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Stages of a monitoring program

Issues
1. Possible health effects from swimming

2. Aquatic plants taking over lake

Information need – Questions

1. Do bacteria levels exceed state criteria?

2. a. Are there exotic species in lake?

b. Have plant densities & coverage increased over time?

Study

1. Sample E. coli in vicinity of swimming areas. 

2. Annual plant mapping, identification

Spot surveys of lake several times, looking for exotics 

Results

1. E. coli levels were between 270 – 2000 on all dates.  Samples were taken during dry and wet weather. 

2. a. 2 exotic species found.

b. Macrophyte coverage estimated at 60%, density estimated at 30-80% in those areas.
Stages of a monitoring program, with examples.

Findings
1. Bacteria levels exceed standards.   At 8 of 10 sites, 3 highest readings occurred on wet weather events.

2. a. Exotic species exist, heaviest density at boat ramp.
b. 1980 study revealed coverage was 35% of lake; density was 20-40% in those areas.    Density and coverage were greater in 2001 than in 1980. 
Conclusions

1. Water is unsafe for swimming under all conditions, but especially after storm events.

2. a. Exotic species have appeared in the lake, probably due to non-resident boats putting in at the public boat ramp.

b. Macrophyte coverage and densities seem to be increasing, but there is a limited pool of data with which to compare.

Recommendations

1. Post all swimming areas.  Conduct followup monitoring to locate pollution sources.

2. a. Institute exotic species control program...  

Implement education/inspection program at boat ramp.  Apply for grant to assist with expenses.

b.  Continue annual monitoring to  better establish macrophyte trends.

Implement landowner education program re. 

fertilizers, septic system cleaning, etc.  

Stages of a monitoring program with examples
The Massachusetts Volunteer Monitor’s Guidebook to Quality Assurance Project Plans
http://www.mass.gov/dep/public/qapp.pdf
Massachusetts DEP Water Quality Assessment Reports
http://www.mass.gov/dep/water/resources/wqassess.htm
MassWWP Protocols, SOPs  Web Pages

http://www.umass.edu/tei/mwwp/protocols.html
http://www.umass.edu/tei/mwwp/sop.html
MassWWP Listserv URL

http://www.umass.edu/tei/mwwp/listserv.html 

EPA Volunteer Monitor Listserv 

volmonitor-subscribe@lists.epa.gov 
Useful web sites

Summary of Requirements for a QAPP:
1) Must be submitted to [DEP] for review and approval.  QAPP has been approved once the signature approval page is completed.

2) Must have a table of contents containing the 24 QAPP elements.

3) Must be distributed to major project participants.

4) The project must have an organized structure for effective communication and completion of tasks.

5) Must document sufficient background knowledge, demonstrated need and defined objectives.

6) Must summarize basically what the project entails (i.e., who, when, where, why and how data collection will occur), including a task calendar.

7) Must state clear and achievable data quality objectives for each parameter to be measured in the project.
8) Instruction in all aspects of project data collection and management shall be provided to project participants (as applicable, depending on assigned tasks) and shall be documented, including trainee signatures, trainer(s), dates of training and subject matter.

9) Documentation and record-keeping for all project activities related to data collection and data quality shall be implemented for the duration of the project.

10) a. Must explain the general thought process behind the sampling plan, as well as provide detailed information regarding the “what, when, how, where and why” that was generally referred to in Element 6. 

b. Must discuss measures to be taken to ensure the health and safety of project participants for the duration of the project.

11) Must provide detailed information regarding how samples will be collected and preserved, as well as copies of standard operating procedures (SOPs).

12) The procedures used to label, transport, store and track custody of samples must be explained.

13) All analytical methods used in the project shall be and be based on standardized laboratory methods that are specifically referenced or contained in the QAPP.

14) Project sampling shall include appropriate field and laboratory quality control samples to assess general data quality issues, as well as specific data quality objectives specified in Element 7 of the QAPP.

15) The project shall include a systematic process for consistently checking, testing and maintaining instruments and equipment for proper functioning.

16) All instruments used in the project shall be calibrated at a pre-determined frequency to ensure instrument accuracy and precision for the duration of the project (with logbook documentation).

17) The procurement, inspection and acceptance of sampling, analytical and ancillary project supplies shall occur in a consistent, timely manner.  

18) Shall provide detailed information for any non-project data used in developing and implementing the QAPP or in any other way affecting the project.  

19) The project shall include a data management system and detail it in the QAPP.

20) The project shall have a defined process for identifying and effectively addressing issues that affect data quality, personal safety, and other important project components.  

21) The project shall include a reporting mechanism for project data.  Reporting shall include raw data, QC data and important metadata.

22) All project data, metadata and quality control data shall be critically reviewed to look for problems that may compromise data usability. 

23) QAPP shall explain how all project data and metadata are reviewed and approved as usable data (and as un-usable when the data are questionable for any reason). 

24) QAPP shall describe a process (and mechanisms to accomplish it) whereby resulting data are compared to the planned Data Quality Objectives.

General QAPP Section 5:   Problem Definition/Background

General QAPP Requirement #5:  The General QAPP Adoption Form must document sufficient background knowledge, the need for the proposed work, and defined objectives.
The Executive Office of Energy & Environmental Affairs (EOEEA) supports organizations that monitor watershed resources; coordinates such efforts with state priority projects; and gathers valuable information to support the protection and restoration of important aquatic habitats and natural resources.  A Water Quality Monitoring Strategy for the Commonwealth of Massachusetts – Massachusetts Department of Environmental Protection (MassDEP) http://www.mass.gov/dep/water/resources/stratgy9.pdf states that citizen monitoring programs “can serve as an important part of a statewide water quality monitoring network.”  Historically, Massachusetts citizen groups active in wetlands and water bodies have conducted monitoring programs including ground and surface water quality monitoring, wetland biological assessments, and monitoring for introduced species to support the protection and restoration of critical natural resources.  

This General QAPP addresses monitoring activities related to the following four  issues:  
Water Quality:  The Commonwealth’s watersheds suffer from a number of impairments to water quality, with over 90% of the impaired water bodies in Massachusetts containing elevated levels of bacteria or nutrients.  Data collected from this effort are intended to assist MassDEP in evaluating water bodies that have not yet been assessed, documenting water quality trends necessary for the designation of strategies to remediate the impairment, and evaluating water quality in areas where these strategies are already being implemented.  

Biological & Habitat Assessment: Biological assessments (e.g. macroinvertebrate, fish identifications and counts) are a direct measure of the health of the aquatic community.  They are used to evaluate aquatic life use-support status and to supplement other water quality monitoring and management programs. They are considered response indicators: measures of integrated or cumulative reactions to exposure and stress, such as elevated temperature or chemical levels, depressed oxygen levels, or altered habitat.  Habitat assessments are considered stressor indicators, in that they can reveal activities or alterations that affect the aquatic environment, for instance by producing increased sediment, unnaturally changing flow regimes or river channel morphology, or by eliminating shade from stream environments. 

Wetland Health Assessment:  Wetland biological assessments are a critical component of the evaluation of development impacts on important aquatic habitats.  Evaluation of these impacts requires not only the collection of water quality data, but also an assessment of the biological response of these systems to anthropogenic factors.  These assessments will aid the Commonwealth in establishing baseline conditions, measuring the scale of the impacts to these systems, and assessing the response of wetlands to restoration efforts.  

Introduced Species:  Introduced (nonindigenous) species may pose a significant threat to the Commonwealth’s freshwaters. For example, “aquatic macrophytes such as water chestnut and Eurasian water milfoil have become established and are aggressively spreading in lakes and ponds. In addition, common reed and purple loosestrife are rapidly clogging waterways and out-competing native species. Although the zebra mussel has yet to be documented in Massachusetts, it is found in the Connecticut side of the Housatonic watershed, very close to the Massachusetts border. The Asian clam and other species of aquatic macrophytes such as hydrilla and giant salvinia are causing problems in nearby states
Volunteer monitoring activities (including studies funded by EOEEA volunteer monitoring grants programs) typically include one or more of the following  objectives:

1) Provide quality-controlled data that support the assessment and restoration of watersheds and critical habitats through the implementation of Commonwealth programs such as:

i) DEP’s 305(b) water body health assessments http://www.mass.gov/dep/water/resources/wqassess.htm 

and TMDL development for impaired waters  http://www.mass.gov/dep/water/resources/tmdls.htm 

ii) Clean Water Act Section 319 projects http://www.mass.gov/dep/water/319sum06.pdf 
iii) Massachusetts Aquatic Invasive Species Management Plan  http://www.anstaskforce.gov/Mass_AIS_Plan.pdf  
iv) EOEEA’s watershed action plans  http://www.mass.gov/envir/water/publications.htm 
v) CZM’s Nonpoint Source Pollution Remediation Program  http://www.mass.gov/czm/cprgp.htm

vi) Commonwealth’s Beaches Act  http://www.mass.gov/legis/laws/seslaw00/sl000248.htm 

vii) CZM’s Wetlands Restoration Program  http://www.mass.gov/czm/wrp/index.htm 

viii) Riverways Adopt-A-Stream Program http://www.mass.gov/dfwele/river/programs/adoptastream/index.htm

ix) Riverways RIFLS Program http://www.rifls.org

x) DCR’s Lakes and Ponds Program http://www.mass.gov/dcr/waterSupply/lakepond/lakepond.ht
xi) DCR’s Weed Watchers Program  http://www.mass.gov/dcr/waterSupply/lakepond/weedwatch.htm

2) Leverage the Commonwealth’s funds to increase the collection of quality data.  A primary goal of data collection is to produce data of known and documented quality, in support of state monitoring programs, state water body health assessments (305(b)), Total Maximum Daily Load (TMDL) programs, municipal infrastructure improvements, Clean Water Act Section 319 projects, Massachusetts Wetlands Restoration Program projects, to collect baseline information for unassessed waters, and to advise local-level decision makers and educate the public on the condition of local waters and habitats.

3) Watershed/Wetlands health assessment.  This objective is to assess the ecological health ( which may include water quality, habitat, plants, benthic macroinvertebrates, etc.), relative to the attainment of designated uses as described in the Surface Water Quality Standards http://www.mass.gov/dep/service/regulations/314cmr04.pdf of selected surface waters and watersheds.  Information objectives may include addressing specific baseline data needs, monitoring for changes in watershed/wetlands health and evaluating the need for restoration or mitigation efforts.  These objectives are typically met by collecting multiple samples per year, at fixed stations for a given number of years.  Details are provided in Sections 10 and 11, and in a program-specific General QAPP Adoption Form. 
4) Pollution source identification and impact assessment.  Impacts may be positive (e.g., installation of a pollution control system) or negative (e.g. pollution).  This objective is met in two stages:  1) source tracking: as necessary to locate suspected impacts, and 2) monitoring known/potential impacts with temporal or spatial bracketing of a particular impact on a schedule chosen to capture discharges and, for comparison purposes, periods when or locations where no discharge occurs, as appropriate.

Adoption Form  Section 5. Problem Definition/Background

Monitoring and Data Use Objectives 

As specified in the GENERAL QAPP, this project will provide information related to the following issues (check all that apply):

· Water Quality 

· Biological & Habitat Assessment

· Wetland Health Assessment 

· Introduced Species (freshwater)
As explained in the GENERAL QAPP, the monitoring objectives of this project include (check all that apply):

· Provide quality-controlled data that support the assessment and restoration of  watersheds and critical habitats through the implementation of Commonwealth programs such as (check all that apply):

·  DEP’s 305(b) water body health assessments and TMDL development for impaired waters 

·  Clean Water Act Section 319 projects

·  Massachusetts Aquatic Invasive Species Management Plan 
·  EOEEA’s watershed action plans 

·  Commonwealth’s Beaches Act.

·  CZM’s Wetlands Restoration Program

·  Riverways Adopt-A-Stream Program

·  Riverways RIFLS Program

·  DCR’s Lakes and Ponds

·  DCR’s Weed Watchers Program

·  Other (specify) __________________________________________________

· Leverage the Commonwealth’s funds to increase the collection of quality data

· Water body/watershed health assessment

· Impact assessment

· Source identification or hot spot monitoring

· Nonindigenous species assessments 
· Public education and outreach

· Local infrastructure improvements
· Other (specify) ____________________________________________________

General QAPP   Table 7.1. Data Quality Objectives (for common parameters)

	Parameter
	Units
	Accuracy 2
	Overall Precision  1

(RPD)
	Approx. Expected Range

	Total Kjeldahl  Nitrogen
	mg/l


	80% - 120% recovery of lab fortified matrix (LFM)
	30%
	0-2

	Total Nitrogen
	mg/l


	80% - 120% recovery of lab fortified matrix (LFM)
	30%
	0-2

	Phosphorus - all forms
	Mg/l
	80% - 120% recovery of lab fortified matrix (LFM)
	20%
	0-0.1

	Dissolved oxygen

(concentration and/or saturation)
	Mg/l
	+/- 0.5
	< 20% (between field duplicate samples or readings)
	0-12

	Temperature
	Celsius (C) degrees
	+/- 1C
	< 10% (between field duplicate samples or readings)
	0-35


Adoption Form  Table 7.1.  Data Quality Objectives (as appropriate)
	Parameter
	Units
	MDL
	RDL
	Expected Range
	Accuracy (+/-)
	Precision (RPD)

	   Example:
Total Kjeldahl  Nitrogen
	mg/l


	0.05
	0.05
	0-2
	80% - 120% recovery of lab fortified matrix (LFM)
	30%

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Adoption Form  Section 1. Signature l Page

Copy from General QAPP, fill in/replace as necessary

We, the undersigned, have read and understand the requirements outlined in the General QAPP for Massachusetts Volunteer Coastal Monitoring, and establish that this project meets the overall intent and requirements set forth in the General QAPP. 
Project Manager

_______________________________________________________________________  

Name








Date

Address
Phone:

Fax:

Email:
Monitoring Program Coordinator

________________________________________________________________________  

Name








Date

Address
Phone:

Fax:

Email:
Program Quality Assurance Officer

______________________________________________________  

Name








Date

Address

Phone:

Fax:  

Email:

________________________________________________________________________

Richard Chase, DEP QA Officer




Date

 

627 Main St., 2nd floor, Worcester, MA 01608 

(508) 767-2859
Fax: 508-791-4131
email: richard.f.chase@state.ma.us
________________________________________________________________________      

Arthur Screpetis, DEP Technical Reviewer



Date   

627 Main Street, 2nd floor, Worcester, MA  01608

508-767-2875,     
Fax: 508-791-4131
email: arthur.screpetis@state.ma.us, 

________________________________________________________________________      

Arthur Screpetis, DEP Technical Reviewer



Date   

627 Main Street, 2nd floor, Worcester, MA  01608

508-767-2875,     
Fax: 508-791-4131
email: arthur.screpetis@state.ma.us, 

Adoption Form  2. Table of Contents

Copy from General QAPP, repaginate after all edits are completed

Adoption Form  3. Distribution List (as applicable)

Project Manager:  _______________________________________________________

Monitoring Program Coordinator:  __________________________________________




Program Quality Assurance Officer:  ________________________________________


Project Field Coordinator:  ________________________________________________



Project Lab Coordinator:  _________________________________________________


Data Management Coordinator:  ____________________________________________


Program Participants:  ________________________________________________________________________________________________________________________________________________________________________________________________________________________

Richard Chase, DEP QA Officer





 

627 Main St., 2nd floor, Worcester, MA 01608 

Phone: (508) 767-2859
Fax: 508-791-4131
email: richard.f.chase@state.ma.us
Arthur Screpetis, DEP Technical Reviewer





627 Main Street, 2nd floor, Worcester, MA 01608

Phone: 508-767-2875,   Fax: 508-791-4131


email: arthur.screpetis@state.ma.us 

Todd Callaghan, CZM Project Contact





251 Causeway St. Suite 800, Boston, MA 02114-2119

Phone 617- 626-1233
  Fax: 617-626-1240

email: todd.callaghan@state.ma.us

Town/City Governance: _______________________________________________

Conservation Commission:  ____________________________________________

Regional/Local Planning Office:  ________________________________________

Other(s):  _______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

General QAPP  Section 4.  Project Organization 

Key project personnel and their corresponding responsibilities   

	Name(s)
	Project Title/Responsibility

	Specify in the General QAPP Adoption Form
	Project Manager – Oversees all aspects of project that incorporate the monitoring program including: fiscal management, project objectives, data uses, program changes, etc.

	Specify in the General QAPP Adoption Form
	Technical Advisory Committee – Program oversight and advice.

	Specify in the General QAPP Adoption Form
	Monitoring Program Coordinator (a.k.a. Monitoring Coordinator) – Volunteer recruitment and training, coordination with TAC. Develops General QAPP Adoption Form. Produces monitoring report. Produces or oversees outreach efforts, in coordination with project manager.

	Specify in the General QAPP Adoption Form
	Lab Coordinator – Makes arrangements with any lab(s) used to perform analyses according to QAPP; Ensures correct procedures are used, holding times are met, and adequate documentation is provided.

	Specify in the General QAPP Adoption Form
	Field Coordinator – Responsible for training and supervising volunteers in field work; ensures field forms are properly filled out, samples and forms are transported to laboratories as needed; and performs QC checks to make sure procedures are followed or corrected as needed  (in collaboration with project QC officer). 

	Specify in the General QAPP Adoption Form
	Data Management Coordinator – Maintains the data systems for the program, performs/oversees data entry, and checks entries for accuracy against field and lab forms.

	Specify in the General QAPP Adoption Form
	QA Officer – Runs QC program.

	Specify in the General QAPP Adoption Form
	Volunteers – Sample, perform field analyses, assist in laboratory analyses and/or data entry.  

	Specify in the General QAPP Adoption Form
	Agency Project Contact – Oversees grant administration and ensures reporting requirements are met.

	Specify in the General QAPP Adoption Form
	USEPA Quality Assurance Officer – Reviews General QAPP Adoption Form, as applicable.

	Richard Chase
	DEP Quality Assurance Officer – Reads QA reports, reviews General QAPP Adoption Form, confers with program QA officer on quality control issues that arise during the course of a monitoring program. 

	Arthur Screpetis, Adrienne Pappal
	DEP Technical Reviewers – Review General QAPP Adoption Form.


General QAPP  Section 5. Problem Definition/Background

General QAPP Requirement #5:  The General QAPP Adoption Form must document sufficient background knowledge, the need for the proposed work, and defined objectives.
Agency Mission, History
The Executive Office of Energy & Environmental Affairs (EOEEA) supports organizations that monitor watershed resources; coordinates such efforts with state priority projects; and gathers valuable information to support the protection and restoration of important aquatic habitats and natural resources.  A Water Quality Monitoring Strategy for the Commonwealth of Massachusetts – Massachusetts Department of Environmental Protection (MassDEP) http://www.mass.gov/dep/water/resources/stratgy9.pdf states that citizen monitoring programs “can serve as an important part of a statewide water quality monitoring network.”  Historically, Massachusetts citizen groups active in wetlands and water bodies have conducted monitoring programs including ground and surface water quality monitoring, wetland biological assessments, and monitoring for introduced species to support the protection and restoration of critical natural resources.  

This General QAPP addresses monitoring activities related to the following four issues:  

Water Quality:  The Commonwealth’s watersheds suffer from a number of impairments to water quality, with over 90% of the impaired water bodies in Massachusetts containing elevated levels of bacteria or nutrients.  Data collected from this effort are intended to assist MassDEP in evaluating water bodies that have not yet been assessed, documenting water quality trends necessary for the designation of strategies to remediate the impairment, and evaluating water quality in areas where these strategies are already being implemented.  

Biological & Habitat Assessment: Biological assessments (e.g. macroinvertebrate, fish identifications and counts) are a direct measure of the health of the aquatic community.  They are used to evaluate aquatic life use-support status and to supplement other water quality monitoring and management programs. They are considered response indicators: measures of integrated or cumulative reactions to exposure and stress, such as elevated temperature or chemical levels, depressed oxygen levels, or altered habitat.  Habitat assessments are considered stressor indicators, in that they can reveal activities or alterations that affect the aquatic environment, for instance by producing increased sediment, unnaturally changing flow regimes or river channel morphology, or by eliminating shade from stream environments. 

Wetland Health Assessment:  Wetland biological assessments are a critical component of the evaluation of development impacts on important aquatic habitats.  Evaluation of these impacts requires not only the collection of water quality data, but also an assessment of the biological response of these systems to anthropogenic factors.  These assessments will aid the Commonwealth in establishing baseline conditions, measuring the scale of the impacts to these systems, and assessing the response of wetlands to restoration efforts.  

 Introduced Species:  Introduced (nonindigenous) species may pose a significant threat to the Commonwealth’s freshwaters. For example, “aquatic macrophytes such as water chestnut and Eurasian water milfoil have become established and are aggressively spreading in lakes and ponds. In addition, common reed and purple loosestrife are rapidly clogging waterways and out-competing native species. Although the zebra mussel has yet to be documented in Massachusetts, it is found in the Connecticut side of the Housatonic watershed, very close to the Massachusetts border. The Asian clam and other species of aquatic macrophytes such as hydrilla and giant salvinia are causing problems in nearby states and have a reasonable chance of making it to Massachusetts if conditions are favorable.”  (The Massachusetts Aquatic Invasive Species Management Plan, Massachusetts Aquatic Invasive Species Working Group, CZM 2002).
While the economic losses associated with introduced species has been estimated at hundreds of millions to billions of dollars nationwide, very little effort has been dedicated to monitoring for new infestations.  Introduced species monitoring efforts will allow the Commonwealth to better understand vectors of introduction, analyze population dynamics, and eradicate new introductions before they spread.

General QAPP  Section 5.
This General QAPP addresses monitoring activities related to the following four  issues:  
Water Quality:  The Commonwealth’s watersheds suffer from a number of impairments to water quality, with over 90% of the impaired water bodies in Massachusetts containing elevated levels of bacteria or nutrients.  Data collected from this effort are intended to assist MassDEP in evaluating water bodies that have not yet been assessed, documenting water quality trends necessary for the designation of strategies to remediate the impairment, and evaluating water quality in areas where these strategies are already being implemented.  

Biological & Habitat Assessment: Biological assessments (e.g. macroinvertebrate, fish identifications and counts) are a direct measure of the health of the aquatic community.  They are used to evaluate aquatic life use-support status and to supplement other water quality monitoring and management programs. They are considered response indicators: measures of integrated or cumulative reactions to exposure and stress, such as elevated temperature or chemical levels, depressed oxygen levels, or altered habitat.  Habitat assessments are considered stressor indicators, in that they can reveal activities or alterations that affect the aquatic environment, for instance by producing increased sediment, unnaturally changing flow regimes or river channel morphology, or by eliminating shade from stream environments. 

Wetland Health Assessment:  Wetland biological assessments are a critical component of the evaluation of development impacts on important aquatic habitats.  Evaluation of these impacts requires not only the collection of water quality data, but also an assessment of the biological response of these systems to anthropogenic factors.  These assessments will aid the Commonwealth in establishing baseline conditions, measuring the scale of the impacts to these systems, and assessing the response of wetlands to restoration efforts.  

Introduced Species:  Introduced (nonindigenous) species may pose a significant threat to the Commonwealth’s freshwaters. For example, “aquatic macrophytes such as water chestnut and Eurasian water milfoil have become established and are aggressively spreading in lakes and ponds. In addition, common reed and purple loosestrife are rapidly clogging waterways and out-competing native species. Although the zebra mussel has yet to be documented in Massachusetts, it is found in the Connecticut side of the Housatonic watershed, very close to the Massachusetts border. The Asian clam and other species of aquatic macrophytes such as hydrilla and giant salvinia are causing problems in nearby states and have a reasonable chance of making it to Massachusetts if conditions are favorable.”  (The Massachusetts Aquatic Invasive Species Management Plan, Massachusetts Aquatic Invasive Species Working Group, CZM 2002).
While the economic losses associated with introduced species has been estimated at hundreds of millions to billions of dollars nationwide, very little effort has been dedicated to monitoring for new infestations.  Introduced species monitoring efforts will allow the Commonwealth to better understand vectors of introduction, analyze population dynamics, and eradicate new introductions before they spread.

General QAPP  Section 5.
Volunteer monitoring activities (including studies funded by EOEEA volunteer monitoring grants programs) typically include one or more of the following  objectives:
1) Provide quality-controlled data that support the assessment and restoration of watersheds and critical habitats through the implementation of Commonwealth programs such as:

i) DEP’s 305(b) water body health assessments http://www.mass.gov/dep/water/resources/wqassess.htm 

and TMDL development for impaired waters  http://www.mass.gov/dep/water/resources/tmdls.htm 

ii) Clean Water Act Section 319 projects http://www.mass.gov/dep/water/319sum06.pdf 
iii) Massachusetts Aquatic Invasive Species Management Plan  http://www.anstaskforce.gov/Mass_AIS_Plan.pdf  
iv) EOEEA’s watershed action plans  http://www.mass.gov/envir/water/publications.htm 
v) CZM’s Nonpoint Source Pollution Remediation Program  http://www.mass.gov/czm/cprgp.htm

vi) Commonwealth’s Beaches Act  http://www.mass.gov/legis/laws/seslaw00/sl000248.htm 

vii) CZM’s Wetlands Restoration Program  http://www.mass.gov/czm/wrp/index.htm 

viii) Riverways Adopt-A-Stream Program http://www.mass.gov/dfwele/river/programs/adoptastream/index.htm

ix) Riverways RIFLS Program http://www.rifls.org

x) DCR’s Lakes and Ponds Program http://www.mass.gov/dcr/waterSupply/lakepond/lakepond.ht
xi) DCR’s Weed Watchers Program  http://www.mass.gov/dcr/waterSupply/lakepond/weedwatch.htm

2) Leverage the Commonwealth’s funds to increase the collection of quality data.  A primary goal of data collection is to produce data of known and documented quality, in support of state monitoring programs, state water body health assessments (305(b)), Total Maximum Daily Load (TMDL) programs, municipal infrastructure improvements, Clean Water Act Section 319 projects, Massachusetts Wetlands Restoration Program projects, to collect baseline information for unassessed waters, and to advise local-level decision makers and educate the public on the condition of local waters and habitats.

3) Watershed/Wetlands health assessment.  This objective is to assess the ecological health ( which may include water quality, habitat, plants, benthic macroinvertebrates, etc.), relative to the attainment of designated uses as described in the Surface Water Quality Standards http://www.mass.gov/dep/service/regulations/314cmr04.pdf of selected surface waters and watersheds.  Information objectives may include addressing specific baseline data needs, monitoring for changes in watershed/wetlands health and evaluating the need for restoration or mitigation efforts.  These objectives are typically met by collecting multiple samples per year, at fixed stations for a given number of years.  Details are provided in Sections 10 and 11, and in a program-specific General QAPP Adoption Form. 
4) Pollution source identification and impact assessment.  Impacts may be positive (e.g., installation of a pollution control system) or negative (e.g. pollution).  This objective is met in two stages:  1) source tracking: as necessary to locate suspected impacts, and 2) monitoring known/potential impacts with temporal or spatial bracketing of a particular impact on a schedule chosen to capture discharges and, for comparison purposes, periods when or locations where no discharge occurs, as appropriate.

Adoption Form  Section 5. Problem Definition/Background

Monitoring and Data Use Objectives 

As specified in the GENERAL QAPP, this project will provide information related to the following issues (check all that apply):

· Water Quality 

· Biological & Habitat Assessment

· Wetland Health Assessment 

· Introduced Species (freshwater)
As explained in the GENERAL QAPP, the monitoring objectives of this project include (check all that apply):

· Provide quality-controlled data that support the assessment and restoration of  watersheds and critical habitats through the implementation of Commonwealth programs such as (check all that apply):

·  DEP’s 305(b) water body health assessments and TMDL development for impaired waters 

·  Clean Water Act Section 319 projects

·  Massachusetts Aquatic Invasive Species Management Plan 
·  EOEEA’s watershed action plans 

·  Commonwealth’s Beaches Act.

·  CZM’s Wetlands Restoration Program

·  Riverways Adopt-A-Stream Program

·  Riverways RIFLS Program

·  DCR’s Lakes and Ponds

·  DCR’s Weed Watchers Program

·  Other (specify) __________________________________________________

· Leverage the Commonwealth’s funds to increase the collection of quality data

· Water body/watershed health assessment

· Impact assessment

· Source identification or hot spot monitoring

· Nonindigenous species assessments 
· Public education and outreach

· Local infrastructure improvements
· Other (specify) ____________________________________________________

General QAPP  Section 6. Project/Task Description
□ General QAPP Requirement #6:  The General QAPP Adoption Form must include a brief project summary (i.e., who, when, where, why and how data collection will occur), including a task calendar.

Information types, sampling activities
The type of data that can be collected under this General QAPP includes, but is not limited to:

· Water depth, depth of sample location, depth to water surface from fixed points and staff gage level readings

· Secchi disk and transparency tube measurements for water clarity / transparency

· Depth of the sample site

· Chlorophyll-a concentrations as an estimate of algal populations

· Phosphorus and nitrogen forms to measure nutrient levels

· Turbidity, solids, and conductivity to evaluate the presence of dissolved or suspended materials in the water column 

· Dissolved oxygen concentration and percent saturation to determine the amount of oxygen available for aquatic life; when collected along depth profiles, to determine if stratification occurs 

· Temperature to determine the suitability of habitat for aquatic life; when collected along depth profiles, to determine if stratification occurs

· Alkalinity and pH to determine if the waterbody is affected by acid deposition

· Presence of non indigenous plants/animals to track the existence, spread, and/or success of removal efforts for invasive species  

· Bacteria and viruses to evaluate health risks associated with recreation 

· Detection of optical brighteners/fluorescent whitening agents (FWAs), caffeine, and (pharmaceutical and personal care product metabolites) to indicate the presence of sewage   

· Biological monitoring to determine the nature of plant and animal communities and their response to any changes in water quality or habitat condition.
· Habitat monitoring to determine suitability of waters for aquatic life, assess land use impacts to waterways, and to aid in interpretation of biological monitoring data. 
· Wetland health assessments, including macroinvertebrates, physical and chemical indicators found in rivers and/or lakes; monitoring of wetland-associated flora and fauna (e.g. amphibians, birds), soils, and vernal pools.

General QAPP  Section 6. Project/Task Description
General Approach:
For water quality monitoring under this QAPP, data can be collected at regular intervals throughout the sampling season, the duration of which is determined by the project team.  Some data (particularly macroinvertebrate and plant surveys) can be collected once during the sampling season.  Other data can be collected monthly or weekly.  In addition, some data may be collected continuously over a brief period of time, either using landside or instream monitoring devices.  Sites are selected to reflect representative, average conditions in a water body – at least one site per river reach of interest, lake, or wetland.  In stratified or deep waterbodies, data can be collected vertically such that at least one sample is taken in each vertical segment of interest.  

Some impact assessment monitoring may depart from this general schedule in order to temporally bracket discharge periods (e.g. during wet and dry events, before and after changes of land use, before and after installation of pollution control systems, etc.).  Impact assessment monitoring of sites of interest can also be spatially bracketed (e.g. upstream/downstream of suspected pollution sources in rivers, near/far from sources, such as lakes and wetlands).  

Overall program management
In general, draft data are typically recorded on field and lab sheets and reviewed for quality control.  Final data are transferred to computer spreadsheets and reports, and distributed to the project team (as applicable).  

The final data may be compared to state water quality criteria or, when no criteria exist, scientific literature such as ecoregional nutrient criteria http://www.epa.gov/waterscience/criteria/nutrient/ecoregions/  or appropriate indices.  The Monitoring Coordinator will develop findings and conclusions, which can be incorporated into a study report for dissemination to the QAPP distribution list, the local press, and other stakeholders via paper or electronic media.  Final results may also be disseminated at times throughout the sampling season via web sites, press announcements, or at informational kiosks at public water access locations, etc. 
Adoption Form  Section 6. Project /Task Description

Project Description:  

A general summary of the project, providing information regarding who does what, parameters to be monitored, when monitoring will occur, number of sites, what happens with the data, and how the data will support program objectives.  


Examples – Section 6. 

Lake Warner Monitoring Program   6. Project/Task Description

Information types, sampling activities
To characterize the general health of the lake, in-lake monitoring will be conducted at a mid-lake site or at the deepest spot in the lake. A volunteer crew will monitor dissolved oxygen, water temperature and Secchi transparency on at least a monthly basis from April through October. 

To evaluate the lake’s nutrient status, TP samples will be taken from mid-lake or the deep spot at least twice during the sampling season, and a chlorophyll sample will be collected from the same site once in the summer.  These will be analyzed at the UMass Environmental Analytical Lab (EAL) .

To locate sources of nutrients, volunteers will collect total phosphorous samples at several tributary sites to be identified by the Technical Advisory Committee (TAC).  Tentative site locations have been determined by a visual watershed survey performed in 2002 by volunteers of the Lake Watershed Stewardship program.  See section 10 for a map and site list. 

To determine the extent and type of macrophyte growth, volunteers will conduct a macrophyte identification and mapping exercise once during mid or late summer.  They will chart the location of plants, estimate density of coverage, and identify different species growing in the lake.

To evaluate the lake’s ability to support contact recreation, volunteers will collect water samples at the boat ramp and a mid lake site on two wet weather and two dry weather days.  Samples will be analyzed for fecal coliform bacteria at the Amherst Waste Water Treatment Plant.  Dry weather is defined as any day following 72 hours or more of zero precipitation, and wet weather is defined as any day in which at least 0.25" of rain has fallen within the past 24 hours.

General Approach:
MassWWP will organize and train volunteers to conduct a water quality monitoring program in the Lake Warner watershed, consisting of in-lake monitoring and wet and dry weather monitoring of the lake's tributaries. 

Overall program management
All sampling will occur between April and October, 2003.  MassWWP will oversee quality control operations.  Data will be collected on field and lab sheets, transferred to computer, reviewed for QC and distributed to the Technical Advisory Committee.  The TAC will interpret the data, developing findings and conclusions, which the project manager will incorporate into a study report that will be disseminated to the QAPP distribution list as well as MA DEP (for use in their TMDL efforts), the local press and other stakeholders such as the University of Massachusetts (which owns property suspected of contributing nutrients to the system).  At least one public presentation will be made of project findings, conclusions and recommendations – time and place to be determined.

Examples – Section 6. 

Jones River Ecology Center Monitoring Program     6.  Project/Task Description
Information types, sampling activities
This program will focus on 1) establishing current (baseline) conditions, and 2) increasing the temporal and spatial resolution of water quality data in the Jones River.  The central focus of the proposal is the establishment of a monitoring station at the JRMEC to collect continuous water quality data throughout the project period December 2005 – June 2006.  In addition, periodic surveys will be conducted along the navigable portion of the river to determine spatial variability of those same parameters.   Dissolved oxygen, pH, turbidity, temperature, conductivity, total kjeldahl nitrogen (TKN), salinity, depth, precipitation, tidal elevation, and water transparency (Secchi depth) will be monitored.  A discussion of these parameters is found in the appendix.

General Approach:
The Ecology Center plans to establish a long-term water quality and habitat monitoring of the estuary and Jones River, to supplement existing nutrient monitoring under the MEP program and bacterial monitoring in conjunction with shellfish regulations.  Here we propose to establish an in-situ continuous recording station with monthly transects monitoring of the entire river.  This will provide needed information to guide the development of restoration strategies for the river’s native and migratory species. 

Overall program management
Data will be uploaded from the YSI monitoring unit to the computers of the Jones River Ecology Center. Precipitation, tidal elevation and transparency data will be collected on field and lab sheets, reviewed for quality control, transferred to computer spreadsheets and reports, and distributed to the Technical Advisory Committee.  The project manager and TAC will interpret the data, comparing results with state water quality criteria and/or scientific literature.  A minimum of two reports will be provided to CZM during the project period.  The program coordinator and TAC will develop findings and conclusions, which the program coordinator will incorporate into a study report that will be disseminated to the QAPP distribution list, the local press, and other stakeholders via paper or electronic media.  Results may also be disseminated at various times throughout the year via websites, press announcements, or at information kiosks at public water access locations, etc.

General QAPP  Section 6.  Annual Task Calendar
This represents a revolving calendar.  Some tasks may continue into the following year (e.g. specimen identification, data interpretation and reporting).  Specific details are located in the project-specific General QAPP Adoption Form. 

Table 6.1   Anticipated Schedule (typical; variable, dependent on individual programs)

	Activity
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D

	Kickoff meeting with project team
	X
	
	
	
	
	
	
	
	
	
	
	

	Develop draft General QAPP Adoption Form
	X
	X
	
	
	
	
	
	
	
	
	
	

	Finalize General QAPP Adoption Form
	
	
	X
	
	
	
	
	
	
	
	
	

	Meeting with agency representatives
	
	X
	X
	
	
	
	
	
	
	
	
	

	Equipment inventory, purchase, inspection, and testing
	X
	X
	X
	
	
	
	
	
	
	
	
	

	Field training and database-related training session(s)
	
	
	X
	X
	X
	X
	
	
	
	
	
	

	Meeting with analytical laboratory
	
	X
	X
	X
	
	
	
	
	
	
	
	

	Lab training sessions (in-house analyses)
	
	X
	X
	X
	X
	X
	
	
	
	
	
	

	Sampling surveys
	
	
	
	X
	X
	X
	X
	X
	X
	X
	
	

	Data entry
	
	
	
	
	X
	X
	X
	X
	X
	X
	X
	

	Data review and validation
	
	
	
	
	X
	X
	X
	X
	X
	X
	X
	

	Field audit(s)
	
	
	
	
	X
	X
	X
	X
	X
	X
	
	

	Lab audit(s)
	
	
	X
	X
	X
	X
	X
	X
	X
	
	
	

	Draft report
	
	
	
	
	
	
	
	
	X
	X
	X
	

	Final report
	
	
	
	
	
	
	
	
	
	X
	X
	X

	Data uploads to website 
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	Other
	
	
	
	
	
	
	
	
	
	
	
	

	Other
	
	
	
	
	
	
	
	
	
	
	
	


General QAPP Section 10.  Sampling Process Design

General QAPP Requirement #10a:  The General QAPP Adoption Form must explain the general thought process behind the sampling plan, as well as provide detailed information regarding the “what, when, how, where and why” that was generally referred to in Element 6. 

General QAPP Requirement #10b:  The General QAPP Adoption Form must discuss measures to be taken to ensure the health and safety of project participants for the duration of the project

Table 10.1.  Typical Sampling Approaches

	Survey type
	Indicators
	Number of sample locations
	Site location rationale
	Frequency, duration, special conditions
	Field survey QC

	Rivers and streams


	· DO

· Temperature

· pH

· Alkalinity 

· Conductivity

· TP

· TN/TKN

· NH3-N

· NO3-NO2-N

· Fecal coliform

· E. coli bacteria

· Enterococci bacteria

· Transparency/water clarity

· Turbidity

· TSS

· Other
	At least one each for selected reach or tributary
	Representative 1 of reach or tributary condition


	· At least monthly

· Minimum three “dry” weather surveys

· Pre-dawn or early morning DO especially useful
	At least one field duplicate sample per bottle group 2 per survey

Probe calibration (if not in the lab just prior to survey)



	
	Detergents (MBAS)
	Methylene blue active substances
	Below suspected pollution source


	SIMILAR TO Optical brighteners  


	At least one field duplicate sample per survey




Adoption Form Section 10

Table 10.1.  Sampling Design   The following sampling considerations will be adhered to.  (fill in for each assessment type)

	Survey type
	Indicators
	Number of sample locations
	Site location rationale
	Frequency, duration, special conditions
	Field survey QC

	_____________________​​​​​​​​​​​​​​​​____________________ Assessment Type

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Adoption Form  Section 10. Sampling Process 

To comply with the General QAPP, the following sampling safety and design principles shall be followed for the ____________________________________ project (check all that apply):

Sampling Safety. 

· Personal safety shall be a primary consideration in selection of sampling sites and dates.  

· No sampling shall occur when personal safety is thought to be compromised.  

· The Monitoring Coordinator and Field Coordinator shall confer before each sampling event to decide whether conditions pose a threat to safety of field volunteers, and will cancel/postpone sampling when necessary.  

· Sampling shall take place in teams of two or more.  

· Samplers shall wear life vests when sampling from boats or wading in waters under difficult conditions. 

· Samplers shall wear proper clothing to protect against the elements as applicable, especially footwear and raingear. 
· When sampling in rivers, samplers shall estimate flow and avoid sampling when river depth (in feet) times velocity (feet per second) appear to equal 5 or greater.  
· Other safety measures:_______________________________________________
DQO Definitions
Precision is the degree of agreement among repeated measurements of the same indicator and gives information about the consistency of your methods.  It is typically defined as relative percent difference, or RPD.

Accuracy is a measure of confidence that describes how close a measurement is to its “true” or expected value.

Representativeness is the extent to which measurements actually represent the true environmental condition.  Parameters, site selection (including location of sampling point within the water column), time, and frequency of sample collection can all play a role in determining how representative a sample is.  

Comparability is the extent to which data can be compared between sample locations or periods of time within a project, or between different projects. 

Completeness is the comparison between the amount of valid or usable data the program originally intends to collect versus how much is actually collected.
DQO assessment methods

Precision is often evaluated in the field by participants taking duplicate measurements for at least 10% of samples, where applicable.  

Accuracy.    While training and audits help to ensure measurement accuracy and precision, quantitative measures of accuracy for water quality monitoring are usually estimated using laboratory QC data (blank results, fortified matrix results, known QC samples, etc).  The accuracy of biological sample identifications and assessments can be verified via expert taxonomic review.  

Most sampling sites are selected to be representative of the waterbody (or in the case of hotspot monitoring, of the pollution source of interest).  Sample collection timing and frequency is selected to capture data that are representative of target conditions (e.g. a range of water levels, weather, seasons, etc.). 

The comparability of the data collected can be assured by using known protocols and documenting methods, analysis, sampling sites, times and dates, sample storage and transfer, as well as laboratories and identification specialists used so that future surveys can produce comparable data by following similar procedures.  

Project monitoring should attempt to maximize the completeness of the dataset.  At least 80% of the anticipated number of samples are typically collected, analyzed and determined to meet data quality objectives for the project to be considered fully successful.  In the end, however, any quality-controlled data are usually considered useful in some way.  A report detailing the number of anticipated samples, number of valid results, and percent completion (number of valid samples/number of anticipated samples) for each parameter is typically produced.

General QAPP Table 7.1. Data Quality Objectives (for common parameters)

	 Parameter
	Units
	Accuracy 2
	Overall Precision  1

(RPD)
	Approx. Expected Range3

	Total Kjeldahl Nitrogen
	mg/l


	80% - 120% recovery of lab fortified matrix (LFM)
	30%
	0-2

	Total Nitrogen
	mg/l


	80% - 120% recovery of lab fortified matrix (LFM)
	30%
	0-2

	Ammonia (NH3-N)
	mg/l


	80% - 120% recovery of lab fortified matrix (LFM)
	30%


	0-0.5

	Nitrate-Nitrite

(NO3-NO2-N)
	mg/l


	80% - 120% recovery of lab fortified matrix (LFM)
	30%


	0-0.5

	Phosphorus - all forms as P
	mg/l
	80% - 120% recovery of lab fortified matrix (LFM)
	20%
	0-0.1

	Dissolved oxygen


	mg/l
	+/- 0.5
	< 20% (between field duplicate samples or readings)
	0-12

	pH
	pH
	+/- 0.3
	< 20% (between field duplicate samples or readings)
	4-10

	Alkalinity
	mg/l
	80% - 120% recovery of lab fortified matrix (LFM)
	20%
	-5 to 150

	Conductivity
	micromhos/cm
	+ 5% of known QC std.
	< 20% (between field duplicate samples or readings)
	10–1000 fresh

800–50,000+ salt water

	Fecal coliform, E. coli, Enterococci 8
	colonies/100 ml or MPN
	Blanks and negatives show no colonies, positives show colonies
	30% RPD for log-transformed duplicate data
	0-1,000,000

	Detergents (CHEMets kit)


	mg/l linear

alkylbenzene

sulfonate

(EW325)
	unknown
	< 20% (between field duplicate samples)
	0-3


Adoption Form 7. Data Quality Objectives

 To comply with the GENERAL QAPP, the following quality control measures and data quality objectives shall  be employed for the ____________________________________ project (check all that apply):

Overall sampling precision will be estimated by the following (check all that apply):

· Taking duplicate field measurements (instruments) for at least 10% of samples.

· Taking duplicate field samples for at least 10% of samples (for each crew).

· Lab duplicates 

· Comparison to results of others (for same/similar area/time)

· Other (specify): ____________________________________________________

Accuracy of results will be estimated or confirmed by the following (check all that apply):

· Analysis of lab QC check samples (single-blind)

· Analysis of positive/negative controls (e.g., bacteria)

· Analysis of spiked matrix samples

· Analysis of lab blanks and lab-fortified blanks
· Taking ambient field blanks and/or equipment blanks

· Taxonomic verification of voucher specimens

· Other (specify): ____________________________________________________

Data Representativeness will be met by the following (check all that apply):

· All sampling sites are selected to be representative of “average” conditions for the water body (or pollution source) at a specific place and time

· Any abnormal or episodic conditions that may affect the representativeness of sample data are noted and maintained as metadata

· Results from all sites will not be extrapolated to other, unmonitored, portions of the waterbody or watershed.  

· Sample collection timing and frequency is selected to capture data that are representative of target conditions: (e.g. wet weather, ebb tide, etc...)
· Other (specify)_____________________________________________________

Comparability of project data among sites and with that of others will be enhanced by the following (check all that apply):

· Using established protocols

· Documenting methods, analysis, sampling sites, times and dates, sample storage and transfer, as well as laboratories and identification specialists used so that future surveys can produce comparable data by following similar procedures.

· Other (specify)_____________________________________________________
Data Completeness goals shall be (check all that apply):

· At least 80% of the anticipated number of samples will be collected, analyzed and used

· Tracked by keeping detailed and complete sample and survey records

· Summarized  via a report detailing number of anticipated samples, number of valid results, and percent completion  for each parameter

· Other (specify) ______________________________________________________ 

 Adoption Form  Table 7.1.  Data Quality Objectives (as appropriate)
	Parameter
	Units
	MDL
	RDL
	Expected Range
	Accuracy (+/-)
	Precision (RPD)

	   Example:
Total Kjeldahl  Nitrogen
	mg/l


	0.05
	0.05
	0-2
	80% - 120% recovery of lab fortified matrix (LFM)
	30%

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


General QAPP  Section 11 – Field methods
General QAPP Requirement #11:  All sample collections shall follow group-specific Standard Operating Procedures (SOPs), as contained or referenced in a project-specific General QAPP Adoption Form.  
Table 11.1. General Sample Collection Methods 1     (2 lab-specific)

	Survey Type
	Sample Type
	Parameter(s)
	Container Type(s) and Preparation 
	Minimum Sample Quantity 2
	Sample Preservation
	Maximum Holding Time

	River water quality


	In-situ 

(single and/or multi-probes) 
	· DO

· pH

· conductivity

· temperature

· other
	---
	---
	---
	---

	
	· Manual grab   sample

· “Basket” sample 3
· Van Dorn sample 4
· Niskin sample


	· TKN

· TN

· TP

· NH3-N

· NO3-NO2-N
	· New Whirlpak bag 

· High density  polyethylene (HDPE)

· Polypropylene (PP)

· Pyrex glass

(glass, plastic containers pre-acid-washed with 10% hydrochloric acid)
	120 ml per analyte
	· Freeze immediately 

· Add H2SO4 to pH<2 immediately and refrigerate/ chill to <6oC 
	· 28 days if acidified

· Up to six mos. frozen (TP only)

· 

	
	
	· Fecal coliform

· E. coli bacteria

· Enterococci bacteria
	· Sterilized HDPE/PP/glass 

· Whirlpak bag
	120 ml per analyte
	· Sodium thiosulfate if chlorine residual suspected

· -refrigerate/ chill to <6oC 
	· Transport to lab within six hours

· Analyze within 8 hours of collection

	
	
	pH, alkalinity
	High density  polyethylene (HDPE)
	300 ml
	refrigerate/ chill to <6oC 


	Deliver to lab ASAP Holding time for alkalinity is 14 days

	
	
	TSS
	Glass or Plastic 


	300 ml
	refrigerate/ chill to <6oC 
	 seven days

	
	
	Turbidity
	Plastic
	100ml
	refrigerate/ chill to <6oC 
	48 hours


General QAPP  Table 11.2.  Typical Field Sampling Considerations 

          for common parameters (as may be contained in sampling SOPs)

	Survey Type
	Sample Type
	Parameter(s)
	Sampling Considerations

	River water quality


	In-situ 

(instrumentation) 
	· DO

· pH

· conductivity

· temperature

· other
	Sample at consistent time each day – e.g. 10 AM – 1 PM window; however, DO best sampled in the very early morning (to capture “worst case” conditions after darkness) 

Inspection, maintenance, pre-calibration and post-checking of probes are critical to achieving accurate and precise measurements, especially for DO 

	
	· Manual grab sample

· “Basket” sample

· Van Dorn sample

· Niskin sample
	· TKN

· TN

· TP

· NH3-N

· NO3-NO2-N
	Triple-rinse container in ambient water immediately prior to sample collection.  Care must be taken to avoid contact between fingers and inside surfaces of containers, including bottle caps. 

New, pre-washed bottles preferred; if not, containers for nutrient samples should be acid-washed and rinsed with deionized water 

field filtration preferred for dissolved fractions

	
	
	· Fecal coliform

· E. coli bacteria

· Enterococci bacteria
· other “micro” samples
	Sterile (new-sealed or autoclaved-sealed) bottle required.

Place upright, capped sample bottle under the surface of the water about six inches.  Do not rinse bottle. Slowly uncap and let it fill to capacity under the water.  With hands away from the bottle opening, bring the bottle up and out of the water, pour sufficient water to leave approximately 1/2 inch air space in the bottle.  Cap bottle and tighten.  Latex gloves should be worn when sampling in waters suspected of contamination.


	
	
	TSS
	Avoid disturbing bottom sediments.  Leave one inch of air in container to allow shaking before analysis.

	
	
	Turbidity
	Avoid disturbing bottom sediments.  Leave one inch of air in container to allow shaking before analysis.

	
	
	Detergents 

(CHEMets kit)
	 If different analysts will generate data, make sure to perform inter-analyst comparisons using sample duplicates/splits.  Using the absorbent pad/uv light method to detect optical brighteners may be more cost-effective, in light of cost of procuring refill reagents.  

	
	
	Optical Brighteners/ Fluorescent Whitening Agents
	 Avoid exposure to sunlight.  


Adoption Form  11. Sampling Method Requirements

To comply with the requirements of the General QAPP, all sample collections for the ________________________________________project 
shall follow detailed methods on how samples will be collected and preserved and/or follow the Standard Operating Procedures (SOPs) contained in Appendix A.

· Detailed sampling method descriptions are in Appendix A.
· Copies of standard operating procedures (SOPs) are in Appendix A.
· Pre-coordination will occur with project lab(s) to ensure that sample collection procedures meet lab needs.  List labs:
_____________________________________________________________

_____________________________________________________________
  Table 11.1.  Sample Collection Methods   Fill in

	Survey type
	Sample Type
	Parameter(s)
	Container Type(s) and Preparation 
	Minimum Sample Quantity
	Sample Preservation

	______________________________________________ Assessment Type

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


General QAPP 13. Analytical Methods Requirements

□ General QAPP Requirement #13:  All analytical methods used in the project shall be identified in the General QAPP Adoption Form and be based on standardized laboratory methods that are specifically referenced or contained in the project-specific General QAPP Adoption Form.   

The General QAPP Adoption Form shall include Standard Operating Procedures (SOPs) written by the laboratory for all methods used.  These SOPs may reference a published method (e.g. SM 4500 P), but citing a method alone is not sufficient.  

Table 13.1.  Typical Analytical Methods (applicable for fresh and salt water, unless otherwise stated) 
	Parameter
	Method #
	Source of Method
	Typical MDL 
(mg/l or as stated)1
	Special Provisions



	Total Kjeldahl Nitrogen (TKN)
	EPA 351 (.1, .2, .3 or .4)
	EPA
	0.05
	

	
	SM  4500-Norg B

SM  4500-Norg C
	Standard Methods, 21st
	0.05
	

	Total Nitrogen (TN)
	SM 4500-N B

SM 4500-N C
	Standard Methods, 21st
	0.05
	

	
	WRIR 03-4174 (I-4650-03)
	USGS
	0.05
	

	Ammonia-Nitrogen (NH3-N)
	EPA 350  (.1, .2 or .3)
	EPA
	0.02
	

	
	SM 4500-NH3
	Standard Methods, 21st
	0.01
	

	Nitrate-Nitrite-Nitrogen

(NO3-NO2-N)
	SM 4500-NO3 E-I)
	Standard Methods, 21st
	0.01
	

	
	EPA 353 (.1, .2 or .3)
	EPA
	0.01
	

	Total Phosphorus (TP)

(inc. P fractions, such as total reactive P, dissolved reactive P, total dissolved P, etc.)
	SM 4500-P
	Standard Methods, 21st
	0.01
	field filtration preferred for dissolved fractions

	
	EPA 365 (.1, .2 or .3)
	EPA
	0.01
	

	Fecal Coliform


	SM 9222-D
	Standard Methods, 21st
	*

lower reporting limit <10
	


Adoption Form   13. Analytical Methods Requirements

To comply with the requirements of the General QAPP, all analytical methods used in the ________________________________________project, including methods used by laboratories performing analyses for the project, shall be based on standardized laboratory methods.  
All analytical methods used for this project are  provided in Attachment B..  
Table 13.1.  Analytical Methods   The following methods are used in this project.

	Parameter
	Method #
	Source of Method
	MDL
(mg/l or as stated)
	Alternative Applications

Special Provisions

“Kit” availability

	Example: Total Kjeldahl Nitrogen (TKN)
	EPA 351.3 , with EBL procedures specified in SOP, Attachment B.  
	EPA, modified by EBL laboratory personnel
	0.1
	None

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


How To Decide On A Method
EPA and Standard Methods provide the standard against which others should be compared.  “Kits” and other equipment and methods from companies such as Hach, Inc. and LaMotte, Inc. may meet all the requirements of the normally accepted methods; they may also be easier, cheaper, and have fewer laboratory support requirements.  Determining which will meet analytical criteria to meet your data quality objectives is a difficult task.  Equipment manufacturer’s advertising material often does not contain appropriate information for rational choice.  

Here are some things to consider in choosing a method:

Scientific Considerations:

•
Does it meet your data quality objectives?



How accurate is it?



How precise (reproducible) is it?



What is its detection limit?

•
Will it measure the indicator in the range that you need?

•
Does it yield samples that are representative?

•
Is it comparable to methods used by agencies collecting similar information?

Practical and Program Considerations:

•
Do you have the human and financial resources to do it?

•
What lab facilities are required?

•
What equipment is required?

•
How difficult is it?

•
How time-consuming is it?

•
Will it produce data useful to the target audience?

Standard Methods Vs.  EAL Phosphorus Analytical Method 

Sample Differences:

Overview: 

SM 4500-P  sections 1 and 2 describe several forms of P

4500-P A. Introduction

1. Occurrence

Phosphorus occurs in natural waters and in wastewaters almost solely as phosphates. These are classified as orthophosphates, condensed phosphates (pyro-, meta-, and other

polyphosphates), and organically bound phosphates. They occur in solution, in particles or detritus, or in the bodies of aquatic organisms. These forms of phosphate arise from a variety of sources. Small amounts of orthophosphate or certain condensed phosphates are added to some water supplies during treatment. Larger quantities of the same compounds may be added when the water is used for laundering or other cleaning, because these materials are major constituents of many commercial cleaning preparations. Phosphates are used extensively in the treatment of boiler waters. Orthophosphates applied to agricultural or residential cultivated land as fertilizers are carried into surface waters with storm runoff and to a lesser extent with melting snow. Organic phosphates are formed 

primarily by biological processes. They are contributed to sewage by body wastes and food residues, and also may be formed from orthophosphates in biological treatment processes or by receiving water biota.

Phosphorus is essential to the growth of organisms and can be the nutrient that limits the

primary productivity of a body of water. In instances where phosphate is a growth-limiting nutrient, the discharge of raw or treated wastewater, agricultural drainage, or certain industrial wastes to that water may stimulate the growth of photosynthetic aquatic micro- and macroorganisms in nuisance quantities. Phosphates also occur in bottom sediments and in biological sludges, both as precipitated inorganic forms and incorporated into organic compounds.

2. Definition of Terms

Phosphorus analyses embody two general procedural steps: (a+) conversion of the

phosphorus form of interest to dissolved orthophosphate, and (b) colorimetric determination of dissolved orthophosphate. The separation of phosphorus into its various forms is defined analytically but the analytical differentiations have been selected so that they may be used for interpretive purposes. 

Filtration through a 0.45-m-pore-diam membrane filter separates dissolved from suspended forms of phosphorus. No claim is made that filtration through 0.45-m filters is a true separation of suspended and dissolved forms of phosphorus; it is merely a convenient and replicable analytical technique designed to make a gross separation. 

Membrane filtration is selected over depth filtration because of the greater likelihood of

obtaining a consistent separation of particle sizes. Prefiltration through a glass fiber filter may be used to increase the filtration rate.

Phosphates that respond to colorimetric tests without preliminary hydrolysis or oxidative

digestion of the sample are termed ‘‘reactive phosphorus.’’ While reactive phosphorus is largely a measure of orthophosphate, a small fraction of any condensed phosphate present usually is hydrolyzed unavoidably in the procedure. Reactive phosphorus occurs in both dissolved and suspended forms.

Acid hydrolysis at boiling-water temperature converts dissolved and particulate condensed phosphates to dissolved orthophosphate. The hydrolysis unavoidably releases some phosphate from organic compounds, but this may be reduced to a minimum by judicious selection of acid strength and hydrolysis time and temperature. The term ‘‘acid-hydrolyzable phosphorus’’ is preferred over ‘‘condensed phosphate’’ for this fraction.

The phosphate fractions that are converted to orthophosphate only by oxidation destruction of the organic matter present are considered ‘‘organic’’ or ‘‘organically bound’’ phosphorus. The severity of the oxidation required for this conversion depends on the form—and to some extent on the amount—of the organic phosphorus present. Like reactive phosphorus and acid-hydrolyzable phosphorus, organic phosphorus occurs both in the dissolved and suspended fractions.

The total phosphorus as well as the dissolved and suspended phosphorus fractions each may be divided analytically into the three chemical types that have been described: reactive, acid-hydrolyzable, and organic phosphorus. Figure 4500-P:1 shows the steps for analysis of individual phosphorus fractions. As indicated, determinations usually are conducted only on the unfiltered and filtered samples. Suspended fractions generally are determined by difference; however, they may be determined directly by digestion of the material retained on a glass-fiber filter.

EAL specifies TP:

1.0 Overview

This procedure describes how to perform laboratory analysis of a water sample for Total Phosphorous

SM Vs. EAL - Procedures:  

SM describes 3 digestion methods, 3 determination methods.

3. Selection of Method

a. Digestion methods: Because phosphorus may occur in combination with organic matter, a digestion method to determine total phosphorus must be able to oxidize organic matter effectively to release phosphorus as orthophosphate. Three digestion methods are given in Section 4500-P.B.3, Section 4500-P.B.4, and Section 4500-P.B.5. The perchloric acid method, the most drastic and time-consuming method, is recommended only for particularly difficult samples such as sediments. The nitric acid-sulfuric acid method is recommended for most samples. By far the simplest method is the persulfate oxidation technique. Persulfate oxidation is coupled with ultraviolet light for a more efficient digestion in an automated in-line digestion/determination by flow injection analysis (4500-P.I). It is recommended that persulfate oxidation methods be checked against one or more of the more drastic digestion techniques and be adopted if identical recoveries are obtained.

After digestion, determine liberated orthophosphate by Method C, D, E, F, G, or H. The

colorimetric method used, rather than the digestion procedure, governs in matters of interference and minimum detectable concentration.
b. Colorimetric method: Three methods of orthophosphate determination are described.

Selection depends largely on the concentration range of orthophosphate. The

vanadomolybdophosphoric acid method (C) is most useful for routine analysis in the range of 1 to 20 mg P/L. The stannous chloride method (D) or the ascorbic acid method (E) is more suited for the range of 0.01 to 6 mg P/L. An extraction step is recommended for the lower levels of this range and when interferences must be overcome. Automated versions of the ascorbic acid method (F, G, and H) also are presented. Careful attention to procedure may allow application of these methods to very low levels of phosphorus, such as those found in unimpaired fresh water. 

Ion chromatography (Section 4110) and capillary ion electrophoresis (Section 4140) are

useful for determination of orthophosphate in undigested samples.

EAL describes Persulfate digestion method, Ascorbic acid determination method.

SM Vs. EAL - Sampling and storage:


SM: “ If total phosphorus alone is to be determined, add H2SO4 or HCl to pH<2 and cool to 4°C, or freeze without any additions.”

EAL: “Samples will be logged in and frozen immediately upon arrival at the laboratory.”

SM Vs. EAL - Reagents:
SM: Gives two slightly different versions, not sure why:

Strong acid solution: Slowly add 300 mL conc H2SO4 to about 600 mL distilled water. When cool, add 4.0 mL conc HNO3 and dilute to 1 L.

2) Sulfuric acid solution: Carefully add 300 mL conc H2SO4 to approximately 600 mL distilled water and dilute to 1 L with distilled water.

EAL: Ascorbic acid solution: Dissolve 2.7g Ascorbic acid in 50 mL deionized water for every 50mL total ascorbic acid solution required for the size of the run. This solution is not stable. Make

fresh for each run.

SM Vs. EAL - Colorimetric method:
SM: 

2. Apparatus

a. Colorimetric equipment: One of the following is required:
1) Spectrophotometer, with infrared phototube for use at 880 nm, providing a light path of 2.5 cm or longer.

2) Filter photometer, equipped with a red color filter and a light path of 0.5 cm or longer.

EAL:

4.6 Preparing the spectrophotometer
4.6.1 Power on. Instrument will warm up and go through a self diagnostic program.

4.6.2 Flush and fill both cells with deionized water. Clean thoroughly with a lint-free lens cloth. Replace cells in holders.

4.6.3 Go through the following keystrokes:

F1- baseline correction

MODE

F1- parameters

F2- set

Phosphorous method

ENTER

START/STOP- to measure

AUTOZERO- to bring to zero absorption

START/STOP- repeat autozero until absorption reads 0.0000.

When using this instrument, clean cell windows of ANY dust, smudges, moisture, etc. before each measurement. The slightest trace of dirt will give an incorrect result. Sample

level in the cell must be even with the shoulders of the upright tubes.

Specifics on using equipment.  Also notes on problems they’ve run into.

SM Vs. EAL - Miscellaneous
EAL also instructs use of log book 

EAL has QC section 

5.0 Quality Control

5.1 General Quality Control Procedure
5.1.1 Standard calibration curve calculations will be checked with an Outside Check made from a different source of phosphate standard and diluted to approximately the middle of the calibration range. Tolerance for the Outside Check is +/- 10%.

5.2 Duplicate samples
5.2.1 One duplicate sample must be run for every ten samples analyzed. The duplicate sample is split from the same field sample bottle. Otherwise, it is treated the same as the other samples in the batch.

5.2.2 Field duplicates are recommended. These are the responsibility of the sampler and will be treated as a normal sample. 

5.2.3 Tolerance is +/- 10% relative difference for duplicates.

5.3 Laboratory-Fortified Samples [SPK]

5.3.1 One SPK sample will be run for every ten samples analyzed. The SPK sample is split from the same field sample bottle, and a known quantity of phosphate is added to test for the presence of matrix interference. This quantity should be between 50% and

200% of the level expected to be present in the sample. Dilution effects will be corrected, and the percent recovery calculated using the formula:

(SPK value -(original value *dilution))/SPK amount

5.3.2 Tolerance is +/- 20% recovery for laboratory-fortified samples.

5.4 Blanks
5.4.1 Blank samples will be made with deionized water and carried through the entire procedure. These will be run at the beginning of the run to check for contamination

5.5 Detection Limit Checks

5.5.1 Four Detection Limit Checks will be run for each calibration. Dilute stock solution to 8.2 ug/L.

Quality Control Procedures 

Water Quality

As a general rule, field quality control samples will be taken for 10% of all water quality samples taken.   

Example numbers of QC samples required to meet an approx. 10% rate are as follows:  

· 1-10 samples taken, 1 QC sample is processed.

· 11-20 samples taken, 1-2 QC samples are processed.

· 21-30 samples taken, 2-3 QC samples are processed.  

Specific procedures for taking ambient field blank QC samples and field duplicate QC samples shall be stated in the General QAPP Adoption Form.   

To the extent possible, inter-group comparison sampling employing side-by-side sampling by two or more groups is also recommended.  Any plans for this should be stated in the General QAPP Adoption Form.

Lab QC protocols shall be discussed with the lab prior to sampling to ensure acceptability. 

Biological Monitoring

Quality control for biological-type samples and measurements shall also be discussed and defined prior to sampling (e.g., during training).  This may involve duplicate field measurements by two different samplers, peer-review or expert-review of voucher identifications, photo documentation, etc. 

General QAPP  Table 14.1.  Typical Quality Control Measures

	Sample Type
	Instrument/

Parameter
	Accuracy Checks
	Precision Checks
	% Field QC Samples (blanks and field duplicates)

	Multiprobe instruments
	All types
	Pre-survey calibration and post-survey checks, including “zero” DO standard check
	3-5 minutes of stable readings logged or recorded
	verify repeatability in the field

	Single probe instruments
	Dissolved Oxygen
	Compare with audit samples or Winkler titration method
	Field duplicates
	10%

	
	pH, alkalinity
	Blind audit samples
	Field duplicates
	10%

	
	Turbidity
	Field/lab blanks, formazin standards
	Field duplicates
	10%



	
	Conductivity
	Field blanks, QC standard
	Field duplicates
	10%

	
	Thermometer
	Compare with certified thermometer
	Field Duplicates
	10%

	Water Quality samples – grab
	TP, P fractions

TN

TKN

NH3-N

NO3-NO2-N
	Field: blanks

Lab: analysis of lab-fortified matrix (spiked samples) and/or lab QC standard
	Field duplicates

Lab duplicates
	10%

	
	Fecal coliform

E. coli

Enterococci
	Negative and positive plates
	Field duplicates

Lab duplicates
	10%

	
	TSS

Turbidity
	External audit/QC standard, distilled water lab blank.
	Field duplicates

Lab duplicates
	10%

	
	PPCPs (inc. caffeine)
	Field: blanks

Lab: analysis of lab-fortified matrix (spiked samples) and/or lab QC standard
	Field duplicates

Lab duplicates
	10%

	
	DNA markers for human-specific strains of indicator bacteria 
	Blind audit samples from different animals
	blind audit samples from different animals
	min. once per project

	
	Dissolved Oxygen
	Compare with blind QC standards (preferred) or known QC or calibration standards
	Field Duplicates
	10%

	
	Chlorophyll
	Commercial audit samples
	Field Duplicates
	10%

	Physical/visual, etc.
	Secchi disk

Transparency tube
	Annual calibration check of calibrated line
	Field replicates (1-2 analysts)
	100%

	Physical/visual
	Optical Brighteners/ Fluorescent Whitening Agents
	Blank pads
	Field replicates
	10%

	Physical/visual
	Habitat assessments
	NA
	Different personnel conduct side-by-side assessments, compare
	10%

	Physical/visual
	Aquatic plants
	2 personnel conduct separate mappings of same area, compare results, discuss to resolve differences.

2 personnel ID plants separately.  Discrepancies/unknowns taken to expert for ID confirmation.
	
	10%

	Physical/visual
	Benthic Macroinvertebrates
	IDs verified by external expert. 90% Accuracy of identification when Invertebrate Scientific Advisor examines a minimum of 10% of the original samples
	
	10%

	Physical/visual
	Land Use
	
	Different personnel conduct side-by-side assessment, compare
	


Adoption Form  14. Quality Control Procedures

As specified in the General QAPP, the following quality control procedures for the _______________________________________project shall be followed (Check all that apply)

Water Quality

· Field duplicates shall be taken side-by-side and simultaneous

· Field quality control samples shall be taken for 10% of all water quality samples collected unless otherwise specified in Table 14.1 below

· Field duplicates shall be taken sequentially 

· Field duplicates shall be split from a large volume sample.   

· Field blanks shall be taken

· Trip blanks shall be taken 

Procedures for each QC step checked above are described here:

· Inter-group comparison sampling shall be conducted.   Comparison sampling methods are as follows:  

· Lab QC protocols shall be discussed with the lab(s) prior to sampling  to ensure acceptability 

Biological, Wetland Health and Habitat Assessment or Introduced Species


Biological samples and measurements shall include (check all that apply):  

· Field measurements by two different samplers 
· Duplicate measurement by same sampler

· Compare side-by-side assessment/identification made by two or more personnel

· Compare to a voucher specimen collection

· Peer-review of voucher identifications

· Two or more personnel conduct separate mappings of same area, compare results, discuss to resolve differences

· Discrepancies/unknowns taken to expert for ID confirmation.

· Verification in the field of an organism identity by an expert or qualified supervisor

· Taxonomic verification of voucher specimens by scientific advisor(s).

· Photo documentation

· Other  (provide description of QC measures for all boxes checked): 
Procedures for each QC step checked above are described here:

· Inter-group comparison sampling shall be conducted.   Comparison sampling methods are as follows:  

QC Narrative examples
Surface water sampling

Field sample replication for estimating overall precision is through the taking of co-located, simultaneous, duplicate grab samples at approx. 10% of the total number of samples and a minimum of one per survey per analyte group. 

In addition, ambient field blanks are taken at 10% of total samples to evaluate blank

contamination from field activities. 

Training sessions for DWM survey crew staff are held in Spring, Year 2 prior to any field

surveys, to ensure that field measurements and samples will be taken consistent with accepted, approved DWM SOPs. In addition, field checks or audits are performed by DWM’s QC Analyst to ensure consistent application of field protocols among different field crews.
Macroinvertebrate sampling

Sample Collection

To assess the consistency of the sampling effort, collection of a duplicate sample is performed at 10% of the stations sampled for each watershed.  Two samples are collected “side by side” by the same person—a second kick sample (i.e., the duplicate) is taken adjacent to (where different assessment results are not expected due to the apparent absence of additional stressors) the original kick at each of the ten kicks conducted in a given 100 m sample reach. Duplicate samples are composited in a similar manner as the original sample; yet, they are preserved in a separate sample bottle marked “duplicate” and with all other information regarding station location remaining the same. Duplicate samples will be used in the evaluation of precision of the benthos data. 

After sampling is completed at a given site, all nets, sieves, pans, etc. that have come in contact with the sample are rinsed thoroughly, examined carefully, and picked free of organisms or adhering debris. For good measure, these materials are again examined before use at the next sampling location.  These precautions help assure “cross-contamination” (specimen carry-over) between samples.

Habitat Assessments performed as part of the biosurvey entail multiple observers (at least both DWM benthic biologists, and ideally a third person—all observers shall be trained in DWM’s Habitat Assessment procedures) performing the Habitat Assessment at each biomonitoring station. A standardized Habitat Assessment Field Scoring Sheet will be completed at all biomonitoring stations. Disagreement in habitat parameter scoring will be discussed and resolved before the Habitat Assessment can be considered complete.

Information on samples received at the taxonomy laboratory are recorded in the  Laboratory Log-in notebook (see “Sample Log-in” section).  Progress of each sample is recorded on the “Sample Tracking Sheets.”  The tracking sheets are updated as each step is completed (sorting, mounting of midges and worms, taxonomy) for a particular sample.

Laboratory Quality Control
All taxonomic information will be recorded on standard laboratory bench sheets similar to those used by DWM taxonomists.  Bench sheets will be transcribed into an Excel macroinvertebrate data spreadsheet for the project.  Once all data are entered, the Quality Assurance officer will check the data in the spreadsheet against the bench sheets for errors and omissions. 

Two sorted samples will be sent to outside qualified macroinvertebrate (hereafter referred to as the Quality Assurance Taxonomists) experts to determine whether the DQO of 95% accurate identifications is being met.  Copies of bench sheets and the Excel data file will also be sent for use by the Quality Assurance Taxonomist.  Any discrepancies between the project taxonomist and the Quality Assurance Taxonomist will be discussed and resolved before the data set is finalized.  If the first two samples do not meet the 95% taxonomic efficacy DQO, all samples will be re-identified by the Project Taxonomist once the differences between the Quality Assurance Taxonomist and the Project Taxonomist are resolved.  Outside taxonomic experts used will be qualified state taxonomists and/or authorities for particular taxonomic groups.  In addition, a synoptic reference collection of every taxon identified for the project will be prepared from project materials and stored indefinitely for future reference and verification, as needed.  The project synoptic reference collection will also be submitted to the Quality Assurance Taxonomists for verification as a further check of taxonomic data quality.

Adoption Form Table 14.1.  Quality Control Procedures  for each survey type, instrument/parameter are summarize here:

	Sample Type
	Instrument/

Parameter
	Accuracy Checks
	Precision Checks
	% Field QC Samples (blanks and field duplicates)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


General QAPP  Table 15.1.  Typical Instrument/Equipment Inspection, Testing Procedures 

	Equipment Type
	Inspection Frequency
	Type Inspection
	Maintenance, Corrective Action

	Nutrient Sample bottles
	Before each use
	Visual for integrity, cleanliness.
	Acid washed prior to delivery to volunteers

	Filtering apparatus (dissolved phosphorus)
	Before each use
	Proper functioning, clean storage
	Spare syringe, spare filters

	Filtering apparatus (chlorophyll)
	Before each use
	Proper functioning, clean storage
	Spare filters

	Secchi disk, transparency tube, calibrated line
	Before each use
	Visual for integrity, cleanliness.  Fill transparency tube, check for leaks.
	Wipe tape after each use.  Spare disk, spare tube,  spare line

	Autoclave  (bacteria analysis)
	Weekly
	Spore check is run with a batch to ensure the autoclave is reaching proper temperature and pressure
	   ???

	Sample prep equipment (e.g., sealer for Collier® bacteria method)
	Prior to each sampling
	Visual inspection, clean, and maintain according to manufacturer’s recommendations.
	Spare sampler

	Incubator (bacteria analysis)
	Prior to each sampling
	Check temperature with max/min electronic thermometer (traceable to NIST)
	Spare batteries, electrolyte

	pH Meter
	Before each sampling date
	Battery life, level of electrolyte, integrity of probe
	Spare batteries, electrolyte

	Thermometer
	Before each sampling date
	Visual, breakage/ integrity of column.
	Keep spares on hand.

	 Temp logger
	
	
	

	Multiprobe/other Water Quality Meter
	Before each sampling date
	Battery life, electrical connections, membrane condition
	Spare membranes, batteries


General QAPP  Table 16.1.  Typical Instrumentation Calibration Procedures 

	Instrument
	Inspection and Calibration Frequency
	Standard of Calibration  Used
	Corrective Action

	Calibrated line
	Annually
	Tape Measure
	Recalibrate or replace with calibrated line

	Multi-probe meter
	Before each sampling run
	Standard solutions, according to manufacturer’s recommendations.  DO meter: compare against Winkler titration
	According to manufacturer’s instruction. For DO, replace membrane or correct instrument

	pH Meter
	Before each sampling run
	pH buffers 4.01 and 7 or external standards
	Adjust instrument, clean electrodes, replace electrodes

	Thermometer
	Annually
	NIST certified thermometer (Identify thermometer and ownership)
	Replace or provide correction factor

	 Temp logger (continuous)
	Weekly 
	According to manufacturer’s instructions
	Replace or provide correction factor

	Multiprobe/other Water Quality Meter
	Before each sampling run
	Follow manufacturer's instruction.  
	

	Electronic balance (solids)
	Before each sampling run
	Use of certified inspection standards
	Adjust and recalibrate

	Conductivity meter
	Before each sampling run
	Known Standards
	Adjust according to manufacturer’s recommendations

	Turbidity meter
	Before each sampling run
	Known standards
	Adjust instrument

	Light-based instruments (spectrophotometer/ colorimeter/photometer)
	 Before each analysis run
	Known standards
	Adjust instrument


* External standards refer to standards of reliable quality obtained from reputable commercial or other supplier.  Known standards refer to those where the value is known before calibration.  

General QAPP  Table 17.1.  Typical Supplies Inspection, Acceptance Procedures

	Supplies
	Inspection Frequency
	Type of Inspection
	Available Parts
	Maintenance

	Reagents, titration cartridges, alcohol
	Before each sampling date
	Visual inspection of quantity and expiration date
	Spare, fresh reagents/cartridges
	Storage according to manufacturer’s recommendations, Annual replacement at beginning of sampling season

	Calibration Standards 
	Before each sampling date
	Visual inspection of quantity and expiration date
	Spare, fresh solutions
	

	Membranes, filters, bags (e.g. Whirlpak, zip lock)
	Before each sampling date
	Visual inspection of quantity, integrity
	Spares
	Storage according to manufacturer’s recommendations

	Field and Lab sample sheets
	Before each sampling date
	Visual
	Additional copies
	

	Waders 
	Before each sampling date and whenever leaving a body of water
	Visual inspection for damage, presence of plant or animal material on waders
	Patch kit
	Clean after each use, to avoid transporting plant/animal species to other water bodies.   Repairs as needed

	Life Preservers
	Before each use
	Visual for integrity
	Spares
	Keep clean,  Patch when needed. Repair/Replace straps, buckles  if needed.

	Sample Bottles
	Before each sampling date
	Integrity, cleanness and seal for nutrient bottles, verified sterility of bacterial sample bottles, equipment or rinsate blank for reused bottles 
	One set of spare bottles
	Clean after use

	Cooler
	Before each sampling date
	Cleanness, Ice packs
	NA
	Clean after each use

	First aid kit/field kits
	Before each sampling date
	Visual for integrity, adequate number/amount of all items
	Extras all supplies
	Replace supplies as needed.

	Batteries
	Before each sample date
	Visual – adequate supply of  adequately charged batteries of all types needed for all instruments.
	Spares
	Recharge rechargeable batteries


Adoption Form  8. Training Requirements

Training in the following general areas, as specified in the General QAPP, shall be conducted as part of the ___________________________________ (program/project name):

· Field safety

· Lab safety

· Water sample collection

· Filling out field sheets

· Biomonitoring of wetlands and habitat
       (specify parameters)____________________________________________
· Introduced species monitoring

· Data entry and database management

· Recordkeeping and documentation

· Report writing

· Other: (specify)__________________________________________________
Project training shall take place as specified in Table 8.1

All training activities shall be documented by (check all that apply):

· Training forms signed by the trainees

· Documented in a final report

· Other (specify): ________________________________________________________

Adoption Form  Table 8.1.  Project-Specific Training

	Training:  Type & Description
	Trainer(s)
	Training Date(s)
	Trainees
	Location of Training Records

	Example: Secchi, precipitation monitoring, TKN sampling.
	Monitoring Coordinator.
	At beginning of project and whenever new volunteers join.
	Volunteers to be named
	Watershed Organization computer (electronic copy), office filing cabinet #1 (paper copy)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


General QAPP Section 9. Documentation and Records

□ General QAPP Requirement #9:  Documentation and record-keeping for all project activities related to data collection and data quality shall be implemented for the duration of the project.

Field data sheets will be completed on site at the time of sampling.  They will include the sample collection date and times, the site name, number and/or location, the type of sampler used, the weather, air and water temperature, and samplers’ names.  The data sheets will accompany the samples to the drop-off point where the Field Coordinator will collect the samples and data sheets.

Sample Labels will be put on all sample containers (and/or in containers, in the case of macroinvertebrate and macrophyte samples) will include the site name, date, time, location, type of sample, and sampler’s name.

Chain of custody (COC) forms will accompany samples from collection sites to laboratories.  COC forms will be signed by collectors and all individuals who gain custody of the samples until they arrive at a lab.  Information will agree with the label information on the sample bottles.  Information such as the ID number, date, time, type of sample, and samplers will be included on the Chain of Custody Form.

Miscellaneous records for instrument checks, calibrations, and maintenance will be kept in a logbook. 

In addition to field data sheets, photographs (digital preferred) shall be taken of each introduced species that is encountered at each evaluation site (i.e. minimum one photo per species per season). 

Voucher specimens shall be required for specific species that are more difficult to identify and/or are newly arrived species.  A list of marine introduced species, their required method of documentation and voucher sampling is in Appendix 8.

The monitoring organization shall obtain all scientific collecting permits required by law. 

Training records for all volunteers involved in the project must be kept.

The electronic project database shall be organized and protected from loss and damage.    
Adoption Form  9. Documentation and Records

To ensure that an adequate and acceptable level of records are kept, the following general documentation procedures, as specified in the General QAPP, shall be followed (check all that apply):

· Document survey and sample information using Field Sheets

· Document survey and sample information using personal Field Notebooks

· Document sample custody at all times using Chain-of-Custody Forms

· Track sample identification using sample labels

· Document lab data/metadata using lab notebooks

· Document lab results using lab reports

· Collection and management of voucher specimens

· Photography used for species verification

· Other: (specify)_________________________________________________
The specific forms to be used for the _______________________________ project are listed and described in Table 9.1.

Adoption Form  Table 9.1.  Project-Specific Datasheets, Labels, Laboratory and Voucher Forms

	Documentation Type
	Form Name
	How Used?
	Example in Appendix?

	Sample Collection Records
	
	
	

	
	
	
	

	Field Analysis Records
	
	
	

	
	
	
	

	Laboratory Records
	
	
	

	
	
	
	

	
	
	
	

	Data Assessment Records
	
	
	

	
	
	
	

	Training Records
	
	
	


Adoption Form  19. Data Management

To meet the requirements of the General QAPP, the following data management activities shall be followed for the ___________________________________________ project (check all that apply): 
· Field samplers shall record data on field sheets, review them, sign and turn over to field coordinator.

· Field Coordinator shall review sheets and confers with samplers on any needed corrective action.  

· Field samplers shall fill out the chain-of-custody form for forwarding the processed samples to the laboratory.  

· Each person who handles or transports samples shall also sign the custody form upon receipt of the samples.  

· Chain of custody forms will follow samples to the lab and back to Monitoring Coordinator by mail or pickup after each analysis run is completed.   

· Once laboratory analyses are complete, the laboratory personnel shall mail lab results to the Monitoring Coordinator or arrange for pickup. 

· The Monitoring Coordinator and/or Data Entry Coordinator will enter raw field and lab data into the project computer system.   

· Computer-entered data shall then be compared with field sheets for accuracy.  

· Original data sheets will be stored at (specify): ____________________________________
· Disk back-ups and copies of the data sheets will be made and stored in a separate location designated by the Monitoring Coordinator.   (Provide details): 
· Documentation of data recording and handling, including all problems and corrective actions, shall be included in all preliminary and final reports.
· Data will be entered into one of the following digital data entry templates provided by CZM 

· CZM Water Quality Tool Pack 

· MarshDB

· Marine Invader Database

· Examples of data forms and checklists are provided in Attachment C.

· Other __________________________________________________________________

Data management systems - spreadsheets, databases, statistical or graphical software packages, location of data records (paper and electronic), are described here: 
General QAPP Table 19.1. Data Management, Review, Validation, Verification Process 

	Activity
	By whom
	Corrective action, if needed

	Check labels just prior to sampling, to ensure correct labeling of container.
	Field sampler


	Correct label or change container

	At time of sampling, record data, sign field sheets.
	Field sampler


	

	Fill out, sign chain of custody (COC) forms for any samples going to lab.
	Field sampler


	

	Before turning field sheets over to field/monitoring coordinator, check for reasonableness to expected range, completeness.
	Field sampler


	Resample if feasible; otherwise, flag suspect data.

	Upon receipt of field sheets, recheck for reasonableness to expected range, completeness, accuracy, and legibility.  Sign COC form.
	Field/Monitoring Coordinator
	Confer with field sampler(s) immediately or within 24 hours.  Resample if feasible; otherwise, flag suspect data.

	Upon receipt of samples, field sheets and COC forms, check to see that sheets and forms correspond to number of samples, condition of samples as stated on COC forms.  Sign COC forms.

Copies of field sheets and COC forms are made, given to field/monitoring coordinator.
	Lab Coordinator, Field/Monitoring Coordinator.
	Confer with field/monitoring coordinator.  Contact field samplers as needed to locate missing samples, data records.  In case of missing/spoiled samples or data records, authorize resembling as needed and feasible.  If resampling is not feasible, flag all suspect data.

	Upon completion of laboratory analyses, fill out lab sheets, including data on QC tests.  Review for reasonableness to expected range, completeness.

Make copies of lab sheets.
	Lab Coordinator.
	Re-analyze if possible.  If not, confer with monitoring coordinator.  Flag all suspect data.

	Upon receipt of lab sheets, review for completeness and legibility.
	Monitoring/Data Entry Coordinator.
	Confer with lab coordinator.

	Upon completion of data entry, print out raw data.  Compare with field/lab sheets for accuracy.
	Data Entry Coordinator or other volunteer.  Data entry personnel may review their own work, but a different person than data entry person shall perform the final accuracy comparison.
	Re-enter data.

	Translate raw data printouts into preliminary data reports: run statistical analyses and/or prepare graphical summaries of data.  Check for agreement with QC objectives stated in Tables 7.1. and 14.1. and for completeness.
	Monitoring Coordinator/Data Entry Coordinator
	Confer with QA Officer.  Flag or discard suspect data.

	In-season (at least once) and end of season review of collected data sets (individual sample runs and season-total compilations); review for completeness and agreement with QC objectives and DQOs.
	Monitoring Coordinator.  TAC if applicable.  Share with QA Officer.
	Flag or discard suspect data.  Decide upon any restrictions in use of data with respect to original data use goals.


Section 22, 23 examples
22.0 Data Review, Validation and Verification Requirements

All data reported for the program will be subject to checks by the QC manager for errors in transcription, calculation, or computer input. All field data forms will be reviewed to ensure they are complete and signed by the volunteers. Any changes made to the field data sheets must be initialed. Field sheet data will be entered by a trained volunteer or laboratory assistant at the Chatham WQL and reviewed by the QC Manager.  All data entries are doubled checked by someone other than the person who entered the data.  If unusual or inconsistent data is noted or an entry is missing it will be flagged and the sampling volunteer called to discuss. Laboratory data generated at SMAST will be reviewed and verified as discussed in section 13. Laboratory data will be further reviewed by the QC Manager upon receipt from SMAST. Decisions to reject or qualify data will be made by the QC Manager and Water Quality Workgroup with input from SMAST staff.  
23.0 Validation and Verification Methods 

Once field data for a given sampling event has been entered into the Excel spreadsheet it will be printed out and proofread against the original data sheets. Errors in data entry will be corrected. Outliers and inconsistencies will be flagged for further review, or discarded. SMAST will conduct data validation/verification as discussed in section 13. Problems with data quality will be discussed in the yearly reports provided to data users.

22.   Data Review, Validation and Verification Requirements

The program coordinator will review field and laboratory data after each sampling run.  If questions arise, and at least twice during the season in any case, the program coordinator will share the data with the quality assurance officer to determine if the data appear to meet the objectives of this QAPP.   Together, they will decide on any actions to take if problems are found: e.g. re-entry of erroneous computer data, discarding of data whose validity cannot be ascertained. 

23.  Validation and Verification Methods

All data will be examined for logical consistency by the Project Manager. If inconsistencies are found, an attempt will be made to determine whether the data is in error. For example, field notes taken at the time of the sampling event might indicate possible reasons for any inconsistency. Any apparent problems will be noted in the final reports as appropriate. 

Adoption Form  20. Assessment and Response Actions


To comply with the requirements of the General QAPP, the Monitoring Coordinator, QA Officer and TAC (as applicable) will use the following process to identify and effectively address any issues that affect data quality, personal safety, and other important project components.

The Monitoring Coordinator will periodically check to see the following:

□  Monitoring is occurring as planned;

□  Sufficient written commentary and supporting photographs exist;

□  Sufficient volunteers are available;

□  Volunteers have been observed as they sample their sites;

□  Samplers are collecting in accordance with project schedules;

□  Data sheets and custody control sheets are being properly completed and signed off;

□  Data are properly interpreted;

□  Plans for dealing with adverse weather are in place;

□  Retraining or other corrective action is implemented at the first hint of non compliance with the QAPP or SOPs;

□  Labs are adhering to the requirements of their QAPP, in terms of work performed, accuracy, acceptable holding times, timely and understandable results and delivery process;

□  Data management is being handled properly, i.e. data are entered on a timely basis, are properly backed up, are easily accessed, and raw data are properly stored in a safe place;

□  Procedure for developing and reporting the results exists.

□  Other _____________________________________________________________________

(From General QAPP Section 20)

The Monitoring Coordinator shall confer with the QA Officer as necessary to discuss any problems that occur and what corrective actions are needed to maintain program integrity.  In addition, the Monitoring Coordinator and QA Officer shall meet at the end of the sampling season, to review the draft report and discuss all aspects of the program and identify necessary program modifications for future sampling activities.  If the program includes a technical advisory committee, the TAC shall be included in these discussions.  Corrections may include retraining volunteers; rewriting sampling instructions; replacement of volunteers; alteration of sampling schedules, sites or methods; or other actions deemed necessary.  All problems discovered and program modifications made shall be documented in the final version of the project report.  If modifications require changes in the Quality Assurance Project Plan, these changes shall be submitted to CZM and/or DEP for review. 

If Data are found to be consistently outside the Measurement Quality Objectives, see Section 7, the Monitoring Coordinator and the TAC (as applicable) shall review the program and correct problems as needed.  

            Adoption Form  Table 20.1.  Assessment and Response Action

	Activity
	By whom
	Corrective action, if needed

	Example: Review precision results for each field sampler.
	Monitoring Coordinator
	Retrain/replace volunteers, discard bad data

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


General QAPP  21. Reports

□ General QAPP Requirement #21:  The project shall include a reporting mechanism for project data.  Reporting shall include raw data, QC data and important metadata.

Data that have passed preliminary QC analysis as described in Table 19.1. may be posted on the organization’s web site, shared with the local media or at other venues (e.g. kiosks at recreation access sites), and submitted to CZM and/or DEP.  A caveat will accompany these or any data released on a preliminary basis, explaining that they are for review purposes only and subject to correction after completion of a full data review occurring at the end of the sampling season.  

The Monitoring Coordinator will write a final report, with assistance from the QA Officer.  This will be sent to the QAPP distribution list.  The final report will include (updated as necessary) any tables and graphs that were developed for initial data distribution efforts (i.e. the web site and media), and it will describe the program's goals, methods, quality control results, data interpretation, and recommendations.  This report may also be used in public presentations.  

All reports, preliminary or final, will include discussion of steps taken to assure data quality, findings on data quality, and decisions made on use, censor, or flagging of questionable data.  Any data that are censored in reports will be either referred to in this discussion, or presented but noted as censored. 

Reports submitted to state and federal agencies shall conform to DEP guidelines CN 0.74 Recommended Content of 3rd Party Data and CN 0.78 Data Deliverable Guidelines for Grant Projects  (see Appendix 4).

Adoption Form 21. Reports

To comply with the requirements of the General QAPP, the following reporting mechanisms will be used.

( The final report will describe the program's goals, methods, quality control, results, data interpretation, and recommendations and include 

□  Raw data, 

□  QC data 

□  Associated metadata 

□  Questionable data flagged

□  Preliminary or final report label

□  Other:________________________________________________
(  The final report will be sent to the QAPP and General QAPP Adoption Form distribution lists and submitted to CZM and/or DEP following DEP guidelines CN 0.74 Recommended Content of 3rd Party Data and CN 0.78 Data Deliverable Guidelines for Grant Projects  (see General QAPP Appendix 3).

Adoption Form Table 21.1.  Report Mechanisms, Responsibilities, and Distribution

	Reporting Mechanism
	By Whom
	Distribution

	Example:  Annual monitoring report.  
	Monitoring Coordinator
	Distribution list.  Public by being posted on the organization’s web site, being shared with the local media, by donating to town library.

	
	
	

	
	
	

	
	
	

	
	
	


General QAPP Section 24. Reconciliation with Data Quality Objectives

□ General QAPP Requirement #24:  The General QAPP Adoption Form shall describe a process (and mechanisms to accomplish it) whereby resulting data are compared to the planned DQOs in the project General QAPP Adoption Form. 
At the conclusion of the sampling season, after all in-season quality control checks, assessment actions, validation and verification checks and corrective actions have been taken, the resulting data set will be compared with the program’s data quality objectives (DQOs).  This review will include, for each parameter, calculation of the following:

· Completeness goals: overall % of samples passing QC tests vs. number proposed in Section 7  

· Percent of samples exceeding accuracy and precision limits

· Average departure from accuracy and precision targets.  

After reviewing these calculations, and taking into consideration such factors as clusters of unacceptable data (e.g. whether certain parameters, sites, dates, volunteer teams etc. produced poor results), the Monitoring Coordinator, QA Officer, and TAC members (as applicable) will evaluate overall program attainment of DQOs and determine what limitations to place on the use of the data, or if a revision of the DQOs is allowable. 

Adoption Form Section 24. Reconciliation with Data Quality Objectives

To comply with the requirements of the General QAPP, at the conclusion of the sampling season (i.e., after all in-season quality control checks, assessment actions, validation and verification checks and corrective actions have been taken), the resulting data set will be compared with the program’s data quality objectives (DQOs).   

This review will include, for each parameter, calculation of the following:

· Completeness goals:  overall % of samples passing QC tests versus number proposed in Element 7

· Percent of samples exceeding accuracy and precision limits

· Average departure from accuracy and precision targets.

· Other ___________________________________________________  

· After reviewing these calculations, and taking into consideration such factors as clusters of unacceptable data (e.g. whether certain parameters, sites, dates, volunteer teams etc. produced poor results), the Monitoring Coordinator, QA Officer and TAC members (as applicable) will evaluate overall program attainment of DQOs and determine what limitations to place on the use of the data, or if a revision of the DQOs is allowable. 

· Other__________________________________________________________

The following process describes how project data are compared to the program’s data quality objectives (DQOs) and the mechanisms used to accomplish it. 

Example: At the conclusion of the sampling season,  calculations and determinations for precision, completeness and accuracy will be made and corrective action implemented if necessary.  If data is suspect, it will be rejected.  The cause of failure will be evaluated and recorded to omit repeat mistakes.  If the cause is equipment failure, the calibration/maintenance procedures will be reassessed and improved.  If the cause is found to be within the protocols of the program, the protocols will be improved.   If the cause is found to be with the sampling team, the team members will be alerted to the problem and retrained.  Any limitation on data use will be documented in all reports, including draft and final reports.

If failure to meet project specifications is found to be unrelated to equipment, protocols, or sampling errors, specifications may be revised for future sampling events.  Revisions will be submitted in writing to the DEP and EPA for approval.  Once approved, these revisions will be submitted in writing to all LOPA volunteer samplers.
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