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Tier 3 Individual Surface Water Discharge Monitoring Sampling and Analysis Plan 
TEMPLATE 

Revised March 04, 2013 to show corrections to Toxicity Testing Methods in strikeout/underline




This document is a TEMPLATE for Tier 3 Farms/Ranches to assist in the preparation of the Individual Surface Water Discharge Monitoring Sampling and Analysis Plan (SAP).  The template is intended to provide guidance to the grower and will also facilitate more efficient review by the Water Board.  However, the use of this template is not required.  Growers can use any format to provide the required information identified in the Tier 3 Monitoring and Reporting Program R3-2012-0011-03.  

Only Tier 3 Farms/Ranches that have a discharge to receiving water (irrigation runoff, stormwater runoff, or tailwater pond) must conduct individual surface water discharge monitoring and reporting.  Tier 3 Farms/Ranches that do not have a discharge to receiving water are not required to prepare a SAP. Detailed information about the individual surface discharge monitoring requirements is available on the Water Board’s website at the link below (see p. 15-17): 
http://www.waterboards.ca.gov/centralcoast/water_issues/programs/ag_waivers/docs/mrp_tier3_081012_final.pdf

Instructions: To customize this template for your specific Tier 3 farm, edit the blue text areas as appropriate, filling in blanks and necessary information in tables, etc.  Specific instructions are highlighted in yellow and can be deleted after use.  Sample maps and forms are included in the Appendices A-C.  Sample flow collection methods are included in Appendix D.  Appendix E provides a template for the Quality Assurance Project Plan (QAPP). 
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Tier 3 Individual Surface Water Discharge Monitoring
Sampling and Analysis Plan

(Instructions:  This document provides a template for a Sampling and Analysis Plan for Tier 3 individual surface water discharge monitoring, as required in Part 5 of the Tier 3 Monitoring and Reporting Program (MRP R3-2012-0011-03).  Modify the content where indicated to describe your site-specific details, including where and how the samples will be taken.  Quality assurance protocols are described in Appendix B.  You will need to discuss the sample handling and analytical methods with your laboratory (described in Table 3, Table 4 and Table 5) to ensure that they can meet the quality control requirements described in this document and provide the correct types and sizes of bottles to do the sampling.   In order for us to properly identify the farms/ranches covered by this document, please include the Ranch Global ID numbers identified by your electronic-Notice of Intent (eNOI) in GeoTracker.)

This Sampling and Analysis Plan describes the individual surface water discharge monitoring activities undertaken at the Tier 3 Farm/Ranch identified:

	AW#
	

	Operation Name
	

	Farm Ranch Name
	

	Ranch Global ID# 
	

	Individual Submitting 
Sampling Analysis Plan and Contact Information (email, phone)
	

	Date Submitted
	

	
	




[bookmark: _Toc343176590][bookmark: _Toc343507395][bookmark: _Toc343507572][bookmark: _Toc343600837]1.  Sampling Design

(Instructions:  This section includes a summary of your sampling approach, and should include the following:  description and justification for your sampling approach, including your placement of sampling sites to maximize capture of runoff at the point in time of the sample; type and total number of samples needed; where samples are taken; project schedule including times when samples should be sent to laboratories; etc.)

a. Number and Location of Discharge Points 

(Instructions:  Attach a scaled map in Appendix A that shows both the discharge locations and the monitoring site locations described in the next section. Several example maps are also provided in Appendix A.)

Table 1 and the map attached in Appendix A show all discharge points (including tailwater, tiledrain, or tailwater pond), where tail water or tile drain water from the property discharges and enters receiving waters or off the property. Discharge locations are given a unique number here by joining the Ranch Global ID with “D” for discharge, and then consecutive numbers as shown in Table 1.  


Table 1.  Discharge location(s) and type
	
Discharge Location
	
Discharge Type

	Fill in discharge location ID in this column, which corresponds to location on ranch map in Appendix A
Ranch Global ID# - D001
	Fill in discharge type here
Tile drain

	
Ranch Global ID# - D002
	
Tail water

	
Ranch Global ID# - D003
	
Tail water

	
Ranch Global ID# - D004
	
Tail water pond 

	

	




b. Number and Location of Monitoring Points

(Instructions:  Each monitoring site should be given a unique name.  In Table 2, unique site names start with the Ranch Global ID, followed by “S” for Site, and then consecutive numbers. Site names should be used on all sample bottles and monitoring sheets to correctly identify the site being sampled.  Sites should be identified in Table 2 with latitude and longitude, and on the same scaled map in Appendix A that shows discharge locations.  Some examples of maps are provided in Appendix A.  These maps may help clarify for you where to place your sites.  Replace these examples with your own map of the Tier 3 farm/ranch.)

Table 2 shows the site name and latitude-longitude of monitoring locations.  The map attached in Appendix A also shows all monitoring points, located at or near discharge points where tail water from the farm meets receiving waters or discharges off the property.  Site names are shown on the map.

Selected monitoring points characterize approximately 80% of the estimated irrigation run-off discharge volume from this farm/ranch at the point in time the sample is taken, including tail water discharges and discharges from tile drains.  The requirement to select monitoring points to characterize at least 80% of the estimated irrigation run-off is so that the quality of the sample is representative of a majority of the irrigation run-off at the time the sample is collected. At least one monitoring point is included from each farm/ranch which drains areas where chlorpyrifos or diazinon are applied, and monitoring of runoff or tail water for these two chemicals will  be conducted within one week of chemical application (delete if these chemicals are not used on your farm/ranch).   Tail water ponds (or other water features that capture runoff) are also monitored by this sampling program, and sampling covers at least 80% of the ponds by volume. Monitoring locations for these ponds are also identified in Table 2 and in the map in Appendix A  (delete if you do not have tail water ponds).

[bookmark: _Toc343176614]Table 2.  Sampling site names, locations and matrix
	
Sampling Site Name 
	
Latitude
	
Longitude
	
Discharge Type

	Fill in unique site names in this column 
Ranch Global ID#S001
	Fill in latitude in this column
	Fill in longitude in this column
	Describe type of discharge being sampled

	
Ranch Global ID#-S002
	
	
	
Tail Water 

	
Ranch Global ID#-S003
	
	
	
Tile Drain 

	
Ranch Global ID#-S004
	
	
	
Tail water pond 

	
	
	
	

	
	
	
	




c. Description of Typical Irrigation and Stormwater Runoff Patterns

(Instructions:  Provide a description of the type and timing of runoff typical on your farm/ranch.  During what months during the irrigation season do you typically have runoff?  How long does the runoff last?  What type of irrigation is producing the runoff?  Where does the runoff leave the property and to what water body does it drain? Different farms/ranches will respond to rain events differently and you may need to observe your ditches for flow every few hours during the first few storms to develop a sense for when runoff starts and duration.  Ideally, you will sample flow between half an hour and 6 hours, but no more than 18 hours after runoff starts.)

d. Timing of Monitoring

Tier 3 Farm/Ranch is Less Than or Equal to 500 Acres
(Instructions:  Select this section (and delete the next section) if your farm/ranch is less than or equal to 500 acres.)

Conventional water quality parameters, including flow, conductivity, turbidity, nitrate, ammonia, pH, and temperature will be sampled two times per year during the primary irrigation season (during runoff) and once per year during the wet season (October – March). 

Toxicity, and chlorpyrifos and/or diazinon (if used) will be sampled once per year during the primary irrigation season. Toxicity, chlorpyrifos and/or diazinon (if used) will also be sampled once per year during the wet season (October – March).

Dry season samples will be collected when irrigation activity is causing maximal run-off flowing in ditches draining the farm/ranch.  Sampling for toxicity, and for chlorpyrifos and/or diazinon (if used) will occur within a week following pesticide application when active irrigation is resulting in maximal runoff. Wet season samples will be taken when storm water is contributing to run-off associated with a major storm event, preferably between half an hour and 6 hours but no more than 18 hours after runoff starts.


Tier 3 Farm/Ranch is Greater Than 500 Acres
(Instructions:  Select this section (and delete the previous section) if your farm/ranch is greater than 500 acres.)

Conventional water quality parameters, including flow, conductivity, turbidity, nitrate, ammonia, pH, and temperature will be sampled four times per year during the primary irrigation season (during runoff) and twice per year during the wet season (October – March).

Toxicity, and chlorpyrifos and/or diazinon (if applicable) will be sampled twice per year during primary irrigation season.  Samples must be collected within one week of chemical application.  Toxicity, chlorpyrifos and/or diazinon (if applicable) will also be sampled twice per year during the wet season (October – March).

Dry season samples will be collected when irrigation activity is causing maximal run-off flowing in ditches draining the farm/ranch.  Sampling for toxicity, and for chlorpyrifos and/or diazinon (if used) will occur within a week following pesticide application when active irrigation is resulting in maximal runoff. Wet season samples will be taken when storm water is contributing to run-off associated with a major storm event, preferably between half an hour and 6 hours but no more than 18 hours after runoff starts.


[bookmark: _Toc343176591][bookmark: _Toc343507396][bookmark: _Toc343507573][bookmark: _Toc343600838]2.  Sampling Methods

(Instructions:  Provide a description of your sample collection procedures.  Attach any applicable Standard Operating Procedures as additional appendices to this document.  Notice there are places below to identify the brand and models of equipment you will be using.  This is important because different equipment/instruments have different accuracy, resolution, etc.  In selecting your equipment, compare the specifications provided by the manufacturer to the resolution, accuracy, and reporting limits defined in Table 5 of the QAPP and make sure that your equipment can meet these requirements.  You must also include a field data sheet.  An example field data sheet is available in Appendix B.)

Field measurements of pH, water temperature and electrical conductivity will be collected using a Brand and model of Instrument(s).  A field data sheet for documenting water quality and flow data collected during sampling is attached in Appendix B).

Flow will be measured using a method name and/or model of Instrument(s), as described in Appendix D.

a.  Grab Sampling 

(Instructions:  Modify these sampling methods as necessary to reflect your intended methods of sampling).

a) At each site, label all bottles with unique site name, date, and time with pencil or indelible marker (regular ink will run when wet).
b) Sample near the middle of the channel flow whenever possible (always considering safety first).  The location should be deep enough to submerge the sampling probes and the bottles without disturbing bottom sediment.
c) If the flow is not deep enough to submerge the probes, a bucket grab can be used.  To do this, a clean bucket is rinsed three times with water from the flowing channel, and then filled to use for probe sampling.  Care should be taken to take a representative sample from the center of the water column (not just from the surface flow).
d) Document any field condition that may affect the result on the Field Data Sheet. This may include timing and amount of most recent rain, timing of most recent pesticide or fertilizer application, amount of flow, etc.
e) Submerge the water sampling probes upstream from where you are standing, and allow the meter to stabilize.  Record results and time of measurement on data sheet and also store the measurements electronically in the sampling device (if applicable).  This gives you a back-up record of the measurement.
f) Collecting a Grab Sample
i) Wear clean disposable gloves 
ii) Rinse each bottle with stream water by partially filling the bottle, replacing the bottle cap, shaking and pouring out water downstream of where you are standing. Do this three times so that the bottle has been thoroughly rinsed. Omit this step if the bottle contains sample preservative (typical in nutrient sampling bottles).  
iii) Collect a sample from the center of the flow facing up-stream.  Submerge the bottle slowly, obtaining a sample representing the entire water column (not just the surface).  
g) Samples will be collected in the bottle types described in Table 3.
h) Samples will be chilled on wet ice and maintained at <6oC until testing.[footnoteRef:1] [1: Full lmmersion in wet ice is the best guarantee of maintaining low sample temperature.  An ice chest with an ice pack will not provide sufficient cooling.] 

i) Toxicity laboratory tests must be initiated within 48 hours of sampling.  Nutrient tests must be initiated within 48 hours unless the sample is preserved with acid.  Note that a 48-hour holding time requirement means sampling cannot be conducted on a Friday since commercial laboratories are not typically open on weekends without special arrangements.

b. Flow Sampling

(Instructions:  Describe flow sampling methods here as necessary to reflect your intended method of measurement.  Some examples are provided in Appendix D.  Modify if necessary insert into this section.)


[bookmark: _Toc343176592][bookmark: _Toc343507397][bookmark: _Toc343507574][bookmark: _Toc343600839]3.  Sample Handling and Custody

(Instructions:  The section describes how samples will be handled, transported, and received by the laboratory.  For parameters measured in this project, suggested information on container, volume, initial preservation, and holding times are in the table below. Sample volumes and holding times shown in Table 3 should be confirmed with your laboratory.  This section also describes how handling and custody is documented through chain of custody forms.)

Table 3 defines the container requirements, sample volume, initial preservation and holding times for samples being sent to the laboratory for analysis.  
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Table 3.  Sample handling and custody
	Parameter
	Container
	Volume
	Initial Preservation
	Holding Time

	Nitrate-Nitrite as N
(NO3+NO2 as N)
	
Polyethylene
	
150 ml
	Wet or blue ice in field; Cool to 6 ◦C and store in the dark. May be acidified with H2SO4 to pH<2
	<48 hours or 28 days if acidified

	Total Ammonia as N
	
Polyethylene
	
500 ml
	Wet or blue ice in field; Cool to 6 ◦C and store in the dark. May be acidified with 2 mL H2SO4 per L
	<48 hours; 28 days if acidified

	Chlorpyrifos
	1000-mL amber glass bottle, with Teflon lid-liner
	1000 ml
	Wet or blue ice in field; Cool to ≤6 °C in the dark; pH 5-9.
	Extracted within 7 days of collection and analyzed within 40 days of extraction.

	Diazinon
	1000-mL amber glass bottle, with Teflon lid-liner
	1000 ml
	Wet or blue ice in field; Cool to ≤6 °C in the dark; pH 5-9.
	Extracted within 7 days of collection and analyzed within 40 days of extraction.

	Ceriodaphnia Toxicity in Water (96-hr)
	Amber glass
	1 L minimum (consult with lab)
	Wet or blue ice in field; ≤6 °C refrigeration in laboratory; dark at all times
	<48 hours

	Hyalella Toxicity in Water (96-hr)
	Amber glass
	1 L minimum (consult with lab)
	Wet or blue ice in field; ≤6 °C refrigeration in laboratory; dark at all times
	<48 hours




a. Chain of Custody:  

(Instructions:  Each laboratory will typically provide its own COC form; an example is included but should be replaced with the one used by your laboratory.  Include sample form in Appendix C).  A chain of custody (COC) form is used to document the change in possession of the samples from the time they are collected to the time they are analyzed.  This is standard sampling practice and is a way to ensure that the samples arrive at the laboratory with the proper information and proper handling en route.  A copy of the COC will be retained with the field data sheet.  See Appendix C for an example of the COC form.  The Sampler must sign off on the COC (relinquishing signature) upon shipping or transfer to laboratory staff (receiving signature).  The following information is typically included on the COC:

· Project name and contact info
· Sampling site names	
· Sample date and time 
· Name of sample collector
· Matrix (whether the sample is in water or sediment) 
· Analysis requested
· Method name  
· Receiving signature, time and date
· Relinquishing signature, time and date


b. Transport

Prior to transport to the laboratory, ice chests should be filled with wet ice (preferably in tied-off plastic bags).  Bottle lids should be checked for tightness prior to shipping.  All sample containers should be clearly labeled with the unique site name, date, and time, with an indelible marker. If samples are shipped to the laboratory, they should be shipped in insulated containers using same day delivery or overnight freight.


[bookmark: _Toc343176593][bookmark: _Toc343507398][bookmark: _Toc343507575][bookmark: _Toc343600840]4.  Analytical Methods

(Instructions:  This section describes the analytical procedures, including field measurements, which will be used by the sampling program.  These tables are taken directly from the Monitoring and Reporting Program.  Review analytical requirements in this table with your laboratory and/or monitoring consultant to select appropriate methods and to ensure that the Reporting Limits (RLs) can be met by the laboratory.  For chemistry samples, the reporting limit (RL) is defined as the lowest level calibration standard analyzed with the samples or used to calibrate the instrument. The RL is the limit at which the sample results are quantified. Please do not confuse the term RL with the terms method detection limit, practical quantitation limit, or minimum level. RLs are used here and in the MRP to mean the lowest level for quantification of the concentration. It is understood that dilution of high-concentration samples may elevate RLs on a case-by-case basis.)

Table 4 describes the parameters, methods and reporting limits (RLs) for monitoring of tail water, tile drains, and storm water discharges. Table 5 describes the parameters, methods and reporting  limits for monitoring of tail water ponds and other surface water containment features (if applicable).
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Table 4.  Individual discharge monitoring methods for tail water, tile drain, and stormwater discharges
	Parameter
	Analytical Method
	Reporting Limit2
	Units

	Discharge Flow or Volume
	Field Measure
	---
	cfs

	Approximate Duration of Flow
	Calculation
	---
	hours/month

	Temperature (water)
	Field Measure
	NA
	o Celsius

	pH
	Field Measure
	NA
	pH units

	Electrical Conductivity
	Field Measure
	100
	μS/cm

	Turbidity
	Field Measure
	1
	NTUs

	Nitrate + Nitrite (as N)
	EPA 300.1 or EPA 353.2 (identify which method will be used)
	0.1
	mg/L

	Total Ammonia as N
	SM 4500 NH3 or EPA 350.3 (identify which method will be used)
	0.1
	mg/L

	Chlorpyrifos1
	EPA 8141A or EPA 614 (identify which method will be used)
	0.02
	ug/L

	Diazinon1
	
	
	

	
	
	NA
	% Survival

	Ceriodaphnia Toxicity in Water (96-hr acute)
	EPA-821-R-02-012
	
	

	Hyalella Toxicity in Water (10-day96-hr acute)
	EPA-821-R-02-013012
	NA
	% Survival


1If chlorpyrifos or diazinon is used at the farm/ranch (delete if not applicable).
2Reporting limit is interpreted here as the lowest level for quantification of the concentration 

RL – Reporting Limit;  mg/L – milligrams/ liter; ug/L – micrograms/liter; cfs – Cubic feet per second;  NTU – Nephelometric turbidity unit;  μS/cm– microSiemens/centimeter; NA – Not applicable

[bookmark: _Toc343176617]Table 5.  Individual discharge monitoring methods for tail water ponds and other ponded water features
	Parameter
	Analytical Method
	Reporting Limit
	Units

	Volume of Pond
	Field Measure
	1
	Gallons

	Nitrate-Nitrite as N
(NO3+NO2 as N)
	EPA 300.1 or EPA 353.2 (identify which method will be used)
	0.1
	mg/L


RL – Reporting Limit;  mg/L – milligrams/ liter


5.  Reporting

Data collected by this project will be submitted annually to the Water Board in pdf format, or as otherwise approved by the Executive Officer.  Annual reporting must contain at a minimum:

•	Narrative description of typical irrigation runoff patterns;
•	Location of sampling sites and map(s);
•	Sampling and analytical methods used;
•	Method used to obtain flow at each monitoring site during each monitoring event;
•	Photos obtained from all monitoring sites, clearly labeled with location and date; 
•	Laboratory data reports (including quality assurance (QA) data);


Appendix A.  Scaled map of discharge locations, sampling site locations, and adjacent receiving water 

(Instructions:  This appendix includes 5 example maps of different scenarios for sampling site placement. Insert your map on this page.  Map should be to scale and should include site names and locations, as well as discharge locations to adjacent drainage ways.  Include adjacent creek or river name(s) if applicable.)
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Example Map 1. Example monitoring site distribution to characterize approximately 80% of the estimated irrigation runoff discharge from a single farm/ranch at the point in time the sample is taken.  The farm/ranch in this example (outlined in orange) has 11 fields with four different crops.  Chlorpyrifos is applied to two fields (denoted with a “C”).  The monitoring point is labeled with the unique site name S001 and marked by the green dot. The monitoring point is located at the point where both 80% of the total discharge leaving the farm/ranch and the discharge from the field where chlorpyrifos is applied can be captured before it enters the impaired waterbody. The discharge points, where tail water or tile drain water from the farm/ranch meets receiving waters or discharges of the property, are labeled with the unique discharge point names D001 and D002.   Both site names and discharge point names must have the Ranch Global ID# prefix.
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Example Map 2. Schematic of the same farm/ranch shown in Example Map 1. Example monitoring site distribution to characterize approximately 80% of the estimated irrigation runoff discharge from a single farm/ranch at the point in time the sample is taken.  The farm/ranch in this example (outlined in orange) has 11 fields with four different crops.  Chlorpyrifos is applied to two fields (denoted with a “C”).  The monitoring point is labeled with the unique site name, S001, and marked by the green dot. The monitoring point is located at the point where both 80% of the total discharge leaving the farm/ranch and the discharge from the field where chlorpyrifos is applied can be captured before it enters the impaired waterbody. The discharge points, where tail water or tile drain water from the farm/ranch meets receiving waters or discharges of the property, are labeled with the unique discharge point names D001 and D002.   Both site names and discharge point names must have the Ranch Global ID# prefix. 
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Example Map 3.  Example of monitoring site distribution to characterize approximately 80% of the estimated irrigation runoff discharge from a single farm/ranch.  The farm/ranch in this example (outlined in orange) has 4 fields with two different crops.  Chlorpyrifos is applied to one field (denoted with a “C”). The monitoring point is labeled with the unique site name S001 and marked by the green dot.  The monitoring point is located at the point where both 80% of the total discharge leaving the farm/ranch and the discharge from the field where chlorpyrifos is applied can be captured before it enters the impaired waterbody. The discharge point, where tail water or tile drain water from the farm/ranch meets receiving waters or discharges of the property, is labeled with a unique discharge point name, D001.   Both site names and discharge point names must have the Ranch Global ID# prefix.
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Example Map 4. Example monitoring site distribution to characterize approximately 80% of the estimated irrigation runoff discharge from a single farm/ranch.  The farm/ranch in this example (outlined in orange) has 6 fields with two different crops. Neither chlorpyrifos nor diazinon is applied to any field on this farm/ranch.  The monitoring points are labeled with the unique site names S001 and S002 and are marked by green dots. The monitoring points are located so that 80% of the total discharge leaving the farm/ranch can be captured before it enters the impaired waterbody. The discharge points, where tail water or tile drain water from the farm/ranch meets receiving waters or discharges of the property, are labeled with a unique discharge point names, D001 and D002.   Both site names and discharge point names must have the Ranch Global ID# prefix.
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Example Map 5. Example monitoring site distribution to characterize approximately 80% of the estimated irrigation runoff discharge from a single farm/ranch.  The farm/ranch in this example (outlined in orange) has 6 fields with two different crops. Neither chlorpyrifos nor diazinon is applied to any field in this farm/ranch.  The monitoring point is labeled with the unique site name S001 and is marked by the green dot. The monitoring point is located so that 80% of the total discharge leaving the farm/ranch can be captured before it enters the impaired waterbody. The discharge point, where tail water or tile drain water from the farm/ranch meets receiving waters or discharges of the property, is labeled with a unique discharge point name, D001.   Both site names and discharge point names must have the Ranch Global ID# prefix.
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Appendix B.  Example Field Data Sheets for Water Quality and Flow Monitoring



Example Water Quality Data Sheet (Page 1 of 2)

Farm/Ranch Information	 Ranch Global ID#:_______________________
	 
Most Recent Pesticide Application Date: __________________	Pesticides Applied: ______________________
_____________________________________________________________________________________________________

Sample Location Information:	Sample Site Name:  _______________________	

Latitude: _________________	Longitude: _________________	Datum (circle one):NAD 83  NAD 27
		
Sample Location:(circle one)  Bank   Mid channel

_____________________________________________________________________________________________________

Sample Collection Information:

Sample Date:_____________	SampleTime:____________

Sample Event Type (circle one): Wet (Storm Runoff)   or   Dry (Irrigation Runoff)                    Precipitation last 18 hours (circle one):	 None    <1”    >1”	 
		
Sampling Personnel: ____________________________________Site Photo Numbers: _______________________________

Grab Samples Collected: 
Bottle Types (circle all that apply): Amber Glass,   Polyethylene

Parameters to be analyzed (circle all that apply): NO3+NO2 as N,   NH3 as N,   Chlorpyrifos,    Diazinon,   Toxicity Ceriodaphnia,   ToxicityHyalella

Field Probe Measurements:	Instrument Used:________________  Pre-monitoring calibration date/time:__________________

	pH 
(pH units)
	Conductivity (uS/cm)
	Turbidity (NTU)
	Water Temp (C)

	
	
	
	





Comments: (Useful comments include water color, odor, presence of trash or other debris that can influence water quality and any special conditions encountered



Example Flow Data Sheet (Page 2 of 2)
(for flow data collected with flow meter and top setting rod)


Instruments used: __________________________		Total Wetted Width of transect: __________________________	

Note: 0 is on the Right bank (when facing downstream)
	#
	Position (1/10 ft)
	Depth  (1/10 ft)
	Velocity (ft/s)
	#
	Position (1/10 ft)
	Depth  (1/10 ft)
	Velocity (ft/s)
	#
	Position (1/10 ft)
	Depth  (1/10 ft)
	Velocity (ft/s)Flow Measurement Notes:


	0
	
	
	
	17
	
	
	
	34
	
	
	

	1
	
	
	
	18
	
	
	
	35
	
	
	

	2
	
	
	
	19
	
	
	
	36
	
	
	

	3
	
	
	
	20
	
	
	
	37
	
	
	

	4
	
	
	
	21
	
	
	
	38
	
	
	

	5
	
	
	
	22
	
	
	
	39
	
	
	

	6
	
	
	
	23
	
	
	
	40
	
	
	

	7
	
	
	
	24
	
	
	
	41
	
	
	

	8
	
	
	
	25
	
	
	
	42
	
	
	

	9
	
	
	
	26
	
	
	
	43
	
	
	

	10
	
	
	
	27
	
	
	
	44
	
	
	

	11
	
	
	
	28
	
	
	
	45
	
	
	

	12
	
	
	
	29
	
	
	
	46
	
	
	

	13
	
	
	
	30
	
	
	
	47
	
	
	

	14
	
	
	
	31
	
	
	
	48
	
	
	

	15
	
	
	
	32
	
	
	
	49
	
	
	

	16
	
	
	
	33
	
	
	
	50
	
	
	








7

20

[bookmark: _Toc343176626]Appendix C.  Example of Chain of Custody Form
(Instructions:  Modify blue text to address your project specifically or use COC provided by your analytical laboratory) 
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Appendix D.  Examples of flow data collection methods 

1) Measuring flow using a portable flow/velocity meter and top setting rod 

This approach is most applicable in an open channel that is two feet or wider in width).  It provides relatively accurate measurements.  This is the most desirable flow measurement method, but should be performed by someone who has been trained in the method and also in how to calculate flow from the resulting data.

a) Visually inspect the channel to identify the location of the cross sectional transect where flow data will be collected.  
a. The ideal cross section will have a uniform substrate with adequate depth and little algae; the least desirable substrate is uneven with large obstructions, sand bars, algae and/or sections where velocity data cannot be collected.
b) Determine the number of flow measurements to be taken across the transect.
a. Where possible collect ten measurement points unless the width will not allow for this many. 
i. The area in between two measurement points is called a subsection of the transect.
 b.  Measurement points should be spaced so that no channel subsection has more than 10% of the total flow (discharge) when more than 10 measurements are taken, and no more than 50% of the total flow when less than 10 measurements are taken.
c.   Spacing between measurements points does not need to be of equal width and should be closer in those parts of the cross section with greater depths and velocities.  
b. Use your best professional judgment to determine the spacing and location of flow measurement sections.  Evaluate the shape of the streambed, dimensions of the substrate and volume of water to determine measurement locations, which will provide data representing the different flow regimes which may be present.  
c) Attach the Marsh McBirney probe (or another similar device) to the top setting rod.
d) Stretch a measuring tape across a representative cross-sectional transect of the stream.
e) Measure the stream width, wetted channel and record on the data sheet. 
f) Use the top setting rod to set the flow probe at 60% of the total depth of the water column.
g) Beginning at the right bank (looking downstream) record the location (on the measuring tape) of the wetted edge on the data sheet.  
h) Moving into the wetted width of the stream begin taking measurements for flow.
i) For each measurement record the following on the data sheet:
a. Location on the tape (in tenths of feet)
b. Water depth (in tenths of feet)
c. Velocity in feet per seconds
j) Allow probe to stabilize (at least 10 seconds) before recording velocity.
k) Multiple each channel subsection width (in feet) by the velocity in feet per second to get the flow in each subsection, and then calculate the total sum of flows from all subsections of the cross-section.  This provides total flow in cubic feet per second. 

2.  Direct measurement

In instances where discharge is very low and can be captured in a container, flow can be estimated by measuring the time required to fill a container of known size.  For example, if it takes 6 seconds to fill a 5 gallon bucket, the flow is 5 gallons/6 seconds, or 0.83 gallons/second.  To translate this into cubic feet per second, multiply by 7.48 to get cubic feet/second. Variations: use aprons, weirs and other temporary structures to direct flow and improve its capture in the container.  To get a good estimate, flow should be collected at least 3 times and averaged.

3. Known cross-sectional area

If the channel cross-sectional area is known (for example in a box channel or culvert) flow can be estimated by multiplying the water area (in square feet) by the water velocity (in feet/second).  In small channels, velocity can be estimated by timing how long it takes a floating object (an orange is commonly used because it is neutrally buoyant) to float downstream for a known distance.  So, for example if it takes 3 seconds for an object to float 10 feet, the velocity is 10 feet/3 seconds or 3.33 feet per second.  If a box channel is 2 feet wide and the water in it is 0.5 feet deep, the area is 2 times 0.5 or 1 cubic foot.  To calculate flow multiply area by velocity:  1 cu. ft.  X 3.33 feet /second = 3.33 cubic feet/second.  

To get a good estimate of velocity, the floating object should be timed three different times and averaged.  


Appendix E.  Quality Assurance Project Plan Template










February 7, 2013
Template Developed By:  Karen Worcester, Staff Environmental Specialist and QA Program Lead

Based on the QAPP template developed by:
The Surface Water Ambient Monitoring Program Quality Assurance Team
Quality Assurance Research Group Moss Landing Marine Laboratories San José State University Research Foundation, September 1, 2008.

Instructions: This document is a TEMPLATE for Tier 3 Farms to assist in the preparation of the Individual Surface Water Discharge Quality Assurance Project Plan (QAPP).  This template is intended to provide guidance to the grower and will also facilitate more efficient review by the Water Board.  However, the use of this template is not required.  Growers can use any format to provide the required information identified in the Tier 3 Monitoring and Reporting Program R3-2012-0011-03.  

Only Tier 3 Farms/Ranches that have a discharge to receiving water (irrigation runoff, stormwater runoff, or tailwater pond) must conduct individual surface water discharge monitoring and reporting.  Tier 3 Farms/Ranches that do not have a discharge to receiving water are not required have to prepare a SAP or QAPP.. Detailed information about the individual surface discharge monitoring requirements is available on the Water Board’s website at the link below (see p. 15-17): 
http://www.waterboards.ca.gov/centralcoast/water_issues/programs/ag_waivers/docs/mrp_tier3_081012_final.pdf

To customize this QAPP template for your specific Tier 3 farm, edit the blue text areas as appropriate, filling in blanks and necessary information in tables, etc.  Specific instructions are highlighted in yellow and can be deleted after use.  In general, most Tier 3 farms/ranches can use the sample language provided.  In some cases, the language will need to be modified to take into consideration the specific characteristics of the individual farm/ranch.
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4.1 Involved Parties and Roles

(Instructions:  Identify the owner and operator(s) involved in the operation and any other entities involved in the discharge monitoring effort. List those individuals and organizations involved with sampling or managing the monitoring project, identifying their roles and responsibilities. Include any Contractors.  Clearly identify who is part of the project team and who is related to the project in an advisory role (but is not responsible for delivery of any product.  Multiple personnel are not required – For example, the owner/operator may also serve as the project QA Officer and field staff.). 

The Central Coast Agricultural Order No. R3-2012-0011 (Ag Order) includes criteria and monitoring requirements for three tiers of growers.  This Quality Assurance Program Plan (QAPP) supports the individual surface water discharge sampling Sampling and Analysis Plan (SAP) required for Tier 3 farms/ranches.  
Table 1 and Figure 1 summarize information about individuals and organizations involved with sampling or managing the monitoring project, including phone numbers for contacting key people. 

[bookmark: _Toc66591068][bookmark: _Toc221118679]Table 1. Roles and Contact Information
	Name
	Organizational Affiliation
	Role
	Contact Information
(Telephone number, fax number, email address)

	
     
	
     
	
     
	
     

	
     
	
     
	
     
	
     

	
     
	
     
	
     
	
     

	
     
	
     
	
     
	
     

	
     
	
     
	
     
	
     

	
     
	
     
	
     
	
     




[bookmark: _Toc221118709]Figure 1. Organizational Chart  (recommended – example provided)
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Name, affiliation
Project Manager, Project QA Officer
Name, affiliation
Owner / Operator
Name, affiliation
Water Board 
Ag Program Manager
Angela Schroeter
Water Board Program QA Lead Staff
Karen Worcester

[bookmark: _Toc345423694]5.  Problem Definition/Background

5.1 Problem Statement

(Instruction:  Provide a brief description of the setting and any pertinent background information. An example from a fictional farm/ranch is shown below.  A single QAPP can be used for multiple farms/ranches, if appropriate. Customize this section for your specific farm/ranch.  Example content is provided below in blue text)

The farms associated with the John Doe operation being addressed through this discharge monitoring program are identified in Table 2.  

The John Doe operation is adjacent to Claire creek, a small tributary of the Big Muddy.  Claire Creek flows through the City of Hammonson where it receives the outfall from the sewage treatment plant before flowing through an area of commercial greenhouses and then through the John Doe operation.  Claire Creek is listed by U.S. EPA as impaired by nitrate and chlorpyrifos.

The John Doe operation is considered a Tier 3 discharger because it uses chlorpyrifos, and also grows crops that are at high risk for nitrate applications (lettuce and broccoli).  The three adjacent farms total 1250 acres.  Most of the year the John Doe operation uses drip irrigation, with the exception of springtime months, when sprinkler irrigation is used on seed and seedlings.
The intent of this project is to assess whether discharges leaving the John Doe operation are contributing to water quality problems in Claire Creek.  The John Doe operation is also participating in the Cooperative Monitoring Program for Agriculture to fulfill receiving water monitoring requirements (not addressed by this document). 

[bookmark: _Toc221118680]Table 2.  Farm/Ranch Information
	Farm/Ranch Name
	Ranch Global ID#
	Assessor Parcel Number(s)

	
     
	
     
	
     

	
     
	
     
	
     

	
     
	
     
	
     

	
     
	
     
	
     

	
     
	
     
	
     

	
     
	
     
	
     



5.2 Decisions or Outcomes

This project will provide information about the toxicity of discharge, and the concentration and loads of pollutants leaving farm fields in both dry and wet season discharges. Information will be used to guide management decisions to improve water quality as necessary.  Sites are positioned to capture approximately 80% of the discharge leaving each farm/ranch and entering receiving water.  Flow data will be used to estimate loading of pollutants. This data will be available to Water Board staff to evaluate the potential impact of the farm/ranch on receiving water.
Data will be delivered in electronic format to the Central Coast Water Board, in a pdf format unless directed otherwise by the Executive Officer. Data will include laboratory reports of analytical results, including quality assurance data.  

5.3 Water Quality Criteria or Guideline Values

Water quality criteria are applicable in receiving water, but are used to evaluate the potential for discharge water to impact receiving water.  Applicable criteria or guideline values to be used for evaluating data are found in Table 3.

[bookmark: _Toc221118681]Table 3.  Applicable Water Quality Criteria or Guideline Values
	Parameter
	Guideline Value

	Turbidity
	25 NTU

	Total ammonia as N
	30 mg/L

	Ammonia, un-ionized
	0.025 mg/L (calculated)

	Nitrate as N
	10 mg/L

	Nitrate+Nitrite as N
	10 mg/L

	pH
	<7.0 or >8.3

	Conductivity
	3000 uS/cm

	Chlorpyrifos
	0.025 ug/L

	Diazinon
	0.14 ug/L

	Toxicity
	No toxicity to test organisms





[bookmark: _Toc345423695]6.  Project Description

(Instruction:  This section provides a description of your project and a summary of the requirements of the MRP.  If you do not apply chlorpyrifos or diazinon to your farm you may delete those references where shown below.

6.1 Work Statement and Produced Products

This project will monitor the quality of the water discharged from the John Doe Operation to Claire Creek.

Monitoring points are selected to characterize at least 80% of the estimated irrigation runoff discharge volume from each farm/ranch at the point in time the sample is taken, including tail water discharges and discharges from tile drains. Appendix 1 of the Sampling and Analysis Plan shows a map of discharge locations to be monitored.  Samples will be taken when irrigation activity or storm water runoff is causing maximal runoff. Load estimates will be generated by multiplying flow volume of discharge by concentration of contaminants. At least one monitoring point is included from each farm/ranch which drains areas where chlorpyrifos or diazinon are applied, and monitoring of runoff or tail water will be conducted within one week of chemical application (delete if not used).  Sampling frequency for discharge monitoring will be (two or four – determined by size of operation – see Tier 3 MRP Table 5A) times per year for nutrients and physical water quality measurements, and (once or twice – determined by size of operation – see Tier 3 MRP Table 5A) per year for pesticides and toxicity.  ?? (insert number of sites here) sampling sites have been selected to best characterize discharge from approximately 80% of runoff from the operation.  Sampling frequency for tail water pond monitoring (if present on the property) will be four times during the primary irrigation season, and twice during the wet season during major storm events (delete if not applicable). 

Products produced for this individual discharge surface water monitoring program include this QAPP and the Sampling and Analysis Plan, annual electronic reporting of data and associated required individual discharge reporting information.  This QAPP does not address other information required by the Tier 3 Monitoring and Reporting Program (MRP), such as photo-monitoring or groundwater data electronic reporting.

6.2. Constituents Monitored and Measurement Techniques

Surface water discharge monitoring will consist of field measurements for pH, conductivity, temperature, turbidity, and discharge flow or volume.  Laboratory samples will be collected for Nitrate + Nitrite (N), Total Ammonia, Chlorpyrifos, and Diazinon (delete if not used). Samples will also be collected for Ceriodaphnia and Hyalella toxicity in water (96-hr acute test).  Additional detail on sample collection methods, monitoring parameters, parameters being measured and monitoring schedule and frequency are available in the Sampling and Analysis Plan.

6.3 Project Schedule

This table is taken directly from the Tier 3 MRP and shows the time schedule for all individual discharge monitoring and reporting requirements. 
[bookmark: _Toc221118682]Table 4.  Time Schedule for Key Monitoring and Reporting Requirements for Individual Surface Water Discharge Monitoring
	REQUIREMENT
	TIME SCHEDULE

	Submit individual surface water discharge Sampling and Analysis Plan
	March 15, 2013

	Initiate individual surface water discharge monitoring
	October 1, 2013 

	Submit individual surface water discharge monitoring data 
	March 15, 2014, October 1, 2014, and annually thereafter by October 1



(Instruction: Describe schedule for ranch specific sampling)

6.4 Constraints
(Instruction:  Describe potential resource and time constraints, if applicable.)



7.  Quality Objectives and Criteria for Measurement Data

(Instruction: This section describes quality specifications.  It describes established measurement performance or acceptance criteria, in terms of precision, accuracy, bias, representativeness, comparability, completeness, and sensitivity. These terms are defined in the attached glossary in Appendix A)

7.1 Measurement Quality Indicators

Basic definitions of accuracy, precision, resolution, bias, and other indicators of data quality are provided in Appendix A.

[bookmark: _Toc332124002]7.2 Field Sample Quality Objectives

Table 5 shows the field sample quality objectives to be utilized by this project.  (Instruction: Ensure that your planned test equipment is capable of meeting the measurement quality objectives defined in this table)
[bookmark: _Toc221118683]Table 5.  Measurement Quality Objectives (MQOs) for Field Data
	[bookmark: _Toc520103473]Parameter
	Field Device
(recommended)
	Units
	Resolution
	Reporting Limit
	Accuracy (according to electronic specs.)
	Completeness

	pH
	Field Probe
	pH units
	0.1
	NA
	+ 0.2
	90%

	Electrical Conductivity
	Field Probe
	µS/cm
	+ 1
	100
	+ 2
	90%

	Turbidity
	Field Probe
	NTU
	+ 1
	1
	1
	90%

	Temperature
	Field Probe
	oC
	0.5
	NA
	+ 0.1
	90%

	Velocity (for flow measure)
	Flow Meter
	ft/sec
	0.05
	0.1
	Follow manufacturer’s instructions
	90%

	Depth (for flow measure)
	Top Setting Rod
	ft
	0.01
	0.02
	N/A
	90%


NTU = Nephelometric turbidity units; oC = Celsius degrees; ft = feet;  ft/sec = feet per second; μS/cm = microSiemens/centimeter;  NA = Not applicable


7.3 Laboratory Quality Objectives

MQOs for laboratory chemistry are shown in Table 6.  MQOs for toxicity tests are shown in Appendix B.  Laboratories must be capable of meeting the requirements shown.

[bookmark: _Toc221118684]Table 6.  Measurement Quality Objectives for Chemistry Data from Laboratory Analysis
	Analyte
	Accuracy
	Precision
	Completeness

	
	Measured through certified reference material, laboratory control samples
	Measured through instrument resolution, matrix spike duplicates
	Assess percent of data successfully measured

	Nitrate-Nitrite
	90 – 110%
	RPD<25%
	90%

	Ammonia
	90 – 110%
	RPD<25%
	90%

	Chlorpyrifos
	70 – 130% recovery if certified; otherwise 50 – 150% recovery
	RPD<25%
	90%

	Diazinon
	70 – 130% recovery if certified; otherwise 50 – 150% recovery
	RPD<25%
	90%





[bookmark: _Toc345423696]8.  Training Needs

8.1 Specialized Training or Certifications

Sampling should be conducted by professionals who are familiar with the details of the QAPP, the equipment maintenance, and calibration requirements described in this QAPP, and the Sampling and Analysis Plan.    Laboratories conducting chemical analyses must be certificated for these analyses by the California Department of Public Health.   A list of currently certified laboratories can be found on the following CDPH website:www.cdph.ca.gov/certlic/labs/Documents/ELAPLablist.xls


[bookmark: _Toc345423697]9.  Documents And Records

(Instruction: Summarize records to be included in data reporting.  This may include field notebooks, GPS data, chain of custody forms, etc.  List any other project documents to be produced.  Provide information on final disposition of records and documents, including location and retention schedule.  Identify persons responsible for maintaining records.  Describe how most current QAPP will be distributed to project staff and identify responsible personnel.  Discuss back-up plans for records stored electronically.  You may use the paragraphs below to present document and record retention and disposition information.  Add or delete as needed.)

     
[Project Manager/Consultant Name here] will collect records for sample collection, field analyses, chemical and toxicity testing.  These include field data sheets and chain of custody (COC) forms.  Samples sent to [Laboratory Name(s) here] will include a copy of the COC form.  [Laboratory Name(s) here] will generate records for sample receipt and storage, analyses, and reporting, and will store records pertinent to this project.  Copies of all records held by [Laboratory Name(s) here] will be provided to [Project Manager/Consultant Name here] and stored in a project file.

[Project Manager/Consultant Name here] will maintain the information collected by this project for a period of at least five years following the end of the permit term.  All records generated by this project will be stored at [Identify location].

Copies of the Sampling and Analysis Plan and QAPP will be held by [Project Manager/Consultant Name here] and will be distributed to all parties involved with the project, including the contract laboratory, consulting field staff, and the Project Manager.  Any future amendments will be distributed in the same fashion.  


[bookmark: _Toc345423698]Data Sampling, Analysis, and Quality Control

Several required sections of the QAPP are addressed in the associated Sampling and Analysis Plan.  They include:

· Sampling Design
· Sampling Methods
· Sample Handling and Custody
· Analytical Methods

[bookmark: _Toc343176594][bookmark: _Toc343507399][bookmark: _Toc343507576][bookmark: _Toc343600841][bookmark: _Toc345423699]10.  Quality Control

This section provides a summary description of quality control activities for this project.  Definitions of QC terms can be found in Appendix A of the QAPP.  

10.1 Field QC Procedures

(Instruction:  Because of the low sample count anticipated for this sampling program, most projects are not required to collect field duplicates and blanks, but are encouraged to do so at a rate of 5% of the total sample count.  If you anticipate collecting 60 or more samples of any parameter over the course of the 5 year permit (for larger, more complex operations with multiple sampling points), plan to collect duplicates and field blanks at a rate of 5% of the total sample count for that parameter.)

Basic quality control (QC) for field samples requires field blanks and duplicates at the rate of 5% of samples.  Field duplicates are used to assess precision and field blanks assess whether sample contamination has biased sample accuracy.  Field duplicates and blanks will be collected near the beginning of the permit term to enable sampling efforts to be adjusted as needed if results show problems with accuracy or precision.

Completeness for this project is 90%.  That means that for every 10 samples planned to be collected, one may be missed as a result of access, weather, lost samples, broken sample bottles etc.  Completeness is calculated as described in Appendix A of this QAPP.

For field measures collected with a probe, calibration is necessary before and after each field sampling event to estimate measurement drift (Section 7).  Relative percent difference (RPD) is calculated as described in Appendix A of the QAPP.

Table 7 describes quality control requirements for this project for field sampling.

[bookmark: _Toc221118685]Table 7.  Quality Control Requirements for Field Sampling
	Matrix:  Discharge water

	Analytical Parameter(s):  pH, temperature, conductivity, turbidity

	# Sample Locations:       

	Field QC
	Frequency
	Acceptance Limits

	Calibration
	Before and after each field event
	See Table 10

	Completeness
	NA
	90%

	Field duplicate
	5% of total sample count
	RPD < 25%

	Field blank
	5% of total sample count
	< Reporting Limit

	Cooler Temperature
	NA
	<= 6oC




The field organization is responsible for responding to failures in their sampling and field measurement systems. If monitoring equipment fails, personnel are to record the problem according to their documentation protocols. Failing equipment must be replaced or repaired prior to subsequent sampling events. It is the combined responsibility of all members of the field organization to determine if the performance requirements of the specific sampling method have been met, and to collect additional samples if necessary.

10.2 Analytical QC Procedures

Failures in laboratory measurement systems include, but are not limited to: instrument malfunction, calibration failure, sample container breakage, contamination, and QC sample failure. If the failure can be corrected, the analyst must document it and its associated corrective actions in the laboratory record and complete the analysis. If the failure is not resolved, the laboratory supervisor must determine if analytical failure compromised associated results and flag data accordingly. 

Chemical Analysis
(Instruction: The laboratory(ies) you use to conduct your chemical analyses must be certified to conduct the methods you will be using for chemical analysis.  The laboratory certification process (conducted by the California Department of Public Health) ensures that the laboratory employs the quality control measures already defined by the analytical method. ) 

The project shall collect and process all quality control samples required by each analysis method and any additional requirements mandated through laboratory accreditation.  These requirements typically include calibration verification, matrix spikes and matrix spike duplicates, Internal standards, laboratory blanks and calibration standards. 

For chemistry samples, the reporting limit (RL) is defined as the lowest level calibration standard analyzed with the samples or used to calibrate the instrument. RLs for each analytes are defined in the MRP and described in Table 4 of the Sampling and Analysis Plan.  The RL is the limit at which the sample results are quantified. The program has established required reporting limits as the lowest level for quantification. It is understood that dilution of high-concentration samples may elevate RLs on a case-by-case basis. (Instruction:  Make sure to use terms appropriately.  For example, do not confuse the term RL with the terms method detection limit, practical quantitation limit, or minimum level.)

Toxicity
The laboratory conducting toxicity analyses will process all samples for toxicity testing according to the tables in Appendix B. All quality control requirements and specifications (e.g., renewal frequency) shall be followed. (Instruction:  Please verify with your toxicity laboratory that their procedures are consistent with Appendix B.)



11.  Instrument Inspection and Maintenance

Field probes require routine maintenance in order to perform properly.  Prior to and after use, instruments will be inspected for damage, missing or loose parts, battery function, and cleanliness.  This will include routine replacement of the batteries, inspection of the probe, meter, and cable for damage, and properly cleaning and storing the probes between uses. Sampling teams are to carry sufficient spare parts (e.g., turbidity wiper kit, O-rings, dissolved oxygen membranes, and dissolved oxygen electrolyte) and solutions (e.g., calibration standards) to perform the required analyses and any necessary maintenance in the field. Insert name here will be responsible for ensuring that field instruments are working properly.    

All field and laboratory equipment will be maintained in accordance with the manufacturer’s specifications as well as any requirements by the methods used.  Table 8 can be used to describe the required instrument inspection and maintenance schedule.

[bookmark: _Toc221118686]Table 8.  Applicable Instruments and Equipment
	Item
	Action
	Frequency
	Criteria
	Spare Parts
	Responsible Party

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



Program instrumentation and equipment not appearing in this table have no associated testing, inspection, or maintenance needs.


[bookmark: _Toc343600842][bookmark: _Toc345423700][bookmark: _Toc343176595][bookmark: _Toc343507400][bookmark: _Toc343507577]12.  Equipment Calibration

Immediately before use in the field, the field probe(s) will be calibrated for pH, specific conductivity, and turbidity.  The probe will be recalibrated again for the same parameters upon returning from field use.  Other parameters will be calibrated according to the frequency and approach described in Table 9.  Allowable drift is also described in Table 9.  If drift exceeds that shown in the table, data will be flagged as estimated and equipment maintenance and calibration procedures will be re-evaluated with action taken to correct, clean, or replace equipment or parts as needed.  

110

26


[bookmark: _Toc221118687]Table 9.  Calibration frequency and allowable drift
	Water Quality Parameter
	Points
Per Calibration
	Pre-Measurement Calibration Adjustment Frequency
	Accuracy Check (Post-Calibration Check) Frequency
	Allowable Drift (Measurement Accuracy)

	pH
	2
	Before every monitoring day
	After every monitoring day
	± 0.2 units

	Specific Conductivity
	Per manufacturer
	Before every monitoring day
	After every monitoring day
	± 10%

	Temperature
	Per manufacturer
	Per manufacturer
	Once annually against a thermometer
	± 0.5oC 

	Turbidity
	2
	Before every monitoring day
	After every monitoring day
	± 10%

	Velocity
	Per manufacturer
	Before every monitoring day1
	n/a2
	±10%







[bookmark: _Toc343600843][bookmark: _Toc345423701][bookmark: _Toc343176596][bookmark: _Toc343507401][bookmark: _Toc343507578]13.  Inspection of Supplies

(Instruction: To add more specific detail, edit the paragraph below and/or provide a list of project supplies and consumables that may directly or indirectly affect the quality of the results, specify criteria for acceptance, and identify persons responsible.)

All calibration materials will be inspected prior to use to ensure they have not expired and to ensure that sufficient quantity is available for upcoming monitoring needs.




[bookmark: _Toc343176597][bookmark: _Toc343507402][bookmark: _Toc343507579][bookmark: _Toc343600844][bookmark: _Toc345423702]14.  Existing Data

(Instruction: If this section is applicable to your project, provide information on data that will be obtained from other existing data sources.  Include how the types of data mentioned will be used and its relevance to the project.  This could include existing sampling and analytical data and files from a previous effort, photographs or topographical maps produced outside this project, information from the published literature, background information from facility or state files, and/or measurements that are ancillary to addressing the project’s objective.  Describe the measures of data quality that you will use to judge whether the data are acceptable for their intended use. In most cases this section will be not applicable to your project; if so you can state this, but do not delete the section.)

This section is not applicable to the project. (Instruction: Revise this sentence if this section is applicable to the project)


[bookmark: _Toc343176598][bookmark: _Toc343507403][bookmark: _Toc343507580][bookmark: _Toc343600845][bookmark: _Toc345423703]15.  Data Management


The project manager will maintain electronic and hard copies of data and forms collected. The project data files will be backed up routinely.  Data collected by this project will be submitted annually to the Water Board in a format acceptable to the Executive Officer.  


[bookmark: _Toc345423704]Assessment and Oversight

[bookmark: _Toc345423705]16.  Assessments & Response Actions

(Instruction:  Describe in this section any planned assessment of the monitoring program and associated data to ensure that the program is being undertaken consistent with the terms of this QAPP and with MRP requirements.)

Insert Name here will review data products with the Contractor/Monitoring Staff for completeness and compliance with the requirements of the MRP, the Sampling and Analysis Plan, and this QAPP.  Insert Name here is responsible for ensuring that the annual submittal of data and information is complete and is submitted on time.  Prior to submittal of each annual report, Insert Name here will discuss the findings with Contractor/Monitoring Staff to determine what actions can be taken to minimize any sampling or analytical problems, to adjust monitoring approach to be most effective, and to be clear on the data findings.  

Data assessment will include calculation of pollutant loads in kilograms per day as described in Part 5.A of the MRP.  Flow must be calculated from associated measures of water depth, channel area, water velocity, etc.  The concentration of each pollutant is multiplied by the flow to calculate load at the time of sampling.  An example of how to calculate load is shown in Appendix C.  Un-ionized ammonia must be calculated from total ammonia, temperature, and pH data.  Various tools are available on-line to assist with this. An example of a calculating tool can be found here:http://www.svl.net/resources/calculators/unionized-amonia-calculator.  

Based on data findings, Insert Name here will determine whether additional farm management practices need to be implemented to address any problem pollutants.

Water Board staff will review data for completeness, compliance with monitoring requirements, and for data exceedances and may have questions or requests for clarification.  If data indicates a serious water quality problem, Water Board staff may request additional information or sampling. No external field audits are planned.  



[bookmark: _Toc345423706]17.  Reports
(Instruction:  Identify all interim and final reports that will be written during the project term. Identify frequency of reporting, responsible individuals, and report recipients.  Information may be provided in narrative or tabular form below.)

Table 10 describes the monitoring reports required to be delivered associated with discharge monitoring.

[bookmark: _Toc221118688]Table 10.  Individual Surface Water Discharge Monitoring Reports
	Type of Report
	Frequency (daily, weekly, monthly, quarterly, annually, etc.)
	Projected Delivery Dates(s)
	Person(s) Responsible for Report Preparation

	QAPP/ Sampling and Analysis Plan
	Once
	March 15, 2013
	Insert name here

	Electronic and Hard Copy Data Submittal
	Annually
	March 15, 2014, Oct.1, 2014 and annually on Oct. 1 thereafter The format will be determined by December 31, 2013.
	Insert name here




Data collected by this project will be submitted annually to the Water Board in a format acceptable to the Executive Officer.  Annual reporting must contain at a minimum:

· Laboratory data reports (including quality assurance (QA) data);
· Narrative description of typical irrigation runoff patterns;
· Location of sampling sites and map(s);
· Sampling and analytical methods used;
· Method used to obtain flow at each monitoring site during each monitoring event; and
· Photos obtained from all monitoring sites, clearly labeled with location and date.

Sample COC forms will not be submitted but will be made available to Central Coast Water Board staff upon request.


[bookmark: _Toc345423707]Data Validation and Usability


[bookmark: _Toc345423708]18.  Data Review, Verification, and Validation Requirements

Data review is the in-house examination to ensure that the data have been recorded, transmitted, and processed correctly. That includes for example, checking for data entry, transcription, and calculation errors.  

Data verification is the process for evaluating the completeness, correctness, and compliance of a specific data set against the method quality objective requirements or other specifications.   

Data validation is an parameter (and sample) specific process to evaluate the data set relative to its intended use.

Data generated by project activities will be reviewed against the MQOs and practices defined in this QAPP.  Data that does not meet MQOs will be further evaluated to determine whether it is still usable by the project.  If sufficient evidence is found supporting data quality for use in this project, the data will be flagged as appropriate to indicate the cause of the concern but will not be rejected.  If data is seriously suspect as to its validity (for example, if the field or laboratory instrument was malfunctioning), it will be flagged with an “R” meaning “rejected”.  Examples of common data flags are shown in Appendix D.



[bookmark: _Toc345423709]19.  Verification and Validation Methods

Laboratory staff will verify that all specified method quality objectives are met or explained for each batch of samples.  If QA requirements are not met, samples will be reanalyzed when possible, with subsequent results submitted assuming they meet requirements.  Data that do not meet MQOs must be flagged as appropriate.  Data that are deemed unusable should be rejected and flagged with an “R”.  Flags that can be used to qualify the data are found in Appendix D.

Examples of data that need to be flagged:
· Analyses that falls between the method detection limit and the practical quantitation limit
· Analyses that exceed the holding time
· Matrix spike recovery, laboratory control samples or certified reference material checks fall outside method quality objective range (e.g. 80 -120%), indicating errors in accuracy
· RPD for field or lab duplicate or matrix spike duplicate exceeds 25%, indicating errors in precision

The Contractor/Laboratory will validate data as a final audit before submission.  Data will be examined for transcription errors, adherence to specified methods and calibration requirements, proper laboratory documentation, complete COC, and proper formatting and completeness.  If problems are identified in any of these processes, the Contractor will review the necessary program components and make adjustments to ensure that these problems do not continue.



[bookmark: _Toc345423710]20.  Reconciliation with User Requirements

Data collected by this project is required through the conditions of the Tier 3 MRP for the Order.  The data collected by this project will fulfill the requirements of the Central Coast Water Board by meeting the method quality objectives identified in this QAPP.  The most important use of the data, however, is to inform the owner/operator about the quality of the discharge entering waters of the state, so that corrections can be made to operations and associated management practices to reduce or eliminate the pollutant of concern.  If the owner/operator feels that different or additional information is necessary to inform these decisions, he/she may augment this monitoring.


     




	You have completed your project QAPP.  Please check that you have:
· Edited all text in blue to accurately reflect your project
· Appended all relevant forms, SOPs, etc.
· Updated the Table of Contents (to update: use F9)
· Updated List of Figures, List of Tables, List of Appendices as needed
· Deleted all guidance and example text boxes (in yellow highlight)
· Deleted this text box
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This appendix also includes several other common terminology associated with quality assurance

Analyte is a generic term for the chemical being analyzed by the laboratory.  It is sometimes used interchangeably with “parameter”, but also implies involvement of an analytical process (rather than a field measurement).

Accuracy is determined for field measures by field equipment calibration before and after sample measurement using appropriate standards.  Instrument drift that exceeds objectives should be flagged as “estimated”.  For laboratory measures, accuracy is determined by lab matrix spikes, certified reference material, and laboratory control samples. Data should be flagged as appropriate when RPD exceeds objectives.  Use the following formula to calculate RPD between the two samples:

	RPD = [A - B]  x 100%     
		      B

		Where:	RPD = the relative percent difference 
				A = the instrument measurement after sampling
				B= the instrument measurement before sampling

Precision measurements are typically determined by the resolution of the instrument, and by evaluation of field and laboratory duplicates (or splits).  Field duplicates account for both precision of sampling techniques, laboratory analysis, as well as environmental variability.  Field splits consist of two aliquots from the same composite sample, and field duplicates will consist of two grab samples collected in rapid succession.  Laboratory duplicates are used to evaluate precision of the laboratory process. RPD is expressed as:


		RPD = [D - P]  x 100%     
			P

		Where:	RPD = the relative percent difference 
				D = the measured value in the duplicate sample
				P= the measured value of the primary sample
			

Recovery measurements will be determined by laboratory spiking of a replicate sample with a known concentration of the analyte (the parameter being analyzed).  The target level of addition should be at least twice the original sample concentration.

Completeness is the number of analyses generating useable data for each analysis divided by the number of samples collected for that analysis.  So for example, if one bottle was broken in transit, and 10 samples were collected in total, the completeness is 9/10 X 100 = 90%.

Sensitivity is addressed by utilizing SWAMP Target RLs, where such values exist. No target RLs are set for field analyses.  For these, method sensitivity is dependent upon the field instruments used.

Bias is the systematic or persistent distortion of a measurement process that causes errors in one direction. 

Resolution is the smallest amount of change that an instrument can detect reliably. 

Reporting Limit is used interchangeably here with Practical Quantitation Limit
and is used to mean the lowest quantifiable value of the instrument or method.



Appendix A, cont. Measurement Quality Objectives for Laboratory Data

[bookmark: _Toc332124003]Certified laboratories use internal processes to ensure that data is documented.  Some of those processes are described below:
Laboratory Control Samples
The purpose of laboratory control samples is to demonstrate accuracy and precision of the analytical methods. Laboratory control samples are typically analyzed at the rate of one per sample batch. Recovery is a measure of the accuracy of an analytical test through the addition of a known quantity of an analyte to a sample.  Recovery is calculated as follows: 

		Recovery = Measured Concentration   X   100 
				Spiked Concentration 

If recovery of any analyte is outside the acceptable range for accuracy (e.g. 80% to 120% recovery), the analytical process is not being performed adequately for that analyte. In this case, the sample batch should be prepared again, and the laboratory control sample should be reanalyzed. 

Laboratory Duplicates
The purpose of analyzing laboratory duplicates is to demonstrate the precision of the analytical method. Laboratory duplicates are typically analyzed at the rate of one pair per sample batch, or one in 20 samples.  If the RPD for any analyte is greater than the precision criterion (e.g. 25% for conventional constituents) and the absolute difference between duplicates is greater than the RL, the analytical process is not being performed adequately for that analyte. Should this occur, the batch should be prepared again, and laboratory duplicates should be reanalyzed.If reanalysis doesn’t improve performance, data needs to be flagged with an “IL” flag, as described in Section 23.
Matrix Spikes and Matrix Spike Duplicates
The purpose of analyzing matrix spikes and matrix spike duplicates is to demonstrate accuracy (matrix spike) and precision (matrix spike duplicate) of the analytical method in a particular sample matrix. Matrix spikes and matrix spike duplicates are to be analyzed by the laboratory at the rate of one pair per sample batch, or one in 20 samples, whichever is more frequent. Each matrix spike and matrix spike duplicate will consist of an aliquot of laboratory-fortified environmental sample. Spiked analytes should be added to achieve concentrations between 2 and 10 times the expected sample value. Recovery is the accuracy of an analytical test measured against a known analyte addition to a sample 

If matrix spike recovery of any analyte is outside the acceptable range (e.g. 80% to 120% recovery), the results for that analyte will be determined not to meet the acceptance criteria. If recovery of laboratory control samples (i.e. those using blank water rather than sample matrix) is acceptable, the analytical process is being performed adequately for that analyte, and the problem is attributable to the sample matrix. An attempt should be made to correct the problem (by dilution, concentration, etc.), followed by re-analysis of the samples and the matrix spikes. If the matrix problem can’t be corrected, the results should be flagged a “GB” flag, which means the matrix spike recovery is not within control limits.

If matrix spike duplicate RPD for any analyte is greater than the precision criterion (25%), the results for that analyte will be determined not to meet the acceptance criteria. If the RPD for laboratory duplicates (i.e. those using blank water rather than sample matrix) is acceptable, the analytical process is being performed adequately for that analyte, and the problem is attributable to the sample matrix. An attempt should be to correct the problem (by dilution, concentration, etc.), followed by re-analysis of the samples and the matrix spike duplicates. If the matrix problem can’t be corrected, the results for that analyte should be flagged with a “IL” flag, which means the RPD exceeds the laboratory control limit.



[bookmark: _Toc345423510]QAPP Appendix B.  Detailed Measurement Quality Objectives for Toxicity Tests
SWAMP Measurement Quality Objectives for 96-Hour (48- and 24-Hour) Ceriodaphnia dubia Toxicity Tests (method includes Hyalella as a supplemental species – species test conditions may vary)
	Method Recommendation 

	EPA/821/R-02/012 (Test Method 2002.0) or validated and SWAMP-approved alternative method

	Data Acceptability Requirements 

	Parameter
	Criteria

	Test Acceptability Criteria*
	>90% survival in controls

	Data Qualification 

	Test Conditions
	Required

	Test Type
	Static non-renewal or static renewal

	Age at Test Initiation
	<24 hours

	Replication at Test Initiation
	>4                                      **

	Organisms/Replicate
	>5                                      **

	Food Source
	YCT and Selenastrum or comparable food

	Renewal Frequency
	Daily (unless otherwise specified by method)

	Test Duration
	96 hours(48 hours or 24 hours optional)

	Endpoints
	Survival

	Test Conditions
	Recommended**

	Temperature Range
	25 ± 1 °C (+/- 3 C required) 

	Light Intensity
	10 – 20 µE/m2/s OR 50 – 100 ft-c

	Photoperiod 
	16 hours of ambient laboratory light, 8 hours dark

	Test Chamber Size
	20 - 40 mL

	Replicate Volume
	>15 mL                             **

	Feeding Regime
	Feed while holding prior to test and 2 hours prior to test solution renewal 

	Laboratory Control Water
	Moderately hard water prepared in accordance with EPA protocols    
                                           **

	Minimum Sample Volume
	1 L                                     **

	Sensitivity
	Performance Criteria 

	Minimum Significant Difference
	No MSD available

	Water Chemistry 

	Test Parameter
	Required Frequency

	Initial Water Chemistry
	One DO, SC, pH, and temperature measurement per sample and per dilution

	Initial Unionized Ammonia
	One measurement per sample

	Initial Hardness and Alkalinity
	One measurement per sample

	Daily Water Chemistry
	One DO and one temperature measurement per sample

	Final Water Chemistry
	One DO, pH, and temperature measurement per sample and per dilution (One DO per renewal)

	Test Parameter
	Recommended Criteria

	Initial DO Range
	4.0 - 8.6 mg/L 

	Initial pH Range
	6.0 - 9.0

	Conductivity Controls 
	Include appropriate controls when sample conductivities are <100 or >2500 µS/cm

	Sample Handling/Collection 

	Test Parameter
	Recommended Conditions

	Species’ Conductivity Tolerance
	<2500 µS/cm

	Relevant Media
	Water column

	Sample Container Type
	Amber glass 

	Sample Preservation
	Wet or blue ice in field, 0 - 6 °C refrigeration in laboratory, dark at all times

	Sample Receipt Temperature
	0 - 6 °C

	Holding Time
	< 48 hours@ 0 - 6 °C; dark


*Test data are reviewed to verify that the test acceptability criteria (TAC) requirements for a valid test have been met.  Any test not meeting the minimum test acceptability criteria is considered invalid.  All invalid tests must be repeated with the newly collected sample.
**Deviations from the summary of recommended test conditions must be evaluated on a project-specific basis to determine the validity of test results. Deviations from recommended conditions may or may not invalidate a test result, depending on the degree of the departure and the objective of the test.  

[bookmark: _Toc345423361]
Appendix B, cont.  Detailed Measurement Quality Objectives for Toxicity Tests

Measurement Quality Objectives for 10-Day Hyalella azteca Water Toxicity Tests
	Method Recommendation

	EPA/821/R-02/013 (Test Method 1002.0) or validated and SWAMP-approved alternative method

	Data Acceptability Requirements 

	Parameter
	Criteria

	Test Acceptability Criteria*
	90% or greater survival in controls

	Data Qualification 

	Test Conditions
	Required

	Test Type
	Static renewal

	Age at Test Initiation
	7 – 14 days old

	Replication at Test Initiation
	5                                            **

	Organisms/Replicate
	10                                          **

	Food Source
	YCT

	Renewal Frequency
	80% renewal on Day 5

	Test Duration
	10 days

	Endpoints
	Survival

	Test Conditions
	Recommended**

	Temperature Range
	23 ± 1.0 °C

	Light Intensity
	500 - 1000 lux

	Photoperiod 
	16 hours of ambient laboratory light, 8 hours dark

	Test Chamber Size
	300 mL

	Replicate Volume
	100 mL water                         **

	Feeding Regime
	1.5 mL YCT every other day

	Laboratory Control Water
	Moderately hard water prepared in accordance with EPA protocols   
**

	Minimum Sample Volume
	1L                                           **

	Sensitivity
	Performance Criteria 

	Minimum Significant Difference
	No MSD available

	Water Chemistry

	Test Parameter
	Required Frequency

	Initial Water Chemistry
	One DO, SC, pH, and temperature measurement per sample and per dilution

	Initial Unionized Ammonia
	One measurement per sample

	Initial Hardness and Alkalinity
	One measurement per sample

	Daily Water Chemistry
	Temperature

	Final Water Chemistry
	One DO, EC, pH, and temperature measurement and per sample and per dilution (DO, EC, pH per renewal)

	Test Parameter
	Recommended Criteria

	Initial DO Range
	4.7 - 8.92 mg/L 

	Initial pH Range
	6.0 - 9.0

	Conductivity Controls 
	Include appropriate controls when sample conductivities are below or above levels in method      

	Sample Handling/Collection 

	Test Parameter
	Recommended Conditions

	Species’ Conductivity Tolerance
	<15 ppt

	Relevant Media
	Water

	Sample Container Type
	Amber glass

	Sample Preservation
	Wet or blue ice in field; 0 - 6 °C refrigeration in laboratory; dark at all times

	Sample Receipt Temperature
	0 - 6 °C

	Holding Time
	<48 hours@ 0 - 6 °C; dark


*Test data are reviewed to verify that the test acceptability criteria (TAC) requirements for a valid test have been met.  Any test not meeting the minimum test acceptability criteria is considered invalid.  All invalid tests must be repeated with the newly collected sample.
**Deviations from the summary of recommended test conditions must be evaluated on a project-specific basis to determine the validity of test results. Deviations from recommended conditions may or may not invalidate a test result, depending on the degree of the departure and the objective of the test.  

[bookmark: _Toc345423511]QAPP Appendix C.  Calculating Load

Flow measurements are typically collected in cubic feet per second.  Concentrations of pollutants are typically measured in milligrams (mg) or micrograms (ug) per milliliter (ml).  Load is a measure of weight per unit time. To calculate the load at the time of the measurement, flow is multiplied by concentration.  However, to correctly calculate load, flow and concentration need to be expressed in the same units of measurement.  Also, the Tier 3 MRP requires that load be calculated in terms of kilograms (kg) per day.  To make this calculation, follow the instructions below.

1) To convert flow from cubic feet per second (cfs) to liters per second, multiply by 28.32.

Example:  If measured flow is 0.75 cfs

Then:    0.75 cfs * 28.32 = 21.24 liters/second

2) To calculate load, multiply flow in liters per second by the concentration.  For example suppose you have measured a concentration of 20 mg/L nitrate-N in your drain channel, flowing at a rate of 21.24 liters/second: 

21.24 liters X  20 mg   = 424.8 mg
second	         liter	    second	

424.8 mg of nitrate are moving down the channel per second.  

3) To convert mg/second to kilograms per day, multiply by 0.0864

To convert ug/second to kilograms per day, multiply by 0.0000864(or 8.64 x 10 -5)



Example: if you have measured a concentration of 0.29 ug/L of chlorpyrifos in a flow of 21.24 liters/second:

21.24 liters X  0.29ug   = 6.16 ug  X  0.0000864 =  0.00053 kilograms per day
second	          liter	     second

0.00053 kilograms of chlorpyrifos are moving down the channel per day.  

There are a number of helpful online conversion tools that you can use to automatically convert units of measurement, such as this one:  http://www.translatorscafe.com/cafe/units-converter/flow-mass/calculator/kilogram-per-day-%5Bkg/d%5D-to-microgram-per-second/


[bookmark: _Toc345423512]QAPP Appendix D.  List of California Environmental Data Exchange Network (CEDEN) Data Flags that can be Used to Qualify Data

Below is a list of data flags used by the Surface Water Ambient Monitoring Program that can be used to qualify data that does not meet MQOs.

	H
	A holding time violation has occurred

	CJ
	Analyte concentration is in excess of the instrument calibration; considered estimated

	IP
	Analyte detected in method, trip, or equipment blank

	R
	Data rejected - EPA flag

	FDC
	Drift check not acceptable

	FD
	Dry site

	J
	Estimated value - analyses that falls between the method detection limit and the reporting limit

	FDP
	Field duplicate RPD above QC limit

	FIF
	Instrument/probe failure

	EU
	LCS is outside of acceptance limits. MS/MSD are acceptable

	EUM
	LCS is outside of control limits

	GB
	Matrix spike recovery not within control limits

	None
	None - No QA qualifier

	NR
	Not recorded

	NSA
	Not sampled - no site access

	IU
	Percent Recovery exceeds laboratory control limit

	DB
	QA results outside of acceptance limits due to matrix effects

	CS
	QC criteria not met due to analyte concentration near RL

	CT
	QC criteria not met due to high level of analyte concentration

	DF
	Reporting limits elevated due to matrix interferences

	IL
	RPD exceeds laboratory control limit

	FS
	Too shallow for probe measurement

	FUD
	Unable to deploy instrument
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Laboratory Name    CHAIN OF CUSTODY  

Report to/Contact person:     Name of contact person   Address   Telephone number   Fax     MATRIX  =   Water (w), Sediment (s)  Analysis Requested  

             

EPA 3 53.2  NO3 +NO2   as N  EPA 350.1   NH3 as N  EPA 8141A  Chlorpyrifos  EPA 8141A  Diazinon  EP A - 821 - R - 02 - 012  Ceriodaphnia toxicity (96 - hr)  EPA  821 - R - 02 - 012  Hyalella  toxicity in water ( 96 - hour )  

Project:       

Sampler:      

Lab #  SiteTag  Date and  Time  sampled  

 Doe - Site  1  1430  9/13/13  W                    

 Doe - Site  2  1500  9/13/13  W                    

 Doe - Site  3  1530  9/13/13  W                    

                      

                      

                      

                      

Comments:   QC data  is also   requested  Billing Info  Relinquished By:   Date and Time:   

same as above     Attention:   

Received By:   Date and Time:   


