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 4.  Project/Task Organization
List key project personnel and their corresponding responsibilities.

	Name
	Project Title/Responsibility

	Nels Worden
	Advisory Panel (contact)

	Mike Sandler
	Project Manager

	Sarah Shaeffer
	QA Officer

	Sarah Shaeffer
	Field/Sampling Leader

	Sarah Shaeffer
	Laboratory Manager/Leader


5.  Problem Definition/Background
A.  Problem Statement

The Russian River Watershed is heavily used for recreation, drinking water, waste water disposal, agriculture, and gravel mining.  It is threatened by human and animal bacterial inputs, pesticides, erosion via grazing, deforestation, roads, urbanization, and agricultural practices, water withdrawal, and many other factors.  CCWI’s Citizen Monitoring Program is a long term data collecting operation designed to encourage local residents to become directly involved in monitoring rivers and streams in their watershed.  This project focuses on collection of baseline data in order to identify stream reaches of concern for further investigation.   

B.  Intended Usage of Data
The data collected is intended for use in general water quality characterization.  Users may include the Regional Water Quality Control Board and the State Water Resources Control Board for baseline information to indicate problem areas for further testing in order to determine 303d listing.   The data will be used as an indicator for further professional testing and investigation of problem areas.  Other agencies, watershed groups, or individuals may wish to use the data for project prioritization (ex: for restoration efforts), education, or any other use. A major use of data is for education and outreach to landowners and stakeholders around best-practices for watershed health.  Data will also be used to educate citizens in order to encourage them to become volunteer citizen monitors or become involved in watershed groups in their area.  The data will be public and open as such.  The data will be entered into the Russian River KRIS project, Russian River RRIIS information system, and other statewide and regional databases for public access.  Data collected by volunteers will not be used for litigation.  An additional goal of the project is the development of QA/QC for citizens’ monitoring and data management in the future.

6.  Project/Task Description
6.1 General Overview of Project

The Project involves testing, data collection, and community outreach in the Russian River, Salmon Creek, and Petaluma River watersheds.  The Project will gather data using baseline water quality parameters, including physical, biological, and chemical properties.  Results will help identify impaired areas, and will start to identify nonpoint sources such as sediment build-up due to erosion from roads and resulting salmonid effects, and non-point source pollution due to faulty septic tanks near the creek and river.  The Project's outreach and community education will focus on distributing fact sheets and best practices guides to land owners and residents in affected areas, and recruiting community groups and individuals to participate in citizen monitoring.     

7.  Measurement Quality Objectives
7.1 Data Precision, Accuracy, Measurement Range

	Matrix
	Parameter
	Measurement Method
	Measurement Range
	Accuracy
	Precision

	Surface Water
	Turbidity
	Nephelometer
	0 to 1000 NTUs
	+/- 10%
	+/- 10%

	Surface Water
	pH
	Electrode
	-1 to 15 pH units
	+/- .1
	+/- .1

	Surface Water
	Conductivity
	Electrode
	0 to 2000 μS

**0 to 19.90 mS 
	+/- 1%

+/- 1%
	       +/- 10 

       +/- 1%

	Surface Water
	Dissolved Oxygen
	Polargraphic Electrode
	0 to 20 mg/L
	+/- 10%
	+/- 10%

	Surface Water
	Temperature
	Bulb Thermometer
	-10 to 110˚C
	+/- 1˚C
	+/- 1˚C

	Surface Water
	Nitrate-Nitrogen
	Colorimetric Cadmium Reduction
	0.02 to 1, 0.02* to 10 mg/L
	+/- 20%
	+/- 10%

	Surface Water
	Orthophosphate
	Colorimetric Salicylate 
	0.006 to 1, 0.033 to 5, 0.06 to 50 mg/L
	+/- 20%
	+/- 10%


 **Range may be doubled by using 1:1dilutions of sample and de-ionized water

Accuracy and precision are based on manufacturers’ literature or are data quality objectives. 

7.2 Data Representativeness

The data will be relevant to the sampling objectives.  Representativeness will be maintained through following standard operating procedures, ensuring accuracy and precision of measurements in both field and lab.  Logistical problems will be mitigated through careful site selection and guidelines for monitors.  Sites will be chosen in reaches that accurately capture stream conditions.  Further, thorough descriptions and photographs of the sites will document the data context.  Monitors will record any changes in habitat type, canopy cover, bank stability, or any other physical element that may affect the measurements.  For more on site selection, see section 10 of this document.

7.3 Data Comparability

In order to reasonably ensure data comparability with other monitoring efforts, citizen monitors will use methods adopted from U.S. EPA’s Volunteer Monitoring Manuals for Streams, Lakes or Estuaries and SWRCB Clean Water Team’s Compendium of Water Quality Monitoring and Assessment. The Database used to track and organize data and metadata will be obtained from The SWRCB Clean Water Team for further comparability.  Technical advisors will review any proposed changes to standard methods for data comparability issues. 

7.4 Data Completeness

Data Completeness is calculated by finding the fraction of the expected versus the actual number of acceptable datum.  This percentage takes account of unplanned problems that may occur during the project, faulty readings, and malfunctioning equipment.  Any measurement collected or analyzed outside quality standards will result in unusable data. This volunteer program is not of a regulatory or legal nature and does not fall under any specific completeness criteria. 

 7.5 Data Completeness Chart
	Parameter
	No. Valid Samples Anticipated
	No. Valid Samples Collected & Analyzed
	Percent Complete

	Turbidity
	230
	225
	            98 %

	pH
	230
	221
	            96 %

	Conductivity
	230
	222
	            97 %

	Dissolved Oxygen
	230
	220
	            96 %

	Water Temperature
	230
	208
	            90 %

	 Nitrate-Nitrogen
	230
	180
	            78 %

	 OrthoPhosphate
	230
	188
	            82 %


8.  Training Requirements and Certification
8.1 Training Logistical Arrangements

	Type of Volunteer Training
	Frequency of Training/Certification

	Water Quality
	3 sessions for each monitor: periodic infield reviews, check-ins with staff after field day


9.  Documentation and Records
Citizen monitors will sign a form when they perform monitoring with CCWI equipment, and the Chain of Custody Form will be back up documentation.  All instrument calibration is recorded in a log book.  Data sheets will be reviewed for outliers and omissions before leaving the sample site.  Data sheets will be signed after review by the citizen monitoring leader in the Chain of Custody.  All laboratory, maintenance, and field data will be entered into the Project File electronic database after review. Laboratory, field, and maintenance data sheets will be stored in original hard copy at the CCWI office for at least three years.  All data sheets can be found in the appendix of this QAPP. Computers and files are backed up on a weekly basis.  All actions taken from field collection to data input will be signed for by the operator or reviewer.

10.  Sampling Process Design
10.1 Rationale for Selection of Sampling Sites

Overall sampling sites were developed in consultation with staff from RWQCB, as representative of different reaches monitored, and which would provide necessary information relating to the project purpose.  Specific sampling sites were then chosen to accommodate volunteer convenience, as well as data quality.  Sites close to work or home that are easily accessible to volunteers were selected.  If a specific hypothesis was tested, for instance a tributary releasing sediment to the main stem, then sites were selected above and below the confluence, being sure to place the site close enough to the discharge in order to rule out ensuing influences. Sites were chosen for their physical and safety attributes as well as:   

· Safe access,

· permission to cross private property is granted,

· location has a uniform reach for flow measurements,

· sample can be taken in main current or where homogeneous mixing of water occurs,

· sample is representative of that portion of the waterbody,

· location complements or supplements historical data,

· location represents an area that possesses value for fish and wildlife or recreational use.

10.2 Sample Design Logistics

Citizen Monitoring Leaders are encouraged to gather a team or at least a partner for safety reasons.  In addition, a trained team can help fill-in when the leader is unavailable.  Single monitors are free to request a partner or a trained staff member accompany them.  Monitors understand that safety comes first, monitoring second, and to always use caution.

	
	Type of Sample/ Parameter
	Number of Samples
	Sampling Frequency
	Sampling Period

	Physical
	Turbidity
	One per site
	Monthly
	Continually

	
	Temperature
	One per site
	Monthly
	Continually

	
	Flow
	One per site
	Monthly
	Continually

	Chemical
	Nitrate
	One per site
	Monthly
	Continually

	
	Phosphate
	One per site
	Monthly
	Continually

	
	Conductivity
	One per site
	Monthly
	Continually

	
	pH
	One per site
	Monthly
	Continually

	
	Ammonia
	Occasional
	
	


11.  Sampling Method Requirements
	Parameter
	Sampling Equipment
	Sampling Method

	Conductivity
	Sample directly or plastic bottle/bucket
	Leave electrode submerged for at least a minute and until reading is stabilized.  When over range of instrument, a 1:1 dilution of de-ionized water and sample will be used

	pH
	Sample directly or plastic bottle/bucket
	Leave electrode submerged for at least a minute and until reading is stabilized

	Turbidity
	Sample directly or pour from a plastic bottle/bucket
	Rinse cell with water to be sampled.  Sample directly from stream, or agitate sampling device and pour immediately into cell.  Allow time for condensation to dissipate, and clean cell with soft cloth.

	Dissolved Oxygen
	Sample directly or a plastic bucket/bottle
	Immediately read after sample is drawn.  Submerge probe past silver temperature band.  Keep probe moving, but not agitating water.  Allow at least 3 minutes and until reading stabilizes to record.  Record apparatus temperature.

	Temperature
	Sample directly or a plastic bucket/bottle
	Immediately read after sample is drawn.  Leave bulb submerged for one minute and until reading stabilizes.  Read in Celsius preferably with bulb still in sample and with thermometer vertical and level with operator’s eye.

	Nutrients
	Whirl Pak bag, bucket/bottle
	Open Whirl Pak and grasp tabs.  Fill bag under the water surface, facing upstream.  Close tightly, label and place in cooler with ice.

	Flow
	Stadia Rod, 100’ tape measure, orange, stop watch
	Follow The Clean Water Team Guidelines for Citizen Monitors Float  method 


12.  Sample Handling and Custody Procedures
Testing that takes place directly at the stream will need only documentation of any problems and that SOPs were followed, no chain of custody is needed. When the sample is not immediately processed by CCWI staff or volunteers, the field data sheet will have the chain of custody printed on it.  All change of hands will be recorded and accompanied by the date and time and signatures.  In this way, all the sample, waterbody, and field operator identification will remain with the chain of custody form.  If a professional laboratory is involved, this laboratory’s forms and handling procedures will be used in lieu of CCWI’s.  

Sampling containers for nutrient testing will be sterilized Whirl Pak bags. All samples will be marked with Site ID, time, and date either with label stickers or by writing with a Sharpie pen.  Samples will be placed in a cooler with blue ice at the site, and samples not returned to CCWI immediately will be stored in a refrigerator.  CCWI staff will keep samples refrigerated until analyzed.  Volunteers and staff will make reasonable efforts to respect holding time constraints for each testing objective.
13.  Analytical Methods Requirements

Water chemistry is monitored using protocols outlined in the Watershed Monitoring Manual.  The methods were chosen based on the following criteria:

· capability of volunteers to use methods,

· provide data of known quality,

· ease of use,

· methods can be compared to professional methods in Standard Methods.

Table 13.1 outlines the methods to be used, any modifications to those methods, and the appropriate reference to a standard method.

Table 13.1  Analytical Methods for Water Quality Parameters

	Parameter
	Method
	Modification
	Reference (a)

	Temperature
	Thermometric
	Alcohol-filled thermometer marked in 0.5oC increments
	2550 B.

	Dissolved Oxygen
	Membrane Electrode
	none
	4500-O G.

	pH
	Electrometric
	none
	4500-H B.

	Conductivity
	Electrometric
	1:1 sample dilution when over 19.0 mS
	2520 B.

	Turbidity
	Nephelometric
	none
	

	Ammonia N
	Phenate 
	Salicylate with Color Comparator
	4500 - NH3 F.

	Nitrate N
	Cadmium Reduction or

Zinc reduction
	Color Comparator
	4500 – NO3- E.

	Ortho-Phosphate
	Ascorbic acid
	Color Comparator
	4500 – P E.


(a) All of the above methods are described in Standard Methods for the Examination of Water and Wastewater 20th Edition.  American Public Health Association et al, 1998. 

14.  Quality Control Requirements
Quality control samples will be taken to ensure valid data are collected.  Depending on the parameter, quality control samples will consist of blanks, replicate samples, and duplicate samples.  

14.1. Field/Laboratory Blanks

For nutrients using comparators, a laboratory blank will be analyzed every nutrient run.  . 

14.2 Instructions for Field and Lab Blanks

 Distilled water is used in the laboratory and handled just like a sample. For nutrients measured with comparators, results from the field reagent blanks should be “not detected”.  If nutrients are detected, corrective action will be taken to eliminate the problem.  

14.3 Field Confirmations

Temperature was measured on both the thermometer and the digital thermostat on the dissolved oxygen meter when ever possible. This will serve to provide backup capability if the more sensitive electronic meters fail, and will provide additional confidence as to the quality of the data. The results of both measurements will be recorded on the field data sheet.  Both results will be entered into the data set. 
14.4   Replicate Samples

Replicate samples are two or more samples collected at the same time and place.  When there are only two replicates then these are referred to as duplicates.  For conventional water quality, nutrients, and urban pollutant analyses duplicate field samples will be taken once every 20 samples.  Duplicate samples will be collected as soon as possible after the initial sample has been collected, and will be subjected to identical handling and analysis.  

14.5  Standardization of Instruments and Procedures
Once a year the temperature measurements will be standardized by comparing our thermometers to a NIST-certified or calibrated thermometer in ambient temperature water.  Professionally prepared standards will be used to calibrate any applicable instruments as well.
15.  Instrument/Equipment Testing, Inspection, and Maintenance Requirements
15.1 Temperature

Before each use, thermometers are checked for breaks in the column.  If a break is observed, the alcohol thermometer will be placed in nearly boiling water so that the alcohol expands into the expansion chamber, and the alcohol forms a continuous column. Verify accuracy by comparing with a calibrated or certified thermometer.

15.2   Dissolved oxygen
Dissolved Oxygen meter membranes will be replaced according to manufacturer’s specifications.  Membranes should be checked for bubbles after replacement. Solution is replaced in the electrode monthly, and the solution discarded according to manufacturer guidelines.  Temperature reading will be checked against NIST traceable thermometer as available.  Before each use, D.O. meters are calibrated, checked to see if they are clean and in good working order, including bubbles in the electrode solution and battery life.     

15.3   Conductivity and pH

Before each use, conductivity and pH meters are checked to see if they are clean and in good working order.  Conductivity and pH meters are calibrated before each use.  Conductivity standards and pH buffers are replaced using manufacturer guidelines.  pH electrode is replaced when it fails to calibrate.  Conductivity standards are stored with the cap firmly in place and in a dry place kept away from extreme heat.  
15.4   Turbidity

Nephelometer and tubes will be checked for cleanliness, batteries and proper operation before each use.  Scratched tubes will be removed, and an accuracy check will be performed with two standards close to the expected sample value periodically.  

15.5   Nutrients 

Before each use, test kits are checked to ensure that droppers, sample containers, and color comparators are clean and in working condition. Reagents are replaced before expiration dates.

16.  Instrument Calibration and Frequency
	Equipment Type
	Calibration Frequency
	Standard or Calibration Instrument Used

	pH Meter 
	Before each use
	pH buffers 7.0 and 10.0

	Conductivity Meter
	Before each use
	Conductivity standard and distilled water

	Dissolved Oxygen Meter
	Before each use
	100% humidity probe chamber at room temperature

	Nephelometer
	Quarterly 
	Formizen standards according to manufacturer.  Periodic accuracy checks against standard close to sample

	Thermometer
	Annually
	NIST calibrated or certified thermometer

	Nitrate-Nitrogen
	Every 6 months or when reagent is replaced (not initiated yet)
	Nitrate Standard

	Ammonia-Nitrogen 
	Every 6 months or when reagent is replaced (not initiated yet)
	Ammonia Standard

	Orthophosphate as Phosphorous 
	Every 6 months or when reagent is replaced (not initiated yet)
	Phosphate Standard


17.  Inspection/Acceptance Requirements
Upon receipt, buffer solutions, standards, and reagents used in the field kits will be inspected by the citizen monitoring leader for leaks or broken seals, and to compare the age of each reagent to the manufacturer’s recommended shelf-life.  All other sampling equipment will be inspected for broken or missing parts, and will be tested to ensure proper operation.

Before usage, thermometers are inspected for breaks.  Breaks can be eliminated by heating (see Section 15.1).  If not, they will be returned to the manufacturer.  

Reagents are replaced before they exceed manufacturer’s recommended shelf life.  Some reagents have specific expiration dates that can be followed.  

18.  Data Acquisition Requirements

18.1.
Geographical Information/ Mapping
USGS maps will be used to verify volunteer gathered GPS measurements, watershed boundaries and river courses.  Additional information on distribution of natural resources will be obtained from the National Park Service and the CDFG’s Biodiversity database.  Land use information will be obtained from local planning offices.  When information is requested, the agency will be asked to provide appropriate metadata and any information on data limitations.  This information will be maintained with the data files.
19.  Data Management

Field data sheets are checked in the field by the citizen monitoring leader.  The citizen monitoring leader will identify any results where holding times have been exceeded, sample identification information is incorrect, samples were inappropriately handled, or calibration information is missing or inadequate.  Such data will be marked as compromised in the database and the circumstances described.  Unacceptable data will not be included in final data analysis.

The data management coordinator will review the field sheets and enter the data deemed acceptable by the citizen monitoring leader and the technical advisors.  Upon entering the data the data management coordinator will sign and archive the field data sheets.  Data will be entered into a spreadsheet (MS Excel) developed by the SWRCB Clean Water Team Coordinator Revital Katznelson.  Following initial data entry the data coordinator will review electronic data, compare to the original data sheets and correct entry errors.  On completion the data coordinator will indicate electronic review in a spreadsheet place holder.  After performing data checks, and ensuring that data quality objectives have been met, data analysis can be performed.

Raw data will be provided to the State WQCB and Regional WQCB in electronic form at least once every two years so that it can be included in the 305(b) report.  Appropriate quality assurance information will be included.

20.  Assessment and Response Actions

Volunteers will be accompanied by the citizen monitoring leader on at least their first two sampling trips, and will be available for further assistance via phone or additional field supervision.  All volunteers must have an annual in-field refresher with the citizen monitoring leader. If errors in sampling technique are consistently identified, or major changes occur in SOP, retraining may be scheduled more frequently.

21.  Reports

The technical advisors will review draft reports to ensure the accuracy of data analysis and data interpretation.  Raw data will be made available to data users per their request.  CCWI will report its data to the public after quality assurance has been reviewed and approved by technical advisors.  Data analysis reports and raw data will be available via website, factsheets and on request by any interested party.  Every effort will be made to submit data and/or a report to the State and/or Regional Board staff in a timely fashion for their data uses, e.g. 305(b) reports.
22.  Data Review, Validation, and Verification
Data sheets or data files are reviewed on an on-going basis by the citizen monitoring leader to determine if the data meet the Quality Assurance Project Plan objectives.  They will identify outliers, spurious results or omissions.  They will also evaluate compliance with the data quality objectives.  Technical advisors will be suggest corrective action as needed. Problems with data quality and corrective action will be reported in final reports.

23.  Validation and Verification Methods

As part of standard field protocols, any sample readings out of the expected range will be reported to the citizen monitoring leader.  If applicable, a second sample will be taken as soon as possible to verify the condition.  If the data is found to be invalid, then the data will be flagged on the data sheet.  We will take further actions to trace the sources of error, and to correct those problems.   If the error is a result of improper monitoring procedures, then we will re-train monitors until their performance is acceptable.  

24.  Reconciliation with DQO’s

 If data do not meet the project’s specifications, the following actions will be taken.  First, the technical advisors working with the monitoring leader will review the errors and determine if the problem is equipment failure, calibration/maintenance techniques, or monitoring/sampling techniques. They will suggest corrective action.  If the problem cannot be corrected by training, revision of techniques, or replacement of supplies/equipment, then the technical advisors will review the DQOs and determine if the DQOs are feasible. If the specific DQOs are not achievable, they will determine whether the specific DQO can be relaxed, or if the parameter should be eliminated from the monitoring program.  Any revisions to DQOs will be appended to this QA plan with the revision date and the reason for modification.  The appended QAPP will be sent to the quality assurance panel that approved and signed this plan.  When the appended QAPP is approved, the citizen monitoring leader will work with the data coordinator to ensure that all data meeting the new DQOs are entered into the database.  Archived data can also be entered.

APPENDIX  Data and Observation Sheets
STREAM QUALITY DATA FORM

Community Clean Water Institute Citizen Monitoring Program

Stream name: _____________________________________________                         Watershed name: __________________________________________      

County: __________________________________________________                         Citizen Monitors: __________________________________________

Date: ________               

  GENERAL INFORMA INFORMATION TION
Weather in past 48 hours:
        Weather now:


        

_____________________          _____________________

(TERMS: Storm, Rain, Intermittent Showers, Overcast, Partially Cloudy, Sunny)
           

                                                                                              
                                                                                                         
	Instrument ID
	
	
	
	
	
	
	
	
	
	

	Site Name & ID
	Time
	Air Temperature (ºC)
	pH
	Water Temperature(ºC)
	Dissolved Oxygen (mg/L)
	DO Meter Temperature(ºC)
	Turbidity (NTU)
	Conductivity

uS    or     mS
	Sample

Pole   or   Grab
	Flow  ft³/sec

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


Chain of Custody:

Relinquished by_______________________ Received by_________________________

On________, at _________.

         (Date)                        (Time)

Comments:
DATA FORM FOR CALCULATING FLOW









           Creek: ____________________

                              A = Average cross-sectional Area of the stream.                                  Date: _____________________

Flow =   A L C         L = Length of stream reach measured (usually 20 feet).
            Name: ____________________
                 T            C = Correction factor (0.8 for rocky-bottom streams, 0.9 for muddy-bottom streams).

                                   T = Time (seconds) for the float to travel the stream length.




	Nutrient Test Results

	Creek Name:


(    All lab ware washed in Alconox

(    All lab ware rinsed in De-ionized water

(    Standard procedure followed

	Test for: 
	Kit ID#:


	Site Name
	Raw
	
	
	TimeTested
	Date Tested
	Signature

	          
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


	Comments:


	Test for: 
	Kit ID#:


	Site Name
	Raw
	
	
	TimeTested
	Date Tested
	Signature

	          
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


	Comments:


APPENDIX 4.  Maps

(see attached)

                   


	         ft³/sec     





























Flow = ALC  =              × ×        ×   ×        ÷          ÷  =           =  


              T              A           L            C              T





T  Travel Time of Float (seconds)


                                                                                                           


__________ + __________ + ___________ ÷ 3 =                                    


   trial # 1            trial # 2           trial # 3                   Average Travel Time





       


              sec   sev





C  Coefficient Factor 


        0.8 for rocky-bottom streams


         0.9 for muddy-bottom streams


�
�






L  Length of Stream Reach


      Between start and finish of float trial, usually


      the upstream and downstream transects.





            Ft.�
�






A  Average Cross-Sectional Area                       *use feet and tenths of feet side of tape, not inches!


Upstream Transect:                                                                        *include the very edges of the creek for depth, i.e. zeros


interval�
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�
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�
�
	                 


   _________ ÷ _________ = __________ × _________ =                  ft²


                                  Total depth   # intervals    Avg. depth     stream width         Area


Downstream Transect:


interval�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
depth�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
	                 


   _________ ÷ _________ = __________ × _________ =                  ft²


                                  Total depth   # intervals     Avg. depth    stream width         Area


	


	        _________ + _________ ÷ 2 =                  ft²


		                        Upstream     Downstream           Average Cross-sectional Area


		                           Area               Area                     





DBC050





DBC060





LCL010





DBC030





DBC010











PAGE  


The Volunteer Monitor’s Guide to Quality Assurance Project Plans
18

