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Quality Assurance and Quality Control Plan 
 
A quality assurance and quality control (QA/QC) plan tells the data provider and user the 
quality level of the generated data or how “good” the data is.  The data user can then decide 
to use the data for a specific purpose or not.  It is the critical component to a monitoring 
program that makes the data generated valuable, functional and useable. The entire River 
Watch Quality Assurance Plan (RW QUAP) and the River Watch Standard Operating 
Procedures (RW SOP) is available upon request. These documents go into great detail on 
our QA/QC methods and reporting and are often necessary when applying for grants to do 
water quality work. 
 
There are many elements of the River Watch QA/QC plan, most of which focus on two 
themes. Precision ensures analyses can be repeated with similar results, within an 
acceptable margin of error. Accuracy refers to how close a measurement is to the true 
value. When a method is first developed or an existing method is applied in a new way, the 
quality assurance program validates the method. If the new method provides acceptable 
levels of precision and accuracy, it may be applied routinely. 
 
A quality control program is implemented to maintain the reliability of the measurement 
process and reduce errors. Reproducibility is concerned with the ability of a data result to be 
consistently reproduced or be reliable time after time. Comparability focuses on the ability of 
a result to be compared with other data or criteria. The River Watch Program approaches 
quality assurance and control holistically, incorporating components in our training, 
equipment, documentation, activities and evaluation. Because a primary targeted data user, 
the Colorado Water Quality Control Commission, requires high quality data, River Watch has 
many subtle and overt QA/QC measures to ensure that quality is maintained through time 
and space.   
 
River Watch full operating procedures will be posted on the web (once updated). The 
following items are included in River Watch’s QA/QC plan: 
 

Quality Assurance  
 

Training 
 

Volunteers are required to attend a training workshop where they are trained to operate the 
water quality sampling equipment. Training includes sample preparation, collection, analysis, 
shipping, recording, and QA/QC procedures. Participants need to complete the cycle of 
sample preparation-to-analysis, including all QA/QC procedures, at least twice during the 
workshop. After the training, volunteer leaders take practice runs prior to the “real” sampling 
event.  

 

Site Determination 
 

During the training workshop and annually thereafter each volunteer group signs a River 
Watch sample contract that includes where, what kind of, and when sampling will occur for 
the coming year. Refer to the requirements of a volunteer group for specifics on contract 
obligations. A data gap and needs assessment is conducted by CPW annually to prioritize 
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sample sites.  When possible sample locations will duplicate historic monitoring stations and 
be close to USGS gauging stations.   

 

Sampling Procedures 
 

Sampling procedures, labeling, containers, and preservation follow Standard Methods (2001) 
and/or EPA guidelines (from Table II of 40 CFR 136). All sampling and analytical procedures 
are in the River Watch Operation Manual or Quality Assurance Project Plan.  This includes 
such items as using provided sample containers, keeping nutrient samples chilled until 
analysis, compliance with sample holding times for respective parameters, using certified 
reagents and standards, and using appropriate detection limits (EPA, CDPHE and/or CPW). 
The detection limit is the level for which a particular set of equipment and protocols can 
detect a result that is statistically no different than zero. The reporting limit, the result you 
see, is the level above the detection limit that a particular set of equipment and protocols can 
reliably and consistently reproduce. These are accuracy and precision decisions. For each 
indicator, the reporting limit is determined by the CPW but follows Standard Methods (2001) 
and/or EPA requirements. All equipment is routinely serviced, calibrated or updated. River 
Watch supplies all equipment and chemicals to volunteer groups. 
 

A volunteer group team leader is designated as the sample custodian, and is responsible for 
the samples and record keeping. The Chain of Custody procedure must be followed 
whenever custody of samples is exchanged. Metal samples are shipped quarterly to River 
Watch at the CPW. The Chain of Custody record accompanies all samples and will be 
checked and signed by a sample custodian prior to shipment and then signed by RW staff 
once samples are received. 
 
Sample Reporting Limits 
 Metals 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Element Reporting Limit  Method 

Aluminum 15 ug/l EPA 200.7 (ICP) 

Arsenic 15 ug/l EPA 200.7 (ICP) 

Calcium 100 ug/l EPA 200.7 (ICP) 

Cadmium 0.15 ug/l EPA 200.7 (ICP) 

Copper 1 ug/l EPA 200.7 (ICP) 

Iron 10 ug/l EPA 200.7 (ICP) 

Magnesium 100 ug/l EPA 200.7 (ICP) 

Manganese 5 ug/l EPA 200.7 (ICP) 

Lead 3 ug/l EPA 200.7 (ICP) 

Selenium 5 ug/l EPA 200.7 (ICP) 

Zinc 3 ug/l EPA 200.7 (ICP) 

Potassium 100 ug/l EPA 200.7 (ICP) 

Sodium 200 ug/l EPA 200.7 (ICP) 
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Nutrients 
 

 
 
 
 
 
 
 
 
 
 
 

 
Field Parameters 
 

 
 
 
 
 
 
 
 

 
Data Management 

 

River Watch standardized data entry forms are used to record data to provide consistency.  
Data entered through the internet is checked against hard copies for entry validation. 
Numerous validation steps occur to validate the data against field and laboratory quality 
assurance and control samples and checks. The validated RW database resides at and is 
managed by the CPW.  All data is validated by CPW staff prior to public release. Data 
validation protocols are documented in the River Watch Standard Operating Procedure 
Manual. Data is available by direct request, through the River Watch web site or through 
EPA’s STORET.   
 

 
Quality Control  
 
Field 

 

Each volunteer group collects field duplicates and blank samples for metals analysis 
(filtered and non-filtered). Duplicate and blank metal samples are collected every fifth 
sampling event and sent along with the regular samples to River Watch for analysis. Ten 
percent of nutrient samples include a field duplicate.  Ten percent of macroinvertebrate 
samples include all sample material (versus just processed). Unknown standards for pH, 
alkalinity and hardness are prepared for participants to analyze in order to check their 

Element Reporting Limit  Method 

Sulfate 0.5 mg/l EPA 375.4 

Chloride 1 mg/l EPA 325.1 

Total Suspended 
Solids 

4 mg/l NA 

Ammonia 0.01 mg/l EPA 350.1 

Nitrate + Nitrite 0.02 mg/l EPA 353.2 

Total Phosphorus 0.005 mg/l EPA 365.1 & 365.3 

Element Reporting Limit  Method 

pH 0.01 S.U. NA 

Dissolved Oxygen 0.5 mg/l SM 421 B 

Alkalinity 2 mg/l EPA 310.1 

Hardness 2 mg/l SM 314.B 
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procedural accuracy as well as chemical accuracy; twice a year. Volunteers are taught how 
to keep the equipment clean as well as the techniques needed to minimize contamination. 
Participants are given deionized water from the same source for all blanks, unknowns and 
cleaning.  A duplicate test between each groups and River Watch equipment is performed 
for alkalinity, hardness and dissolved oxygen tests. An annual QA/QC report is completed 
with summaries of field, lab and data QA/QC. 
 

Laboratory 
 

The River Watch laboratory is located at the CPW Fort Collins office. The laboratory uses 
pure standards, solvents and reagents. When applicable, reference standards solutions will 
be traceable to National Bureau of Standards. Each new lot of reagent grade chemicals will 
be tested for quality of performance. Nanopure water is used in analytical procedures and the 
cleaning of glassware. The water is prepared by a deionized water system incorporating 
reverse osmosis and nanopure filtration. An inductively coupled plasma atomic emission 
spectrophotometer (ICP) conducts metals analyses, a Lachet flow injection analyzer (FIA) 
conducts the nutrient analyses and TSS and TDS analyses are performed by laboratory staff. 

 

A method blank containing deionized water and reagents is carried through the entire 
analytical procedure.  

 

Calibration standards are prepared in the laboratory by adding a known amount of a pure 
compound in an appropriate matrix. The results obtained from these standards are used to 
generate a standard curve and thereby quantify the compound in an environmental sample. 
 

A check standard is prepared in the same manner as the calibration standards. The check 
standard is used to verify that the existing calibration standard and/or calibration curve is 
valid during the analysis. The check standards can provide information on the accuracy of 
the total analytical method and of instrument performance. 

 

Every 10 samples analyses are bracketed by a blank and a control sample. A control 
sample of a known value is used to validate the calibration curve, the calibration standards, 
and the analytical procedure. The control sample is used for validation before and after 
analysis and the value obtained must fall within -/+ 10 percent of the true value for validation.  

 

A matrix spike is prepared by adding a known amount of a pure compound to the 
environmental sample. The compound is the same as that assayed for in the environmental 
sample. For example, if an environmental sample is being analyzed for iron, then pure iron is 
added to an environmental sample to make the matrix spike for iron. A random 5% of 
samples for each metal analyzed are spiked and reanalyzed. Matrix spikes simulate the 
background and interference found in actual samples. The calculated percent recovery of the 
matrix spike is considered to be a measure of accuracy of the total analytical method, sample 
preparation to analysis. The tolerance limits for acceptable percent recovery are usually 
those established by the EPA (usually 80-120% recovery). 

 

Duplicate analysis will be performed on at least 5 percent of the samples. The difference 
between the values of the laboratory duplicate samples is referred to as the relative percent 
difference (RPD) and is a measure of the precision of the analytical method. The tolerance 
limit for percent difference between laboratory duplicates is usually that established by the 
EPA. 
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Volunteer Quality Assurance and Quality Control Responsibilities 
 

Quality control and quality assurance (QA/QC) ensures the data each participant collects is 
valid and usable. The following procedures represent a critical component of the River Watch 
quality assurance and control plan provided by you, the volunteer:  
 
Quality control and quality assurance items each volunteer group is directly 
responsible for include the following: 
 

 Using the specified procedures and equipment for collection and analysis of samples.  

 Recording data accurately including checking all calculations, results and data entries.  

 Analyze field parameters and ship other samples within prescribed holding times. 

 Collect samples at frequency and location in River Watch annual contract. 

 Ensuring proper use, care and maintenance of chemicals and equipment. 

 Taking a blank and duplicate metal sample every fifth sample per station (filtered and 
non-filtered). 

 Completing the unknown tests for pH, alkalinity and hardness in a timely fashion. 

 Collecting a nutrient duplicate or macroinvertebrate quality assurance sample when 
requested.  

 Keeping an organized file of your River Watch records including a hard copy of your 
data. 

 Participating in QA/QC site visits that test your chemicals, equipment, training and 
methods as well as provide opportunity to answer questions and update methods and 
equipment. 

 

Site Visits 
 

The primary purpose of the site visit is to test the equipment, chemicals, and training of 
volunteers, as well as their skills at performing the tests. This helps River Watch validate data 
and is a significant part of your quality assurance and control responsibilities. The secondary 
purpose is to update as necessary sample collection and analyses methods in person.  
Additionally, a site visit enables us to answer any questions our volunteers may have, 
replenish supplies, and pick-up samples. This visit in essence certifies your data for the 
agreement year (along with all the other quality assurance and control measures). 
 

Our desire is to spend as much times as needed with each volunteer group and to schedule 
visit times that are convenient for you. We thank you in advance for your patience and extra 
work you do to prepare for the visit. We appreciate the time you set aside for us and will 
strive to be efficient and effective at the visits. We are usually on a tight schedule so your 
preparedness and communication with us about the visit is appreciated.   
 

All test results are discussed with the volunteer. Results are shared with other groups for 
educational and comparison purposes. We will try to answer any questions to help our 
volunteers during these visits. 
 

River Watch produces a Site Visit Calendar for all groups that have signed an agreement 
and/or are attending a training that year. It will be sent to you and posted on the website early 
in the contract year. Our Site Visit Season is from October through the end of February, 
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working around holidays. River Watch will remind you of your site visit about one month prior.  
If there is a problem with scheduling, please let us know as soon as possible. The earlier we 
know the more flexibility we will have. If we miss visiting you we will conduct a site visit call.   
 

During a site visit: 
 

 Volunteers complete an “unknown” sample RW for alkalinity, hardness and pH.  River 
Watch will provide the unknown samples, instructions and data sheets for the visit. 

 

 Volunteers prepare (fix) and titrate a dissolved oxygen test. A split of the sample might 
be analyzed using a dissolved oxygen probe and meter. A test to measure precision of 
a volunteer’s ability to replicate 2 DO tests within an acceptable margin of error may 
also be applied. 

 

 Volunteers simulate or describe sample collection procedures, including metal blanks 
and duplicates. 

 

 The River Watch staff member will titrate a water sample with our staff green box AND 
your green box while the volunteer performs their tests. This is a “duplicate” that tests 
different batches of chemicals and your equipment.  RW staff may also use outside 
lab standards to test your chemicals. 

 

 We review results and complete a report card.  We answer questions and introduce 
changes in methods or new methods. We can pick up samples; have them ready to go 
with chain of custody and data sheets. We can refill your equipment; if possible let us 
know what you need in advance so we can make sure we have it when we arrive. 

 

 A great time to have your next year contract ready!  It is due by May 1st! 
 
 
After a site visit: 

o Certificates for all site visit participants are sent, certifying them as samplers and your 
data for a year 

o Equipment requests are filled 
o Data or method issues address, notification of changes or remaining issues 

  
Questions please call or email the River Watch at Riverwatch.wildlife@state.co.us or 
303.291.7322. 
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