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1.0 INTRODUCTION 

1.1 Goals and Objectives 
The goal of the Gallatin River Task Force (Task Force) Community Water Quality 

Monitoring Program (CWQMP) is to collect data of sufficient quality to be used for long-

term trend analysis by the TASK FORCE and local and state agencies and for evaluation 

of the successes/failures of future watershed restoration projects. By meeting the 

scientific credibility requirements of the Montana Department of Environmental Quality 

(MTDEQ), the data could also be used by local, county, and state agencies to assist in 

land management decisions, as well as to help identify specific problems that require 

further attention or study. Finally, the TASK FORCE will use the data to educate 

residents on the impacts of human activities on the health of local rivers and streams. 

1.2 Protocols 
The protocols outlined in this document utilize the work of the MTDEQ [MTDEQ, 

2012]; however, some of these protocols have been modified.  The protocols for 

sampling macroinvertebrates were developed based on personal communication with 

Wease Bollman,Chief Biologist at Rhithron Associates in Missoula, MT. Wease believes 

that a representative sample can be collected by replicating a two-minute travelling kick 

method at each site. This method is a more time effective method than the method 

described in the MTDEQ protocols. The protocols for sampling streambed sediment size 

distribution will be completed using the Wolman Pebble Count Method [Kusnierz and 

Welsh, 2011]. 

1.3 Field Crew and Time Estimates 
The field crew will consist of the TASK FORCE staff, board members, and volunteers 

and will be led by an assigned “field leader” who will ensure safety, quality assurance 

and quality control.  

The Quarterly sampling events are estimated to take 7 to 9 hours, which includes travel to 

each site. In April and August, a member’s only hike or ski to the Big Horn site will 

require an additional 2 to 3 hours. Following the sampling, the total coliform/E. coli 

laboratory analysis will take place on the same day and is expected to take an additional 2 

hours. Nitrate + nitrite analyses will be performed within a week of the event and take 

about 4 hours. The entire event including fieldwork and laboratory analyses should take 

between 13 and 17 hours.  

Streamflow will be measured at the TASK FORCE continuous monitoring sites at 6 

different flows between runoff and baseflow (about 4 hours each time). In the summer, 

extra days will be added for macroinvertebrate collection (about 4 hours) and sediment 

size distribution (about 3 hours per site). Actual field and laboratory times may vary 

depending on field conditions, the experience of the field crew, and any unexpected 

complications.   

1.4 Quality Assurance & Quality Control Procedures 
The guidelines and requirements for quality assurance and quality control for the TASK 

FORCE CWQMP are outlined in the program’s Sampling Analysis Plan (SAP) [Gardner 

and DeGroot, in 2016]. These requirements include guidance covering: field team 

training requirements and qualifications, training and field audit procedures, and 

requirements for measuring precision.  
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Volunteer monitors are strongly encouraged to contact the TASK FORCE’s Executive 

Director, Kristin Gardner, anytime with questions regarding field sampling and 

monitoring procedures: 

47855 Gallatin Road, Suite 4  

Big Sky, MT 59716 

Office phone: 406-993-2519 

Email: headwaters@gallatinrivertaskforce.org     

2.0 WATER QUALITY MONITORING EVENT PROCEDURES 
The following is a summary of the sequence of monitoring activities to be conducted at 

each sampling site: 

 Before sampling in Yellowstone National Park complete a checkin at 

https://irma.nps.gov/Portal. Print out dashboard display from Appendix F.   

a. Login: bluewater 

b. Password: Gallatinriver2015! 

 Identify stream sites for monitoring. This will be pre-determined by the TASK 

FORCE and verified by a field leader or by using a GPS. 

 Fill out all required field forms for each sampling event. 

 Record field measurements and collect grab samples at site from downstream to 

upstream to avoid contaminating later samples. 

 Return grab samples to the laboratory at the Big Sky Water and Sewer District 

(BSWSD) Treatment plant for analyses. Record lab results and fill out associated 

forms. 

 Enter data into Excel database. Update website. 

2.1 Sampling Sequence 

2.1.1 Field Measurements 

 Measure pH, conductivity, water temperature, dissolved oxygen, turbidity, and 

chloride. 

 Record measurements on the Site Visit Form. 

2.1.2 Grab Sampling 

 Add masking tape label to all sample containers.  

 Record site, date, and time on all sample container labels using a waterproof marker. 

 Collect grab samples for water chemistry. 

 Place samples in cooler with ice. 

2.1.3 Algae Photo Documentation 

 Take all required pictures. 

 Record photo numbers on site visit form. 

2.1.4 Macroinvertebrate Sampling 

mailto:headwaters@gallatinrivertaskforce.org
https://irma.nps.gov/Portal
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 Fill out the sample tags for both inside and outside the sample containers in pencil. 

Attach the outside label to the bottle with masking or duct tape. 

 Collect a sample with a D frame net using the traveling kick method for two 

minutes. 

 Once sieving process is complete and sample bottles are filled with reagent alcohol 

and the sample tab, seal bottles with Parafilm. 

 Place sample bottles in storage container without ice. 

2.1.5 Sediment Size Distribution Sampling 

 Conduct a Wolman Pebble Count and complete the substrate composition data form 

on the reverse side of the summer site visit form. 

 Ensure at least 400 samples are collected per site.  

2.2 Site Exit Procedures   

 Verify that all pertinent field forms are completed before leaving the site. 

 Make sure you leave the site better than you found it (e.g. no trash etc.). 

 Confirm that sample bottles are tightly closed. 

2.3 Field Wrap Up Procedures 

 Deliver grab samples to BSWSD Treatment plant for laboratory analyses. 

 Deliver macroinvertebrate samples to TASK FORCE office for shipment. 

 Clean and put away all equipment in proper containers and return to the TASK 

FORCE storage area at the BSWSD Treatment plant. 

 Report any breakage, failure or loss of equipment to the TASK FORCE Executive 

Director, Kristin Gardner. 

2.4 Field Supply List 

2.4.1 Water Quality Monitoring Event 

 YSI ProDSS meter 

 YSI ProODO meter 

 Deionized water 

 1 pair waders or hip boots 

 19 sample bottles 

 Labeling Tape 

 Waterproof marker 

 Camera 

 16 site visit forms 

 Extra batteries (make sure YSI 

ProDSS is charged in advance) 

 TASK FORCE coolerFirst Aid 

Kit 

 1 Personal Flotation Device 

 Ski Pole or walking stick 

 1 copy of SAP and SOP 

 Ice* 

 Snowshoes** 

*Ice must be purchased the day of the sampling event.  

**Snowshoes are suggested but not necessary for winter baseflow sampling event. 

2.4.2 Macroinvertebrate Collection Event 
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 6 one liter wide mouth jars 

 2 white tubs 

 1 No. 37 sieve 

 Plastic spoons 

 Parafilm 

 D frame nets 

 Stopwatch 

 Reagent Alcohol 

 Tape 

 First Aid Kit 

 Throw Bag 

 Personal flotation device 

 1 copy of SAP and SOP 

2.4.3 Pebble Count Event 

 Gravelometer 

 2 pairs waders or hip boots 

 16 pebble count forms 

 Pencil 

 Flags 

 50 meter measuring tape 

 Throw Bag 

 Personal flotation device 

 First Aid Kit 

 1 copy of SAP and SOP

2.4.4 Discharge Calculation Event 

 Marsh-McBirney Flo-mate 

 50 meter measuring tape 

 2 wooden stakes 

 Mallet 

 First Aid Kit 

 Throw Bag 

 Personal flotation device 

 Field Notebook 

 1 copy SOP and SAP

 

3.0  FIELD PROTOCOLS 

3.1 YSI ProDSS and YSI ProODO Water Quality Meters 

3.1.1 Purpose 

The water quality meter will instantaneously read parameters that should not be analyzed at the 

laboratory because of sensitivity of the parameter to change between the time of collection and 

the time of analysis (e.g. temperature, dissolved oxygen)  In addition, the meter will be used to 

collect other parameters (chloride, turbidity, conductivity, total dissolved solids) to reduce 

laboratory costs. 

3.1.2. Required Equipment 

 YSI ProDSS and YSI ProODO 

water quality meters 

 Laboratory grade distilled (DI) 

water 

 pH standards (4, 7, 10)  

 Conductivity standard (1413) 

 Chloride standards (100 mg/L 

and 1,000 mg/L) 

 Sodium sulfite 

 Airstone and pump  
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Figure 1: The YSI ProDSS water quality meter 

3.1.3. Calibration and Sensor Set-Up YSI ProDSS 

 Remove the calibration cup from the sensor clusters by twisting the gasket and  

retaining nut in opposite directions. 

 Attach cable to the display unit and the probe by fitting the cable male connector to 

the handheld female connector. Turn on the handheld unit. 

 To calibrate: triple rinse sensor and calibration cup with tap water. Triple rinse 

calibration cup and sensor with the appropriate standard. Fill the calibration cup to the 

appropriate line for the standard.  

 Follow the instructions for calibration of the meter in Appendix A or on page 35 

(Conductivity), page 39 (pH), or page 44 (Chloride) of the meter’s instruction 

manual. 

 Make sure the meter is now turned OFF.  

 Fill calibration cup with a little tap water. Re-attach calibration cup to sensor clusters. 

 Place the probe into the “FIELD CASE”. It is now ready to be taken into the field. 

NOTE: Never remove the weighted protection over the sensor clusters. If you suspect a problem 

contact the TASK FORCE Executive Director, Kristin Gardner immediately. 

3.1.4. Calibration and Sensor Set-Up YSI ProODO 

 Make a zero DO solution by dissolved 8-10 grams of sodium suflite (Na2SO3) into 

500 mL tap water. Mix thoroughly. It may take 60 minutes to be oxygen-free.  
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 Make a saturated solution by continuously sparging water with air stone. It may take 

60 minutes or more to be saturated with air.  

 Remove the storage sleeve from the sensor. Remove the weighted protection from the 

sensor. Remove the red sensor cap from the sensor. Twist the weighted protection 

back onto the sensor.  

 Attach cable to the display unit and the probe by fitting the cable male connector to 

the handheld female connector. Turn on the handheld unit. 

 Follow the instructions for a 2-Point Calibration with Zero Solution in Appendix B or 

on page 15 of the meter’s instruction manual. 

 Make sure the meter is now turned OFF.  

 Replace moist red sensor cap, weighted protection, and sensor cap.  

 Place the probe into the “FIELD CASE”. It is now ready to be taken into the field. 

3.1.5 Measurement Methods 

 Gently submerge the meter in the river into flowing water upstream of any human 

impact. 

 Allow the meter to equilibrate. This is especially important at the first site. 

 When the pH is stable record the data points on the site visit form.  

3.1.6 Clean Up 

 Rinse off both probes with DI water.   

 Ensure that both sensor cap and storage cups have a little DI water.  

 Remove batteries from both probes.  

 Remove the cable from the probe and display unit. Install the protective covers on 

the USB and cable connectors.   

 Place the meter in the “STORAGE CASE”. 

3.2 Grab Sample Collection  

3.2.1. Purpose 

A grab sample is collected measure water quality parameter values that cannot be 

measured by the water quality meter (e.g. total nitrogen, nitrate, E.coli). Nitrate and 

E.coli will be analyzed in house, while total nitrogen, nitrate plus nitrite, and total 

phosphorus will be sent to Energy Laboratories in bottles preserved and sent in a cooler 

to the BWTF. 

3.2.2. Required Equipment  

 Sample bottles 

 Waders or hip boots 

 Coolers (BWTF and Energy 

Labs) 

 Ice

 

3.3.3 Collection Methods 



Blue Water Task Force 

Standard Operating Procedures 6 March 15, 2013 

 Place a piece of labeling tape around the sample bottle. 

 Use a waterproof marker to label the side of the sample bottle with site name, date, 

and your initials (e.g. North Fork 3/12/12 A.D) 

 If the water is safe to wade, enter the stream and move to the thalwag. Note: During 

high flow you may take the sample from the bank as long as the water is flowing. 

 Dip the sample bottle into the stream, allow it fill no more than half-way. 

 Replace the cap, shake the bottle, then dump out the water behind you 

(downstream). 

 Repeat previous two steps twice. 

 Dip the sample bottle at least half-way down the water column and fill to the brim.  

 Add sulfuric acid (H2SO4) for total phosphorus, and nitrate+nitrite samples. 

 Put bottle cap on tightly and place the sample bottle in the cooler. 

 Keep samples on ice until they can be analyzed or transferred to the laboratory 

refrigerator. 

 Fill out required paper work for total phosphorus, total nitrogen and nitrate+nitrite 

samples being sent to Energy Laboratories.   

3.2.5 Clean Up 

 Once all analyses are complete, empty sample bottles. 

 Remove all labels before washing. 

 If available, the BSWSD dishwasher may be used to wash the bottles.  

 If the dishwasher is unavailable the bottles must be washed and rinsed by hand. 

First rinse the bottles with tap water and then place a few drops of the laboratory 

soap into the sample bottle and fill with tap water. Shake bottle vigorously. 

 Triple rinse bottle with tap water 

 Rinse bottle with deionized water.  

 Place on a drying rack to air dry 

 Fill out required paperwork for Energy Laboratories and send cooler with samples 

and ice immediately to Energy Laboratories. 

3.3 Macroinvertebrates Collection 

3.3.1 Purpose 

Aquatic benthic macroinvertebrates are collected to determine if water quality is impacting 

stream biota. 

3.3.2 Required Equipment 

 one liter wide mouth jar for each 

site 

 two white storage tubs 

 one No. 37 sieve 

 one plastic spoon 

 110 proof reagent alcohol 

 Paraflim 

 D-frame nets 
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 Waders or hip boots  Stopwatch 

3.3.3 Methods 

 Bring all equipment to stream side. 

 Choose a shallow fast moving portion of stream. 

 Two samplers should enter the stream with the D-frame net. 

 One sampler should stand downstream holding the net perpendicular to the flow. 

 The other sampler should stand upstream of the net. 

 A timer should be set for two minutes and the upstream sampler should kick at the 

rocks while traveling diagonally upstream across the river to the other side. A 

minimum of 2 m2 composited area is sampled. 

 After two minutes the downstream sampler should slowly raise the net so that all 

particulates are flushed to the back of the net. 

 Bring the net to the stream bank. 

 Fill one white tub with water and use to flush all material out of the net into the other 

white storage tub. 

 Be sure to check the net for any insects that may still be in the net then set it aside. 

 Wash the material through a No. 37 sieve. 

 Gently scrape all material into a wide mouth 1 liter jar with a plastic spoon. 

 Fill the jar with the reagent alcohol. 

 In addition to labeling the outside of the jar with site, date and time, label a slip of 

paper using pencil and place it inside the jar. 

 Seal the bottle with Parafilm.  

3.4 Pebble Count 

3.4.1 Purpose 

The pebble count measures the distribution of sediment size on the streambed. The 

composition of the streambed can change as a result of spring runoff, ice jams, rain 

events, or human activities and can impact habitat for stream biota.   

3.4.2 Required Equipment 

 Waders or hip boots 

 Gravelometer 

 Flags 

 50 meter measuring tape 

 16 pebble count forms  

 Pencil  

 GPS 

3.4.3 Methods 

 Start at the bank full line (there may or may not be water at this point). 

 Take a natural step forward. 

 Without looking place your pointer finger on a rock near to your big toe. 
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 If able to pick up the rock and measure the intermediate axis (Figure 2) by finding the 

smallest opening the rock passes through on the gravelometer then report the 

measurement to recorder on stream bank. Gently toss the rock downstream.  

 For the recorder use tally marks in each category of pebble size. Also use the dot and 

line method (Figure 3) to record total pebbles sampled in the area provide. 

 If the rock is too small to measure, then set it aside and make a new selection in the 

same manner or note the location does not have measurable rocks and continue. 

 If the rock is too large to pick up, then measure with the gravelometer underwater. If 

rock is larger than the outer edge of the gravelometer, mark it as >320. 

 Repeat until across the stream to the bank full line. 

 Start a new transect a few natural steps upstream. 

 Repeat all steps above until 100 samples have been collected. Note: Be sure to 

complete the transect in which the 100th sample is taken.  

 

 

 

 

 

 

 

 

 

Figure 2: A diagram of the three axis on a pebble. “A” is the length of the pebble, “B” is the 

width of the pebble and “C” is the thickness of the pebble. “B” is therefore the intermediate axis 

to be measured during a Woman Pebble Count 

 

 

 

Figure 3: Dot and line method. When complete it represents ten samples 

 

3.5 Algae Photo Documentation 

3.5.1 Purpose 

Three of the streams in the West Fork Watershed were documented to have elevated 

levels of chlorophyll a, the green pigment in algae.  Excess algae can impact fish and 

aquatic insect habitat. Photo documentation of algae is an inexpensive yet effective 

technique to compare changes from year to year. 

3.5.2 Required Equipment 
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 Digital Camera with Polarized Lens 

3.5.3 Methods 

 Take at least one picture facing upstream of the stream site. 

 Take at least one picture facing downstream of the stream site. 

 Take at least one picture of the Thalwag (fastest flowing area). 

 Take close up pictures of at least three representative rocks. 

 Take additional pictures of any troubled areas. 

 

4.0  LAB PROTOCOLS 

4.1 E. coli 

4.1.1 Purpose 

E.coli is measured to determine if fecal coliform levels may be harmful to human health and to 

detect possible contamination by wastewater.  

4.1.2 Required Equipment 

 Easy Gel treated petri-dishes 

 Easy Gel nutrient agar 

 Pipettes 

 Distilled Water 

 Sharpie or permanent marker 

4.1.3 Methods [Micrology Labs] 

 E.coli tests must begin within 24 hours of sample collection. 

 Label cover of petri-dishes with the site name with a waterproof marker.  

 Use a pipette to measure 3 mL of sample. 

 Put the sample into a Coliscan agar bottle and gently shake to mix. 

 Pour the sample into the appropriately labeled petri-dish and cover. 

 Put the petri-dish into incubator. 

 If the pipette is going to be used for more than one sample rinse it three times with 

distilled water after each use. 

 Leave all of the samples in the incubator for at least 24 hours but no more than 36 

hours. 

 The next day return to count the colony forming units (cfu) by inverting the petri dish 

and counting all the purple colonies by placing a dot on the petri-dish with a sharpie. 

Record the number of colonies on the data sheet under E.coli. 

 Count all pink colonies by placing a dot on the petri-dish. Record the number of pink 

colonies plus the number of E. coli colonies on the data sheet under total coliform. 

 If there are any green colonies count them separately and make a note on the sample 

sheet. 

 Because E.coli and total coliform are reported in cfu/100ml the number counted 

colonies must be multiplied by 33.33 and recorded on the datasheet. 
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Figure 4: An example of colonies grown with the Coliscan® Easygel® method. 

4.1.3 Clean-up 

 Place all petri-dishes into the trash bin after counting. 

 Be sure to wash your hands after handling petri-dishes.  

 After both E.coli and nitrate+nitrite have been analyzed return data sheets to the 

TASK FORCE office. 

4.2 Nitrate+Nitrite 

4.2.1  Purpose 

Three of the streams in the West Fork Watershed were documented to exceed state criteria for 

nitrate.  Excess nitrate can increase algal growth and associated issues described in Section 3.5.1. 

4.2.2. Required Equipment 

 25ml graduated cylinder 

 NitriVer 6 packets 

 NitriVer 3 Packers 

 Hach DR2500 

Spectrophotometer 

 Sample cells 

 Standard solutions (0.01mg/L, 

0.05 mg/L, 0.1 mg/L, 0.25 mg/L, 

0.5 mg/L) 

 Timers 

 Hach 8192 directions 
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4.2.3 Method 

 Follow attached method Hach 8192. 

 In addition to samples and required duplicates include the following standard solution 

in the analysis: 0.01mg/L, 0.05 mg/L, 0.1 mg/L, 0.25 mg/L, 0.5mg/L. Note: the 

standards will be created by Kristin Gardner prior to the sampling event and located 

in the TASK FORCE storage area at the laboratory.  

 Analyze the blank and the low standards (0.01mg/L, 0.05mg/L) and the high 

standards last (0.25 mg/L and 0.5 mg/L).  

 Triple rinse graduated cylinders with DI water in between each use. 

4.2.4 Clean Up 

 Rinse all used glassware with tap water. 

 Triple rinse all used glassware with DI water. 

 Hang up all glassware on drying rack. 

 After both E.coli and nitrate+nitrite have been analyzed return data sheets to the 

TASK FORCE office.  
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APPENDIX A  

 Calibration Procedures for the YSI ProDSS 
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APPENDIX B 

Calibration Procedures for the YSI ProODO 
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APPENDIX C 

Hach Method 8192
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APPENDIX D 

Field Data Sheets 
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APPENDIX E 
 

Quality Control Data Sheets 

  

Name Date Sample	Name
Sample	Type	

(Blank	or	Dup)

Reported	

Value

Duplicate	Value/	

Reporting	Limit
RPD

Blank	and	Duplicate	Record
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Nitrate + Nitrite Standard Curve Analysis 

Date: ___________ 

Name of Analysts: _____________ 

0.01 mg/L______ 

0.05 mg/L _____ 

 

0.10 mg/L______ 

0.25 mg/L______ 

0.05 mg/L______ 

 

Equation of trend line____________ R value of trend line____________ 

 

 

 

 

 

 

Date: ___________ 

Name of Analysts: _____________ 

0.01 mg/L______ 

0.05 mg/L _____ 

 

0.10 mg/L______ 

0.25 mg/L______ 

0.05 mg/L______ 

 

Equation of trend line____________ R value of trend line____________ 
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Quality Control Check List  

 

Name:___________________________ 

Date: ___________________________ 

 

__Condition of all the samples upon arrival at laboratory 

 __Cooler/sample temperature 

 __All containers intact 

__All field documentation complete. If incomplete areas cannot be completed, document any 

issues 

__Holding Times met 

__Field duplicates collected at proper frequency (specified in SAP) 

__All sample names match those provided in the SAP. Field duplicates are clearly marked on 

samples and noted as such in lab results 

__Analysis carried out as described within the SAP Analytical Methods 

__All blanks were less than the project-required detection limit 

__If any blanks exceeded the project-required detection limit, associated data is flagged 

__Field duplicates were within the required control limits defined in the SAP 

__Completed QC checklist before website upload.   
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APPENDIX F 

Yellowstone Dashboard Display  

 


