l. Restart themeter and note the reading on the screen which should
be at or near zera (.05 ft/sec).

m. Be sure to record the before zero adjust meter reading, the
after zero adjust reading, date, time, and technician
performing procedure in the projectlogbook
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n. When sing the meter in the field, be sure to fill out the section of
the SDDENR WPP Discharge Datasheet indicating that a Zero
Adjust was performed in the lab or at the sampling site.

2. SonTek FlowTracker Handheld ADV, adapted from FlowTracker
Technical Manual.

Follow FlowTracker Technical Manual to setup and calibrate meter
(SonTek, 2009).PreDeployment Diagnostics Ideally test prior to first
deployment of the season to check that the meter is working properly,
weekly in the lab/office, and in the field gensor is dropped or hit to
ensure accuracy and data qualitythis procedure isalso outlined in
Appendix B.

a. Hold the FlowTracker in a small tank or bucket of water (or in a
natural environment) such that the probe is submerged and there is
a boundary (srface, side, or bottom) within view.

b. Ideally, the boundary should be placed3Mcm (8 to 12 inches)
from the probe. You may need to add a small amount of fine dirt or
other seeding material and stir the bucket well for good test
conditions. Regular tapvater usually does not have enough
scatterers (seeding) for a valid test.

C. Connect the FlowTracker to the computer and turn the system on.

d. Run the FlowTracker software (click Start | Programs | SonTek
Software | FlowTracker).

e. Click Connect to a FlowTrackegelect the correct COM port and

click Connect.
f. Click BeamCheck.

Beam Check [C:\Work \Working \Manuals \Flow Tracker_30\Figures_new\Samplef Tbme] x|
Playback  Cptions
[l Fose W o |
Noise (c
“
FlowTracker #P1108 - B/1172006 2:12:44 PM (Averaged: 33 pings)
Start Record Averaging
| Button Button Button
inging  Sampling Boundary
- /&)Iume Reflection
| g uy A\ -
\ '// \;\\\\"\\ / Fv\\ i\
\ N AV
py i [ SIS LA\
\/ S N Wt N L
Noise
. Level ,

Figure 6.0.2. Beam Check screen shot with the program screen and
amplitude forms.
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g. To view realtime beam check data:

iv.

V.
Vi.

Click fiStartd. This establishes aomunication with the
instrument and starts data display.

Use the menu and control items (Appendix B, Tab® B
alter the display of data as desired.

Figure 6.0.2 and Appendix B (Table B and Table E3)
review beam check display feaes and sample ggram
output.

See Appendix B (Table B through Table B5) for
examples of how to interpret the data.

Click Stop to end the display of data.

UsefiFile|Exitoto close the Beam Check window.

h. To record reatime beam check data for later playback:

iv.

Start thedisplay of reaitime data as described above.

Click Record to save all data to a file. The user will be
prompted for a file name and storage location. Typically, a
minimum of 20 pings is required for proper data analysis.
Use the menu and control itemsp@endix B, Table E?)

to alter the display of data as desired. The recorded data is
not affected; only the display of data is affected.

Click Pause or Stop to interrupt or end data collection.

i. To play back previously recorded beam check data (using a .bmc
data file):

Click fiOpeno to select a previously recorded beam check
file (.bmc).

Click AiReplayo (or Pause) to start the playback of data.
Use the menu and control items (Appendix B, Tab® B
alter the display of data as desired. The recorded datd is
affected; only the display of data is affected.

3. StreamPro ADCP and iPAQ Pocket PC Setup

The following procedures describe setup procedures for the StreamPro
ADCP and the iPAQ Pocket PC to collect discharge measurements
(Teledyne, 208).

3.1  StreamPro Setup

a.

Install eight (8) AA batteries into the StreamPro by turning
off the power, removing the Solar Shield (four thumb
screws) and then the battery compartment door by
loosening the three thumb screws (Segure 6.0. 3
below).
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Sun shield —————> &

Battery compartment— -

N

Figure 6.0.3. Sun shield and battery compartment locations

b. Remove the battery holder from the compartment and
removeall old batteries. Replace with eight new alkaline
batteries matching battery polarity as shown on the battery
holder(SeeFigure 6.0. 4 below).

Figure 6.0.4. Stream Pro battery holde.

C. Before reinserting the battery holder observe that the inside
of the battery housing area is dry and clean
d. Place battery holder in the battery compartmemking

sure the battery contacts on the holder match the two
springs inside the housing.

e. If the battery compartment-€@ng seal fails or appears dry
or hard; replace it. When reinserting or replacing the seal,
thoroughly clean both the cover plate and bhee surface
area around the-@ng.

f. Then apply a minimal amount of silicone lubricant to the
O-ring seal because lubricant attracts dirt; therefore, apply
it sparingly and use a lint free cloth to remove any excess
lubricant.

g. Close the battery compartmerdoor and tighten the
thumbscrews. As you tighten all three thumbscrews, tilt
the housing to see that therfdg has not moved out of the
O-ring slot (see Figure 6.0. 5 below).

h. Tighten all three thumbscrews in rotation a couple of turns
at a time so thahe cover comes down evenly and squarely
on the housing. Only tighten the battery cover thumb
screwdfinger tight.

South Dakota Department of Environment and Natural Resources/Natershed Protection Program. 2018



Section 6.0
Page6 of 49
Revision 6.2

May 2018

Check O-Ring/
Placement

Figure 6.0.5. Battery compartment O-ring placement.

i. CAUTION: It is important to only gently finger tigén the
sun shield screws when placing the sun shield back on the
electronic housing M6 bolts. Should any movement occur
on the M6 bolts due to over tightening the sun shield
screws, the Loctite seal will be broken allowing the M6
bolts to subsequently beme loose. It is imperative to
check the M6 bolts visually for tightness by observing
the spring washers The spring washers should be fully
compressed. The figure below shows the spring washers
under compression and the washers not under compression
(see Figure 6.0. 6 below).

Spring washer under compression  Spring washer nol compressed

Figure 6.0.6. Battery compartment spring washer
compression differences

J- The float is designed to attach the boom in ahuh or
extended position depending upon stream conditions.
Generally the inthull position is used for most
deployments.

k. Use the boom in the 4hull position for fast moving water
or where the transducer may be struck by floating objects
(see Figure 6.0. 7 below).
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In-hull Position

Figure 6.0.7. Boom setup in the irhull position.

l. Use the boom in the extended position for slow moving
shallow waters. In this configuration the transducer

mounting depth can be adjusted up or down in the water as
neededsee Figure 6.0. 8 below)

A
=

Extended Position

Figure 6.0.8. Boom setup in the inhull position.

m. After best deployment position has been determined based
on stream characteristics, mount the boom in desired
position with two thumb screws.

n. Loosen the thumbsew on the transducer clamp. Feed the
transducer cable up through the bottom of the clamp.
Attach the transducer cable to the electronics housing and
attach the boom to the float using the supplied
thumbscrews. If mounting the boom in thehull positim,
attach the counterweight to the front thumbscrew to help
balance the float.

0. Locate the embossed number three on the edge of the
transducer. This identifies BeamBotate the transducer
so that Beam 3 is forward and at a 45degree angle to the
float (see Figure 6.0. 9 below).
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R gy il raayiis: i3

Transducer shown mounted in the in-hull position.

Figure 6.0.9. Correct transducer mounting position (beam 3
in correct position).

p. NOTE Beam 3 should remain forward and at a 45 degree
angle for both the umull and extended positions.
g. For thein-hull position, the transducer needs to be pushed

into the arm until the line on the transducer is aligned with
the top of the boonisee Figure 6.0. 10 below)his helps
protect the transducer from damage even if the float is
dragged along the ground.

Figure 6.0.10. Mounting line alignment location of the
transducer (align with top of the boan).

r. For the extended position, adjust the transducer depth so

that it is three to six centimeters below the surface of the
wate (see Figure 6.0. 11 below)
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Figure 6.0.11. Correct transducer depth for the extended
mounting position.

S. After final configuration adjusbtens to the transducer are
complete, tighten the thumbscrew on the clamp td tied
transducer in place.

t. Adjust the angle of the towing harness as needed by pulling
both pins and raising or lowering the arm. Make sure that
both pins are engaged and equally positioned (see Figure
6.0. 12 below).

Towing harness pin locations and agle
Figure 6.0.12. Pull pin locations to adjust the towing harness.
3.2. Setting up the iPAQ Pocket PC

a. Keep theiPAQ Pocket PC connected to the cradle or AC
adapter when it is not in use. Trickle charging does not
hurt PolyLithium lon batteries. When you place the iPAQ
Pocket PC in the charger the charge light will not flash
until the battery reaches a minimum charge. Continue to
fully charge the battery for at least four hours.

b. If the IPAQ Pocket PC battery charge goes tdow the
IPAQ will not turn on, even if it is placed in the cradle
This can give you the impression that the iPAQ is broken,
but this indicates the battery is totally discharged.

C. Remove the IPAQ Pocket PC from the cradle. Disconnect
the AC adapter poweline from the cradle and use the
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power adapter plug to connect the AC adapter directly to
the iPAQ Pocket PGsee Figure 6.0. 13 below.

Figure 6.0.13. Use the pdwer adabter plug to connect the AC
adapter directly to the iPAQ Pocket PC.

d. Let theiPAQ Pocket PC charge for at least 30 minutes. Do
a soft reset as needed to restore the iPAQ Pocket PC (see
Soft Resetbelow). Continue to fully charge the battery for
at least four hours.

Soft Reset
Perform a n oesetmahen yourwaniite stdp talb
running programs or youlPAQ Pocket PC is acting strange.

i Remove the écket PC from its cradle and locate the
reset button on the iPAQ Pocket PC (Fegure 6.0.
14 below).

Figure 6.0.14. Location of the reset button.

1 Using the stylus, lightly press the reset button for two
seconds. ThdPAQ Pocket PC will restart in
approximately five seconds and display the Today

screen.
o] Note: A soft reset will not erase any
programs or data stored in RAM or
ROM.
o] INCAUTION: A soft reset will erase all

unsaved datal!lll
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Power settings
e. After theiPAQ Pocket PC is powered up, check and set the
power settingss follows(Figure 6.0. 15)
f. Tatafido me n uSettingsa,p Bysendil t ab, t hel
fiPowerd daAdvanced t a b .
g. Uncheckthe On battery power: Turn off device if not used
to 3 minutes box.

e TS o B
ttings | b Mg s )

On battery power:

- Turn off device if not | minutes n

used for

On AC power:

Turn off device if PO & yinutes
used for

Main I Advanced Ls_xm:byl USE Chargng I
Adiust baciiche, wirdess, badrn settings to
CONSEn\a power,

=)
Figure 6.0.15. Power settings screen on iPAQ.

h. CAUTION: After collecting data set ¢heck) the On
battery power: Turn off device if not used to 3 minutes.
Leaving the IPAQ Pocket PC on will result in a dead
battery. Data files could be lost if the battery completely
discharges! Always copy data files to your desktop
computer for permanent storage.
i. Tap the Standby tab. Adjusti¢e) the Standby Period to 24
hours to give you the maxi mum 7

USB Charging Using Field Laptop

J- The iPAQ Pocket PC can be charged in the field using a
laptop computer with a USB port. To activate USB
Charging do the following.

K. Fromthepower settings screentap thedUSB Chargingtab.

l. Tap the USD Char gSlomgy ddestxi and
Charge radio button. It takes approximatsiy hours to
fullychargethe PAQ Pocket F&B wve®ithmhgnighe

m. Tapok to exit the power settingsreen.

NOTE: If the iPAQ Pocket PC battery voltage is low,

Bluetooth may not turn on. If you turn Bluetooth on,

but do not see the blue LED, charge the battery.

>
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3.3. Bluetooth Basic Operation
a. To turn on Bluetooth tap the Wireless icon located in the

lower right corner of the®AQ Pocket PC start screen above
A Cont a dlack arrovsirdigure 6.0. 1@elow.

é Messaging
& WindowsMedia

Ry Stlcaﬂihio

) ActiveSync

=) Terminal Services Client
" ilask

&% File Explorer

fig Programs

,’;‘_; Settings M5 i
> Help e S, i

Sops-ontacts

e LT

Figure 6.0.16. Bluetooth wireless icon location on iIPAQ

b. Tap theBluetooth icon to start Bluetooth (see beloivA 0 ) .
The icon will turn gray and the red/white x will disappear and
the manager button will light up. When Bluetooth is on the
blue LED light at the top left corner of tiftAQ Pocket PC
will flash. Note: using Bluetooth increases battery usage
so turn off when not needed!!

,’l'iPAQwh'dess o qinsy @7 2 livaq wirsloss o Ay

Settings &\ C Gpttings

& MK nager

i LA O

C. If the iPAQ Pocket PC Bluetooth connection has been
previously set up for the StreamPraurn on the
StreamPro ADCP. The Amber LED light indicates the
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power is on and the battery level is nornfaggre 6.0. 1Y.
If the Amber light is blinking, replace the StreamPro ADCP
batteries before connecting (see section 6.1, sfeps
throughiiho).

Amber light

Figure 6.0.17. StreamPro amber power and battery level light
location.

d. After the StreamPro ADCH turned on,ap thefiManager
Buttono( see step f@Abo, MyiShottcus e A BO)
tab and double tap the RDI SPRO icéig(re 6.0. 18 This
connects th&treamPro with th#i?AQ Pocket PC.

Bluetooth Manager "% 11:02 0

Bluetooth
My Shortcuts

é\,}}
RDISH Connect
00003: 5
Portl  pename

Delete

Properties

My Shortcuts [@ ;‘
New Tools View

e
B z%“k‘iﬂlé“

Figure 6.0.18. RDI SPRO icon location

e. If successful, the StreamPro blue light indicator comes on
(Figure 6.0. 19 To verify tap theActive Connectiontab
on the iIPAQ Pocket PC to view connection.
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Blue Light

Figure 6.0.19. Location of the Bluetodh connection light.

3.4. Start StreamPro on the iPAQ PC

a. Tap Start on the iPAQ Pocket PC and then tap the StreamPro
program see white arrow belo@rigure 6.0. 2Q)

Today
Calendar

y Stream

& ActiveSync

g=1 Terminal Services Client
" iTask

%@ File Explover

fiz Programs
fF; Settings
? Help

R R AR

Figure 6.0.20. Location of the StreaPro pogram on the
start menu.

b. Selectthe StreamPro Application button to start program
(seeblack arrowfigure 6.0. 2below)

7 | Stre £1:

TELEDYNE
RD INSTRUMENTS

& Teladyne Technologies Compeny

Select Application To Start

Figure 6.0.21. StreamPro application button location.
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C. StreamPro will start and show the setup &fgure 6.0. 2).

Iﬂét:bbth Console &F o¢ 828 -
' cetup [Test | Datacollection [ Ex 4| »
Bl

B
Bl <No File Loaded...>
Remaining Disk Space: - 12.56 MB }

Cell Size [m] Transd. Depth [m]y |
0.00 ‘} 0.000

# of Depth Cells Max. Depth [m]— |
0 —l 0.000

-
b s
| | current Units; ST

e toots e B~

B

Figure 6.0.22. StreamPro setuptab screen.

To continue, load a configuration file:

1 Tap oniConfiguration Filedon in StreamPro program
and seleciiLoado.

1 SelectiSD Cardoand then sele¢Project Filesd and
thenAFACTORY -DEFAULT _.xml dand tap OK.

1 Make changes in this file unique to your sigame
and save changes

d. Now the unit is ready to measure flows and calculate
discharge. Procedures for collecting streamflow data and
discharge are outlined in SecticaQ i Bo,. 20

3.5 TELEDYNE StreamPro ADCP, adapted from the StreamPro
ADCP Operations Manual, 20@.
The StreamPro does not need calibration however the unit should
be tested before trip deployment. The following procedure
outlines the Selffest procedure forthe StreamPro ADCP
(Teledyne, 2008).

a. Install fresh batteries (AA) in the StreamPro ADCP battery
compartment and press the Red power button to power up
the unit.

b. Turn on the iIPAQ Pocket PC and check battery charge
percentage (if the battery charge petage is below 50
percent, recharge the IPAQ battery by plugging it into a
USB connector on a laptop or plugging the iPAQ itite
docking unit.

C. Establish a Bluetooth connection from the StreamPro and
the iIPAQ Pocket PC (see section 6.0 of this manual).

d. Stat the StreamPro program on the iPAQ Pocket PC.

e. Load the factory default configuration file as follows.
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i Tap thefiSetupo tab.
il. Tap thefiConfiguration Fileo.

Iii. SelectfiFactory Defaulto to set the StreamPro to
the default settings. The message should indicate:

iv. .. fFactory Defaults Loaded .
f. Tap thefiTesto tab.
g. Tapiinstrumento.
h. Tap AiSelf-Testd. Once the test is complete, use the scroll

bar on the right side of the screen to view all the test results
(See Figure 6.3 below).

(D Commurnications (Good)

Self-Test Done

CH |

Ale Toolselp  E~

Figure 6.0.23. Testing and reviewing results the StreamPro
iPAQ Pocket PC screen.

I. If any test failsDO NOT USE!! Contact the Project
Officer andbr Teledyne RD Instruments.

J- If all the SelfTest parameters pass the unit is ready for
deployment. Disconnecby turning off the Bluetooth
connection, powering down the StreamPro ADCP, closing

out of the StreamPro applicat

|l ef t of the screen. #lacd the ap
StreamPro ADCP, tow ropes, and manuals back in the
protectve case for deployment.

B. Multi -Parameter Meters

1. YSI Multiprobe Meters (6 series sondes)

The following calibration procedures are for the most commonly used
sensors.While calibrating the instrument, the operator must
completein detail the South Dakoa WPP YSI Calibration
Worksheet for all applicable probes and Sondes (Appendix

A, Table A-1). For detailed information on all calibration procedures,
refer toSection 2.9.2 of the Instruction Manual, Calibrate(YSI, 2011)
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To ensure more accurate resuttse techniciarcan rinse the calibration

cup with water, and then rinse the sensor that you are going to calibrate
with a small amount of the calibration solution. Discard the rinse solution
and add fresh calibration solution. The correct amount dbrafibn
solution will depend on the size of the sensor calibration cup.

T

Carefully immerse the probes into the solution and rotate the
calibration cup to engage several threads. YSI recommends
supporting the sonde with a ring stand and clamp to pretient t
sonde from falling over.

With a field cable connecting the sonde to the-BBIS access the
calibration menu.

The exact appearance of this menu will vary depending upon the
sensors that are available and enabled on your sonde. To select
any of the paraeters from theiCalibrated meny highlight the
parameter and presiEntero. The following menu will vary
depending on the parameter chosen, so refer to the following
sections for details on calibrating each probe.

Note: Calibration of the Depth and Léveensor should be
completed first at every site, followed by calibration of |the

Dissolved Oxygen sensor. The remaining sensors only need to be
checked at the start of each sampling session.

After entering the calibration value, or accepting the defallie,
pressfiEntero. A reattime display will appear on the screen.
Carefully observe the stabilization of the reading of the parameter
that is being calibrated. When the readings have been stable for
approximately 30 seconds, prd¥ntero to acceptthe calibration.
When calibrating each paramelEVER accept an Out of range
warni ng mess ad dnstéaiRvEsSgdte poblem such
as expired or wrong calibration solution, improperly entered
calibration constant, or probe and/or sonde needs itgan
adjustment and/or replacement.

PressfiEntero to continue and return to the Calibrate menu, and
proceed to the next calibration.

If an Error messageappears, begin the calibration procedure again.
Be certain calibration standard is correct for thédcation parameter
and that the value you entered for the calibration standard is correct.
Also see Section 6 of the Instruction Manual, Troubleshooting for
more information on error messages. If you continue to observe
error messages during calibratiamse the i U n c grbcédure
outlined inSection 6.0, B2 - YSI Calibration Reset Procedure

and if that does not remedy the probleomtact your Project Officer
and/or YSI Customer Service. SBection 9 of the Instruction
Manual, Warranty and Service Information (YSI, 2011).
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In the following sections, specific starp calibration procedures are
compiled for all sensors that commonly require calibration. If a sensor listed
is not installed in your sonde, skip that section and proceed to the next sensor
until the calibration protocol is complete. Before you use the sonde in the
laboratory or field, read and study the detailed calibration information
compiled inSection 2.9.2 of the Instruction Manual, Calibrate(YSI,
2011)

a. Temperature
Temperature doesoh require calibration*, and is therefore not
included in théSonde menu / Calibratemenu.

* Once per year the temperature probe will be tested against a
NIST thermometer to monitor temperature probe accuracy and
measurement variation. If you think thiie temperature probe
reading is not correct or it is more thar0.5° C ¢ 0.9 °F) off,
remove the temperature probe, completely dry temperature port,
and turn on the 650 MDS and select Sonde run. The temperature
of the sonde should displa9.99° C (1402° F) without its sensor.

A sonde with a number other tha®99 °C is most likely dealing
with a contaminated port or circuit malfunction. Proceed to the
port and probe cleaning procedure described below.

Port and probe cleaning procedure

To remove caotamination which can include grease, saltwater
electrolyte, and calibration reagents, the probes and sonde can be
submerged in hot tap water which has dishwashing soap with
degreaser. The water temperature should be around 35° to 40° C.
The soapy watemix must be pumped into the open sonde ports
and probe connectors to be effective. Using a lab rinse bottle will
help flush out the ports. Soak the probe and affected sonde
connectors for one hour. Rinse thoroughly with deionized water
after the soak. d¢tlow this with a thorough rinse of 90% isopropyl
alcohol. Shake or blow dry the port with an air source or allow air
drying overnight.

After the sonde is dry reconnect the cable to the 650 MDS and the
sonde without the temperature probe installed andepoup.
Select Sonde run and observe the temperature reading. The
temperature should rea®.99° C, If the sonde reads correctly
install the cleaned and dried temperature probe and measure
temperature against a NIST thermometer to ensure it is lesg than
0.5° C ¢ 0.9 °F). If the temperature reading is still outside the
accuracy range order a new temperature/conductivity probe and
install.

b. Depth and Level
For the Depth and Level calibration, you can leave the sonde set up
the same way as for dissolvexlygen, in watesaturated air.
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I. SelectfiPressurd Abs (nonventedd. The depth sensor is
factory calibrated, but it iglways necessary to zero the
absolute sensor_relative to the local barometric
pressure The zeroing procedure should be carried out
with the sonde in air for this initial calibration.
Alternatively, you may set zero or an offset while the sonde
'S submersed for Arel ative
depth option is selected, enter 0.00 or other appropriate
value in meters or feeD@7 m or 1.54 ft. for the 600 XL
sondes,35 m or 1.17 ft. for 6820 sondes and 0.30 m or
1.00 ft. for the 6600 sondes depending on your Report
Setup) at the prompt, prediEntero and monitor the
stabilization of the depth readings. After no changes occur
for at least 30 seconds, prefEnterdo to confirm the
calibration. This zeroes the sensor with regard to current
barometric pressure. As instructed, préSstero again to
return to theCalibrate menu.

il. Zeroing the depth sensor by the above protocol (entering
0.00 at the screen prompt) will result in a measurement of
the distance between the water surface and the ports of the
depth module. In order for the observed depth readings to
reflect the distance between the water surface and the
actual probe array, mgare the length between the upper
hole and the bottom of the sonde guard. Then, if you are
concerned about this small difference, enter the measured
difference(0.47 m or 1.54 ft. for the 60€eriessondes,35
m or 1.17 ft. for 6820 sondes and 0.30 m @01ft. for the
6600 sondes depending on your Report Sedtif)e screen
prompt instead of 0.00.

For best performance of depth measurements, users
should ensure that the sondes orientation remains
constant while taking readings. This is especially
important for vented level measurements and for
sondes with side mounted pressure sensors.

C. ROX Optical Dissolved Oxygen (ODO)
Unlike all other sensors for YSk$eries sondes, the response of
the ROX Optical DO sensor is not linear relative to the species
being measured. This nelmearity requires that the sensor be
factory-calibrated at a number of oxygen values and the data fit to
a thirdorder regression. The three constants and the sensor value
at zero dissolved oxygen which define this regression asadysi
automatically stored in the sensor at the time of faetafipration.
It is important to note that these constants are a function of the
sensor membrane installed on the 6150 probe and NOT a
function of the probe i.e., the constants reflect the
characteristics of the sensor membrane and NOT the probe.
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When a 6150 probe is purchased from YSI, it already has a sensor
membrane installed and the constants of that membrane are
transferred automatically to the sonde PCB when the sensor is run
for the first time. After transfer, the regression constants ODO K2
ODO K4 and the value at zero oxygen, K1, can be viewed by
accessing thAdvanced|Cal Constantgnenu.

It should also be noted that the ROX sensor is characterized by two
additional parameters ODO Gain and Tzero. The ODO gain
reflects the small change in the calibration which is carried out by
the user in a -point calibration as described below. The Tzero
value will always be the same as K1 until the user elects to
perform a 2point calibrationas described below, at which time it
will change slightly to reflect the adjustment of the zero oxygen
value. You will also note that a different set of constants for your
specific sensor membrane are supplied on the instruction sheet
which came with you6150 probe. These five constants {K4

and C) have a different appearance than those shown in
Advanced|Cal Constantsecause they are in coded form to allow
error free reentry by the user in the unlikely event that the
regression constants in the probe #ost. The C constant is a
check sum value associated with the values ofkKKland will
prevent acceptance of the constants if typographical errors are
made in their entry by the user. The coded constants must be
entered in theCalibrate|Optic X i Dissdved Oxy|Enter Cal
Sheetas shown below. The constants can also be viewed at any
time by selectingCalibrate|Optic X T Dissolved Oxy|View Cal
Sheet

YSI recommends that you replace your sensor membrane after 1
year of use by purchasing the 6155 OpticaD DMiembrane
Replacement Kit. This kit will be supplied with a new set of coded
constants which characterize the new membrane and they MUST
be entered via th€alibrate|Optic X T Dissolved Oxy|Enter Cal
Sheetselection as show above. Once the new condtanes been
entered in coded form they will be transferred to the probe and will
be visible in urcoded form inAdvanced|Cal Constants

NOTE CAREFULLY : As opposed to the 6562 Rapid Pulse
Polarographic DO sensor described above, there is no difference
between the calibration routine for sensors which will be used for
sampling or monitoring applications. Usually thAatosleep RS

232 feature in theAdvanced|Setupmenu will be activated for
ROX calibrationsbut there is no problem if it is not active

Selectthe Optic X-Dissolved xy option from the Calibrate menu
to calibrate the oxygen probe. The submenu will offer the
technician the option of calibrating in percent-saturation
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(ODOsat %), or concentration (mg/L). Calibrating either of the
choices willautomatically calibrate the otheBelectthe ODOsat
% in air-saturated wateryou will be prompted for the next step
where you must elect to do either-gpdint or a 2point calibration.
Except under unusual circumstances (conditions near zero
dissolvedoxygen),the user should select the-point calibration .

I. 1-Point Dissolved Oxygen Calibration Using Percent Air
Saturation

Use this method for calibration of your 6150 Dissolved
Oxygen Sensor to obtain the maximum accuracy under
normal operating conddns.

(@) Place the sensor into a calibration cup containing
about 1/8 inch of water which is vented by
loosening the threads. Wait approximately 10
minutes before proceeding to allow the temperature
and oxygen pressure to equilibrate

(b) SelectODOsat % and the& 1-Point to access the
DO calibration procedure. Calibration of your
Optical dissolved oxygen sensor in tiEO %
procedure also results in calibration of the DO mg/L
mode and vice versa.

(c) Enter the current barometric pressure in mm of Hg.
(Inches of Hg x 8.4 = mm Hg).

(d) Note: Laboratory barometer readings are usually
Atruedo (uncorrected) values
be wused fAas iso for oxygen
Service readings are usually

corrected to sea level (CBP), and tfere cannot

be wused wuntil they are fun
procedur e and f ecromurleac t i @m
(where the BP readings MUST be in mm Hg) are as

follows:

1 Obtain barometric pressure reading (BP)
from nearest location (airport or town).

1 Convert airrent barometric pressure inches
to mm of Hg. (Inches of Hg x 25.4 = mm
HQ).

i Calculate the correction factor (CF):
CF =760i_(Altitude x 0.026)

760
1 To calculate the uoorrected barometric

pressure (UBP) multiply the corrected
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barometric pressure (CBBy the previously
calculated correction factor CF:

1 CBP x CF = UBP.

(e) PressfiEntero and the current values of all enabled

(f)

(9)

d. Condu

sensors will appear on the screen and change with
time as they stabilize. Observe the readings under
ODOsat %. When they show no sidgitant change

for a minimum of 30 seconds, prefiSntero. The
screen will indicate that the calibration has been
accepted and prompt you to press Enter again to
return to the Calibrate menu.

NOTE: the sonde will only read 100% saturation if
the barometripressure is 760 mmH@o determine

the actual DO in %, divide the barometer reading by
7.6.

Example: 695 mmHg + 7.6 = 91.45%

Check the ODO Gain in thadvanced Menu An
acceptable range is 0.85 to 1.15, NOTE: Maximum
range before getting error messagé i .25.

ctivity

This procedure calibrates specific conductance, conductivity, and
salinity.

South Dakota Department of Environment

Place the correct amount of conductivity standard into a
clean, dry, or preinsed calibration cup.

For maximum accuracy, the conductivity standard you

choose should be within the same conductivity range as the
water you are preparing to sample. However, we do not
recommend using standards less than 1 mS/cm. For
example:

1 For fresh water, use a 1 mS/cm conductivity
standard.

1 For brackish water use a 10 fa® conductivity
standard.

1 For seawater use a 50 mS/cm conductivity standard.

SD DENR WPP usesconductivity standard produced
by the South Dakota Public Health Laboratory in
Pierre, SDand is 1,410 uS/cm (1.410 mS/cm) @ 25 °C
or as indicated on the bottldabel

Before proceeding, ensure that the sensor is as dry as
possible. ldeally, rinse the conductivegnsor with a small
amount ofusedstandard solution that can be discarded. Be
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certain that you avoid crog®ntamination of standard
solutions withother solutions. Make certain that there are
no salt deposits around the oxygen and pH probes,
particularly if you are employing standards of low
conductivity.
Carefully immerse the probe end of the sonde into the
solution. Gently rotate and/or move tlende up and down
to remove any bubbles from the conductivity cell. The
probe must be completely immersed in calibration solution
past its vent hole. Use a volume that ensures that the vent
hole (the 1 cm opening in the conductivity probe) is
covered withsolution.
Allow at least one minute for temperature equilibration
before proceeding.
From theCalibrate menu, selectConductivity to access
the conductivity calibration procedure and prégstero.
Then selectSpCond to access the specific conductance
cdibration procedure and presBEntero. Enter the
calibration value Ife sure to enter the standard value as
mS/cm at 25° C (1.410) not 1,410 puS/cyrbased on the
standard you are using and prégntero. The current
values of all enabled sensors will appea the screen and
will change with time as they stabilize.
Observe the readings undspecific Conductance uS/cin
When temperature and specific conductance show no
significant change for a minimum of 30 seconds, press
AEntero. The screen will indicatéhat the calibration has
been accepted (successful) and prompt you to press
AEntero again to return to th€alibrate menu.
Rinse the probe and calibration cup inideized water and
carefully dry afterward to begin pH calibration.

pH 2-Point

Using thecorrect amount of pH 7 buffer standard in a clean, dry or
prerinsed calibration cup, carefully immerse the probe end of the
sonde into the solution. Allow at least 1 minute for temperature
equilibration before proceeding.

From the Calibrate menu, seléSE1 pH to access the pH
calibration choices and theselect2-Point. PressiEntero

and input the value of the buffer at the prompt.

NOTE: The actual pH value of all buffers is somewhat
variable with temperature and that the correct value
from the bottle label for your calibration temperature
should be entered for maximum accuracy. For example,
the pH of YSI ApH 7 Buffero
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20 °C. Table 6.0.1 shows temperature compensation
values for three commonly used pH buffers.
After entemg the correct pH value of the buffer, press
Enter and the current values of all enabled sensors will
appear on the screen and change with time as they stabilize
in the solution. Observe the readings under pH and when
they show no significant change for rminimum of 1
minute, press Enter. The display will indicate that the
calibration is accepted. On th®D DENR WPP YSI
CALIBRATION WORKSHEETwrite down the calibration
solution temperature, standard, 4oadibration after
stabilizing, and pst calibration values and the post
calibration pH nilivolts for span calculation.
After the pH 7 calibration is complete, press Enter again, as
instructed on the screen, to continue. Rinse the sonde in
water and dry the sonde before proceeding to the next step.
Using the correct amount of pH 10 buffer standard into a
clean, dry or preinsed calibration cup, carefully immerse
the probe end of the sonde into the solution. Allow at least
1-minute for temperature equilibration before proceeding.
Press Enter and input tleerrect value of the second buffer
for your calibration temperaturé¢Table 6.0. 1)at the
prompt. Press Enter and the current values of all enabled
sensors will appear on the screen and will change with time
as they stabilize in the solution. Observe tleadings
under pH and when they show no significant change for a
minimum of 30 seconds, press Enter. After the second
calibration point is complete, press Enter again, as
instructed on the screen, to return to the Calibrate menu.
On the SD DENR WPP YSI CALIBRATION
WORKSHEET write down the calibration solution
temperature, standard, pealibration after stabilizing, and
post calibration values and the post calibration pH
millivolts for span calculation.
Rinse the sonde in water and dry. Thoroughly rense dry
the calibration containers for future use.

NOTE: The majority of environmental water of all
types has a pH between 7 and 10. Therefore, unless you
anticipate a pH of less than 7 for your application, YSI
recommends a two point calibration using pH7 and pH

10 buffers.
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Table 6.0.1. Temperature compensation values for three
commonly used pH buffers.

Temperature | pH

°F °C 4.00 7.00 10.00
32.0 0 4.01 7.13 10.34
33.8 1 4.01 7.12 10.32
35.6 2 4.01 7.12 10.30
37.4 3 4.01 7.11 10.32
39.2 4 4.00 7.11 10.29
41.0 5 4.00 7.10 10.25
42.8 6 4.00 7.09 10.24
44.6 7 4.00 7.09 10.23
46.4 8 4.00 7.09 10.23
48.2 9 4.00 7.08 10.21

50.0 10 4.00 7.07 10.19
51.8 11 4.00 7.07 10.18
53.6 12 4.00 7.06 10.16
55.4 13 4.00 7.06 10.15
57.2 14 4.00 7.05 10.13
59.0 15 4.00 7.05 10.12
60.8 16 4.00 7.04 10.11
62.6 17 4.00 7.04 10.10
64.4 18 4.00 7.03 10.08
66.2 19 4.00 7.03 10.07
68.0 20 4.00 7.02 10.06
69.8 21 4.00 7.02 10.07
71.6 22 4.00 7.03 10.09
73.4 23 4.00 7.02 10.06
75.2 24 4.01 7.01 10.03
77.0 25 4.01 7.00 10.00
78.8 26 4.01 7.00 9.99
80.6 27 4.01 7.00 9.98
82.4 28 4.01 6.99 9.96
84.2 29 4.01 6.99 9.95
86.0 30 4.01 6.99 9.94
87.8 31 4.01 6.99 9.95
89.6 32 4.01 6.99 9.96
91.4 33 4.02 6.98 9.96
93.2 34 4.02 6.98 9.97
95.0 35 4.02 6.98 9.98
96.8 36 4.02 6.98 9.95
98.6 37 4.02 6.98 9.93
100.4 38 4.03 6.97 9.90
102.2 39 4.03 6.97 9.88
104.0 40 4.03 6.97 9.85

2. Y SI Calibration Reset Procedure(6 series sondes)

The reset procedure should be used only if errors are encoudtered
calibration (indicates that the meter is set out of the solution range).

Turn the YSI 650 MD3andheldo On.

SelectSonde menuand press$iEntero.

From this menu select thadvancedoption and pres8Entero.

Next select th€al constantsand press$Entero.

After selecting, make sure all values on the YSI are within their
operating ranges as those found in Table &.0. If operating

ranges are outside of the ranges listed in TableZ.they were
mainly from acceptingaoaglkiobwat inom
message appeat This forces (sets) values outside of their

normal operating range and measured values foreachspecific

®oo T
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parameter will not be accurate. When calibrating each
parameter NEVER accept an Out of range warning message
A PRES S |(N&cepted by the operator FINGERS WILL
BE BROKEN ! Instead investigate problem such as
expired orusing thewrong calibration solution, improperly entered
calibration constant, or probe and/or sonde needs cleaning,
adjustment and/or replament. Make note of those incorrectly set
and press the Escape key two times to return to the main menu.
Contact your Project Officer for help with this problem and
write problems and repairs in the PROJECT LOGBOOK and
in comments section of the SD DENR WPP YSI
CALIBRATION SHEET.

Table 6.0.2. YSI calibration constants.

Parameter Default Operating range Comments
Cond: 5 4106 Traditional cell constant
DO gain: 1 0.5t2.0
ODO gain 1 0.75 to 1.40
ODO Tzero Same as K1 +/-0.45 from K1 ODO value at zero oxygen after 2-point cal
ODOKI N/A N/A ODO value at zero oxygen
ODO K2 N/A N/A ODO regression coetticient
ODOK3 N/A N/A ODO regression coefficient
ODO K4 N/A N/A ODO regression coetficient
Pres offset:
if not vented -14.7 -20.7 to -8.7
if vented 0.0 6106
mV offset: 0.0 -100 to 100
pH offset: 0.0 -400 to 400
pH gain: -5.0583 -6.07 to -4.22
f. From the main menu, select Calibrate and press Enter.
g. Select one parameter that was out of adjustment and enter through
options until required to enteredltalibration constant value.
h. Instead of entering the calibration constant value, hold down the

Enter key and predsca®s priloenptt ¢ eér
Yes and press Enter. This resets the range talefeult value
listed in Table 6.02.

i Repeatstepsiigd t h rho forgeéch df the values that are out of

adjustment.
3. YSI Data Download Procedure(6 series sondes)

a. Install download cable to 650 MDS and connect to the serial port
(Com 1 or other appropriate Com Port) on the computer.

b. Turn on computeandopen EcoWatch software

C. SelectComm, settingsandPort Setup.

d. SelectCom Port (Com 1) used by computer und&ettings for
Port.

e. For fAPort P aBaw rs6Qa0eDatal -bits andtl Radty
T None

f. F o Protéicold s &ermitc t

g. F o Handishakingd electXonXoff.
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h. SelectfiOK 0 to accept these settings.
i. SelectComm, Terminal andCom 1; a dialog box will appear that
the program is ready to accept data.
Power up 650 MDS.
SelectCommunicationsand pres$Entero.
SelectKermit 650 PC — and press$Entero.
Select desired file(s) to transferAlt Files and pres$iEntero.
Each transferred file is transferred as a **.dat file into the EcoWatch
program under ECOWIN/Data.

53—~

4, Creating Site List on YSI 650 MDS

Turn on YSI 650 MDS.

S e | éagding Setup .

Checkt h¥se SiteLisb box and the display wi
Sel &ditSitehisto at the bottom of the |
Enter Filenamgesite nameand site number as needed.

When finikstaped press

020D

5. Setting up YSI Unattended Data Logging (6600 Sondes Only)

a. Connet a 650MDS to a calibrated 6600 Sonde.

b. Turn on 65QMDS.

C. S e | &ande méndand pressEntero.

d. S e |l &umobandipressEntero .

e. S e | &mattend@dd sampleand pres$Entero.

f. Semnterfaldo t o 1 @ndmpressintere. s

g. Start date and time should tefaultedas long as the date and time
on the Sonde is correct different check Sonde date and time and
adjust as necessary. Go back iRwn, Unattended sampleand
check theStart date and Start time the Start time should be 15
minutesfrom the time theperator selected thénattended sample
section If needed, the Start date and time still be adjusted, just select
either and change as needed.

h. Ent er FHiledi quaetpi@ssEntero.

i. Ent er Sitedi quaed pigssEntero.

J- Check the Free memonp tmake sure there is enough logging
memory for the file.If not, download data to clear memory.

K. Hi ghl i gthsample mexx finutesd and presdEnterd  t o

update thdime until first sample If the operator needs more time
for setup and deploymeng, 0 b a ¢ kStam ggmedt oanid adj us
time for more minutes untifisample.

l. Hi g h |Vieg patamedierstolop and aedpdust as ne

m. When sat i s fStadldggingbandjpnessErgenot A

The operator cawiew current dateonly after thefirst sanple is
logged by reconnecting the 650 MD# the Sondén the fieldand

s e | e cSomde gnendj fiRuno, fAUnattended sampl®, and

hi ghl i ghVview tagt sampiégea nid pEnere. s Aftér
reviewing data, dconnect 650 MDS, cable, cap the Sonde with a

=
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water proof capinstall weighted sonde guardnd redeploy the
Sonde.

6. YSI EXO Handheld Calibration and Operation Instructions

a. Powering up and connecting to the YSI EXO:

1. Press green power button on EXO handheld.

2. Connect to the sondeConnect the fiel cable ends to the
handheld (black end of the cable) and sonde (white end of
cable). Be sure that connections are tight. If the handheld
is powered up when connected to the sonde using a field
cable, it will automatically connect.

b. Setting up theYSI EXO for Sampling:

To collect dataat a point
Example: using the YSI from a bridge or in a stream to collect one
water quality measurement.

a. Pr e s s Deploya Button an dSondeh e n S €
Settings 0 I n t hi sAvemgngu , arsce | eben
s e | Aaelgatédo . This makes the da
the probe stabilize at an appropriate rate for collecting data
at a point.
C. Creating Sitesin the Site Listand Logging Data

Example: Adding monoring site(s) names to the YSI EXO
handheld to log sonde water qiylineasurement data from a
bridge or strearmonitoring site

Creating Sitesin the Site List

1.
2.
3.
4.

5.
6

Press the fAHandhel do button ot
handheld.

Scroll down to ALoggingd and p
Ma k e s ur dJsetShealisd t th@ xedkeds Sccolh

down to ASIited and press the e
Sel Addinewé o S Sitedlant®® fiand enter th
name. Enter latitude, longitude, and altitude if desired.

Sel &av®6 . i The site is now inclu
Repeat as needed to aafttlitional monitoring sites.

Log a Single Sample

1.

On the EXOHandhel d d as hlog ®ned , sel
Sampled.
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2. To log the sample to an existing site in the site list, select
fiSitec0 and select the appropriate

3. Sel éagNow A esvid Imepobged to the site that
was selected. This site is now displayed in the menu next
t oSited.

4, When returning to monitor the same site at a later date the
operator can select the initiaite file and log the current
data Log Now) from the siteand the more recent data will
be logged using the current date.

d. To View Saved Measurements

1. Pr e s sDatadh eb uft t on . Choose the si
for the data you wish to view. Apply any desired begin and
end dates and times. If viewing data sateethe handheld,
ensure that AHandheSodree 0 s Idfi s p
viewing data saved tSondegi hies son
di spl ayeSburame.xt t o 0

2. Sel eShdw ddtdd t o view numeri cal C
fiGraphdatab t o see t he glpht a pr esent

1. To Log Data Continuously
1. Press thefiHandheldo button in the top row of orange

buttons on the EXO handhel®® r e s s Hahdheddo fi
button on the top left of the EXO V2 handheld.

2. Ensur e CdntntoustModd fibox i s checke
loggihgtoadie i n the siteUseBSiwt, en s
Listo box is also checked.

3. Set the | ogging Logmihtervadalankly s

using the keypad to enter the desired amount of time that
passes until another sample is saved.
4. Pr e s s Depldydte biut trong up tthe Dashboard.
Sel &start Logginge o and ensure that t}
and site ar eStadcWowr @ ct . Sel ect
5. To stop | ogging d&topmloggiognd i nuou

C. Stage Recorders and Data Loggers

A variety of stage recorders and datgders are used by SD DENR WPP, each with
different setup, download and calibrating methods. Specific device methods are
given in the following sections. Calibrate each instrument in accordance with the
manufacturer instructions. If problems occur, eohttheProject Officer or the
equipmentmanufacturer.
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1. Configuring OTT Thalimedes using Hydras 3 software.

This procedure initializes the OTT Thalimedes and sets the unit up for
stage recording and data collection.

1.1

a.

oo

-

Initial Setup OTT Thalimedes

Startthe Hydras 3 software and selé&@w Workspaceunder the
File menu.

Use the name of your project to namewwgkspace

Double click Hydras 3 to create path

Once the workspace is created, click the (+) sign next to the
Workspace

Highlight All Stations.

Select Communication and Read / Operatefrom the Hydras 3
menu.

SelectOTT Thalimedesfrom the sensor type menu. Make sure
the Protocol type is set aTT Protocol 2 (selective)and
Communication path IrDA  OTT  IrDALink (USB)
COMx.1920@Bd for use on any USBport on the computer or

IrDA Linklt Adapter , COM1 (or other computer specific
COM port), 19200Bd, and 8N1to use the infrared readefo use
direct connect with a serial port installed on the logger under
Communication select RS232C/ V24, Com 1 (or other
computer specific COM port), 19208d, and 8N.

Then Select Configuration Hydrosens (Matrix) or
Orphim/Thalim/Nimbus radio button to program the unit.

Connect the IrDA Linklt Adapter to a serial cable and attach it to
the serial por{COM1) or on the computr or if direct connecting
attach the serial cable to the serial port tail connector installed on
the Thalimedes and to the serial port on the computer.

If using a newer computer without a serial pednnect &JSB to
RS232 adapter to a USB porbn the Igptop and connect@S232
serial cable to the RS232 serial connector on the adaptethen
connect the serial cable to the serial port tail connector
installed on the Thalimedes

Wake the Thalimedes by placing your hand over the infrared
motion sensor (twaed sensors at the lower left corner of the
display) until the display is visible (approximatehdZeconds).

While pointing the reader at the IrDA interface sermoattaching

the sensor to the Thalimedes using a rubber bseidctiStarto.

After the @mputer uploads the sensor data, make sure that:

Input newStation NameandNumber.

SelectUnits in feet or meters.

Set the sensor tsample every 5 minutes(Sample
interval) andrecord every 15 minuteqStorage interval).
Measure the Stage amtheck boxnext to Meas. Valuei
set new and enter new stage.
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During initial setupcheck Erase Data Storage Bax
Check the computer and make sure the time and date
on the computer is correct.
CheckSet date / time (PC time) Box
SelectSet Clock to PC time(
Make sue that theBaud rate RS232C is set at 19,200Bd

Wake the Thalimedes unit and place IrDA Linklt or USB IrDA
Link adapter over the IrDA interface sensor on the Thalimedes.
SelectProgram.

After programing is complete, review the screen to ensure that all
ertries have been updated and are correct. If not make changes
and select Program again.

SelectExit.

SelectStandard (selectivelunder Read data.

Make sure the All sensors and the All box under dates are checked.
SelectStart (information will show up inhe bottom left corner of

the Hydras 3 Communication screen).

When complete, clicknd.

Select Communication and Raw data managementfrom the
Hydras 3 menu. The unit (file) that was just downloaded is
highlighted.

Click the Selectedbutton that will transdr the sensor and station
information from the download file to the workspace file.

A Confirm screen will come up stating that the station (for this
workspace) has not been entered! Create new entry? $Betect
Another confirm screen will come up stagithat the sensor (for
this station) has not been entered! Create new entry? Sekect
Close raw data management window.

Once window closes, click the (+) sign next to the All Station and
make sure the new station tkehows
project workspace.

Click the (+) sign next to the New Station and make sure the
sensor is listed.

Double click on the sensor to bring up the Evaluation screen.

The unit is now programmed and ready for use at that site.

Downloading Data (OTT Thalimedes)

Start the Hydras 3 software.

Select (highlight) the desired project (workspace).

Connect thelrDA Linklt Adapter to a serial cable or &SB
IrDA Link adapter and attach it to the serial pof€OM1, or
other computer specific COM port) or a USB pot on the
computer.

Click the (+) sign next to the highlighted project.

Click the (+) sign next to the All Stations.

Highlight specific station for downloading.
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g. SelectCommunication and Read / Operatefrom the Hydras 3
menu.
h. SelectThalimedes from the sensotype menu. Make sure the

Protocol type is set &@TT Protocol 2 (selective)and selectrDA
Linklt Adapter or USB IrDA Link adapter on the USB port
under Communication path.

I. Check the box in front dbtandard (selective)

J- Make sure thé\ll sensorsandAll box under dates are checked.

k. Wake the Thalimedes unit and place IrDA Linklt Adapter or the
USB IrDA Linklt Adapter over the IrDA interface sensor on the
Thalimedes.

l. SelectStart (information will show up in the bottom left corner of
the Hydras 3 Commuaation screen).

m. When complete, clicknd.

n. Select Communication and Raw data managementfrom the
Hydras 3 menu. The unit (file) that was just downloaded is
highlighted.

0. Click the Selected button transfer the data to the station and
sensor.

p. Click the (+) sgn next to the station just transferred.

g. Double click on the sensor to bring up the Evaluation screen to
view and analyze data.

r. Repeat above procedure at all remaining stations.

S. If unable to connect or download data with the IrDA Linklt

Adapter, follow the instructions below to direct connect the
OTT Thalimedes.

1.3 Direct Connection to OTT Thalimedes RS232 serial cable

a. Obtain one short (femalemale) RS232 serial cable NON-
modem cable.

b. Cut the serial cable approximate®y inches from each end to
create two useable connection/download cables (one cable for each
OTT Thalimedes unit that has difficulty connecting/downloading).

C. Unscrew the battery cap and remove the battery and cap.

d. Grasp the clear cover over the Thalimedes unit and press firmly
down toremove the cover exposing the circuit board.

e. Remove the protective cap next to the permanently wired cap at
the end of the unit.

f. Break out the end of the cap and thread the cut end of the serial
cable created i n -threadqd endl bfcagtiihr ough
oneinch of the cable is through the cap.

g. Strip off % of an inch of the outside protective cover to reveal the
wires inside.

h. Separate the Red, Brown and Yellow wires.

I. Cut the remaining wires off flush with the end of the protective
cover (% of an ioh) serial cable.
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J- Strip off 3/8 of an inch of the outside protective cover of the Red,
Brown and Yellow wires.
k. Using a small flat tip screwdriver, attach wires to bus connector
locations (terminal stripFigure 6.0. 2) described below (Table
6.0.3):

Table 6.0.3. Serial cable wire color connections to OTT
Thalimedes bus connector locations.

Wire Color Bus Location
Red RxD

Brown TxD

Yellow GND

T ————— SDI-12 Bus cable

——____ Additional fitted
cable gland

Terminal
strip

SDI= SDI-12 Data Line
GND = SDI-12 Ground Line

8 @\J ———— Tube housing

Figure 6.0. 24. Terminal strip and buss locaion for OTT
Thalimedes encoders.

l. Once wires are locked in their proper locations apply silicone
around where the cable goes through the bulkhead (Top and
Bottom). Grasp the clear cover over the Thalimedes unit and press
firmly upward and twistto replacethe protective cover over the
circuit board.

m. Replace the battery and screw on the battery cap.

n The unit is now ready to directly download.

2. Configuring OTT Orpheus Mini ( Using Orpheus Mini software)

a. Connect theUS B A Li nki toothe éapta@ pahdetar the
computer on.
b. Start the OTT Orpheus Mini operating program.
C. Pl ace the magnetic infrared end c

on the infrared communication interface porton the top of the
Orpheus mini.
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d. To initially program the Orpheus Mini sele€éile in the upper left
hand corner of the startup screen.

e. Under theGeneral boxclick the Advanced Operationsbox and

make sureno boxes are selecteth the Observer boxand select
OK. (This ensures th&etup Device button appears on the
startup screer.

f. Select theSetup Devicebutton on the main screen whidpens
the Basic Operations screeffFigure 6.0.25).

DTT Orpheus Mini / OTT CTD operating program

File OTT Orpheus Mini ITC Help
OTT Orpheus Mini

Site number 0000000457 Site name |DTT Orpheus Mini

Water level / Pressure Temperature
Parameter number 0001 W
Parameter name |Leve| |Temperaluve
Measurement type |Water level LI |Deplh j
Urit [ mmoon) <] [ton =]

Enter measured reference value

§ m  [Depth to water )

Sample interval 00:01:00 ~ 01:00:00 ~
Storage interval 00:01:00 = 01:0000
Measuring range 0-1 bar I~ Modem /ITC connected
System length 200m
Date / time 01/04/2011 09:35:02 ( PC: 01/04/2011 10:35:27
Set date/time
OTT Drpheus Mini Stored configurations
Connect IiDA - OTT DuoLink o Load from PC
Main menu
Advanced operation ... | Save to device I COM1: = Saveto PC l

Figure 6.0.25. OTT Orpheus Mini programing screen for the
Orpheus Mini (adapted from the Operating
Instructions for the OTT Orpheus Mini (QTT OM,

2016).
g. SelectFile tab in the upper left portion of the screen and select
New configuration OTT Orpheus mini.
h. Under Number Type in the site name and number(i.e.
WWCBact02a).
I Type in measurement station name.
J- Pressure Sensor
I Use number provided (0001), or generate unigue amet
four digits).

il Keepthe nam@éNater level.
iii. Measurement type / Measurement RangeselectWater
Level and Depth

V. Unit, select (ft (0.01)) check the &t Water level i set
newly Box, andtype in the water leve from the staff
gauge

V. Sample interval, select 5 minutes (00:05:00).

Vi. Storage interval, select 15 minutes (00:15:00).
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Temperature
I. Use number provided (0002), or generate unique one (four
digits).
il. Keep thename Temperature
Iii. Unit, select (°C (0.01))
iv. Sampleinterval, select 5 minutes (00:05:00).
V. Storage interval, select 15 minutes (00:15:00)

Place the infrared end df h e USB ALinkito adap
infrared communication interface port on the top of the Orpheus
mini.o

m. Press th&et date/time buttonto usethe computedate/time or to
manually make adjustments to the date or time (the operating
program automatically corrects for daylight saving and leap year).

n. At this pointreview entries and when satisfied pres&ogram.
This will generate a warning messag\Waiming: Reset Orpheus
Mini and delete data memory additionally? o , pYre® s s
(recommended for initial and new installationsJAUTION: All
measurements collected up to this point will be irretrievably
lost!!!

0. When satisfied cliclOK.

p. Re-check entriesone more time to verify that values and entries
correct,if satisfied click the back button (bottom right corner).
This will return you to the main page

g. Then check the water level using a staff gauge or other
measuring device to determine the stage

r. Check the level of the measure value setting by clicking the word
fiFledo i n the upper |l ef t hand <cor ni
AOptiono u n dGbservet beetions e | ealy obderver
moded box a@kb.click A

S. Then s e Saup Devicéeh eb Uit t omain onanu. t The
main screen will disappearand theBasic operation screen will
flash up and then disappearand theObserver screen will show
up. After a few seconds the Observer screen will indicates the
instantaneous values of water level, water tempenrate, and
battery voltage. *Note if the battery voltage is less than 3.5 to
3.6 VOItsREPLACE BATTERIES !

t. If the water level gtage does not correspond to the measured
value collected earlier, enter the correct valuén the water level
box and then select h Refréshd button. -Thi s r
programs) the water level in the data logger and the value will
disappear from the water level box and display to the right of the
box on the screen.

u. To check for variation in the water level measurementglick
t h Automaticrefresho box bel ow the refresh
a water level reading from the probe evergesonds and displays
it on the screen. When satisfied deselect the fAutomatic
refresho b o x .
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V. Then selkxigoctbuthteoni t o r ednu*™Notet o t h e
when the main screen appears the setup device button has changed
t oView Instantaneous Values . I f you need to

Orpheus Mini units, <clicking the
corner of the screen herObsernerel ect
section andDE-SELECT the fiOnly observer mod& b ox and
cli@KoOo.nAn The Setup Device button
the main screen.

2.1. Downloading OTT Orpheus Mini (using Orpheus Mini
software).

Downloading protocols fouse OTT OrpheusMini data loggers
via laptop computers and Orpheus Mini software.

l]TT DOrpheus Mini / OTT CTD operating program - Download data

File Help

0000000457 ( Orpheus Mini |

vinom
v 0002
v 0003

28/02/2011 01/04/2011

280202011 x| T Al 01/04/2011 >

Download data ’ |

View / Export data |

OTT Orpheus Mini / OTT CTD
1iDA - OTT DuoLink i
t Main menu
coMt: ¥ [57e00 <]

Figure 6.0.26. OTT Orpheus Mini Downloading Data screen
(adapted from the Operating Instructions for the
OTT Orpheus Mini (QTT OM, 2016).

a. Connect the UB Limkito adapter to the | apt
computer on.

b. Start the OTT Orpheus Mini operating program.

C. Pl ace the magnet i c Linkifor aardeadp teenrd oc

the infrared communication interface port on the top of the
Orpheus mini housing.

d. From te OTT Orpheus Mini opening screenclick on the
fiDownload Datad b ar .

e. The download screen appears with the site name or sensor number
above the available sensors check marked (Figur®).0.

f. Enter adesired date rangeor select thefiallo data box for

downrloading the all recorded data in the data logger.
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g. When satisfied click the Download data button to begin
downloading(Figure 6.026).
h. Once clicked, a progress bar is displayed while the data is being

downloaded. When downloading is complete for all sengoay
take up to 20 minutes), the progress bar disappears.

I When complete o k 0 nView hExporfi datao button (Figure
6.0. 26)to open theView / Export Datascreen (Figure 6.0.72.

fy OTT Orpheus Mini 7 0TT CTD operating program - View / Export data

File Help

Station Sensor | FROM-Date TO-Date

0000000457 ( Dipheus Mini 0001 01.01.2011 01.02.2011

0000000457 ( Orpheus Mini ) 0002 01.01.2011 01.02.2011 Graph

0000000457 ( Orpheus Mini ) 0003 01.01.2011 01.02.2011

0000000457 ( Orpheus Mini ) INFO 01.01.2011 01.02.2011 Table

Export CSV
Export Excel
Export OTT MIS
Export Hydras 3

Export Options

Figure 6.0.27. OTT Orpheus Mini View / Export data screen
(adapted from the Operating Instructions for the
OTT Orpheus Mini (QTT OM, 2016).

J- Highlight the stage and temperaturdiles that were just
downl oaded endi(Rggre6.0n27t odaydés dat e
K. Then c | i Grephdobattont tdvew thesefiles graphically

Do this to look for obvious gaps or wild shifts in the data.

l. When satisfied close all open graphs.

m. Then select the |IThble® WHutlt eomntdocl o
log of all the settings and the times the observer loggedtire
Orpheus Mini by date and there wereanydataerrors number of
times the reading limits wemrxceeded or each time teage was
adjusted.

n. When satisfied close the window.

2.2  Transferring OTT Orpheus Mini files to Excel
Follow the protocols Hew to export, convert, and transfstage
andbr temperature filesy OTT Orpheus Mini to Excel.

a. To export data files in ExcBI(**.xls) or CSV (**.csv) formats,
c | i c ExporttEeceldi dExportiCSVO but t ons
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*NOTE: If your computer has older versions of Excef with
limited rows available, large datasets will not be transferred
completely.

b. Once either button is selected the data transfer begins and
depending upon the laptpgata transfemaytake quite a while to
covert and transfefeight to ten mintesor morg. As the OTT
Orpheus Mini software transfers the data, click and holdédfte
mouse button on theertical scrollbutton and pull it down to the
bottom of the screen and release the mouse button. The scroll
button will move towards the topf the screensamore and more
data is being transferred the scroll bar may appear not to be
moving and you may want to close the file; do not let this fool you
as the data is still being transferredt this point move the cursor
up to the top of the ert screen and click the reduce butteh
until excel shows up on the task bar.

C. Look at theOTT Orpheus Mini View / Export data screen until
an information s tFile(® expoatgupgoeMSr s s ay
Excelo. This means the file transfer is succelbgitompleted.
d. Cl i OKko fAand (4 thed@TT Orpheus Mini screen to the
task bar.
e. Expand the Excel program by clicking the Excel icon on the task
bar.
f. Click and hold the left mouse button on the vertical scroll button

and pull it down to the bottom dfie screen and release the mouse
button. This should be the bottom row of the data that was just
transferred; scroll down a couple of more rows to verify all the
datawas transferred and that data did not stop on the last available
row meaning an incompie dataset.

g. When satisfied, save the Excel file in the appropriate format and
location.

3. Setting up and transferring Data the OTT RLS (Radar) unit with
Campbell Scientific CR200Series Dataloggers using PC200W software

These units are typically set up @mgj term WQMbridgesites to
measure and record stage.

3.1  Setting up a CR200 Datalogger on computer

a. Connect Computer to the CR200 Datalogger using RS232 cable.
b. Open PC200W software.
C. Sel ecaddnevwdataldgged i con ()i gure 6. 0.
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- = |12 LA

Nw/iI_SK1

Wk117

w141

File Datalogger Metwork Tools

\' Connect
“

Help

y-Vo

BEGRE @ O

ck/Pragram ‘ Monitor Data I Collect Dalal

Baud Rate: 3600
PakBus Address: 1

atalogger Information
D atalagger Mame: wik141
D atalogger Type: CR2005 eries

irect Connect Connection
COM Port: Communications Part (COM1)

Datalogger Settings

Extra Response Time: Oz

Clocks
D atalogger
FC
[T Pause Clack Update
Datalogger Time Zone Offset
Set Clock

0 hours 0'm

Datalogger Program

Current Program
tulti - R adar20min.CR2

Send Program...

Retrieve Progran..

Disconnected

Figure 6.0.28. PC200W software screen shot, add datalogger.

d.

An EZSetup wizard will open up with a list of options (Figure 29).

e ——
EZSetup Wizard - CR%Series ( CR200Series )

’_:w =
-

»

Progress

L

% Introduction

l Communication Setup
Datalogger Settings

| Setup Summary

Communication Test

Introduction

l Datalogger Clock
Send Program

l ‘Wizard Complete

The EZSetup wizard will guide you
through the process of setting up
your datalogger. Follow the
instructions given and use the
Previous and Next buttons below to
navigate through the wizard.

Click Next to continue.

[ Cancel ] [ ‘Wizard Help ]

Figure 6.0.29. PC200W software screen shot, EZSetup Wizard.

e.

South Dakota Department of Environment and Natural Resources/Natershed Protection Program.
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57 PC200W 4.1 Datalogger Support Software - AofficeTrial { CR2005eries ) (U=HRCE] 2 )

File Datalogger Metwork Tools

Help
L L

=

—
EZSetup Wizard - CR200Series { CR200Series )

bi| Progress

{livg |

il | = Communication Setup

Datalogger Type and Name

Introduction
Select the datalogger bwpe and enter a name -

g )

for your datalogger.
CR10PE

D atalagger Name
[ratalogger Settings

g : CR 2005 efies

CR10=TD

Setup Summany

Communication Test

I Next o continue.

Datalogger Clock

CR2005 eries
Send Program \]:.E___ E__
[ =R % 2

‘wizard Complete

Cancel ] [ Datalogger Help

Miccnnnected

Figure 6.0.30. PC200W software screen shotwith Datalogger Type
and Name, andCommunication Setup.

f. After naming your dataloggd€Figure 6.0. B), s eNedoc twhiii ch  wi | |
prompt the Datalogger Settings screen (Figure®.)0.
EZSetup Wizard - CR2005eries | CR2005eries ) = L
Progress Datalogger Settings
Introduction Baud Rate Enter the baud rate that will be used in communicating
with the datalogger. Mote: |f uzing RF401s ine_n
transparent mode, set the baud rate here and in the

Communication Setup radio to 38,400 bps.

| PakBus Address A unigue P@kBus address iz used to identify the
# Datalogger Settings 1 e o wae ot o he aslgee Vel s &
1-4094. Suggested range is 1-3999.
| Setup Summary Extra Responze Time If the datalogger requires extra time to respond, enter
00 seconds = the extra rezponse time.

Communication Test
| Datalogger Clock

Send Program
| ‘wizard Complete
I ’€ Previous] ’ MNest P ] ’ Cancel ] ’ Settings Help ]
Figure 6.0. 31. PC200W software screen shot of Communication

Setup Datalogger Settings.
g. Sel &lext @And a warning/ message will p o
same PakBus AdUWexe s(sFiag@®r eSebl.e0c.t i

South Dakota Department of Environment and Natural Resources/Natershed Protection Program.
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— — — > (D
E7Setup Wizard - CR200Series ( CR2005eries ) - ,

Datalogger Settings

Introduction Baud Rate Enter the baud rate that will be used in communicating
9500 - with the datalogger. Mate: If using RF401sin a
transparent mode, st the baud rate here and in the
Communication Setup radio to 38,400 bps.
PakBus Address A unique PakBus address iz uzed to identify the
- datalogger in the PakBus netwark. Enter the PakBus
galatslcogeiletings 1 address that was set on the datalogger. Walid range is
1-4094. Suggested range iz 1-3999.
Setup Summary Extra Response Time If the datalogger requires extra time to respond. enter
= the extra responze time.
00 seconds 2
Communication Test
Warning RS

l . The PakBus Address specified is already used by
= WQMOo2.
Are you sure you wish to use the same PakBus Address?

o

N TTEVIOGE [ WERC [ T [ Cancel ] [ Settings Help ]

Figure 6.0.32. PC200W software screen shot of Communication
Setup Datalogger Settings, Warning.

h. After sYe¥ectsiNaxgciinishd until the
over.

3.2 Downloading data from CR200 Dataloggers

a. Connect Computer tihe CR200 Datalogger using a RS232 cable.
b. Openthe PC200W software.

7 PC200W 4.1 Datalogger Support Software - WQM141 { CR200Series ) =r=1 & ]

TI> BB BEHE @ 0
Clock/Pragram | Monitor Data | Collect Data

Datalogger Information Clocks
MwQl_SK1 Diatalogger Mame: WkM141
n Diatalogger Type: CR200S eries Datalogger

FC

File Datalogger MNetwork Tools Help

" LConnect

-

»

m

Direct Connect Connection
COM Port: Communications Port [COR1)

‘wih 145- mud 5 [ Pause Clack Update
Datalogger Settings
= T Baud Rate: 9500

PakBus Address: 1 Datalogger Time Zone Dffset

e Set Clack
Extra Response Time: Os f— Ohaows Om 2

Datalogger Program

Current Program
Puilti - R adar20min. CR2

Send Pragram...

Retrigve Program..

WOM117

o

WOM141 &

Disconnected

Figure 6.0.33. PC200W software screen shot, Highlighted site location.

C. Highlight site location on the left hand side of the screen,
WQM141 is highlightd in the example (Figure 6.83).
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d. Cl i ¢ kCorndte
(Figure 6.0.34).

fcon
The software should now be connected and
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t he

on upper |

communicating with the datalogger.

&7 PC200W 4.1 Datalogger Support Software - WQM141 ( CR200Series)

=N

Help

mm= op
i
Clock/Program | Maritor Data I Callect Data

File Datalogger MNetwork Tools

‘ LConnect
“

»

BER @ O

Datalogger Information
Datalogger Name: "WHkM141
Datalogger Type: CR2005eries

m

Direct Connect Connection
COk Port: Communications Port [COT)

Datalogger Settings
Baud Rate: 9600
PakBus Address: 1
Extra Response Time: Oz

W IM117

“afM141 <

Clocks
D atalogger
PC
[] Pause Clock Update
Datalogger Time Zone Offset
Set Clock

Ohours Om [

Datalogger Program

Current Program
Mt - Fadar20min. CR2

Send Program.

Retrieve Program,

Disconnected

Figure 6.0.34. PC200W software screen shot, Connect button location.

5 PC200W 4.1 Datalogger Support Software - WQM141 ( CR2005eries)

RS ES

File Datalogger MNetwork Tools Help

BErE @ 0

‘L LConnect i‘! % ;‘ E
| Clock/Program | Moritr Data | Collect Diata|
Datalogger ation
NwiGl SE1 Datalogger M 141
- [Dratalogger efies
3 Direct Conn nnection

‘WM 145- mud

Datalogger
Baud Rate: 5600
PakBus Address: 1
Extra Response Time: O

‘wiMOR

WHM11Y

WM 41 2

Clocks
Datalogger
P
|71 Pause Clock Update
Datalogger Time Zone Dffzet
Set Clock

0 hours 0 m

Datalogger Program

Current Program
Multi - Radar20min.CR2

Send Program..

Fietriewve Program

Disconnected

Figure 6.0.35. PC200W software screen shot, Monitoring tab location.

e. CIl i ¢ k Monitore Dat@ao

tab ( F 85p and eecor@ .the .

measurement values and battery voltagéhéproject logbook and on

the datasheet (Figure 6.36).
i nstantaneous

These represent the most recent
val ues . Aoffiderltial oc ei

eft

si n

highlighted on the left. In the bottom right corner, a timer shows the

connection time.
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27 PC200W 4.1 Datalogger Support Software - AofficeTrial ( CR2005eries ) - | = e
File Datalogger MNetwork Tools Help
‘Dlsgonnect ﬁ?, | E E“ ‘ @
|| Clock/Frogiam | Monitor Data | Collsct Dats|
@ 3 A_Tj‘d Dite Pnrl%‘g\ag Decimal Places: 2 = Update Irterval: ’Ws:
18_BSKOK 1 — = =
RecNum 194
@ TimeStamp |4:31:20
: Meas(1) 1,999.00| ===y
Agoestrial Meas(2) 500
@ Meas(3) -99.00
Meas(4) 0.00
AofficeT rial Batt\Volt 13.22 ¢
NWQI SK1
‘w4 145- mud
@
Connection Timed2149

Figure 6.0.36. PC200W software screen shot, Monitoring tab data

locations.

f.  After recording measurement and battery voltage values, click the
fiCollectDatadb t a b ( B7), galect Rembteldrom the table list
(1),seleci Al I data from datal oggero
This will start the downloading process.

7 PC200W 4.1 Datalogger Support Software - AcfficeTrial { CR200Series ) - | N=TEs
File Datalogger MNetwork Tools Help
e | SMEMER @A B H @]
@ * |[ ClocksFragiam | Mariter Data | Collect Data |
= Eg%zt Stap t :S 0%
18 BEKCK
@ ' New data from dataloager
Agoestrial &ppend to data files)
@) Al data from datalogger
[Dverwite data files) :
@ I;‘Iah:.lb\i: ;Iic’:::::E"SC\\F’CZUW\AUfﬁCETria|_F'ub|\C dat
Nwil_SK1 Remotel C:\CampbellscAPC200wAAofficeT rial_Remotel.dat
@ [] Status C:\CampbellecitPC200W AofficeT rial_Status.dat
WM 145- mud
w02 -
_Connection Time 0:00:26 |
Figure 6.0.37. PC200W software screen shotCollect Data tab
locations.
Changing Logging Programs for CR200 Datdoggers

a. Connect Computer to the CR200 Datalogger using RS232 cable.

b. Open PC200W software.

C. Highlight site location on the left hand side, WQM141 is

2018
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7 PC200W 4.1 Datalogger Support Software - WQM141 ( CR200Series ) " =R 2.5

BEGrE @ 0

Fl\e Datalogger Metwork Tools Help

T=> B0

Clock/Program | panitar D ata | Collect D ata)

‘ LConnect

W02
—

W03
—

WOM117
=

Datalogger Settings
Baud Rate: 9600
PakBus Address: 1
Ertra Pesponse Time: Os

Datalogger Information Clocks
MNwQI_SK1 Datalogger Mame: Wik 141
- Datslogger Type: CR200Series Datalogger
= R . PC
Direct Connect Connection
COM Port: Communications Port [COR1)
WOM 145 mud | [ Pause Clock Update
- L

Datalogger Time Zone Offset

0 hours O'm

Set Clock

Datalogger Program

Current Pragrarn
bulti - R adar20min CR2
Send Pragram

Fietrieve Program

wilikA 141

Disconnected

Figure 6.0.38. PC200W software screen shot, Highlighted site
location example.

d. Cl i ckCortnéc® fHicon on the wupper | eft
(Figure 6.0.39). The software should now be connected and
communicating with the dataloggéfigure 6.0.39).

57 PC200W 4.1 Datalogger Support Software - WQM141 ( CR200Series ) . == E3
File Datalogger Metwork Tools Help
¥ G A BEAE @ 0
(oo | WA C
| Clock/Pragram |MDn|tDrData| Eolle:tDatal
Datalogger Information Clocks
Datalogger Mame: wik141 Datal
Datalogger Type: CR200S eries atalogger
E . " P
Direct Connect Connection
COM Port: Communications Part [CO1]
WOM 145 mud | [ Pause Clock Update
T Datalogger Settings
Eaud Rate: 9600
P:EBusaAeddless: 1 Datalogger Time Zone Offset
Estra Responze Time: Dz Set Clock O hows Om :
w02
i Datalogger Program
Current Program
o tulti - Radar20min CR2
I Send Program...
Retrieve Program..
WOM117
[ o
Wik141 -

Disconnected

Figure 6.0.39. PC200W software screen shot, Connect button location.

e. Click on fiSend PRP®ogramo (Figure 6.0
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1) PC200W 4.1 Datalogger Support Saftware - AcfficaTrial { CR200Series ) |1 ' =1 0l x
File Datalogger Metwork Tools Help
N oot | T8 5B O B EER @ 0
_ + | Clock/Program | Monitor Data | Callect Data
= L Datalogger Information Clocks
18 BSKCK T D atalogger Mame: AofficeT rial
— Datalogger Type: CR200S enies Datalogger HATANS 2T
b | . . P 4/28/2015 2.32:08 PM
Direct Connect Connection
COM Port: Communications Part (COM1)
Aossiial [ Pause Clock Update
——— Datalogger Setlings
Baud Rate: 9600
F’:EB usaA?:Idress 1 Datalogger Time Zone Dffzet
Extra Response Time: Og Set Clock O hows Om -
AofliceTrial
Datalogger Program

Curent Program
GOES Mulifada.

Retrigve Program...

NwQI_SK1

“wOM 145 mud

WEMO2Z s

Figure 6.0.40. PC200W software screen shot, Location of the send
Program.

f. This will prompt thefollowing warning.Make sure and
download data before sending a new program otherwise all of
the data will be deleted(Figure 6.041).

1 | |I |
Warning 24
! . Sending a program will cause data on the datalogger to
be erased.
Are you sure you wish to proceed?
I Yes l ’ Mo

- T
Figure 6.0.41. PC200W software screen shot, Warning message.

g. Af t er s¥et egravigatentg whére the programs are stored
on your computer and select the appropriate program (usually
AMulti 7 Radar20min.CR20) , cl Oped0 @amdit he pr o
will be loaded on the datalogger (Figure &L2).
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i< Recent Places

4 Libraries

| Documents

@' Music

b=/ Pictures

] Multi - Radar20min.CR2

m

er Program

fogram

B videos GOES Mu
1% Computer
f;, Local Disk (C:) Retiiave Pr
e Removable Disk | ~ < m R
File name: adar20min.CR2 ~ [cR200 Files (*.cr2) -
{ Open l [ Cancel |
Coni

Figure 6.0.42. PC200W software screen shot, Example of file

3.4

locationswith different naming nomenclature.

Transferring Stage Data toSD DENRWPP DischargeDatabase
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Ll L 1 - T—
| Datalogger Program Files e b : ] ' [ = ;‘]' ‘ L))
- RadarP s ~ 4 |
Uu ’ » adarkrogram: I&, pIE
Organize ¥ New folder )
{ Favorites - Name
Bl Desktop |7 GOES MultiRadar.cr2
& Downloads 7] Multi - Radar15min.CR2

Q@+0000Tp

Open PC200WShortcut file on the desktop.
Copy and transfer files that were collected.
Use aflash drive/jump drive to transfer files
Insert flash drive/jump drive into RC

Open a selected site location using Excel from the flash.drive

Highlight Column A

Under the ADatao tab, se

Step 1 of 3, | eaveelasctiiD

1) Step 2 of 3, select
then sel.ect MANext o

2) Step 3 of 3, nothing

[
T

o»§'-*
o &
S5 D -
oo
o X

ec
N é
ab

needs c¢cha

Now you should have five separate columns in the Excel

worksheet

1) Timestamp, Record, Meas(1), Meas(2)J &8attVolt

We are now goi t o
1) Highlight Column A
2) Under t he
3) Step 1 of 3, select
4) Step 2 of 3, not hing

5) Step3of3,nothinghanges so .se

ng sepa

fiDat ao tab,

Fi

rate the
sel ect i
xed wid
changes s
|l ect AFin

6) A message will appear asking if you want to replace

ect nNOKO
repl ace

contents,. sel
1. Thi s wil |l
which is alright
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J- Now we have to change the formats of both Column A (Dates) and
Column B (Times)
1) Highlight Column A
2) Right c¢click your mouse to brin
option
3) Under the ANumber o tab, sel ect
4) We want the first option highlighted (03/14/2001), so select
AOKO
5) Doing this should have trimmed off the time stamp that was
attachd to the date.
6) Now highlight Column B
7) Right c¢click your mouse to brin
option
8) Under the ANumber o tab, sel ect
9) We want the second option to put the time into military
time (13:30), so select that o
K. Open Discharge Measurement Database from the following
directory:

1) N:\WATRSHED\Discharge and Stage
DataDischargeMeasurments.mdb
l. Using the drop down menu, select the site location that is being
updated
m. Following the loading of the site data, scroll downfihnB at e ,
Time,GaugeStageo table to the bottor
when the last date the data was collected

1) Note the date, time, and gauge stage because from this time
and date is when the data will be amended
n. We will copy the new data from our sl sheet from the Date,
Time, and Gauge Stage that was previously noted.
0. Paste the updated fADate, Time, Ga
D. Temperature Probes

1. HOBO Temperature Probe setup using HOBOwar& Lite
software.

1.1 Initializing and setup.

a. Start HOBOwee Lite software on laptop or desk top
computer.

b. Connect the Optic USB Base Station to the laptop or desk
top computer.

C. Insert the temperature probe into the Optic USB Base
Station and line up arrows for activation.
d. Select the Launch button or Launch frdlve Device tab

drop down which opens up the Launch Logger window.
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e. Make sure that the Battery State of the logger is in the
AGOODO range. PR, PbatotBé&Doy st at

obtain a new HOBO Water Temp Pro v2 probe and send
the old probe back to Ons&omputer Corporation to
retrieve the data and have a new battery installed, continue
with fes.tep 0

f. Enter the station and or sampling site to name logger under
the Description entry window.

g. Select (check) box 1 to log Temperature only or Select
(check) loxes 1 and 2 to log Temperature and Battery
Voltage.

h. Next select the Logging Interval, normally only one

logging interval is needed for most temperature studies.

I The Logging Interval should be set to log every 30 minutes
unless the project specific PIP udee an increase or
decrease in the logging interval.

J. If desired multiple intervals can be setup to target different
time periods during the day or night by increasing or
decreasing the logging intervals throughout a 24 hour
period. The Project Officer W inform the project
coordinator when and if the need arises to change initial
logging interval settings.

K. Select the Now radio button under the Launch Options
window to deploy the probe at this time.

l. If deployment the probe will be delayed select thealedl
radio button under the Launch Options window and set the
desired date and time for probe launch.

m. Select thefiLauncho button and the screen will show a
Launching Logger window with a progress bar. Whtan
download (launch) is complete the launchinggder
window will disappear.

n. Disconnect the temperature probe from the Optical USB
Base Station, close out of the HOBOware program, turn off
computer, and deploy probe.

1.2 Downloading HOBO Temperature Probe

a. Retrieve the HOBO probe from the stream, rjwerlake.

b. Start HOBOware Lite software on laptop or desk top
computer.

C. Connect the Optic USB Base Station to the laptop or desk
top computer.

d. Insert the temperature probe into the Optic USB Base
Station and line up arrows for activation.

e. Select the ReadouDevice button or Readout from the
Device tab drop down which opens up the Stop Logger
window.
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f. If only downloading the probe to collect data redeploying it
again select théD o n 6 t 0 bSttorotp continue logging
while downloading the probe.

g. The Save windw comes up to save the sit¢QBO file.

h. Move the cursor to just after the site name and before the
.HOBO and click, enter the date downloaded in the file
name and selediSave. Then the Plot setup window
opens to select what attributes to plot and wbemplete
selectfiPloto.

I. When graphing is complete select fitexport data tableo
button and the Export Options window opens.

J- Select the export to a single file radio button and select
AEXporto.
K. Then the Save window opens with the same site and date

file name but it is saving as a .csv file.

l. Verify site, date and file location of the file to be saved and
selectfiSave.

m. If deployment or project is complete select tii&topo
button to end logging before downloading data. Then
follow steps fifdo through fiko to download and save
temperature data.
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7.0 QUALITY ASSURANCE/QUALITY CONTROL

A. General Information and Handling Procedures

Quality assurance of the sample starts when the sample is initially collected. This
requires some basic handling procedures. Theseqluces are as follows:

1.

If several locations are to be sampled during one sample run, which includes
both clean and impacted (polluted) sites, sampling should progress from the
clean areas to the polluted areas. This lessens the chance of unintentional
contamination of cleaner samples through the use of contaminated sampling
equipment.

Sampling equipment (graduated cylinddrgggrated Depth Samplevan

Dorn samplers, etc.) should be rinsed with stream or lake water to be
sampled before samples are eoled. Automated equipment should be
properly cleaned and new intake hose used if and when appropriate.

Sample containers must be appropriate to the sampled parameter and use
special cleaning procedures if necessary.

A regular schedule of calibration ofefld instrumentation must be
followed as described previously. The calibration process is necessary to
ensure that the instrument(s) is working properly and within the range of
acceptability as determined by manufacturer specifications. All
instrumentatn used in field activities must be calibrated prior to field use
and periodically thereafter, according to manufacturer instructions. Where
required, field instrumentation must be calibrated at the beginning and end
of each sampling day. All calibratismmust be recorded on a SD DENR
WWP Calibration Sheet and in the project logbook.

Continuous sampling devices must be calibrated according to manufacturer
specifications and checked as often as necessary. Sample lines for
continuous devices must be cledner new lines installed prior to each
installation. All maintenance and calibration will be recorded in the project
logbook.

In those instances where field equipment cannot be calibrated, the local
coordinator (sampler) wiltall the Project Officer aneitempt field repairs

on affected equipment. The Pierre office is responsible for providing
information on ordering new parts if equipment is in need of repair.

All instrumentation will be examined for maintenance/repair
recommendations and checked forpg@ooperation by the Project Officer
prior to return to the Program office in Rapid City, Vermillion, Watertown or
Pierre. Any necessary maintenance will be performed immediately to assure
instrumentation is in good operating condition prior to the next u
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B. QA/QC Sampling

The following QA/QC samples will be included in field sampling programs as
described below:

1 For tributary sitespne setof QA/QC samples will be collected for every 10
tributary sampling sets collected (10%)One set of QA/QC samfes
consists of one field replicate and one blank sample.

1 For inlake sitespne setof QA/QC samples will be collected for every 10
in-lake sample sets collected (10%ne set of QA/QC samples consists
of one field replicate and one blank sample.

1. Replicates

a. Field replicate samples are independent samples collected in such a
manner that they are equally representative of the parameter(s) of
interest at a given point in space and time. In short, a second sample
is collected in the same way with the sameigment as close in
time and space to the previous sample as practicable.

b. The field replicate sample will be taken at an existing monitoring
station. No marks will be used which would indicate that the sample
is anything other than a regular sample fithin station identified on
the label. The sampler will record the location and date of the
replicate sample along with the regular or routine sample.

C. Secure a sufficiently welhixed (homogeneous) water sample
representative of the sample source to prepsamples and
replicates.

d. Upon receipt of the laboratory results, fr@ject Officerwill notify
the Quality Assurance Officer (QAO) if the results from the replicate
samples are not within plus or minus two standard deviations. The
quality assurance cadinator will discuss corrective actions with the
laboratory director andProject Officer The Project Officershall
keep results on file and report annually all QA/QC results to the
guality assurance coordinator.

2. Field Blanks

a. Field Blanks are defined aamples which are obtained by running
analytefree deionized water through sample collection equipment
(pump, filter, etc.) after decontamination, and placing it in
appropriate sample containers for analysis. These samples will be
used to determine if destamination procedures have been
sufficient. To ensure the integrity of field blanks, they should be
collected, stored, and shipped wathother samples.
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b. Upon receipt of the laboratory results, fr@ject Officerwill notify
the QAO if the resultsrém the blanks are above detection limits for
any parameter. The quality assurance coordinator will discuss
corrective actions with the laboratory director and ®Pmject
Officer. TheProject Officershall all keep results (datasheets) on file.

C. Equipmen blanks will be used to verify that the equipment used
during sampling does not contaminate the sample; DI water is
filtered through the filtration equipment, transferred to a sample
bottle, preserved, and analyzed by the laboratory. The equipment
blank is collected at 10 percent of sampling locations. Data
acceptability of equipment blanks is determined by evaluating a
group of equipment blank<ollected throughout the project
Acceptable results are determined by the following:

Equation 7.0.1. SD <M

Where SD = standard deviation and
TJ. = sample population mean.

The SD of each parameter must be less than the mean of all values in
each parameter during the project.

If acceptability criteria for equipment blankse exceeded in any
parameter the Local Coordinator will report exceedence to the
Project Officer. The Project Officer will review data and discuss
results with the QAO, Team Leader and Laboratory Manager to
identify and develop corrective action plan(generally, just one
elevated sample parameter will cause exceedence in that parameter.
Most exceedences that occur were tracked to using different brands
of DI water (Distilled Water) purchased from different stoaesl

using different brandduring theproject.

C. Precision and Accuracy
1. Precision

Precision may be expressed as Relative Percent Difference. RPD is used
to determine precision when only a small amount of data is avaible.
DENR Water Protection ProgranSD DENR WPP) will use a control

limit of 80/ 120 percent RPD for normally distributed sample parameters
with original and replicate sample values greater than or equal to five
times the analyte detection limit; or a control limit of plus or minus the
analyte detection limit if either the salapor replicate value is less than

five times the analyte detection limit. The results for two samples should
be compared using the relative percent difference between them (20
percent RPD).
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a. At least ten percent of all water quality samples will be caf#d for
determination of precision.
b. Data will be obtained for each water quality parameter sampled

during the project using the Relative Percent Difference (RPD).

e S-R| 9
Equation 7.0.2. RPD= e—u* 100

S+RoY

Relative PercenDifference (RPD) where S Sample and R =
Replicate.

Sample parameters TSS, VTSE, coli, and fecal coliform bacteria
typically do not display normal distribution. The following technique is
used to determine control limifsr these parametersTSS,VTSS, fecal
coliform, andE. colibacteriareplicate and original results are assessed by
calculating precision criteria and determining whether the log ranges are
acceptable using the following procedure:

a. The data are arranged in pairs where D1 is tiggnad sample and
D2 is the duplicate.

b. The log of each measurement is determined (L1, L2).

C. The difference (range) of the log values is calculated: R =L.@)1

d. Using the absolute value of each range, a mean range {R)eian

calculated: MeaiR = (R1+R2+R3¢ . F/N.

e. The precision criterion is calculated by multiplying the M&aby
3.27 and rounding to the tenths place.

f. The precision criterion is compared to the range of each pair.

g. Acceptable the log range value is less than the precision criterion
calculaed previously; Unacceptablé the log range value is
greater than the precision criterion.

Accuracy and precision statements for each measured chemical parameter
for theSD DENRWPP are derived from those reported by the South Dakota
State Health Laboratp or MIDCONTINENT Testing Laboratory,
respectively.

2. Accuracy

a. Data for each water quality parameter will be tested and reported for
accuracy according to the QA/QC ManudQuality control checks
used in the laboratory are addressed in each laboratoity @saurance
manual. Current accuracy ranges for specific parameters at the SD
State Health Laboratory aMid-Continent Laboratory.Accuracy
for the laboratory will be reported as a percent recovery from a spike.
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b. At a minimum, one or more the follamg quality control checks will be
utilized for all SD DENR WPP projects, studies, and TMDLSs:

Spiked Samples Field Blanks Duplicate Samples
Control Charts Reagent Checks
C. Field blank samples will be reported as normal samples with a goal

of fiBelcowobette mi ts. o

D. Preventive Maintenance

1. All equipment used in the field will be maintained according to
manufacturer recommendations.  Manufacturers commonly provide
instructions for the care and cleaning of equipment and recommend a
schedule of maintenaac

2. Each of the field instruments is to be checked and examined the day
before the sampling activity is to begin to ensure that the equipment will
work properly when needed.

3. Spare parts, such as batteries, probesng3, standard solutions, logbooks,
glasware, etc., will be kept on hand and taken into the field as space
permits.

4, Preventive maintenance, activities and repairs on major field instruments or

measuring devices will be recorded in project specific logbook(s) kept for
each project.

E. Project and Sampler QA/QC Audits

1. In addition to infield training and certification/documentation of such
training, field samplers are evaluated on their field performance during
field QA audits conducted by the SD DENR WERiality Assurance
Officer (QAO) or ProjectOfficers. The SD DENR WPP Field Samplers
Audit Forms areprovided in Appendix ATable 9and must be filled out
when the QAO or the Project Officer audtise project and/offield
personnel. If any deficiencies are noted during the guidliey will be
documentedbn SD DENR WPP Field Samplers Audit FesmCorrective
actions will be developeddocumentedand implementedprior to further
data collection andield sampling. Verification of correction of any
deficiencies must be documented in writing on $i2 DENR WPPField
Samplers Audit Fors prior to the continuation of further sample
collection activities. Documentation will be kept in the project file and
copies will be scanned and sent to the SD DENR WPP QAO for submittal
with the annual QA/QC reporand will also be made availablgon
requesto the QAO during announced or unannounced project audits
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8.0 LABORATORY ANALYTICAL METHODS

Per Surface Water Quality Standards, tests or analytical procedures to determine conformity
with surface water quayi standards will be made in accordance with methods approved in
40 CFR Part 136. It is the responsibility of Breject Officerto specify and ensure that the
laboratory uses approved analytical methods listed in 40 CFR Part 136 $@ BIENR

WPP wate quality samples.

Analytical Procedures

Laboratoies routinely analyze parametemuitlined in Table 9.0. land Appendix A,
Table A5. Nonroutine analyses may also be performed by the laboratory using
methodology outlined in the Twenty Second EditidnStandard Methods, within the
limitations of laboratory equipment, media, reagents,(&feHA, 2012)

The methods noted aboy@&PHA, 2012) are to be used exclusivelgnd an analyst,

without prior approvalfrom their manager orsection supervisor, mayse no other
methods.
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9.0 SAMPLE CONTAINERS, PRESERVATION AND HOLDING TIMES

Routinely, only a few parameters will be analyzed in the field, including pH, dissolved
oxygen, temperature, specific conductivity and Secchi depth. The State Health
Laboratoy or Mid-Continent Laboratory will analyze the majority of other chemical
constituents, therefore, samples will have to be preserved, cooled to 6 °C, and transported
to the contracting laboratory. All samples will be packed in loose ice and shipped to the
laboratory within 24 hours of collection (if possible) in Ameakable coolers. The
concentrations of the following parameters will be determined by using a series of
equations based on other chemical parameters that were analyzed at the South Dakota
State Health Laboratory and/or Mdontinent Laboratory:

Total Nitrogen Organic Nitrogen Unionized Ammonia as N

The analytical methods used for all parameters mentioned in this manual are presented in
40 CFR Part 136Appropriate containers, presenvats and holding times are presented
in Table 9.01.

A. Sample preservation should be performed immediately upon sample collection.
For composite samples, each aliquot should be preserved at the time of collection.
When the use of an automatic sampler msakeimpossible to preserve each
aliguot, then samples are preserved by maintaining thefiCatr&il compositing
and sample splitting is completed.

B. Samples should be analyzed as soon as possible after collection. The times listed
are the maximum times dah samples may be held before analysis and still be
considered valid. Samples may be held for longer periods only if the permittee, or
monitoring laboratory, has data on file to show that the specific types of samples
under study are stable for the longjere.

C. Some samples may not be stable for the maximum time period given in table. A
permittee, or monitoring laboratory, is obligated to hold the sample for a shorter
time if knowledge exists to show this is necessary to maintain sample stability.

D. Samplesshould be filtered immediately esite before adding preservative for
dissolved metals.

E. Guidance applies to samples to be analyzed by GC (Gas Chromatography), LC
(Liquid Chromatography) or GC/MS (Gas Chromatography/Mass Spectrometer)
for specific organic ampounds.
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Table 9.0.1. Sample Containers, Preservatives, Parameters, and Holding times for most
samples collected by SD DENR WIPand SWQ Programs.

. . . Holdin
Bottle |Size & Material | Preservative Parameters Time4g
& | 1000 mL HDPE
D’_ " Alkalinity, total solids, TSS, volatile solids, TDS, BOD,
A i Cool to 6°C CBOD, CO3,Hardness, K, lab pH, lab conductivity, 48 hours
e 1000 mL . . .
SE| polypropylene nitrate, chloride, fluoride, HCO3, SO,
(e}
O
g | 1000 mL HDPE
= 2 mL H,SO,
B 8 1000mL pH <2 Ammonia, Nitrite+Nitrate, TKN, Total P, COD 28 days
= % polypropylene Cool to 6°C
O
§ 250 rr;LDs;eErlllzed Na,SOs if 6/24
C o —— chlorinated Fecal coliform, £ coli, total coliform, enterococci, fecal hours®
SE| sterilized o PFG
§ polystyrene Coolto 6°C
2 | ponoyrene Field filter
D z 150 mL 0.25 rnl_<2|2804 Dissolved P, dissolved inorganic nitrogen 28 days
% g fluoropolymer p 8
z Coolto 6°C
O
P 100 mL . .
Metals | o —eeysyrene . 2F5'er'r‘1j|_f'|'_t|le\|ro Al Sb, As, Ba, Be, B, Cd, Ca, Cr, Cu, Hg, Pb, Mg, Mn,
etals 1 [ = : 5 INi, Se, Ag, Na, Ti, U, Vn, Zn, Fe, Mo, fluoride, K, Cl, | 28 days
Dissolved |2z| ~S00m. pH <2 and silica
=2 | polypropylene Cool to 6°C
O
P 100 mL
T2 olystyrene
Metals 7| = | pobsy 025 EEZHNC% Al Sb, As, Ba, Be, B, Cd, Ca, Cr, Cu, Hg, Pb, Mg, Mn, | g o
Total | & spomL c pl o 6°C Ni, Se, Ag, Na, Ti, U, Vn, Zn, Fe, Mo y
Recovery |= % polypropylene ool to
]
GOII & = 1oooSIqa|_sgmber 2 rgL ']'?I g!,*;z Oil & Grease 28 days
rease | © oolto
R - tgspﬁgggfgﬂg Cool to 6°C Radium-226, radium-228 6 months
P 250 mL
S | polypropylene NaOH pH>10 Total cyanide, WAD cyanide ,
CN z o 48 hours
s g poljgr%g,'kne Coolto 6°C *Mitigate interferences as described in 40 CFR136
o
O
H - 100(;2[;?'355 Cool to 6°C TPH i diesel, caffeine 14 days®
0 mL amber ) . 3
V = 4 | ial Coolto6°C VOC, TOC, DOC, TPH -gasoline 14 days
Shaded = Normal S mgllng SuTt%%?D%%RWﬁ shed Protection Program

! Holding time for bote C parameters is 6 hours for compliance samples. Noncompliance samples must be
analyzed within 24 hours of collection.

2 The maximum holding time for total and WAD cyanide is 14 days as long as all interferences have been mitigated
as described in 40KR 136. If interferences are unknown the maximum holding time is 6 hours. 40 CFR 136 may
be viewed ahttp://www.ecfr.gov.

% The holding time for bottles H and V is 14 days from the time of collection to laboratory extraction.

* Maximum holding time is based on the analyte with the shortest shaded hold time.
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10.0 LABORATORY SHEETS AN D CHAIN -OF-CUSTODY

The majorityof samples collected faaissessmentmplementation water quality project
monitoring or mostother sampling projects do not need complete custody documentation.
However, under certain conditions, suchpassiblecompliance investigations, SD DENR
WPP must be able to prove that any analytical data offered into evidence accurately
represent environmental conditions existing at the time of sample collection. Due to the
evidentiary nature of such samples, possession must be traceable from the timeldse samp
are collected until they are introduced as evidence in legal proceedlimgast be clearly
demonstrated that none of the involved samples could have been tampered with during
collection, transfer, storage, or analysis. BENR WPP chainof-custodyprotocols and
procedures are described below.

The separate SD DENR Chain of Custody form is not additionally reqéipgebndix A, Table
A-10). The SDDENR Chain of Custody form will only be used in special circumstances or in
times when the other formseanot appropriate f@pecificsample.

A. Documentation

To maintain and document sample possession, the following -chaustody
procedures are followed:

1. Sample Custody- A sample is under custody under one of the following
conditions:
a. It is in your drect possession (you are holding it).
b. It is in your direct lineof-sight after being in your possession (you can
see it).
C. It was in your possession; you locked it up or placed it in a sealed

container to prevent tampering (no one can access the sample
without leaving evidence of access, e.g. seal broken, tape removed,
etc.).

d. It is in a designated, secure area (typical evidence holding area).

B. Field Custody

1. The Project Officer will advise laboratory personnel that a sample
requiring chairof-custody will be ollected and will specify the
approximate date and time that it will arrive at the laboratory. In instances
where date and time are not known in advance of a field trip, the
laboratory should be notified as soon as possible about the arrival of such
sampes.

2. Samples must be collected in accordance with required and established
methods set forth in this SOP, the SD DENR WPP Quality Assurance
Project Plan (QAPP), and 40 CFR Part 136 (or other applicable section).
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C. Chain-of-Custody Samples
1. To establish thedocumentation necessary to trace sample possession, a

Chainof-Custody Record (refer to SD DENR WPP QAPP) must be filled
out and accompany each set of samplgse record should accompany the
water quality data form and the samples to the laboraldng record tracks
sample custody transfers between the sampler and laboratory anAtyats.
minimum, the record should contain:

The StationID or sample identification;

The signature of the collector and witnesses when present;

The date and time of colidon; place and address of collection;
Substances sampled;

Signatures of persons involved in the chain of possession; and,
inclusive dates of possession.

PO T®

All chemical water samples collected using this SOP utilize th® ERR
WPP Water Quality Data Skt (Appendix A, TableA-4) or SD DENR
WPP ContaminatgElutriate) Sample Data Sheéfppendix A, Table A
5) as laboratory data sheefcommonly referred to as lab shgeand
Chainof-Custody documest When properly signed by all affected
personnel, thee forms comply with chain of custody requirementEhe
separate SDDENR Chaof-Custody form is not additionally required.
The SDDENR Chainof-Custody form(Appendix A. Table A-10) will
only be used in special circumstances or in times when the othes éoe
not appropriate fospecificsample.

2. Samples will be packaged properly for shipmenttakeén or shippetb the
appropriatgcontracted)aboratory for analysiéSee addresses and locations
below) The samples for each shipping container shatildesd in the large
plastic bags provided by the laboratory.

3. If samples are split with a source or government agency, it will be noted in
the remarks section of the ChaifiCustody Record. The note should
indicate with whom the samples are being spld be signed by both the
sampler and recipient.

4, Each transfer of sample custody must be documented on the-dhain
Custody Record.
5. The Chairof-Custody Record identifying its contents will accompany all

shipments. The original record will accompany the giment, and the
ProjectOfficer will retain a copy and place it in the project file.

6. The laboratory should have assigned laboratpgrsonnelwho are
responsible for overseeing the reception of all controlled custody samples.

7. When the samples are not in tmemediate possession of the individual
having official custody, they must be kept in a locked enclosure.

8. After the laboratory has completed the sample analysis, the Water Quality

Data form and the Chaiof-Custody record will be returned to the
appropria¢ program.These items will be kept on file for at least five years.
Access to the Chaiaof-Custody file is limited to program personoely.
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D. Delivery or Shipment of Samples

Samples must be packed in coolers on loose ice for shipment or delivery to the
laboratory. You must include appropriate paperwork. Make sure the container
does not leak and all shipping or delivéapels are legible. Generally, samples
need to be chilled to less thah®. Make sure there is adequate ice in the cooler
to keep samlps chilled during transit.

1. Completely fill outand sign &D DENR WPPWater Quality Data Sheet
(Appendix A, Table A4) or SD DENR WPP Contaminate(Elutriate)
Sample Data She@Appendix A, Table A5) for each sample station.

2. If the samples are beirghipped or sent with the courier, place all sample
containers in a large plastic bad\dd loose ice to the bag and tie closed.
Place the bag inside the shipping cooler.

3. Ensure that all SIDENR WPPWater Quality Data Sheets are filled auid
the on sheeED DENR WWP chaiof-custody section isignedand dated
before potecing the documents from getting wet by placing them in a
plastic bag and putting them in the shipping cooler.

4, Securely seal the cooler with packing tape.

5. Shipping coolers are shipped viwil (USPS, FedEX, etc.), delivered by the
courier, or delivered by the sampler to the appropriate laboratory.
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11.0 DECONTAMINATION OF SAMPLE CONTAINERS AND SAMPLING
EQUIPMENT

The State Health Laind/or MIDCONTINENTLabs will decontaminate samplertainers

prior to use in the field. Decontamination involves detergent washing, rinsing with dilute
chromic acid and final rinsing with laborategyade distilled water. Decontamination of
sampling equipment (probes and instruments) will be accompligitedgh the use of
distilled water. However, if sampling in watetscumentedvith Aquatic Invasive Species
(AIS), sampling equipment, waders, and boats will folloglecontaminationprotocols
outlined below.

Aquatic Invasive Species (AIS) decontaminatidriield sampling equipment and clothing
based on SD GF&P and SD DENWRPPprocedures are as follows:

A. AIS (Aquatic Invasive Species) Decontamination Protocols for Field Workers
(Adapted from SD GF&P protocols and amended with boat wash stai@hs
known listed impairedwatersin South Dakotaand SD DENR protocolshpril
2016).

The following decontamination protocols were designed to prevent field workers
from spreading Aquatic Invasive Species (AIS) while performing their duties on
waterbodies in Sdb Dakota. A twetiered approach was developed to ensure
that adequate preventative measures are taken while minimizing impacts-to time
sensitive field work.

1. Level 1 Decontamination (Undetected/Negative Waters)

The Level 1 Decontamination protocol @ Ibe utilized when watercraft,
equipment or clothing have been used in a waters designated as undetected
or negative for AlS. This is th@inimum decontamination standard and,
where time permits, Level 2 Decontamination protocol should be followed

to ensue the highest level of AIS prevention.

a. Perform a watercraft inspection.

I. Upon removing the watercraft from the water, begin
inspecting the boat from bow to stern on one side. Pay
special attention to throughull fittings and trailer cross
members, bunksand rollers. Repeat the process on the
opposite side of the watercraft as well as the interior of the
vessel.

il. Collect all plant fragments and other debris found during
the inspection, seal them in a plastic bag (trash bag or
Ziplocs®), and dispose of thbag in a trash receptacle.

Iii. Rinse dirt, mud, and debris from the watercr&finsing
can be done by power washing the watercraft at a GFP
office or BA.S.S./ SD GFP boat wash locatigfTable 11.0.

1). If the watercratft is to be used in multiple water lesdn
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the same day or if a power wash location is unavailable, the
debris may be removed by rinsing the watercraft with water
from the water body (i.e. a 5 gallon bucket filled prior to
trailering the watercraft).
Remove all drain plugs prior to leavingettboat launch
area.
Trim the motor down to allow the water to drain prior to
leaving the boat launch area. Remember to secure the
motor in the correct position prior to travel.
If time permits, allow the watercraft to completely dry prior
to subsequent es If the vessel will be used on multiple
waters in the same day, towdty all standing water prior
to subsequent use

b. Equipment & Clothing

Inspect all equipment (nets, tools, waders, boots etc.) for
plants, mud or other attached debris.

Rinse dirt, mudand debris from the equipment or clothing
to the extent possible. Nets and equipment that have
substantial algal growth or mud should be power washed.
Felt or porous soled boots and waders may not be used
at any time in the field.

If time permits allow tke equipment or clothing to
completely dry or freeze prior to subsequent use.

2. Level 2 Decontamination (Inconclusive, Suspect, Positive, or Infested

Waters)

The Level 2 Decontamination protocol must be followed when watercraft,
equipment or clothing have beeused in a waters designated as
inconclusive, suspect, positive or infested for A€ Table 11.0. 2).

This protocol is theninimum requirement and may be supplemented with
additional measures when applicable.

a. Perform a watercraft inspection.

Upon renoving the watercraft from the water, begin
inspecting the boat from bow to stern on one side. Pay
special attention to throughull fittings and trailer cross
members, bunks, and rollers. Repeat the process on the
opposite side of the watercraft as wadl the interior of the
vessel.

Collect all plant fragments and other debris found during
the inspection, seal them in a plastic bag (trash bag or
Ziploc®), and dispose of the bag in a trash receptacle.
Remove all dirt, mud, and debris from the watercratft.
Waters containing AIS plants or fishThe watercraft and
trailer must be power washed to remove any plant
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fragments or mud on the vessel. No plant fragments or
mud may remain on the vessel after decontamination
V. Waters containing AlS invertebratesThe watercraft and
trailer must be power washed with water heated to no less
than 140°F. Furthermore, all interior compartments with
standing water must be flushed with 140°F water for no
less than three minutes. No plant fragments or mud may
remain on the essel after the decontamination

Vi. Remove all drain plugs prior to leaving the boat launch
area.
Vil. Trim the motor down to allow the water to drain prior to
leaving the boat launch area.
viii. Waters containing AIS invertebrateE n gi ne A muf f s o

be used in conjuion with a hot water pressure washer
until water exiting the motor is 140°F.

iX. Remember to secure the motor in the correct position prior
to travel.
X. Allow the watercraft to completely dry prior to subsequent

use. If the vessel will be used on multiple evatin the
same day, towedry all standing water prior to subsequent
use

b. Equipment & Clothing

I. Inspect all equipment (nets, tools, waders, boots etc.) for
plants, mud or other attached debris.

il. Remove dirt, mud and debris from the equipment or
clothing.

iii. Waters containing AIS plants or fish - Nets and
equipment that have algal growth or any mud or debris
attached must be power washed and, if possible, be allowed
to completely dry prior to subsequent use.

iv. Waters containing AIS invertebrates - Nets and
equiprent that became wet or that have algal growth, mud
or debris attached must be power washed with water heated
to no less than 140°F and must be allowed to completely
dry prior to subsequent use. Items that cannot be power
washed must decontaminated with la@ter (140°F for no
less than three minutes), soaked in hot water (>113° for no
less than 40 minutes), or frozen.

v. Didymo infested watersd All clothing and equipment
must be soaked in a 5% dish detergent solution for no less
than 30 minutes, hot water {3°F) for no less than 40
minutes, or put in a freezer until frozen solid.

vi. Boots/Waders- Any mud or debris on boots and waders
must be removed. If possible boots and waders should be
soaked in 140°F water for no less than three minutes or in
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hot water $113°F) for no less than 40 minutd=elt or
porous soled boots and waders may not be used at any
time in the field.

C. Considerations

For items or situations not specifically addressed in this document
there are general protocols that should be appliedythiig used
in/on negative or undetected water must be free of mud and plants
and should be cleaned with water (from the water body or a power
washer). Anything used in/on an inconclusive, suspect, positive or
infested wates must be free of mud and plarand decontaminated
with hot water (140°F for no less than three minutes), soaked in
hot water (>113°F for no less than 40 minutes), or frozen.

Reusable sample containers (carboys where, Istkeamor river
water is composited) will not be rinsed in take, 2 rinses of ~200
mL of DI water at the completion of sampling efforts at a given
waterbody is sufficient to provide clean blank samples from
sample containers.

B. Boat and Trailer Wash Locations
B.A.S.S.6D GFP Cooperative Boat and Trailer Wash Progra

To help stop the spread of AIS species and fish diseases, wash your boat, disinfect
your live well and remove all mud and aquatic plants and animals from all gear!

The South Dakota Department of Game, Fish and Parks and the South Dakota
B.A.S.S. Federabn in an effort to prevent the further spread of aquatic nuisance
species such as zebra mussels, quagga mussels and Eurasian watermilfoil. The
program encourages boaters (including those with personal watercraft) to wash
their boats (including livewellsra any place that may hold water) and trailers at
participating facilities (Table 1L0. 1) before launching them into South Dakota
waters.

1. Boat and trailer

Boaters who have had their boat or personal watercraft in waters outside
the State of South Dakota @ South Dakota waters known to contain
aguatic nuisance species (Taldl€l 2) should wash their boat and trailer.
The following list of B.A.S.S./GFP cooperating boat wash stations (Table
11.0. 1) all provide the necessary space and high pressure dsht w
necessary for you to rid your boat and trailer of any unwanted
"hitchhikers."

2. Disinfecting live wells

Anyone who has had their boat in waters that are known to contain VHS
(Viral Hemorrhagic Septicemjan the Great Lakes region should clean
and disiect all livewells on the boat. Clean and disinfect live wells with a
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10% household bleach solution (i.e., 1 1/2 cup household bleach-to one
gallon of water). Since chlorine is toxic to fish, rinse live well to remove
residual chlorine and drain it awayin fish-bearing waters

Table 11.0.1. B.A.S.S.6D GFP Cooperative Boat and Trailer Wash

Facilities throughout South Dakota

City Business Address
DeSmet Mr. Bill's Car Wash 109 4th St SW
Estelline Dale's Sinclair 402 Sta¢ Ave
Ft. Pierre Shur Shine Car Wash Deadwood Ave
Hartford Sunnyside Carwash 201 E Hwy 38
Madison Super Wash 304 NE 2nd Street
Milbank Eastside Carwash E Hwy 12
Westside Truck and Car Wash 504 24th Ave
Mitchell Mega Wash 1905 N Main St
Mega Wash 800 E Kay Ave
Sportsman's Car Wash 601 E Spruce St
Pierre Super Car Wash 1100 N Garfield Ave
Truck-n-Car Wash 1513 E Wells Ave
Rapid City Arnie's Pressure Wash 3100 S Hwy 79
Parkway Car Wash 206 E Blvd N
Zaug Wash 612 Timmons Blvd
Redfield Appel Oil Company 833 W 3rd St
Sioux Falls Clean Finish Car Wash 515 S Sycamore Ave
Shop'n Cart Car Wash 4309 E 12th St
Superwash 12th St 2000 W 12th st
Superwash Marion Rd 801 S Marion Road
Wash World Car Wash 321 N CIiff Ave NE
Vermillion Hendersn's Ultimate 821 Princeton St
Royal Car Wash 801 Stanford St
Watertown Cenex- C Store E Hwy 212
Super Wash 501 14th Ave NE
Westside Car Wash 715 3rd Ave NW
White River Gillen's Station Hwy 83 N 1st St
Yankton Classic Car Wash 600 W 23rd St

South Dakota Department of Environment and Natwal Resources Watershed Protection Program.

2018



Section 11.0

Page6 of 11

Revision 6.2
May 2018

Table 11.0.2. Known AIS Fish, Plants, and Invertebrate locations in South Dakota through the end of 261

FISH

PLANTS

INVERTEBRATES

Bighead
Carp

Silver
Carp

Grass
Carp

Black

Carp

Europeon

Rudd

Snakeheac

Western
Mosquitofish

Brittle
Naiad

Curly
Pondweed

Didymo

Eurasion Purple
Water-milfoil Loosetriffe

Flowering
Rush

New Zealanc
Mudsnail

Rusty Zebra Quagga Asian Red Rimmed|
Crayfish Mussel Mussel Clam Melania

Missouri River

Lake Oahe

Lake Sharpe

Lake Francis Cag

Lewis & Clark Lal

XX [ XX

XX [ XX
x

Below GPD

XX [ XXX

James River |

Big Sioux River

Below Falls Park

Vermillion River

Below
E. Vermillion SRA

Fall River

Hot Springs City
Limits

Cascade Creek

Cascade Springg

Castle Creek

Below Deerfield
Reservoir

Rapid Creek |
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Table 11.0. 2(continued) Known AIS Fish, Plants, and Invertebrate locations in South Dakota through the end of 2R1
FISH PLANTS INVERTEBRATES
Bighead Silver Grass Black Europeon Snakehead Western Brittle Curly Didvmo Eurasion Purple Flowerin| New Zealand Rusty Zebra  Quagga  Asian Red Rimmed
Carp Carp Carp Carp Rudd Mosquitofish | Naiad Pondweed 1ay! Water-milfoil Loosetriffe g Rush Mudsnail ~ Crayfish Mussel  Mussel Clam Melania
Angostur_a X ”
Reservoir
Big Stone Lake X
Canyon Lake X
Interstate Lakes
(Brookings)
Lake Alice X
Lake Byron X X
Lake Faulkton X
Lake Louise X
Lake Madison X
Lake Mitchell X
Lake Vermillion X
McCook Lake X X
Mina Lake X
Newell Reservoir X
Pactola Reservoi X
Roy Lake X
Sheridan Lake X X
Stockade Lake X
South Dakota Department of Environment and Natural Resources/Natershed Protection Program. 2018
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C. AIS (ANS) Decontamination using commercially available quaternary
ammonia compound (QAC) disinfectant products.

Protocols were adapted from Colorado Parks and Wildlife, Department of Natural
Resources (201%)nd are used by US Forest Service, Regitor gisinfection
protocols(CPWDNR, 2015)

1. Bath Disinfection Recommendations
a. Submersion of small gear and waters:

I. Prior to disinfection, clean debris, mud, and vegetation off
of equipment and waders.

Muddy disnfectant solution can lose its
effectiveness and capacity to kill invasive
organisms.

. Visually inspect waders and equipment for New Zealand
mud snails and other invasive aquatic organisms prior to
cleaning.

iii. The recommended minimum active QAC concentration
effective disinfection is 0.4% or 4.0 ml of QAC per L of
water; amount of disinfectant per gallon varies, and is
dependent upon the percent active QAC in the disinfectant
being used (Tablell0. 3).

V. Equipment and waders should be submerged in disarfec
solution for a minimum o010 minutes
V. Follow all handling instructions on disinfectant label or

Material Safety Data Sheet (MSDS).

Table 11.0.3. Commercially available QAC disinfectants, percent (%) active
QAC, percent QAC concentration in solution, amount of
disinfectant needed (mL and ounces) per gallon of water to
obtain a minimum active QAC concentration of 0.4%, and
ratio of disinfectant to water. Italics indicate that product has
been discontinued.

0, 1 [ .
Disinfectant Name Y0 Active QAC % QAC Conc. mL Ounces QAC:

(MSDS) In Solution per gal per gal H.O
Sparquat 256 125 0.4 121.2 41 1:31
Quat 4 10.0 0.4 153.8 5.2 1:25
Super HDQ Neutral 16.9 04 91.7 3.1 1:41
Green Solutions
(GS) High Dilution 21.7 0.4 71 2.4 1:53
Disinfectant 256
Vedco 128 8.45 0.4 180.4 6.1 1:21
Quat 128 8.45 0.4 1804 6.1 1:21

Shaded= Used by SD DENR WPP
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2. Spray Disinfection Recommendations (used b$D DENRWPP in
Black Hills streams for wader disinfection)

a. Cleaning off small gear and waders sing disinfectant spray:

I. Prior to disinfection, clean debris, mud, and vegetation off
of equipment and waders.

il. Visually inspect waders and equipment for New Zealand
mud snails and other invasive aquatic organisms prior to
cleaning.

Iii. The recommended minimuacttive QAC concentration for
effective sprayapplication disinfection is twice that for
submersion disinfection, 0.8% or 8.0 ml of QAC per L of
water (Table 1.0. 4).

V. Equipment and waders should be fully covered in
disinfectant solution for aminimum of 10 minutes
Reapplication may be necessary if hot (evaporative) or wet
conditions dilute spray solution on equipment.

V. Follow all handling instructions on disinfectant label or
MSDS.

Vi. Power washing with hot water (140° F) is an option, if
available.

Table 11.0.4 Commercially available QAC disinfectants, percent (%) active
QAC, percent QAC concentration in solution, amount of
disinfectant needed (ml and ounces) per gallon of water to
obtain a minimum active QAC concentration of 0.8%, and
ratio of disinfectant to water. Italics indicate that product has
been discontinued.

% Active % QAC Conc. mL Ounces QAC:

Sparquat 256 12.5 0.8 242 .4 8.2 1:16
Quat 4 10.0 0.8 307.6 10.4 1:12
Super HDQ Neutral 16.9 0.8 183.4 6.2 1:21
Green Solutions

(GS) High Dilution 21.7 0.8 142 4.8 1:27
Disinfectant 256

Vedco 128 8.45 0.8 360.8 12.2 1:11
Quat 128 8.45 0.8 360.8 12.2 1:11

Shaded= Used by SD DENR WPP
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3. Checking DisinfectantSolution Efficacy
Muddy or diluted disinfectant can lead to a loss of effectiveness and
capacity to kill invasive organisms. It is important to change the solution
once it becomes muddy and/or diluted due to repeated use. If you are
uncertain aboutthe oncentr ati on, AfQuat Check 1
purchased from Grainger. The solutions is diluted to a ratio of 1:5 (one
cup of solution to five cups of water) prior to testing. If the diluted
solution is between 600 and 800 ppm (or higher), asateticby the color
of the test strip, the solution can continue to be used. If the solution is less
than 600 ppm, the solution is no longer effective at killing invasive

organi s ms. Di spose of per t he manu
disinfection bath sing the guidelines provided above.
4. General Public Recommendations

Due to the disparate QAC concentrations in the various products available
for purchase by the public, it is possible that confusion could be created by
having different dilution recommentilans for these various products.
Therefore, a standard rate of dilution should be set for the general public
when using QAC6s for disinfection, w
concentration to produce complete disinfection when using even the
lowest active ingredient products. The recommendationaioy QAC

used by the general public to disinfect wader§ @nces per gallo(see
Table 1..0. 5 for QAC concentration in solution); this ensures a full kill of
invasive aquatic organisms if they arengslower concentration products
(such as Vedco 128 or Quat 128). All steps in the disinfection process
otherwise remain the same.

Table 11.0.5 Commercially available QAC disinfectants, percent (%) active
QAC, percent QAC concentration in solution, and amount of
disinfectant recommended to the public (ml and ounces) per
gallon of water to obtain a full kill of invasive aquatic
organisms. Italics indicate that product has been
discontinued. NOTE: 6 ounces disinfectant peralon equates
to a ratio of QAC to water of 1:21.

% Active QAC % QAC Conc. mlper Ounces

Disinfectant Name

(MSDS) In Solution gal per gal

Sparquat 256 12.5 0.59 177.5 6.0
Quat 4 10.0 0.47 177.5 6.0
Super HDQ Neutral 16.9 0.79 177.5 6.0
Green Solutions(GS)

High Dilution 21.7 1.0 177.5 6.0
Disinfectant 256

Vedco 128 8.45 0.40 177.5 6.0
Quat 128 8.45 0.40 177.5 6.0

Shaded= Used by SD DENR WPP
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3. Efficacy Against Other AIS (ANS) of Concern

The recommendations made in this document for disinfectingtigabhas
come in contact with New Zealand mudsnail infested waters are higher
than those forMyxobolus cerebralisWhirling Disease(Hedrick et al.
2008), chytrid fungus (Johnson et al. 2003), quagga mussels (Britton and
Dingman 2011), and zebra muss€M/ong 2012). Therefore, these
recommendations should be effective for preventing the spread of these
species as well.Consult the literature for disinfection concentrations for
other ANS of concern that are not included in this list.

4, Disposal

Wastewater reatment plants are capable of processing water containing
small amounts of QACs in solution. Therefore, rinsing used solutions of
QACs down a sanitary sewer is a safe method of disposal. However,
QACs should be kept out of storm sewers and other waterwalysays
dilute old product before rinsing down sanitary sewers directly from the
container, and follow MSDS and label recommendations regarding rinsing
and disposal of empty containers. QACs become tightly bound to organic
matter in soils and sediment®Wens et al. 2000) and are degraded by
aerobic bacteria (Tezel 2009). Therefore, small amounts of QAC from
spray or bath disinfection may come in contact with the environment with
few negative effects. However, it is not recommended to dump large
amountf QAC solutions directly on the ground.

South Dakota Department of Environment and Natural ResourcesWatershed Protection Program. 2018
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12.0 SAMPLING PROCEDURES FOR TRIBUTARY SAMPLING

A. Field Observations

Prior to other activities, comments and observations regarding the weather and
sampling site mudbe recorded. It is important to record all field observations of
conditions at the sampling sites that could influence the water quality of the
collected sample. These observations are recorded on SD DENR Water Quality
Data collection sheets (Appendix Aable A4). Examples of observations recorded
under COMMENTS include but are not rest
days ago, cattle grazing near sampling site, dense submergent or emergent aquatic
vegetation present at sampling site, etc

Header information

Agency Code # assigned by the South Dakota Public Health Laboratory only. If
analyzed by another laboratory, contact Kris Dozark -66&2)
for code Number.

Sample Date Date sample is collected.

Time Time sample is collected.

Sampler(s) Initial or print sampler(s) name(s).

Source Water Waterbody name and description.

Station ID Project specific sampling site identification number.

Site Location Site location description unigue to site.

Project Print project name.

Project ID Project specific project identification code (STORET/WQX) if
unknown contacyour ProjectOfficer.

Type of Sample Check/mark appropriate box.

Medium Check/mark water or circle Other and describe.

Relative Depth Check/mark appropriate box.

In addition to comments, spéc observationanust be recorded on the field data
sheet (UNITS DESIGNATED ON SHEE®&Nd areas follows:

Specific Conductivity Record in (uS/ci same as pmho/ct
Dissolved Oxygen Record in (milligrams per Liter (mg/L)).

Discharge Record in (Cubic Fet per Second (CFS).

Total Depth Record in (feet).

Sample Depth Record in (feet).

Width Record in (feet).

Gage Stage Record in (feet).

Field pH Record in scientific units (su).

Air Temperature Record in degrees (Celsius).

Water Temperature  Record degree€glsius).

Turbidity Record in (Nephelometric Turbidity Units (NTU)).

Secchi Record in (meters).

Wind Record as ((> 30 MPH), (280 MPH), (1620 MPH), (510 MPH)
or (05 MPH)).

Elevation Record in (feet).
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B. Field Analyses

Calibrate all instruments prior téefd use as described in Section 6.0. Record all
field analysis data on field data collection sheets and in the project logbook.

1. YSI Multi Parameter Meter (650 MDS with Sonde) Method

Most projects/studies will use YSI multi parameter meter and must be
operated in accordance with manufacturer specifications (Section 6.0).

Calibrate instrument following Section 6.0, B, 1.

Make sure weighted probe guard is attached to the sonde.

SelectiiSonde Ruro.

Place the probe into the stream.

If water is static, provid stirring by gently and continuously

agitating the probe.

Allow sufficient time for the sonde and probe to stabilize.

Record data in logbook and on the data sheet (Appendix A, Tadle A

and/or save in memory.

h. Saving data to the YSI 650 MD$handheld.

I Navigate to the upper left portion of the screen and highlight

fLog one samplé under the 650 column

. Pr eEBnterol and a si t ewithlfilessthat were | | a |
previously created

il. Highlight thed e si r ed moni t &nmteron gt os i stteo re
data to thatfle. The hi g hdgiogehsanept® wifi
c hang &ampleoLogied  awilldflash approximately
three times verifying completion.

PO T

«Q

V. If the current site has not been sampleddata has not been
savedi n t he fil e Hdié BirLgtd feesst
AENtero .

v. Enter site name, stationID, and site number as needéten
finisheEdtero paredsurmder t ISamplé 50 co
Loggedd and wil | flash approxi mat
that the data has been saved.

I. When sampling is complete, remove weep probe guard and
install the calibration cup with a small amount water in the bottom to
protect probes from drying out and store unit in carrying case.

2. Temperature
a. Air Temperature

I Always collect air temperature readings out of direct sunlight
and indcate in C.

. Record the reading on the SD DENR Water Quality Data
collection sheet (Appendix A, Table A4) and in the project
logbook.
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b. Water Temperature

I. Water temperature should be collected directly from flowing
water in the stream.

. If a bottle of waterneeds to be collected to obtain a
temperature, measure the water temperature as soon as
possible after collection.

il. Place the thermometer into the stream and provide stirring
or gentle agitation.

\Y2 Allow sufficient time for the thermometer or thermistor to
stabilize to sample temperature.

V. Read the temperature and indicateGn

Vi. Record the reading on the SD DENR Water Quality Data
collection sheets (Appendix A, Table A4) and in the project
logbook.

3. Total Depth

a. Record total depth on the SD DENRPP Water Quaty Data
collection sheet (Appendix A, Table A4) and the logbook using the
maximum cross sectional depth (indicated in feet) at tributary sites.

4, Flow - Marsh-McBirney

a. Calibrate (zero adjust) the meter using methods found in Section
6.0, A, 1 of this manda

b. Use/setup a 40 second averaging period for the Marsh/McBirney.

C. Stake a measuring tape across the stream at the selected site.

d. Attach sensor to the bottom of the wadmog (Figure 2.0. 1) and

pointsensor into the oncoming flow when recording.

e. To collect a reading, adjust the wading rod so that the sensor is
pointing upstream and the sensor depth adjusted to 0.6 of the total
water depth (Figure2l0. 1) at each interval and record flow in ft/sec.
Rotate the sensor slightly from side to side during4tesecond
averaging period and record the flow reading (after 40 seconds the
display will hold the average reading for a short time to make it
easier to record on the datasheet).

f. Record all tape, location, width, depth, area, mean in vertical
(velocity), and discharge data on the SDENR WPP Discharge
Datasheet (Appendix A, Table-2). Width area anddischargeare
calculations can be calculated after all readings at the site have been
collected.
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Figure 12.0.1. Wading rod for the Marsh-McBirney flowmeter.
Adapted from the Marsh-McBirney, Inc. Model
2000 portable water flow meter instruction
manual.

g. If total depthin any intervais greater than 0.61 meters (2.0
feet), the flow will have to be recorded from depoh 0.2,
0.6 and 0.8 from the surface of the water.

I. To set the sensor at 20 percé€@i2) of the total
depth, multiply the total depth of the interval by
eight-tenths (0.8) and set the sliding rod to that
calculated value (for FigureD. 1, 0.54 feet).

il. To set the sensor at 60 percent of the total depth, set
the sliding rod in the setting scale at the total depth
or the technician camultiply the total depth by
four-tenths (0.4) and set the sliding rod to that
calculated value (for FigureD. 1, 1.08 feg.

Iii. To set the sensor at 80 percent of the total depth,
multiply the total depth of the interval biwo-
tenths (0.2)and set the sensor on the sliding rod to
that calculated value (for Figur@.D. 1, 2.16 feet).
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h. When completed, average the 0.2 and 0oy readings and
average that value with the 0.6 velocity to calculate flow for that
interval. These calculatiomsay be calculated after all velocities
have been collected for each transect.

I. After total discharge has been calculated, record it onSihe
DENR WPP Discharge Datasheet (Appendix A, Tabig)Athe SD
DENR Water Quality Data collection sheet (Appendix A, Table A4)
and in the project notebook.

5. Flow - FlowTracker Handheld ADV, adapted from FlowTracker
Quick Start Guide 8nd userds manual,

Pre-Deployment Diagnostics (test weekly in the lab or office)
1 Use laptop with FlowTracker software installed.
1 Connect FlowTracker to laptop using Communication/Power
Cable.
1 Start software and open BeamCheck.
1 Follow instructions found in Appendix B.

Field Diagnostics

a. Insert the mounting pin (probe) into the wading rod and secure
with screw.

b. Attach mounting bracket on top of the wading rod and attach
keypad to the mounting bracket.

C. Field diagnostics

1 Recorder Status: (2 in System functions menu)
o Check avdable space; download data and format the
recorder as needed.
1 Battery Data: (5 in System functions menu)
0 Expected life from new batteries (Alkaline 25 hrs.), and
remember cold weather reduces capacity.
1 Temperature Data: (4 in System functions menu)
o Placeprobe in stream and give it time to equilibrate.
o0 Check temperature data to be sure it is reasonable for
the environment.
1 Raw Velocity Data: (6 in System functions menu)
0 Place the probe in the area to be measured.
o Orient the probe upstream perpendiculathte tag line
(tape).
0 SNR data should ideally be above 10 dB but will read
at 4 dB and above.
0 Velocity data should appear reasonable for the
environment.
1 System Clock: (9 in System functions menu)
o Verify the date and clock is set correctly.
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1 Auto QC Test(7 in the System functions menu)
o Place the probe in the water area to be measured
o Orient the probe upstream perpendicular to the tag line
(tape) and away from bottom obstructions.
0 Press 1 and then Enter to begin QC Test (Beam Check).
o After 20-pings and pss/fail message press Enter
A When complete the Flowtracker will display QC

Check OK no errors found or an error message.
If error is found do not use the Flowtracker!

Discharge Measurement - Mid Section Equation

Lo¢, Loc, Loc, Loe, Loc, Lo¢; Loc, Loc, Loc, Loc, Loc, Loc, Loc,
Ve:I, Ve}l2 Vell3 Vel,  Vel, Vel Vel, Vel  Vel, Wl Vel,

TR
B, SRSH [N S R
b DFPz .
Area, .
Area,
ATed; “Area, Area,
E(_ige Calculations (Starting, Ending, Internal Island) Open Water Calculations
i= ed_ge station (Loc,, Dep)) Station Width =W, = (Loc,, - Loc, )12
J=adjacent station with veloeity (Loc,, Dep,, Vel ) Station Area = Area, = W, * Dep,
Edge Width = W, = (Lo, - Loc)/2 Station Velocity = Vel,
Edge Area = Area, = W, * Dep, Station Discharge = (, = Areg, * Vel,
Edge Correction Factor = CF, .
Edge Velocity = Vel, = CF, * Ve], Total Discharge = Sum(Q,)

Edge Discharge = Q, = Area, * Vel,
Figure 12.0.2. Mid-Section Diagram and Equations.

d. Starting discharge measurement
I Turn on FlowTracker, PresiEnteroand t held pr ess
(Setup Parameters Menu).
. Pre®s aimd check to see if the
40 seconds, if not type in 40.
iii. Make sure the mode 3ds discharg
(@ Pressilo f or discharge.

iv. Press Di scharge settings mode t
discharge equation based on the flow distribution in the
stream.

(@) If the main flow in the stream appears to be
uni form across the stream s
Figure 12.0. 2).

(b) If the main flow is restricted to the middle or one
side of t he stream select
Figure 12.0. 3).

V. When finished press A00.
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e. Select a site with reasonably uniform bottom conditions that can be
waded <1.2 m (4 ft.).
f. String a measuring tape {0.ft) across the river or stream
perpendicular to the stream streambank/stream flow.
g. Using the measuring tape determine stream width (wetted width)

and divide the total width by 10 to ideally 20 intervals to determine
equal distant stream location§heremust be enough intervale s

that no more than 10% of stream discharge is represented at any
one stream locationThis may not be possible on very narrow
streams. At a minimum, measurements may bdenevery 0.25

feet (3 inches).

1. For example, the tapenk measures 1.5 feet at the left bank
shore and 17 feet at the right bank shore. Subtracting 1.5
from 17 results in a stream width of 15.5 feet. In order to
prevent greater than 10% stream discharge in any one
stream location, at least 20 stations shoeldhe measured.
15.5 feet divided by 20 stations would result in increments
of 0.775 (0.77) feet.

Discharge Measurement - Mean Section Equation

Loc, Lec, Loc, Loe; Loc, Loc, Loc, Loe, Loc, Loc, Log, Log, Loc,
Vel, Vel, Vel, Vel, Vel Vel Vel, WVel, Vel, Vel, Vel

v
Area, Area,

Edge Calculations Open Water Calculations

Starting edge, second edge of internal island Station Width =W, = Lo, - Loc,,
Q, = W,=Area, = 0.0 Station Area = Area, =

Ending edge, first edge of internal island W, * (Dep, + Dep,,) / 2
i= edge station (Loc;, Dep;) Mean Station Velocity = MeanV, =
Edge Width =W, =Loc, - Loc,, (Vel, + Vel,)) /2
Edge Area = Ares, = W, * (Dep, + Dep,,) / 2 Station Discharge = Q, =
Edge Correction Facter = CE; Area. * MeanV.
Edge Velocity = Vel, = CF, * Vel ' l
Mean Edge Velocity = MeanV, = (Vel, + Vel, ) / 2 Total Discharge = Sum(Q;)

Edge Discharge = Q, = Area, * Vel
Figure 12.0.3. Mean Section Diagram and Equations.

g. Pre3s St art data run on the handhe

h. Press Neameg idet aiProject Specificbo
then press Enter on the handheld.

I. Pre2s Fil e extension fAuser discr et
uses numbers, 001 and if | have to repeat | use the same name and
the 002 extensikEoterg car ct.he thaemdlpelec

J. Pre%®s tfio accept name and extension

k. Pre®s tio enter Site name i f desire
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PreXs tfo enter operator name.
Pre%®s tio start transect.

Pr eBntero

Press QC Menu to enter gauge data.

Pre®ws tio enter staff gauge height.
When sati €£hteredt ®r @ascse 00, (tzheerno)prte
continue.

Pre%s amnd run Automatic QC Test a
The only other time the operator would run another QC Test is if

the Doppler head is dropped or arms are hit kmackihem out of

alignment.

Preads tio skip test only if test ha
Pr eBngeron

Pre®s tio end test.

Begin at the fi rSettLocatbrat bbonmelLba®t
enter tag line (tape) measurement in feet to 0.01 (Figlée 4).

Pr eBngeron

Enter LEW or REW Determined When Facing Downstreamby

toggl id4g key i

PreSaDepttdt bl ue button, enter dept
zer0o QFi29.uxr e 1

1
| {) Delete
¥
N A Measure
e ‘_

11} Next Set
\ctor Station Velocity Set

1 2 ABC 3 DEF e

Previous Set Meas
Station Depth Set

6 Depth
5 JKL MNO
Method

Method
+

ENTER

Photo by Mike Teitz

Figure 12.0.4. The FlowTracker handheld keypad.

p.

g.

Pr eBngroi
P r e Nest Stationd .
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=

Move to next station listed on the screen or move to the pre
determined interval c %et locatio@®t ed i n
and enter the distance.

S. Pr eSesDefittdb a n d hedotal depth thie station.

At this point if water Mbasgpgedh i s ¢
and take velocity measurement at one (using 0.6 tenths method) or

more depths when total depth is greater than 2.0 ft. (0.61 m) or
greater.

u. This process is repged at each station across the transect until the

AEnd Sectioro ( gr ey button);(HoguweR20W4. i s pr

—

I. Wh e nEndfiSectiord key i s p r e-adgee d t he
information is displayed. Enter the information for this
edge. At t hPregoust Statioed tahiNelxt
Statond buttons can al so be press:s
stati onCalculatP Disckagg® it o compute th
crosssectional discharge for all completed stations

il. Write down all appropriate data on flow datasheets SD
DENR WPP Discharge Measurement Sheet3id DENR
WPP Discharge Datasheet (Appendix A, Tabi8 ér Table
A-2, respectively)

V. Pre@@s tio return to the maiTHE menu |
TECHNICIAN MUST ALWAYS RETURN TO THE MAIN
MENU TO MAKE SURE THAT ALL DATA IS SAVED!

6. StreamPro Discharge Measurementadapted from StreamPro Quick
Start Guide (Teledyne,2008)

a. Turn on HP IPAQ and start StreamPro software by tapping the
start button and a drop down box will appear, and then select
StreamPro.

b. Configure the StreamPro for deployment.

I Make sure that the power is turned on for the StreamPro
ADCP.

. Establish a Bluetooth connection with the StreamPro
ADCP. Touch the iPAQ wireless icon at the bottom right
corner of the screen to turn on Bluetooth. If connection
cannot be rade to the StreamPro RESET the iPAQ by
inserting a pen or paper clip in the reset access hole on the
bottom of the IPAQ and try again.

Iii. Use theSetup tabto load and/or modify a configuration

file. A.xmlo

(@) To change settings <click o
andchange settings and click the Accept button.

(b) To save modified file click
and AnSave aso change file n
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Perform aMoving Bed Test (MBT) at each site and every time
the site is visited! Some Rivers and sites caugh a heavy
sediment load that they do not have a clearly definable bottom.
The MBT is done to prove that the bed of the sectiodGF in
motion. If the test shows biased bottom tract data at the site, try
moving to a different nearby location to seethe problem
changes. Run the test as follows:

Start StreamPro and load the default configuration file.

Set theTransducer Depth and an estimatetlaximum
Stream Depth (See Change Default Settings, Section 6.0,
C, 6,6.4,c).

Save the configuration filevith a unique name [example

Test000w.xml - - 18/08/2003 [:
12 FACTORY_00D... 13/11/2003 |-

2| FACTORY_005... 14/1172003|
FACTORY_006... - - 14/11j200

.0.5. StreamPro save configuration file screen.

Figure

Place the StreamPro in the center of the stream/river or the
point at which the highest velocities candaen.

In the StreamPro tap tlzata Collectiontab (Figure 2.0. 6).
TapDisplay, Graph. SelectShip Track (Figure 2.0. 6).

Tap theTransect Start button to initiate data recording.

Tap OK to enter arEdge Distance of O feefthe distance

iS not importat).

Hold the StreamPro ADCP in position for five minutes and
try and minimize any movemenigdod luck). Any
movement indicated on the ship Tract Plot above actual
movement would indicate a Moving Bed.
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Figure 12.0.6. StreamPro data collection tab and ship track
display screen.

X. Tap the Transect Stop button to stop data recording.
Xi. Tap OK to enter an Edge Distance of O feet (the distance is
not important).
Xil. Tap the Playback tab, tap Display, Graph, and Ship Tract to

view the ship tract plot (Figure210. 7).

5t \FACTORY Dizr.000
_Ensemble Nmb.28 (1-53)

Figure 12.0.7. StreamPro playback tab display of ship track
screen.

If the test indicates bed movement move to a more suitable
section. The example above indicates minimal ADCP
movanent.
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Xiii. Tap Display, Digits to switch the display back to digits.
Use the scroll bar at the bottom of the screen to view the
Bottom Depth. Use the data to set a better estimate of the
Maximum Stream Depth for future transects.

d. Measure Start andStop Points for stream edges.
Edges locations must be determined prior to beginning data
collection. Typically, edge measurements are taken as close to the
streambank as can be measured and still read valid data.
Ensembles that contain a minimum of two good dejls are
considered valid data.

I. Wade into the stream/river, or otherwise locate the
StreamPro float in the water at a point far enough from the
edge to be certain good measurements may be taken.

il. Start the StreamPro application and select the Test tab.

iii. Tap Instrument, Start Pinging to begin measuring
without recording data (Figure2D. 8). On theTest tab
screen, in the bottomght corner is displayed the number
of good depth bins (see arrow). This value is updated on
every ensemble.

@ Communications

Test Pinging in progress..,

rfAvg Vel [mfs]

| 0157 | |0006

- rBottom 5pd [m,l's]—’ |

-Bottom Depth [m] . Mmb. Good Bins — L
0.248 2 ;r ;

Figure 12.0.8. StreamPro test tab with the number of good
bins identified.

V. Slowly move the StreamPro closer to the bank. As the
stream/river becomes shallower the number of good depth
cells reading should gradually decrease. When the
boundary between one and two good depth cells is located,
move just far enough from the bank as to produce a solid
two-depth cell measurement.

V. Stake, flag, or mark this location. This represents the
starting point for the transect.
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Vi. Measure the distance teeen the staked (marked) location
and the physical edge or the stream or river.
Vil. Repeat the process at the far bank to locate the stopping
point of the transect.
: ter Nnt
right bank = 0.1 meters
left bank = 0,12 meterd
T
ﬁgﬁ”@%@%
L
Tab[gwle[r[t]y]
cnPIaIsIdIflulhlxlklll [*]
\smft|z|x|:|v|n|n;m1,| [T+
L
meEfoisanis 00 Bl
Figure 12.0.9. StreamPro file notes location.
Viii. TapFile, Edit Notes [lower left corner of the screen (black
arrow)] (Figure 2.0. 9).
iX. Tap theEnter Note area and enter the right and left bank
distances.
X. TapSave & Closeg(Figure 2.0. 10).
Xi. These values will be used later during data collection.

When returning tdhis page the previous entries will show
up in the previous notes screen (Figure 11.0. 10, white
arrow).

StreamPro

Enter Mote:

right bank = 0.1 meters
left bank = 0.12 meters]

s T
mggmn P E% wt 4»&%:%35;5?&
B wmms; - 9‘*9 . i gwé
ek sy
S m»gj i

o §

o
mo«me

45 =[®
Tabla[wle[r[t[yJulifo[p[L[]]
caP[a[s[d[f[g[h[jlk[1]:]"]
Shlftlz]x|t|v|h[n[m],| 7]+

b tle]»

Figure ’15‘0"&10 StreamPro save and close button location.
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e. Collecting data
Collect a minimum of four high quality transectsthat agree with
each other within 5 percent of the mean of all the samples. The
following sequence must be repeated for every transect taken at
each sampling location.

P amPro § *
Setup | Test| DataCollection [Exj 4] »

Tap ‘Transect Start’ to begin &

Left Edge—| [Right Edge

—

0.00m 0.00m

1 R /Good Bins Indicator

rAvg el [mﬁs]——T =
0.000 |
Bottom Depth [m]
0000 ||

Dist. Traveled [m]

0.00

File Tools Help =
Figure 12.0.11. StreamPro data coléction tab and the location
of the good bins bar.

I. Move the StreamPro ADCP to the previously determined
starting point.
il. In StreamPro, select thizata Collectiontab (Figure 2.0. 11).
iii. Tap Transect Start button to initiate data recording
(Figure 2.0. 11). (Note: the small vertical bar graph on the
Data Collection tab digits display area isGaod Bins
Indicator).

|StreamPro

Enter Edge Distance

(®) Left Edge m
O Right Edge D m

Figure 12.0.12. StreamPro edge entry screen, Left Edge.
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V. Check the Left or Right Edge button and enter thgeEd
distance when prompted. This value was recorded as a
note when the edge measurement was determined (Figure
12.0. 12).

V. Select OK to accept the distance. (Note: Thé& Edgeis
the left bank of the stream or rivawhen looking
downstream. StreamPro wi automaticly toggle between
the left and right edges during transects).

Vi. Hold position while the StreamPro records good edge
measurements.

Vii. StreamPro will prompt the technician with the message
fiTaking edge measurements. Hold positiam whi | e t hi
processs taking place.

Viii. When good measurements have been read, StreamPro will
prompt the technician to move across the river or stream by
di s p | @rgnsentgn pribgress. Please proceed to the
opposite banlo .

iX. By appropriate means, move the StreamPro in the water
towards the opposite shore at a slow steady pace.

Towing the boat tips:

When departing from the edge, pull the cable in such a way
as to slowly accelerate the boat away from the edge and
when approaching the other edge slowly reduce the speed
you apply to the cable such that the boat decelerates and
dose not overshoot the predetermined edge. The goal is to
go from edge to edge and not over shoot at either edge.
Doing so will allow you to obtain the most accurate
measurements, in particular the area mesasent.

Good Bins Indicator Information

The small vertical bar graph on the Data Collection tab

digits display area is a Good Bins Indicator. This indicates

the percentage of the number of bins used to compute the
velocity displayed out of the total miber of bins possible

in an ensemble (number of bins above the sidelobe

interference line). The graph displays good cells from the

top down (Figure 2.0. 11 and Figure20. 13).

If a cell is bad the color of the cell is black. Bad cells in the
middle d a profile will be indicated by the position of the
bad cell.

For good cells the cell colors change as follows:

i If only one cell is good, displays it as Red

i If only two cells are good, displays them in Yellow

i If three or more cells are good, displays threGreen.
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X. When the StreamPro arrives at the opposite shore, tap
Transect Stopbutton.

Left Edge Right Edge
1.20m |7 [ 1.40m

B |
rAvg Vel [mfs] — o Discharge [m3/s]
0.091 0013 _H—"
Bottom Depth [m] . e, Traveled [m]
0.300 0.55

Figure 12.0.13. StreamPro good bins indicator (percentage of
bins used to calculaterelocity displayed out of
total bins possible h an ensemble).

Xi. Check the Left or Right Edge button and enter the Edge
distance when prompted. This value was recorded as a
note when the edge measurement was determined. Use this
measure and enter Edge distance for the new shore (Figure
12.0.14).

r‘? StreamPro

Enter Edge Distance

O Left Edge m
@ Right Edge m

Figure 12.0.14. StreamPro edge éF\try screen, Right Edge.

Xil. Select OK to accept the distance and wait for the
instrument to complete the edge measurements.
Xiii. Once the edge is computed, the data recording stops and

the data filas closed.
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Xiv. Tap theTransect Start button again to repeat the process
in the opposite direction (the StreamPro automatically
switches direction when the data file is closed (Left to
Right or Right to Left bank).

XV. TapTransect Stoponce reaching the opposghore

XVI. Repeat these steps to capture at least four good transects.

f. Viewing History
The History section is used to compare transect files (Figife 1
15). After collecting at least four transects for each station on the
waterbody,each file must be verifed to be within 5% of the
mean discharge calculated for the set If any transects are
outside of this tolerance, additional transects need to be measured.

EEY=)

D 480 . 16 21 26 4/

0.33%
-0.30%

-1.83%
1.80%

el
B
SRR Lea o]

Flguré’lzmo 15. StreamPro history tab screen

I To view the histry of each transect collected, tap the
History tab.

ii. All transects will appear in the bottom half of the display in
order of the most recent transect at the top of the scrolling
list.

iii. Individual transects may be added or removed from the
mean calculation Yo selecting or clearing the check mark
beside each on the far left side of the screen.

\2 On the upper portion of the display, the mean values for
total discharge, river/stream velocity, total distance and
total area are displayed and recomputed whenever an
individual transect is added or removed from the solution
(Figure 12.0. 16)
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IZE

12, 453 0.480 1621

Compare Transects
Save Summary...

Transect 001
Transect 002
Transect 003
Transect 004

e @3

th&fﬁﬁmmx

Figure 12.0.16. StreamPro history screen to view each
transect summary.

V. To review the discharge summary tapansect (Figure
12.0. 16), then ta the data file to view the transect
summary for each data file opened.

Vi. Tap Transect, and then tafCompare Transectsto return
to the Compare Transects screen.
Vil. Selecting a specific transect will display a transect

summary that includes: (Tabl@.0. 1)

Table 12.0.1. Transect summary items and units.

ltem Units
Total Q ft’/s
Measured Q | ft“/s
Left Q ft’/s
Right Q ft/s
Top Q ft/s
Bottom Q ft’/s
Total Length | ft
Avg. Velocity | ft/s
Total Area ft

viii.  When satidied with the results and all transect selected
(checked) percentages are less than five percent of the
mean discharge calculated for the set, fill out the
required information on the SD DENR WPP Discharge
Measurement Datasheet (Appendix A, Table £8).
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g. Moving and Copying Data Files
This section shows how to move or copy data files from the iPAQ
Pocket PC to the desktop computer.

Saved file locations

Using the factory default configuration file, data files are saved to
the \Storage CartRD InstrumentdProject Files folder if the
storage card is installed or to thePAQ File StoraRD
InstrumentsProject Filesfolder if the storage card is not installed.

If the technician saves a configuration file (Save As), then data
files collected with that configurain file will be saved to the same
location. If the technician does not select a folder and location, by
default the configuration files are saved to the My Documents
folder on the iPAQ Pocket PC. For safer storage, s&erhge
Card for theLocation.

i. Place the iPAQ Pocket PC in the cradle.
il. When Microsoft ActiveSync starts, click the Explore icon.
iii. Navigate to the folder where the files were saved.

V. Highlight the files you want to move.

V. On thefiEdito menu, selediCopy To Foldero and select
the folder wiere the files will be copied.

Vi. If you want to move the data files from the iPAQ Pocket

PC, selecfiMove To Folderd and select the folder where
the data files will be moved

7. Stage Recording/Data Logging

a. Program stage recorders, data loggers, and tempelagigers as
per Section 6.0.
b. Be sure to check, adjust and download stage recorders and data

loggersevery two weeks or as conditions change
C. BE SURE TO WRITE DOWN ALL STAGE CHANGES AND
DOWNLOAD INFORMATION IN THE PROJECT

LOGBOOK !
d. Keep all stage recorders and data loggers in dry protected
housings.
C. Sample Collection

There are basically two sample collection methods for tributary sampling:

1. Grab sampling
2. Composite sampling (tributary sampling with a suspended sediment sampler)
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A typical sample set for a sampling a site consists of the following bottles and

preservative:

1 Two(2)onel i t er pol ypr opylpesereshoptebyl es ( i A«
coolingto6°C; and ABO bottl e mLpfreserve sam
concentrated pSQy).

1 One (1) 100 mL bottle for total dissolved phosphorus (TDP) sample,
preserve sample using five to seven drops of concentrae: Kfiltered
from extra onditer sample bottle).

1 One(1)250mLpop | asti c bacteriological bott
Health Laloratory) or two (2) 100 mL sterile bottles depending upon
laboratory used and preserve by cooling sample @ 6°

1 Collect one (1OR two (2)extra onditer sample in a brown polypropylene
bottlg(s) for use in filtering total dissolved phosphorus (TPétorophyll-a
samplesand (f required) algae

Labeling

Using a water proof peor markerfill out Water Quality Bottle label containing the
project, source water location, laboratory code, station ID, sampler initials, date, and
time (Figure 2.0. 17). Check appropriate sample depth and select bottle type "A" or
"B" bottles one (1) liter bottle each, "C" one (1) 250 mL bacteriological bottle or two
(2) 100 mL bottles), "D" one (1) 100 mL bottle for total dissolved phosphorus, and
affix to the appropriad bottlg€s) (Figure 2.0.

17).

Project
Source:
Code

Station

Date

i Surface

Initials

Time

(] Bottom (| Migwater

WA @8
me @R

Metals
& Dis B Recov

®C @D

@y (@ W CN [m] o4

Project
Source
Statien

Program:

(8] Suface [ Bottom [ Midwater [ComomL

[m] Algae

[@] Macroinv @] Grab

@ aFD
[8] ChiA

‘@ Composite B Periphyton

[m] Replicate [m] Art Sub
(@] Blank

Date
rime

|initials

[ Phyto |Filtered mL

Surface Area
[8] Nat Sub

Figure 12.0.17. SD DENR WPPWater

1.

South Dakota Department of Environment and Natural Resources/Natershed Protection Program.

Bottle Label

Grab Sampling
Collecting a Sample

a. The 250

Figure 12.0.18. SD DENR WPP Quality

mL/ 100

mL

Biological Bottle Label

bacteriological

The "C" bottle (bacteriological sample) should be collected first.
The 250 mL bottle is used when the sample requires more than one
bacteriological analysis and will be analyzed at the State Public
Health Laboratory. If the sample only requires one bacteriological
analysis, the 100 mL bottle may be usé&k careful not to
contaminate the inside of the lid or mouth of the bottle with your
fingers or introduce other sources of contamination. At no time
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should composite samples be collected for microbiological
examination.

Vi.

Vii.

viii.

The "C" bottl¢s) are sterile bottles anghould never be
rinsed with distilled orsampling site water.

Remove lid and position the open end of the bottle towards
the current flow andway from the hand of the collector.

Grasp the bottle securely at the base with one hand and
plunge the bottle down into the water to avoid introducing
surface scum.

The sampling depth should be betweer2 T (0.5 foo) to

30.5 cm (1 foot) below the watsurface if possible. If the
water depth is shallowerthe sampler should avoid
contaminating the sample by inadvertently introducing
surface debris and bottom sediments via shallow conditions.
During sampling, tip the bottle slightly upward to allowtair
escape and the bottle to fill. On the initial plunge, the "C"
sample bottle should be filled completely or at least above the
250 mL/100 mL mark (Figure2l0. 19). Immediately after
obtaining the sample, pour off the excess sample water from
the condiner until the sample volume is 250 mL or 100 mL
depending upon bottle and screw on cap securely.

If the sample bottle is not filled at least to the 250 mL/100

mL mark on the sampling bottle, discard the sample and
sample bottle and repeat the processith a new i C 0
bottle. DO _NOT re-immerse the original bottle to add
more sample volume.

Place sample bottle in a cooler lonseice (6° C);no other
preservative is required for
Bacteriological samples need to arrive at the laboratory
within 24 hours.

b. The "A" bottle (one -liter bottle).

Because of the small diameter of the neck of the bottle, no

swe
i AO

eping motion is required whi

e

bottle following the procedur

The "A" bottle and caghould be rnsedwith sampling site

water prior to collection of the sample to ensurecnuss

contamination.

Position the open end of the bottle towards the current flow
and away from the hand of the collector.

Grasp the bottle securely at the base with one hand and
plunge the bottle down into the water to avoid introducing
surface scum. The sampling depth should be betweén 15.
cm (0.5 foo) to 30.5 cm (1 foot) below the water surface, if
possible.
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\Y2 Tip the bottle slightly upward to allow air to escape and the
bottle to fill.
V. The "A" sample bottle should be filled completely or filled

at least above the volume indicated in Figu&01 19.
Immediately after obtaining the sample, pour off the excess
sample water from the container until the sample volume
similar to kgure 12.0. 19 and cap immediately.

Vi. Placethe sample container in a cooler toseice (6° C);
no other preservative 1S requi

Do notFILL above this point

=/ \ B

e y\ P ~ Do not FILL

above this point
1000 mL 1000 mL
(Depending upon Laboratory)
TTTTIIT] [TTTLETTT
.
100 mLy 100 mL
\_ NS J
A Bottle B Bottle C Bottles D Bottle
Preservative Preservative Preservative Preservative
6°C (2 mL) 6°C (5 to 7 drops)
Concentrated H,SOq4 Concentrated SO,

Figure 12.0.19. Fill diagram and preservative for typical SD DENR WPP tibutary
sampling suite.
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C. The ABO bottle (oneliter bottle).
Foll ow collection procedures for

"B." bottle. However, preserve the sample using the following
procedure below.

I. After the sample has been collected, presdim&e sample
with 2 mL of concentrated sulfuric acid {50) to lower the
pH of the sample below 2 standard unitsthe laboratory
provides ampoules of preservative§dy), pore the contents
of the ampoule into the filled sample bottle to lower pphe
of the sample below 2 standard units

i. Periodically use pH test stripgpéper) to verify the pH has
been lowered to < 2 standard units.

il. After H,SO, has been added and the bottle capped, the
sample bottle is inverted several times to ensure mixing of
the preervative throughout the sample.

V. Place sample contairsein a cooler orlooseice (6° C) for
shipment to the laboratory.

d. Collection of extra one liter bottlg(s).

If collecting only water to be filtered for total dissolved
phosphorus, the sample can bellemted in a onditer
polypropylene bottle following collection procedures for filling
bottle HAAO. | f ,a ard/orvalgae samplesa@are | o r o |
also required, collect sami$d inoneliter brown polypropylene

bottle(s) and fill following collecton procedures for filling bottle

AAO. | f acahd/oo algage samplels are not required,

discard the rest of the samfdgafter filtering the total dissolved
phosphorus sample.

e. The "D" bottle (100 mL plastic bo

Water to be filteredor this sample comes from the extra diter
bottlg(s) collected in Section20 (C.) (1.) (d.). Procedure for field
filtration and preservation of the total dissolved phosphorus sample
are described below.

I DO NOT PRE-RI NSE the nADO bttodet|l e an
lonized (distilled) water.

i Thoroughlyrinse the field filtration device with denized
(distilled) water prior to assembly, once rinsed, assemble the
field filtration device with a new filter47 mm diameter,
0.45 micron pore size filte) and vaaum (filter/rinse)
approximately250 ml of distilled water through the filter
(Figure 2.0. 20).
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Upper Chamber
Cover (PSF)

(Red silicone rubber)

Membrane Filter
(not inciuded)

Upper Chamber (PSF)

Locking Ring (White PSF)

Suppon Plate
0O-Ring (Red silicone rubber)

Figure 12.0.20. Nalgene filter holder with receiver and
vacuum pump. Adapted from
i | n s tom Maouialifor Nalgene Filter
Holders with Receiver and Filter Holders
with Funnel, 0 Nal gene
Rochester, New York.

iii.  After vacuum filtration, empty the distilled water from the
bottom reservoir, by removing both the cap and the hose
from the bottom @servoir and pouring the filtered water out
of one of the holesDO NOT remove the upper chamber
during the rinsing operation. After the distilled rinse water
has been poured out of the receiver, tilt the filtration unit and
gently shake the unit to rew® any water remaining in either
drain pors of the receiver.

iv.  Pour approximately 120 mL of sample water (from the extra
oneliter bottle) into the upper chamber and filter. If the filter
clogs the filter due to excessive amounts of suspended
sediment orlgae, see step v. below.

V. If 100 mL cannot be filtered at one time because of
excessive suspended solids or algae, carefully pour the a
very small portion of the filtered sample water out the
receiver (a few drops) onto the ground to rinse any distilled
water that may be in either drain pom the bottom
reservoir. Pl ace the wuncapped ADO
port and pour the remaining filtered sample water into the
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sample bottle ensuring that no unfiltered water from the
upper chamber samplesbotienandcap he Al
Set the partially filled and
remove the clogged filter, and repeat steps the process

Vi. When complete,ransfer the filtered water in the reservoir
(100 mL) into thepartially filed ADO sampl e bot't
described in stefi v. 0Add 5 to 7 drops (0.25 mL) of
concentrated sulfuric acid ¢80Oy) to lower the pH of the
sample below 2 standard units

Vii. Pl ace the acidified fADosbott| e
ice.

viii.  Rinse the entire filtidon apparatus with denized water
between sample site locations.

IX. After collection, all sample bottles must be immediately
placed onlooseice or into a refrigerator and kept cqér
C) prior to and during shipping to a laboratory.

After all samples have been collected and preserved at
each sampling site, completely fill out the project
logbook and a separate SD DENRVPP Water Quality
Datasheet for each site (Appendix A, Table A).

2. Composite Sampling

2.1. Suspended Sediment Sampler

General Oveniew

A suspended sediment sampler collects water quality data more
accurately with less sampling bias than a simple grab sample. The
suspended sediment sampler should be used to collect water samples
from tributaries whenever possible. SD DEMRPPuses dJS DH

81A adapter, US DH?7 plastic cap, US DH7 plastic nozzle, US
DH-77 three (3) liter plastic bottle and a three (3) foot wading rod
with handle.

The Atransit rateo of the suspend
movement of the suspended sedimamh@er from the surface of

the stream to the bottom of the stream and back again to the surface
(Figure 2.0. 21). This rate must be constant at all sampling verticals

at every sampling station, i.e. the rate of movement must be the same

at each samplingnterval. The transit rate also needs to be fast
enough so that it does not allow the collection bottle to-fier

1 The sampling bottleon the suspended sediment sampler
should not be filled to more th&0% capacity.

South Dakota Department of Environment and Natural Resources/Natershed Protection Program. 2018



Section 12.0
Page26 of 33
Revision 6.2
May 2018

1 A separate bottle or container siibbe on hand to hold the
sample until a sufficient amount of water is collected to fill
the needed sample bottles.

1 A 0.91-meter (3foot) wading rod is provided with the
suspended sediment sampler bottle. If the stream depth is too
deep for this wadingod then it will be necessary to attach an
extension pole to the wading rod.

When to use the Suspended Sediment Sampler

The sampler is best used at depths greater than 0.30 meter (1 foot). If
the field technician should encounter low flow (< 0.06 cm3 ¢85))

or shallow depth (< 0.30 m (1 foptkituation at the tributary
sampling location, then the Grab Sampling methods described
previously ((B), (1) of this section) should be employed.

——
(—
T | Current
Transit Rate
Sediment

Figure 12.0.21 General use otthe suspended sediment
sampler used by SD DENR WPP.

a. Suspended Sediment Sampling Procedure

I The sediment sampler and a bottle for compositing
the water sample should be rinsed with sample
water prior to use at each site and rinsed with de
lonized waer after use at each site. The-prese
should be with sampling water from the tributary
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site to be sampled. Distilled water should be used
to rinse the sampler and bottle after the sample is
collected at the site.

Stake a tape measure across the ifdger to be
sampled (transect).

Attach the suspended sediment sampler to the bottom
of the wading rod. Facing upstream, point the nozzle
into the oncoming flow when collecting the sample
(Figure 2.0. 21).

The suspended sediment sampler should be used

at the same intervals from which the flow data

was collected. If flow data was collected every
0.15 meter (0.5 foot) then the sediment sampler
should be used at every 0.15 meter (0.5 foot)
interval.

The sampler nozzle should be lowered to just above
thewd er 6s surface, all owing
sampler to rest on the surface of the water. This
will allow proper orientation of the sampling bottle
with respect to flow.

The suspended sediment sampler is gently moved
downward until the tail end of the bettall most
touches the streambed. Once the sampler reaches this
point, the direction is immediately reversed, returning
the bottle to the surface. The sampler must be moved
at a constant transit rate throughout this entire
sequence (mentally count up the® sampler travels
down (i .e., 1,2,3,4,5, ¢én) a
down (i .e., n, é,5,4,3,2,1) t
Once the sampler has returned to the surface, move to
the next interval in the stream, or empty the sample
into the composite caainer if you cannot complete
one more uganddown cycle without exceeding the
sample bottlebs 80% full mar
Move to the next interval and use the exact same
transit rate (upward and downward movement of the
sample bottle) explained above.

Note: The mowvement, either upward or downward,
must be conducted at a constant rate at each interval.
Also, the transit rate should be such that it does not
allow the water bottle to overfill.

Once the last vertical sample has been collected, the
field sampler must detmine if the volume of water

in the composite sample bottle is enough to fill all
the sample bottles (bottles A, B, D, and extra-one
liter sampling bottle) including any special samples
such as metals, pesticides, or any quality
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assurance/quality contrebmples. If the volume of
water in the composite bottle is sufficient after the
first series of verticals, the collection period ends.
If there is not enough water to fill all the
necessary sampling bottles, another round of
vertical sampling must be corpleted.

Xi. Note: If the volume of water collected is not
enough to fill all the bottlesall vertical sampling
points must be sampled again. Samples must be
collected across the entire stream cigsstion so
that a representative (integrated/composite) $amp
has been collected.

Xil. After a sufficient composite sample has been
collected, bottles must then be filleGAQ, fiBo, and
anextra one | iter Dbobbhtel Bor
The AC" bottle €. coli and/or fecal coliform
bacteria) is filled by dippinghe bottle in the stream
as described in (Sectior.D (1.) (a.)).

xiii.  Prior to filing each sample bottle, it is necessary to
stir, invert or mix the composite bottle so that the
chemistry and sediment particles are somewhat
uniform throughout the compositettle.

xiv.  After stirring, fill bottle AAQ, stir, fill bottle fiBo, then
fill bottle D by, removng the necessary amount of
sample into theprerinsedand prefiltered Nalgene
Vacuum Pump container. Filter this and put it into
bottl e D wusi ngltratiolm enethddo t t | e
described in Sectior210 (1.) (e.).

XV. Preserve the sample with 5 drops to 7 drops (0.25 ml)
of concentrated $$0, to lower the pH of the sample
below 2 standard unitabel, fill out SD DENRWVPP
Water Quality Data Sheets, package (sampt#eco
on ice(6° ©)), and ship to the contracting laboratory.

D. Chlorophyll a Sampling
Procedure for Tributary Chlorophyll a Sampling

Generally, tributary chlorophykh sampling consists of three discrete -samples
that are composited into one along onmangect in a stream or river.
Individual/discrete samples will consist of one grab sample each.

Select a wadeable area upstream of the sampling site (chemical or bioassessment)
and set up a transect.

Composite samplewvill be collected in three (3) pmensed 500 ml brown (opaque)
sampling bottles and composited into one 1,500sarhple The samples should be
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kept out of the sun and on ic&inse these bottles thoroughly with deonized
(distilled) water prior to use.

For individual/discrete samplesuse a separate prsased 500 ml brown (opaque)
sampling bottle for each monitoring site.

1. Forcomposite samples(collect samples only from areas with noticeable flow) collect three
500 ml grab samples, one from the right third of the stream bank, oné¢hiearenter third
of the stream, and one from the left third of the stream bank.

2. For individual/discrete samplescollect the sample from miglansect. Fill the sample
bottle(s) using the method described below.

a. Position the open end of the bottle (500bmdwn bottle) towards the
current flow and away from the hand of the collector.

b. Grasp the bottle securely at the base with one hand and plunge the
bottle down into the water to avoid introducing surface scum.

C. The sampling depth should be.285m (0.5 foo} to 30.5 cm (1 foot)

below the water surfacd,possible If the waterbody is static, make
a sweeping motion horizontally away from the sampler.

d. Tip the bottle slightly upward to allow air to escape and the bottle to
fill. The sample bottle should béléd to within approximately one
inch of the top to allow mixing of the sample before analysis.

1.0 p Glass Fiber Filter
Not included

Figure 12.0.22. Nalgene filter holder with receiver and vacuum pump.
Adapted fromi |l nstructi on Manual for
Hol ders with Receiver and Fil
Nalgene Company, Rochester, New York.
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