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MONITORING MONTANA WATERS 
Providing assistance with water monitoring efforts in Montana

PROGRAM DESCRIPTION

Monitoring Montana Waters (MMW) is a Flathead Lake Biological Station (FLBS) program established to enhance and support water quality monitoring in Montana. MMW provides scientific, technical and financial support to citizen-led watershed groups conducting monitoring, to help ensure the use of scientifically-sound and legally defensible methodologies in all aspects of their monitoring efforts.
This Program Description document provides details about the Monitoring Montana Waters program. Through MMW we offer a variety of assistance to citizen-led watershed groups at any stage, from those wanting to start a new monitoring program, to others that already have existing efforts and may need help understanding the data that they collect. We provide assistance designing monitoring plans, writing Sampling and Analysis Plans and Standard Operating Procedures, on the ground training, and with data analysis free of charge to funded watershed groups. Each year, MMW offers on the ground training for funded groups by traveling to different watersheds to follow standard operating procedures together. Every other year MMW, Montana Department of Environmental Quality, and Montana State University Extension plan to hold a training event focused on field monitoring methods and peer learning to implement effective volunteer water monitoring programs at the Flathead Lake Biological Station. Additionally, we have a competitive funding program that allows groups to apply for funds to analyze and ship samples, as well as purchase sampling gear. We do not provide funding for personnel time or travel to collect samples and data, for maintaining field equipment, or other operational costs.
Our goal with MMW is to help build capacity for additional freshwater monitoring in Montana. To meet this goal, we are collaborating with other agencies and groups that also support volunteer monitoring in Montana. Our recommendations and materials correspond with and draw from materials created by the Montana Department of Environmental Quality (DEQ), as well as the MSU Extension Water Quality Program. Links to specific resources from these groups are available throughout the document, and also near the end of the document in the “Links to Other Programs” and “Links to Documents” sections. 
MMW is staffed primarily by Dr. Rachel Malison, Assistant Research Professor at FLBS. Dr. Malison leads the program, and she is being assisted by a Big Sky Watershed Corps member each year. Brianna Elizondo is our new Big Sky Watershed Corps Member (BSWC) for 2024. Jared Glass was our BSWC member for 2023. Claire Kirk was our BSWC member in 2022 and Keaton Martin was the 2021 BSWC member for the launch of the MMW program. Tom Bansak, the Associate Director of the FLBS and Erin Sexton, a Senior Research Scientist also provide guidance to the program. 
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[bookmark: _Toc798996597]The importance of scientifically valid water quality monitoring
Why Monitor?
Detecting environmental changes, pollutants, or being able to inform management decisions, laws, and regulations depends on the collection of scientifically sound and credible data. Without water management, drinking water would be contaminated, surface and ground waters would be polluted and there would be a greater likelihood of water being unavailable for all users in Montana.
Water quality monitoring is conducted in Montana by many groups including the Montana Department of Environmental Quality (DEQ), water quality protection districts, conservation districts, universities, researchers, schools, watershed groups, non-profit organizations and other entities. High quality, scientifically credible data is required to support decision making regarding our water resources and it is collected using scientifically valid methods and protocols. 
Montana’s size and number of streams and lakes in rural and remote areas makes it very challenging to sample everywhere. Trained volunteers serve a crucial role by monitoring water quality in Montana and helping to protect the water quality of our rivers, streams, lakes, and wetlands. The activities of volunteer groups strongly increase the capacity for water quality monitoring in the state because agencies can only devote significant resources to a few watersheds at a time. 
Monitoring water quality also helps to foster stewardship of water resources. Volunteer monitoring groups often involves a variety different stakeholder to be involved in project planning, management, and implementation. These stakeholders include youth, landowners, scientists, local government members, and other groups. Working together towards common monitoring goals and objectives helps to build relationships between the various groups as well as promoting conservation of water resources. 
By sampling a water body several times each year (usually once/month during the summer), often over a period of years, volunteer monitors help develop comprehensive data sets from which longer-term water quality trends can be discerned. Monitoring data sets allow the early detection of water quality changes, and can make it possible to trace potential problems to their source. Additionally, if sampling reveals a significant water quality problem, then baseline data can be used to justify the implementation of more intensive watershed studies and it can set the stage for formal water quality assessments to take place.
Click here for an interactive tour about why we monitor  

[bookmark: _Toc108487869]How are water resources protected in Montana?			
Citizen-led watershed groups play an important role monitoring water quality in their watersheds and taking part in stewardship of their local waters. In order to help protect our waters, it is important to first understand how waters are protected in the state of Montana. However, it can be challenging to understand due to the complex array of management actions and regulations occurring at the Federal, State and Local levels. A combination of legislation, management, and administrative decision-making influences how waters are protected. Here we provide a short overview with links to additional information.
In Montana, our waters are classified into different categories based on the beneficial uses that they support (e.g. drinking, swimming and recreation, agricultural water supply). The Montana Water Quality Act integrates both national (Federal Clean Water Act) and state policy. The Montana Water Quality Act provides guidelines to prevent, abate, and control pollution of Montana waters consistent with national standards. 
The Montana Constitution has one of the strongest environmental protections listed in a state constitution. It stipulates that the state and each person shall maintain and improve a clean and healthful environment in Montana for present and future generations. The state has regulations that promote protection while accommodating human uses. Montana’s authority extends to almost all water types (excluding ponds/lagoons used for treating pollutants or irrigation disposal waters not returned to state waters). 
In Montana, the Department of Environmental Quality (MT DEQ) administers the Water Quality Act and has the primary responsibility of implementing the Act. The MT DEQ is responsible for collecting information related to water pollution preventions and control, they conduct and encourage research relating to water pollution, they advise, consult and cooperate with groups to formulate pollution prevention and control plans, they issue, suspend, revoke, modify or deny permits to discharge waste into state water, they monitor, inspect, and enforce water quality laws, and they assess water quality, recommend water quality standards for pollutants, and develop maximum pollutant loads for certain waters.   
MT DEQ administration of the Water Quality Act is overseen by the Board of Environmental Review (BER), a quasi-judicial body appointed by the Governor that provides policy guidance to MT DEQ. Montana has a non-degradation policy that does not allow further degradation of state waters. The non-degradation policy defines three levels of water protection that stipulate what degradation, if any is allowable to state waters (e.g. outstanding resource waters may not have any degradation, these include waters within National Parks or Wilderness Areas). 
To ensure non-degradation, pollutant limits (standards) are established by the board. Standards ensure water quality metrics meet needed beneficial uses. Standards can either be numeric (a specific number or concentration of a pollutant) or they can be narrative (e.g. no increases above naturally occurring concentrations).
Because many activities potentially discharge pollutants that would degrade state waters, dischargers must apply for a discharge permit and be authorized under a state or federal permit. The Montana Pollutant Discharge Elimination System (MPDES) permit is required for surface water and storm water discharges, while the Montana Ground Water Pollution Control System (MCWPCS) permit is required for ground water discharge. Some activities do not require a discharge permit (e.g. normal household waste on private property, disposal by solid waste management systems that are licensed under MT law). MT DEQ requires permit holders to collect and report water quality data. Other permits and certifications are also used for federal activities, turbidity authorizations, floodplain regulations, etc.
MT DEQ conducts water quality assessments to prevent, abate and control water pollution. By collecting and analyzing rigorous data sets DEQ identifies if surface water bodies or segments are threatened. If a water body is below the water quality standards for the designated beneficial use, then the water body is deemed “impaired” and it is placed on the 303(d) list, under the Federal Clean Water Act. Revisions to the 303(d) list occur every 2 years and are included in MT DEQ Integrated Reports. Water bodies may be removed from the list if sufficient credible data show the water body is no longer threatened nor impaired. Water bodies can also be removed if there is a lack of sufficient credible data to support the listing. Thus, ample opportunities exist for citizen-based watershed groups to conduct water quality monitoring to ensure sufficient credible data are available when needed.  
In order to determine the allowable amount of pollutants into a water body that will not degrade a system, MT DEQ develops Total Maximum Daily Load (TMDL) assessments. TMDL assessments are specific to each watershed and each pollutant, and take multiple years to complete. 
Due to the length of time and resources involved in TMDL assessments, as well as all the other water quality components overseen by MT DEQ, there are limited resources for collecting data in many watersheds and water bodies of Montana. This results in further opportunities for citizens and watershed groups to assist with data collection efforts and help discover water quality issues.  
If a problem is discovered, MT DEQ enforces most water laws, but EPA retains the final authority to implement any aspect under the auspices of the Federal Clean Water Act. MT DEQ responds to suspected or identified water quality violations by monitoring and inspecting discharges. MT DEQ can initiate enforcement by issuing a letter of violation and requiring compliance through administrative action (with the BER). Judicial action through the state or federal court system can also occur. 
In addition to volunteering to collect water quality data, citizens can contribute to sustaining Montana’s water quality through petitions, public hearings/notices, lawsuits, and citizen oversight. Public hearings and public notices are an important part of water quality decision making and occur for a number of reasons including 1) Administrative rule making (e.g. if the board proposes a rule more stringent than federal guidelines), 2) Water classification and standards (e.g. if water classifications will change, public input is required), 3) Permitting (e.g. MT DEQ’s decisions about permit applications are publicly available), 4) Environmental Review (public hearings are part of the review process), and 5) all hearings concerning violations are public. 
Further Reading
“Who Does What with Water Resources” by Montana Watercourse, http://www.montanawatercenter.org/watercourse
A Guide to Montana Water Quality Regulation https://deq.mt.gov/Portals/112/Water/Forms/2015WQGuide.pdf
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To be eligible for support from MMW, citizen-led watershed groups must be monitoring or want to start monitoring freshwater in Montana. Groups must also complete an SAP and SOP, sign a MOU with FLBS’s MMW program, and complete a short annual report. To get started groups should first contact the MMW program (mmw@flbs.umt.edu or (406) 872-4518) to discuss their needs. Depending on needs MMW can assist with:
· Designing monitoring plans –
· Goals and objectives of monitoring efforts must first be identified and articulated 
· We can assist with study design, identification of data and data gaps, selecting analytes, and other components needed to complete a Sampling and Analysis Plan
· Sampling and Analysis Plan (SAP) and Standard Operating Procedure (SOP) 
· A written SAP and SOP are the first steps in defensible monitoring. A SAP describes data collection efforts (what, where, when, why), while a SOP details the methods (how).
· Groups with approved SAPs are eligible to apply for MMW funding and on the ground training (SAP drafts are recommended to be sent by February 1st) 
· Laboratory Analyses Funding
· Approved SAP and SOP is recommended to be on file with MMW by February 1st 
· Groups can apply annually (by March 1st) for funding to support analyses in FLBS’s Freshwater Research Lab (FRL) *metals samples will be subcontracted 
· Groups must provide 50% match, which can be personnel time, travel or dollars 
· A maximum of $7000 may be awarded per year per group for analysis costs
· Groups will be notified of their funding application status by April 1st
· All data must be shared with FLBS and uploaded to MT DEQ’s EquIS database
· Gear Funding 
· Groups can apply for funds once every 3 years to assist with the purchase of sampling gear (e.g. digital meters, tape measures, etc.)
· Groups must provide 100% matching funds (dollars)
· A maximum of $1500 may be awarded per year per group for equipment
· Requirements and deadlines are the same as for laboratory analyses funding
· On the Ground Training in Methodologies
· Prior to training, groups must have an approved SAP and SOP
· Data analysis assistance
· We provide guidance on data analysis and interpretation
· Eligibility
· Groups must monitor freshwater in Montana, complete a SAP and SOP, and sign a MOU with FLBS’s MMW program
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It is necessary to plan ahead because a successful monitoring program requires many steps to be completed. Important dates throughout the calendar year for the MMW program are listed below. Ideally, groups should start planning and organizing the fall before they want to start a monitoring program. Since sampling generally occurs between April-October, funding applications are due March 1st and funds are awarded in April. Prior to applying for funding, groups need to have approved SAPs and SOPs on file. Working with MMW personnel the previous fall gives ample time for editing and approval to occur. 
Dates 
Feb 28th – Data from the previous year must be uploaded to the MT-DEQ database by Feb 28th. A short final report must be submitted to MMW by Feb 28th as well. 
Mar 1st - SAP and SOP drafts due in order for groups to have an approved SAP on file by the funding application deadline. Early submission strongly recommended.
Mar 1st – Funding Applications are due for the MMW Laboratory Analyses Funding and MMW Gear Funding. Priority will be given to groups that have a completed SAP on file at the time of submission.  
April – Groups will be notified of their funding application status.
April-Jun – On the ground trainings will be held in the field to train groups in methodologies (as needed). 
Apr-Oct – Sampling is generally completed during this time frame.
Nov-Dec– Groups planning to conduct monitoring the following year should work with MMW to write/revise SAP drafts during this time. Working to draft SAP during this time provides MMW staff time to provide feedback or any needed assistance and also allows groups to make any necessary changes. 
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There are many details to consider when beginning a new volunteer monitoring program. 
Considerations
The first questions are: Why do you want to monitor water quality? What questions do you want to answer with the data you collect? Answering these questions will help you guide the entire planning process and help you define the goals of your program.  
Defining specific goals will help you define your monitoring objectives, which in turn will ensure that the correct suite of data are collected and analyzed to meet your objectives.
Before developing specific objectives, you should become familiar with any other water quality monitoring efforts under way in your watershed. Do data already exist, where are the data gaps?
Be sure to plan ahead. It takes time to develop a plan and monitoring requires knowledge, equipment and time. Planning ahead allows you to make sure resources are available.
Who will be part of the volunteer monitoring effort? Who will collect the data, secure funding, write your SAP, maintain and calibrate equipment, deliver samples, manage and enter data into databases, analyze data, write reports, give presentations, etc? How will you plan to recruit and retain volunteers? Where will volunteers be trained?
Working safely in the field is critical. Be sure to have a plan to minimize risk, carry safety equipment and have communication and emergence response plans. 
What level of funding is required to meet your goals and objectives? Determine what resources you have and identify and budget for all anticipated costs (e.g., equipment, supplies, mileage, training, lab analytical costs, data management, equipment maintenance, etc).
More on Identifying Goals and Objectives
First identify why you want to start monitoring. Then identify your program’s goals and objectives. Your program goal can be broad while objectives are more focused, including specific details about things that can be measured.
Here are some examples of common types of goals and objectives from MSU Extension:
Common goals for monitoring efforts:
1. Assessing baseline (current) conditions and/or identifying trends
2. Collecting data to inform management decisions
3. Identifying locations for restoration projects
Examples of Objectives include:
1. To assess baseline nitrate concentrations during the nuisance algae season for the town section of Spring Creek where the highest septic density occurs.
2. To determine changes in the distribution of beaver dams and number of brown trout spawning beds in response to riparian and flow enhancement projects on Beaver Creek.
Taking the time to describe your program’s goals and objectives is critical to ensure that your monitoring program will produce the outcomes you are interested in. It will also ensure that the correct analytes are selected, that no data is missed, and that unneeded data is not collected. Ideally, partners or other stakeholder groups involved and affected by the work should be involved at the beginning when goals are defined. If your group has an idea of why they want to monitor, MMW can assist with developing detailed objectives. 
Components of a Monitoring Plan
Successful monitoring programs have plans or documents in place for the following program components, many of which are described in more detail throughout this document.
· Assign Roles and Responsibilities
· Most successful volunteer monitoring programs have a single on-the-ground coordinator who is engaged in all aspects of the program. Programs need to be led and administered at the local level. For each of the program components determine who will lead and which local volunteers could provide support. MMW is available to provide scientific and technical support when needed (see Table 1).
· Write a Sampling and Analysis Plan (SAP)
· Your SAP will describe collection efforts in detail (what, where, when, why). It will also include a detailed analytical budget (outlining the total number of samples by analyte) as well as required cost match information.
· Write Standard Operating Procedures
· Your SOP details methods used and ensures that personnel have the necessary documentation to take in the field, as well as know required preservation methods and handling time requirements. 
· Obtain funding to conduct the monitoring and analyze samples
· Outline sample plans, needs and costs in your SAP. Then determine how funds will be obtained (MMW funding, MT DEQ Volunteer Monitoring Laboratory Analysis Funding or other?)
· Obtain gear and equipment needed for monitoring
· MMW offers funds to support gear purchases, as well as gear packages 
· Recruit and train volunteers
· Calibrate equipment as needed
· Coordinate volunteers and gear during the sampling season
· Collect, manage and maintain equipment after the season
· Ship or deliver samples after collection
· Compile data and perform quality assurance checks
· Submit data to databases
· Analyze data to address objectives
· Present data to volunteers and/or the public
· Evaluate the program/objectives, refine and update the SAP/SOP for next season.

Table 1. Project Team Roles and Responsibilities
	Role
	Person(s) 
	Contact phone, email

	Develop Sampling and Analysis Plan (SAP)
	 
	 

	Oversee monitoring personnel
	 
	 

	Training monitoring personnel
	 
	 

	Primary monitoring personnel (known people who will help collect data)
	 
	 

	Review field forms
	 
	 

	Lab coordination (e.g., bottle orders, shipping notifications, lab EDDs)
	 
	 

	Ship or deliver samples to lab
	 
	 

	Complete chain of custody form/s
	 
	 

	Review data quality and enter field data into EDD prior to upload
	 
	 

	Upload data into MT-eWQX database
	 
	 

	Write final report
	 
	 



More resources on Starting a Volunteer Monitoring Program 
MSU Extension WQP: Starting a Volunteer Monitoring Program https://waterquality.montana.edu/vol-mon/starting_a_volmon_program/index.html
MT DEQ/ MSU Extension: Volunteer Monitoring Planning Catalogue
https://deq.mt.gov/Portals/112/Water/WQPB/Monitoring/Volunteer/Catalogue_VMPlanning.pdf
Examples of Successful Volunteer Monitoring Programs
The Gallatin Stream Teams, a volunteer stream monitoring program operated in partnership between the Gallatin Local Water Quality District and Gallatin Watershed Council:
https://www.gallatinwatershedcouncil.org/gallatin-stream-teams
The Madison Stream Team, a volunteer stream monitoring program in partnership between the Madison Conservation district and community members and landowners.
 https://www.arcgis.com/apps/Cascade/index.html?appid=ebbfd33d94ad4c7da0557bd97f6cd2d7
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Determining which analytes to collect water samples for is just as critical as defining program objectives. For groups that are just starting, new watersheds where data has not been collected, where the pollutants/impairments are unknown, or at longer time scales (~ every 5 years) a more comprehensive set of analytes might be included in the data set. However, this is much more expensive and not feasible for most groups for regular repeated sampling events. Actual analytes selected will depend on the objectives and questions of each group.
Comprehensive Analyte List
	Analytes
	Reason for analysis

	Alkalinity
	Indicates water’s capacity to resist changes in pH

	Calcium
	Impacts hardness of water


	Carbon
	

	  Carbon, Total
	High levels can lead to decreases in dissolved oxygen levels

	  Carbon, Total 
  Dissolved Organic
	Decaying plant or animal material; can deplete dissolved oxygen
 

	  Carbon, Total 
  Dissolved Inorganic
	Sum of total inorganic carbon species in sample

	Chloride
	Can enter water from road runoff (NaCl road salt)

	Chlorophyll/Phaeophytin
	A measure of plant and algae activity in the water


	E.coli and Total Coliforms
	Indicates septic leachate pollution

	Magnesium
	Impacts hardness of water


	Metals
	Important especially in watersheds that have mining influence (past or present)

	Nitrogen
	

	  Ammonia (NH4+)
	Bioavailable form, high levels can result in algal blooms

	  Nitrate-Nitrite

	Can be converted by organisms to bioavailable form; high levels can result in algal blooms


	  Total Nitrogen (TN)
	Most commonly analyzed, high levels can result in algal blooms

	Phosphorous
	

	  Phosphorous, Total    
  (TP)
	Most commonly analyzed, high levels can result in algal blooms

	  Soluble Reactive    
  Phosphorous (SRP)
	Bioavailable form, high levels can result in algal blooms

	Potassium
	High levels can prevent plant uptake of other nutrients


	Silica
	Levels varying from natural conditions can change the species makeup of microbial communities


	Sodium
	Can enter water from road runoff (NaCl road salt)

	Sulfate
	Higher levels can lead to unpleasant taste and acts as a mild laxative


	Total Suspended Solids (TSS)
	Sum of all solids; higher numbers indicate impurities


	Total Dissolved Solids 
	Sum of all dissolved solids; higher numbers indicate impurities


	Turbidity
	Measures clarity of water


	Other Parameters
	

	Dissolved oxygen
	(measured w/ water meter) Important for aquatic life


	pH
	(measured w/ water meter) Acidity of the water


	Specific Conductivity
	(measured w/ water meter) How well electricity flows through water; low numbers indicate impurities 
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Sampling and Analysis Plan
Here we describe the basic components of a Sample Analysis Plan (SAP). Use the MMW SAP Template found on the MMW ‘Resources’ tab to complete a SAP. The MMW SAP template is a slightly modified version of the template used by MT DEQ. We will accept DEQ approved SAPs if groups already have one instead of requiring a new document.
SAP Components:
1.0 Introduction
Groups use this section to provide an overview of the project, the project area, the need for data collection – including a summary of available data and data gaps and/or known problems, and the project team and responsibilities. An overview of the project will include the name of the organization and why monitoring is taking place. Describing the benefits to the community, as well as how the project fits into other local watershed planning efforts are important details to include.
An overview of the project area includes a description of the waterbody and monitoring sites, as well as the surrounding watershed and landscape. Describing the primary land uses and vegetation is a good place to start when describing the surrounding landscape. Listing the water quality impairments for the waterbody of interest that the MT DEQ has identified is beneficial for the description. As well as listing any other details of interest on the area such as the pollution sources. The project team and responsibility section specify who does what in the organization and project from the steps of writing the SAP to write the final report after sampling and analysis.
2.0 Monitoring Objectives and Sampling Design
List project goals, objectives, data analysis, monitoring locations, monitoring schedule, and water quality parameters (Analytes). Project goals will be copied into a table with objectives and data analysis for the project. “Starting a volunteer monitoring group” section of this program description has helpful tips for developing the goals and objectives of a project. After developing the goal and objectives to meet that goal, groups will come up with data analysis strategies that are representative to the project. 
Monitoring locations for the project are entered into the SAP and sites are named and described. A station ID is then developed using guidance from the DEQ website (link in SAP template). Latitude and longitude are specified as well as parameters that are being collected at each site. Finally, the rationale for site selection is described for each site listed in the table. A map of the monitoring sites is uploaded below the table to further visualize where monitoring will take place throughout the project. 
A monitoring schedule is utilized in the SAP to describe the dates of sampling, which parameters will be sampled at each sampling date, and the rationale for timing the sampling date. The rationale for sampling is related to the seasonal and flow conditions that dictate changes in water quality. The next step is listing water quality parameters in a table. The data type or parameter is what is being monitored, such as Nitrite plus Nitrate. The collection approach is how the parameter is being monitored. In the case of Nitrite plus Nitrate this approach is a water sample that is analyzed in an analytical lab. The justification for collection is the reasoning for why the analyte was collected and how it relates to the project.
Considerations
Programs must measure the right variables, at the right scale, and at sufficient levels. Choosing the wrong or misleading variables or indicators can lead agencies to ignore important environmental problems.
A mismatch in scale can drown any signal with large variability in the monitoring data, or alternatively make it impossible to detect important fine-grained variations
Selection of Monitoring Sites
Many factors influence the process of selecting monitoring sites
Bridges –Monitoring should usually take place in a site without a bridge or upstream of a bridge to ensure that sediment and pollution values are not being influenced by the bridge. 
Private versus public property: Are the sites selected for monitoring on public or private land? If the sites are on private land the funded group will need to receive permission to sample.
Access: Is there a road to the site that is accessible during the sampling period or does the group need to hike sampling equipment in? Will sampling occur on foot (wading) or on a boat? Is the site in an area that can be safely accessed (not too steep)? 
Water supply: Will there be a constant flow of water for the sampling period? 
Pollution: Where is the pollution source for the watershed located? Is the group getting an accurate picture of the spatial distribution of the pollution?
Timing and frequency of Monitoring
Weather can make a difference in sampling. If sampling in early spring and late summer, weather conditions can cause difficulty in accessing sites safely. 
If focusing on the broad suite of analytes, groups may monitor less frequently than groups monitoring a focused suite of analytes. 
Groups often monitor during specific flow conditions. 
Some examples include:
· Peak/High Flow: varies by location, generally occurs in early-mid Spring: time when the volume of runoff in stream is highest 
· Baseflow: varies by location, generally occurs in summer months: discharge between precipitation events, also called low flow 
· Summer growing season: The time when conditions are ample for plant growth and development: through spring-summer

3.0 Field Procedures
In this section groups describe the required field gear for monitoring, the order of operations that will occur during a field visit, list field forms that will be used for data collection, and reference their SOP document. New groups and established groups are required to fill out the field gear section if they are applying for gear funding. The order of operations section is a step-by-step description of sampling from start to finish. Field forms are documents that are used while sampling to document the data collected in each event. Example field forms can be found in Appendix 8. MMW can assist with modifying field forms to each group’s specific needs.
4.0  Laboratory Analytical Requirements 
In this section groups will describe the parameters to be collected, the preferred method used by the laboratory selected for analysis, the required reporting limit with units, holding times, the sample container, and the preservative used. The parameters to be collected are analytes such as Total Nitrogen and Total Phosphorus. The preferred methods are documents that guide protocols and supplies used in the analysis of the described parameters at the laboratory where samples are sent. Required reporting limits are the smallest concentration of an analyte that can be reported by a laboratory. Holding times are the number of days that a sample can be kept before analysis. If the holding time is exceeded the data are corrupted. The sample container is the size and material of the bottle sent to the group for sampling a specific analyte or analytes. The preservatives are the chemical additives or physical conditions to prevent the loss of analytes in samples. The Freshwater Research Lab analytical requirements can be found here. 
5.0 Quality Assurance/ Quality Control 
In this section groups describe the strategies they will use to produce credible scientifically sound data. Groups describe the training approach for monitoring, field duplicates and blanks, and instrument calibration. This section of the SAP also includes data quality indicators like spatial representation, temporal representation, comparability, and completeness. Finally, the quality assurance/quality control section of the SAP has a field health and safety sub-section. In this section groups describe the steps they will take to perform monitoring activities safely.  
6.0 Data Management, Record Keeping & Reporting
In this section, much of the information is already filled out in the SAP template. The responsibilities of the group member who will oversee data management, record keeping, data quality review and data upload are restated. Information on the Flathead Lake Biological Station database as well as the Montana DEQ MT-eWQZ database are both described in detail. Groups will document the project ID for monitoring. This section describes the project ID, name, and description that will be used in the electronic data deliverable submission to the EQuIS database. Another detail described in this section is the data management approaches to be utilized through the project. Details include how field forms will be stored (electronically or hard copy), photo management and storage, and uploading other quantitative data from field meters, probes, and flow measurements. 
7.0 Data Analysis and Reporting
In this section groups will describe the data analysis plan established in the table describing goals, objectives, and data analysis. MMW can assist groups in this section. The groups next describe the methods for data sharing and reporting. If groups plan to upload the data on the organization’s website, or present the data to the community or to media outlets that information will be documented here. 
Groups then cite references used in the sample and analysis plan. 
Project budget: This section is required when groups apply for laboratory funding (analytical costs)
· Parameter: Which parameters is the group monitoring?
· Price per Parameter:  The price of analysis by laboratory (FRL) for MMW funding
· Number of Sites: How many sites will monitoring occur at during the sampling year? 
· Number of visits per visit: How many sampling events will occur during the sample year? 
· Number of routine samples: Number of sites X number of visits per site 
· Number of field blanks: One field blank is generally taken per sampling event 
· Number of field duplicates: 10% of the total number of routine samples is taken 
· Total number of samples: The total number of samples (routine + duplicates + blanks) 
· The total cost: The total cost of sampling (total number X cost per parameter)
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Standard Operating Procedures
This document details approved sampling protocols that can be used by watershed groups to conduct water monitoring activities. Use these methods (or other methods listed in the DEQ materials if needed) when writing your own SOP. Groups need to either include all SOP details in their SAP or a standalone document. It is important that all details are included to be sure resources are complete for personnel to take and use in the field. This also assures that personnel are aware of all the proper handling procedures, as well as preservatives and handling time limitations that are present for each analyte.
The MMW SOP can be found here in Appendix 3, online at https://flbs.umt.edu/newflbs/monitoring/mmw/mmw-resources/ or can be requested by email at mmw@flbs.umt.edu. 
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Monitoring Montana Waters (MMW) offers two different types of financial support to watershed groups that have had SAPs and SOPs approved by MMW or Montana Department of Environmental Quality (DEQ). These funds are available to provide support for sample analyses costs (including shipping of samples), as well as the purchase of sampling gear. 
Laboratory Analyses Funding
Laboratory analyses funding provides groups with up to $7000 per calendar year to support the costs of shipping and analyzing water quality samples. Paid shipping labels will be provided for groups to send samples to the Flathead Lake Biological Station’s Freshwater Research Lab (FRL). For analyses that cannot be run in-house, such as metals analysis, samples will be outsourced from FRL. 
Groups applying for Laboratory Analyses Funding must commit 50% cost match to be eligible. Cost match must be provided during the calendar year of the MMW funding, and documentation must be provided to MMW. Cost match may be comprised of personnel time (volunteer or staff), travel expenses or actual dollars spent. Personnel time can include time spent collecting samples plus time spent traveling to and from sites. Volunteer time uses the national standard rate of $31.80/hour per person (staff should use their actual rate). Travel expenses may be documented at a rate of $0.67 per mile traveled. The number of miles, as well as a description of the locations traveled to, must be documented. If dollars are to be used, the amount and purpose of match in dollars must be listed.
The Freshwater Research Lab (FRL) at FLBS is an ecosystem science facility providing both grant/contract and fee-based analytical services. The FRL offers analyses on water, soil, air, biological, and radiochemical samples. The FRL strictly adhere to approved methodology and quality control procedures and participate in federal and international auditing programs to ensure high quality data. The FRL offers contract-fee based services, as well as support services for research- and education-based activities. As a research support facility, FRL primarily works closely with scientists and graduate students to develop novel experimental and analytical methods in support of progressive and competitive research initiatives. MMW will facilitate delivery of sampling bottles, etc to groups that can be shipped back to or dropped off at FRL. MMW will pay FRL directly for sample analyses covered by the awarded funding.
The Freshwater Research Lab (FRL) analyzes the following analytes:
Alkalinity
Ammonia
Ash-Free Dry Mass
Calcium
Carbon (Total/Dissolved Organic, Dissolved Inorganic, Particulate)
Chloride
Chlorophyll/Phaeophytin
E. Coli and Total Coliforms
Greenhouse Gases
Magnesium
Nitrate
Nitrate/Nitrite
Nitrogen (Particulate, Total)
pH
Phosphate
Phosphorus (Total)
Potassium
Radiochemical Analysis
Silica
Sodium
Specific Conductivity
Sulfate
Total Suspended Solids
Turbidity
Other analyses available upon request

Prices are listed in the Freshwater Research Laboratory Price Schedule (Appendix 5).
Gear Funding
[bookmark: _Hlk62561941]Gear funding supports purchase of sampling gear (e.g. recommended meters, specialized gear, etc.). The purpose of these funds is to assist new groups in obtaining sampling gear needed to start a program or to help groups replace failed gear (e.g. water quality meters, tape measures, etc). Groups can apply for gear funding once every 3 years. To receive gear funding, watershed groups must provide documentation of 100% matching funds in dollars. A maximum of $1500 may be awarded per application per group for gear (once every 3 years).
Eligibility & Requirements
Funding applications and draft SAP/SOPs are due by March 1st. In order to receive LAF funds groups must sign a MOU, agree to share data with FLBS (it will be uploaded to the FLBS FlatDat database), upload all of their data to the MT DEQ EquIS Water Quality Exchange (MT-eWQX) database, and send their final EDD to MMW. Funding applications must be emailed to mmw@flbs.umt.edu by the deadline. Groups will be notified of the application outcome by April 1st. Cost match requirements are described in each section (Laboratory analyses funding and gear funding).
To Apply
To apply, groups must completely fill out the MMW Funding Application and include their draft SAP and SOP. Applications can be found at  https://flbs.umt.edu/newflbs/monitoring/mmw/mmw-resources/  or can be requested by email from mmw@flbs.umt.edu. The application includes contact information, project information, a detailed laboratory analyses funding budget, and cost match information if applying for laboratory analyses funding and/or gear funding. 
Other Sources of Funding
MT DEQ offers financial support through their Volunteer Monitoring Lab Analysis Program. Each year applicants are able to apply for up to $5,500 for financial assistance with laboratory sample analysis and shipping costs associated with water quality monitoring. Applicants are required to submit an application, a Sampling and Analysis Plan (SAP), and an analytical budget which matches their funding request. This program is for laboratory analysis and sample shipping costs only and does not include funding for Sampling and Analysis Plan (SAP) development, travel, monitoring time, purchasing and maintaining field equipment, or other operational costs. All data that is collected using these funds must be uploaded by the awardee to DEQ’s water quality database (MT-eWQX).
[bookmark: _Toc2125199249]Recommended gear
We can assist groups with obtaining other gear and supplies. Below is a list of gear that is commonly used for water quality monitoring. We also provide links to where equipment can be ordered. 
MMW Sampling Gear 
	Recommended Gear
	Analyte/Purpose
	Source

	YSI Probe
	Dissolved oxygen, pH, conductivity, turbidity, more
	YSI ProQuatro, YSI ProDSS, or YSI Pro Swap (contact us for other options)

	Measuring tape (100ft/30m)
	Site measurements
	Forestry Suppliers

	Wash bottle (16 oz)
	Cleaning sampling gear
	Cole-Parmer

	Tweezers/forceps
	Filter handling
	Forestry Suppliers

	Colored tape (solid color)
	Labeling
	Cole-Parmer

	Graduated cylinders (50 mL, 100 mL, and 250 mL)
	Measuring sample volumes
	Cole-Parmer

	GPS
	Data collection point recording
	Forestry Suppliers

	Syringe (60 mL)
	Filtering raw samples
	Cole-Parmer

	Filters (0.45 µm)
	Filtering raw samples
	Cole-Parmer

	Rite-in-Rain Waterproof Notebook
	Field notes
	Forestry Suppliers

	Waterproof Digital Camera
	Field photos
	Amazon



	Optional/Parameter-Specific Gear
	Analyte/Purpose
	Source

	E. coli presence/absence test
	E. coli
	Hach

	Hach Turbidimeter
	Turbidity (streams)
	Hach

	Oakton EC Pocket Meter
	Electrical Conductivity/TDS
	Cole-Parmer

	Oakton pH Pocket Meter
	pH
	Cole-Parmer

	Secchi discs
	Turbidity (lakes)
	Forestry Suppliers

	Petri dishes 
	Chlorophyll-α
	Cole-Parmer

	Vacuum handpump 
	Chlorophyll-α
	Fisher Scientific

	Handpump tubing
	Chlorophyll-α
	Fisher Scientific

	Nalgene filtering unit
	Chlorophyll-α
	Cole-Parmer

	Glass fiber filters (0.70 µm)
	Chlorophyll-α
	Cole-Parmer

	Aluminum tray
	Work surface in the field
	Forestry Suppliers

	Swing sampler
	Extended reach collection
	Forestry Suppliers

	Flow meter
	Stream flow/velocity
	Forestry Suppliers




[bookmark: _Toc1048142623]Shipping & handling
Laboratory analyses funding provides groups with up to $7000 per calendar year to support the costs of shipping and analyzing water quality samples. Paid shipping labels will be provided for groups to send samples to the Flathead Lake Biological Station’s Freshwater Research Lab (FRL). MMW will facilitate delivery of sampling bottles, etc, to groups that can be shipped back to or dropped off at FRL. MMW will pay FRL directly for sample analyses covered by the awarded funding.
Groups are responsible for packing their own coolers to return samples to the FRL. After sampling ensure that bottle lids are sealed and place the sample bottles upright in the cooler. Include ice or icepacks necessary for sample preservation in shipping, ensuring that the weight does not exceed 50 pounds. Make sure necessary documents are included: Chain of Custody (see Appendix 3) for FRL lab in Ziploc bag and taped to the lid of the cooler. Return used syringes with samples to be washed and reused. Tape the cooler shut, starting at top, going around shorter way and back to the start. Place the cooler in the provided box, put on FedEx return label on the box and tape it down. Sample and ship towards the beginning of the week (Sunday-Tuesday) and make sure the samples arrive in a timely manner and don’t get lost on the weekend. See Appendix 4 for Shipping Tips. 

[bookmark: _Toc1729375390]Training workshops & materials
Grab Sample Demo: How to Collect a Grab Sample - YouTube
Importance of Monitoring: Madison Stream Team on Vimeo
Walkthrough of Analytes: Water Quality - Environmental Measurement Systems (fondriest.com)

Nutrients/Algae: 2016 Algae in the Clark Fork - YouTube

Montana Watercourse: Montana Watercourse - YouTube
· Videos on WQ, Water Culture and History in MT, Intro to Watersheds, Water Rights and Historical Beneficial Use, and Groundwater Flow Model: Set Up and Use
Filtering demo- Filtering for Dissolved Parameters - SRC Environmental Analytical Laboratories Water Sampling - Bing video
AIS Materials for grades 6-8: AIS Materials - FLBS (umt.edu)
Instructions for Accessing Public Stream Data: Accessing Public Stream Data
[bookmark: _Toc2046696839]Data management
Below are tips for operating the MT-DEQ eQWX system. Detailed instructions for entering the data can be found on the MT DEQ’s website (MT-eWQX_GuidanceManual_v4.0_20220215_Final.pdf). 
Before Collecting Samples 
Prior to data collection MMW recommends that groups have a basic understanding of the data formatting required for data entry and upload to the MT-DEQ eQWX system. Many different columns must be filled out and the appropriate codes and information must be included in the excel datasheets. We recommend understanding/planning the following inputs to make data entry go more smoothly and so that the appropriate information is included on field forms: 
1. Project Tab 
a. Project ID – a code that identifies your project; Example: BHRF-WQ-2021 
b. Project Name – Descriptive name; Example: Big Hole River Monitoring 
c. Project Description – Example: Water quality monitoring 
2. Station ID – these codes should be used on all field and chain of custody forms during sampling 
a. Station ID – Code that represents your site; Example: BHTW 
b. Station Name – Name of the sampling location; Example: Big Hole near Twin Bridges 
c. Station Type – This will be River/Stream or Lake 
d. Latitude/Longitude – the exact position of the site should be taken on the water body with a GPS when possible 
3. Activity ID – groups should understand how they will format their activity IDs so that appropriate details are included on field forms. Each unique sample type/event will have its own Activity ID. Water quality samples (for analytes measured in the lab), duplicate water quality samples, blank water quality samples, and field observations all qualify as different categories and receive their own Activity ID 
a. Example: BHJ_06232020_1708_S 
b. Example: BHJ_06232020_1715_QC-FD 
c. Example: BHJ_06232020_1720_QC-FB
d. Example: BHJ_06231010_1730_F-MSR/OBS 
This first part of the Activity Code is made of the Station ID. This is followed by the date of the sample collected and then a code referring to the sample type. The “S” in example A refers to a routine water quality sample. The “QC-FD” in example B refers to a field duplicate which is a type of quality control sample. The “QC-FB” in example C refers to a field blank which is a type of quality control sample. The “F-MSR/OBS” in example D refers to a field measurement or observation. The activity codes do not have to go on field forms but it is important to know how they are created from the field data. 

Before you Start Entering the Data 
1. Download all EDDs sent from the lab and put them in the same folder 
2. Make sure all field forms are ready in another folder 
3. Additionally, make sure you the most recent versions of the files below from the MT DEQ website: 
a. The official EDD excel sheet to start working in (MT-eWQX_EDD file) 
i. This is found by going to the DEQ Home Page  Water: Programs:Lakes,Streams &Wetlands  Scroll down to Submit Data and click Instructions & Additional Information  MT-eWQX EDD (blue button) 
b. The reference values excel sheet (MT-eWQX_ReferenceValues file) 
i. This is found just below the blue MT-eWQX EDD button under Appendices: Reference Values 
Data Entry Step 1 
1. Enter information into the “Project” and “Stations” tab of the MT-eWQX excel document. Columns in red need to be populated. 
2. For the entire MT-eWQX excel document, acceptable values for all columns can be found in the “reference values excel sheet” from MT-DEQ 
Data Entry Step 2 Prepare Results from lab EDD sheets 
1. If you have more than one EDD for each sampling event/site visit (hereafter “event”), first compile lab results so that data from each event are in the same file 
a. This should only occur if samples from the same date are sent to different labs or if samples from the same date are paid for by different funding sources at the same lab. If this occurs multiple EDD’s for each event may be sent. 
b. To combine the files from each event: 
i. Use one of the event files and save it by a new name (you want to keep the original copies in tact in case you make a mistake). 
ii. Then, for each additional EDD for the same event: 
1. Highlight and copy all rows of data into the first EDD with a new name. 
2. For each event - select the entire spreadsheet. The easiest way to do this is by selecting the triangle on the top left, to the left of Column A and above row 1. Next verify you are on the home tab in the spreadsheet (top left in green header) before clicking the sort and filter button (top right of home tab).  
· Click “Custom Sort…”[image: ] 
 
· Sort by on Cell Values for #Activity_ID (A, below) then by Result_Comment (B, C) and order A to Z:  
· If multiple dates in the same EDD document, then sort first by Result_Comment (where the date is) and then by column A for Activity ID. 
i. You may need to sort each sampling event again by Activity ID if samples were collected on more than one date (i.e if it takes more than one day to sample all sites).  
ii. The goal is to get the sites in the same order for all sampling events. 
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3. In column A (the Activity ID column) the monthly lab EDDs will simply show the StationID or the StationID-b- (blank) or StationID-d- (duplicate). The blank and duplicate notation informs you when you need to format your Activity ID using the “QC-FB” or “QC-FD” instead using the “S” that is used for water sample (see below). All entries in column A of the monthly lab EDDs will need to be modified (as shown below) and reformatted into acceptable Activity IDs. 
4. Once your results are sorted by site and sampling event, you can modify each Activity ID row from the lab’s ID to the correct Activity ID to be used in the EDD document. Generate the appropriate Activity ID for each row of data in the EDD (using guidance below). 
· Recommended format for Activity ID: StationID_Date_Time_Sample Type 
· Example: BHJ_06232020_1708_S 
· Example: BHJ_06232020_1715_QC-FD 
· Example: BHJ_06231010_1730_F-MSR/OBS 
· In these examples BHJ is the StationID, the date is provided as an 8 digit number, time is in military time, and lastly sample type is included 
· Sample type: S = standard water quality sample for lab analytes, QC-FB = field blank, QC-FD = field duplicate, F-MSR/OBS = field measurements/observations often for handheld meters 
· The same activity code is used for all analytes collected for the lab. So, if a group collects TP/TN, SRP, etc, all lines for those analytes from water collected at the same site at the same time get the same Activity ID. 
a. Column AJ in the monthly lab EDD contains a comment that lists the sample collection date and time, scroll to this column (or make empty columns narrow so you can see everything on one screen) to find the sample time to include in your activity ID. 
b. Format all Activity IDs correctly in the new EDD version for each event prior to putting any of the data into the MT-eWQX excel document. Ideally, you will enter data monthly. 
5. Be sure to save the monthly lab EDD as a new name, for example, edd _corrected to the name. It is best practice to never alter the original files so that you can go back to them if any mistakes are made. 

Data Entry Step 3 - Entering Lab Data into the MT-eWQX excel document 
1. Once you have prepared all your lab EDD sheets, return to the MT-eWQX excel document. We recommend saving a new version each time you work on the document by adding the current date to the end of the file name (Name_date). This way if an error is made you can return to an earlier version. 
2. The Project and Station tabs should already be filled out, if not do so now. 
3. For each event fill out the Activity Tab: 
a. Open the updated lab EDD that contains the correct Activity IDs 
b. Go to the Activity tab in MT-eWQX excel document  
i. For each unique Activity code in your EDD, enter data into one line on the Activity tab 
ii. Sections that need to be populated appear in red
1. Project ID 
2. Station ID 
3. Activity ID 
4. Activity Type (S-ROUTINE, QC-FB, QC-FD) 
5. Medium (Water) 
6. Medium_Subdivision (SW for surface water) 
7. Activity Start Date (Month/Day/Year, Example: 7/14/2021) 
8. Activity Start Time (military) 
9. Time Zone (MST) 
10. Organization 
11. Personnel (individual collector)  
4. Fill out Results 
a. Click and hold mouse on the “2” at the front of row 2 and drag the mouse down to highlight every row of data in the monthly EDD (version with correct activity IDs). 
b. Right click in the highlighted area 
c. Select copy 
d. Go back to the MT-eWQX excel document, click on cell A of first available row in Result tab, right click and hit paste. All data from the EDD should populate the correct columns in the Result tab. 
5. Repeat this for each sampling event or lab EDD as needed. 

Data Entry Step 4 - Entering Field Observations into the DEQ Database 
Once lab data are entered then go back and add field data entries 
6. Click on the Activity tab. 
a. All lab data are already entered and organized by Station ID and Sampling Date 
b. Add field data into the spread sheet in order 
i. Click on row number below the Station/Date of the Sampling Event, Right click and click “Insert”. This inserts a new row 
ii. In the new row copy the relevant info from above: 
1. Project ID 
2. Station ID 
iii. Then enter the new activity ID, ending in F-MSR/OBS for the field data 
iv. Fill out the rest of the columns 
7. Click on the Results tab. 
a. We recommend adding field observations for each sampling event directly under the lab data for each site. 
b. Insert the number of needed rows (i.e. the number of different field observations) 
c. Common field measures are: 
i. Temperature, water (TEMP-W) 
ii. pH (PH) 
iii. Dissolved oxygen % (DO-SAT) 
iv. Dissolved oxygen mg/L (DO) 
v. Turbidity (TURB) 
vi. Specific conductance (SC) 
d. If you don’t know the codes/description or unit abbreviations you can find them in the DEQ reference values document (or ask for help finding the information) 
e. If you enter the same field results for each sampling event and site you can copy the lines from previous entries and insert them as needed. Be sure to immediately delete the copied Activity ID and the results of course and then rename and add the correct results for the site and sampling event. 
f. For field data column U, Analytical Method should be “NA”. Analysis Start Date (column V) and Time (column W) are the sampling date and time. 
8. Repeat these steps for each site in each sampling event. 

Uploading data to DEQ Database 
1. Visit: http://deq.mt.gov/Water/SurfaceWater/SubmitData 
2. If you have followed the information in this document then your official EDD should be prepared correctly, DEQ’s Step 1 is complete. You can always check your document with MMW staff before uploading to the DEQ database.  
3. The next step is to “Validate Your EDD”. 
a. To do this, Download the EDP (EQuIS Data Processor) and other required files using the EDP Guidance Manual 
b. Then open the EDP Application and Register – Step 2.4 Page of the EDP Instructions 
i. Please note you will have to register the EDP and wait for “license keys” which can take multiple days 
c. Once you have received your keys start back at Step 2.4 and proceed. 

[bookmark: _Toc1803116917]Data analysis
A detailed guide for Data Analysis was produced by the MSU Extension Water Quality program. 
DataAnalysisGuide190529_0940_was_gw.pdf (montana.edu)
A guide for Water Analysis using R Statistical Software was produced by the MSU Extension Water Quality program. 
Water Analysis Using R Statistical Software - MSU Extension Water Quality | Montana State University

Video tutorials were produced by the MSU Extension Water Quality program for WQX Data Upload
WQX Guidance - MSU Extension Water Quality | Montana State University

[bookmark: _Toc1341318201]References
Montana Water Course 2014. Guide to Montana Water Management: Who Does What with Water Resources. Pg 1-36. Found electronically: Publications — Montana Water Center

[bookmark: _Toc696220359]Links to other programs
Montana State Extension Water Quality Program
https://waterquality.montana.edu/vol-mon/index.html
Montana Department of Environmental Quality – Monitoring Water Quality
https://deq.mt.gov/water/Programs/sw
Montana Water Coordination Council 
Montana Watershed Coordination Council – Uniting Montana’s Watersheds (mtwatersheds.org)




[bookmark: _Toc31420484]Appendix 1. Freshwater Research 2024 Lab Price Schedule
		Parameter
	Units
	Method Reference
	Reporting Limit
	Target Holding Time (days)
	Filtration
	Preservation
	Price ($)
	Combo Price ($)

	NUTRIENTS

	Total Phosphorus as P
	µg/L
	USGS 03-4174,     EPA 365.1
	1.5
	28
	n.a.
	Freeze or 0.2% H2SO4 (v/v)
	28
	44

	Total Nitrogen as N
	µg/L
	USGS 03-4174,     EPA 353.2
	25.0
	
	
	
	30
	

	Soluble Reactive Phosphorus
	µg/L
	EPA 365.1
	0.8
	
	0.45µm
	
	20
	32

	Nitrate-Nitrite as N
	µg/L
	EPA 353.2
	1.5
	
	
	
	22
	

	Ammonia as N
	µg/L
	DPA 350.1
	1.5
	
	
	
	20
	 

	Reactive Silica as SiO2
	mg/L
	EPA 370.1
	0.10
	
	
	
	19
	 

	Total Organic Carbon
	mg/L
	EPA 415.1
	0.10
	
	n.a.
	0.2% H3PO4 (v/v)
	17
	 

	Dissolved Organic Carbon
	mg/L
	EPA 415.1
	0.10
	
	0.45µm
	
	17
	 

	COMMON IONS, OTHER

	Chloride
	mg/L
	EPA 300.1
	0.025
	28
	0.45µm
	Freeze or 4oC if analyzed for cations
	22
	37

	Sulfate
	mg/L
	EPA 300.1
	0.040
	
	
	
	
	

	Sodium
	mg/L
	ASTM D6919-03
	0.025
	
	
	0.2% HNO3 or 4oC if analyzed for anions
	22
	

	Potassium
	mg/L
	ASTM D6919-03
	0.025
	
	
	
	
	

	Magnesium
	mg/L
	ASTM D6919-03
	0.025
	
	
	
	
	

	Calcium
	mg/L
	ASTM D6919-03
	0.050
	
	
	
	
	

	Alkalinity
	mg CaCO3/L
	SM 2320-B
	5
	14
	n.a.
	 4oC
	24
	 

	Total Suspended Solids
	mg/L
	SM 2540-D
	0.2
	7
	
	
	24
	 

	Total Dissolved Solids
	mg/L
	SM 2540-C
	20
	7
	
	
	24
	 

	Turbidity
	NTU
	SM 2130-B
	0.100
	48 hours
	
	
	15
	 

	pH
	Units
	EPA 150.1
	n.a.
	48 hours
	
	
	14
	 

	Parameter
	Units
	Method Reference
	Reporting Limit
	Target Holding Time (days)
	Filtration
	Preservation
	Price ($)
	Combo Price ($)

	BIOMASS

	Chlorophyll-a
	µg/L
	EPA 445.0
	0.10
	28
	0.45µm
	4oC if raw water or Freeze if on filter
	23
	 

	Ash Free Dry Mass
	mg/L
	SM 2540-E
	0.5
	
	GF/F
	
	22
	 

	PATHOGENS

	E. Coli
	cfu/100mL
	HACH 10029
	1
	24 hours
	n.a.
	4oC
	48
	 



	Filtration:
	Prices listed do not include filtration costs. Samples that need to be filtered in the laboratory upon arrival will be charged an additional $10 per sample (not per parameter). Customers can be trained to field filter as an alternative.

	
	

	
	



	Bottles/Coolers:
	FRL will ship coolers and bottles at no cost to customers. Return shipping costs are billed at $15 per cooler. There is no charge to hand deliver samples.

	
	



















[bookmark: _Toc297493773]Appendix 2. Example field forms
Water Quality Monitoring Site Visit Form 
Visit #: _______
Date:                                                Time:                                       Personnel (Tester): ___________
 Personnel (Recorder): __________
Waterbody: _________________                       Location: ___________________________ 
Station ID: _______________         County: ____________           Elevation: _____ ft
Latitude _ _ - _ _ _ _ _ _                  Longitude: _ _ _ -  _ _ _ _ _ _                
Datum: 
	Samples Collected
	Time
	Sample ID
	Sample Collection/Preservation

	Water: Surface Water
	
	
	GRAB/ICE

	Water: Surface Water
	
	
	GRAB/ICE

	Water: Surface Water
	
	
	GRAB/ICE

	Water: Surface Water
	
	
	GRAB/ICE

	Water: Surface Water
	
	
	GRAB/ICE

	Water: Surface Water
	
	
	GRAB/ICE

	Water: Surface Water
	
	
	GRAB/ICE



	Field Measurements
	Time:                                                         am/pm

	Water Temp:                                              °C 
	Notes: 

	Conductivity:                                             μS/cm
	Notes:


	DO:                                     %         
	Notes:




Chemistry Lab Information 
	Lab Samples Submitted to:
	FLBS Freshwater Research Lab

	Contact Name: 
	Contact Phone: 
	Contact email: 

	Relinquished by & Date/Time: 
	Shipped by: 
	Received by & Date/Time:



[bookmark: _Toc1209667829]Appendix 3. Example Chain of Custody Form
[image: ]










[bookmark: _Toc855690221]Appendix 4. MMW Shipping Tips
[image: ]
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