QAPP Title


Revision Date: The date refers to the day the draft is submitted to TCEQ

Page 69

 SEQ CHAPTER \h \r 1Instructions for Using the 

Nonpoint Source (NPS) 

FY20 Primary Quality Assurance Project Plan (QAPP) Shell
The attached shell document was developed for use by Texas Commission on Environmental Quality (TCEQ) NPS Program contractors in preparing QAPPs. Instructions for preparing QAPPs are provided throughout the document in italics. The QAPP defines the type and quality of environmental data to be collected/generated/acquired, the intended use of the data, the decision or determination that will be made from the data, and the logic and method to be used in data analysis.
QAPP Requirements for Environmental Data Operations

All work performed under a TCEQ NPS Contract that involves the acquisition/generation/ collection of environmental data must be performed in accordance with a TCEQ-approved QAPP meeting all applicable TCEQ and Environmental Protection Agency (EPA) requirements. Environmental data includes any measurement(s) or information that describes environmental processes, locations, conditions, and ecological or health effects and consequences. Environmental data includes information collected directly from measurements, produced from models, and compiled from other sources, such as databases or literature. No data collection or other work covered by this QAPP will be implemented prior to approval by the TCEQ. Without prejudice to any other remedies available to TCEQ, TCEQ may refuse reimbursement for any environmental data activities/generation/collection performed prior to approval of the QAPP by TCEQ. The contractor’s failure to meet the terms of the QAPP may result in TCEQ’s suspension of associated activities and non-reimbursement of expenses related to the associated activities.

United States Environmental Protection Agency (EPA) Requirement

This QAPP Shell was prepared using EPA QA/R-5, EPA Requirements for Quality Assurance Project Plans. 
EPA guidance for QAPPs can be found in EPA QA/G-5, Guidance for Quality Assurance Project Plans. 

Using the TCEQ NPS QAPP Shell

· The QAPP developer should confirm that this is the most recent version of the NPS QAPP shell document by contacting the TCEQ NPS Project Manager. The most recent version of the NPS QAPP shell should always be used when developing a QAPP.
· Italicized text in the shell provides instructions or information to QAPP preparers and should be deleted from the QAPP before submission to the TCEQ.  
· Highlighted text indicates titles or other language that must be replaced (e.g., name and address of contractor, name of contractor Project Manager, etc.).  
The footer and associated text should be removed, and the Revision Date should be inserted in the header before the QAPP is submitted to the TCEQ. 

· “Example ” text is provided in boxes. NPS projects are all different, therefore not all shell language is applicable to all projects. The examples are only provided to illustrate the type of information needed in these sections and should not be used verbatim, especially if the example language is not applicable to your project. Real-life projects will be more complicated than the examples cited and will likely require more specific information. Example text should be deleted from the QAPP before submission of the QAPP to the TCEQ. 
· It is essential that the QAPP developer read the QAPP in its entirety with an eye for content, editorial, formatting, grammatical, and consistency-type errors before submitting to the TCEQ NPS Project Manager. This step is very important and will reduce the length of time it takes to review and approve the QAPP. 

Accuracy of Information

The shell language contained in this document is to be used by contractors in their QAPPs only to the extent that the language accurately and completely depicts contractor and subcontractor organizational structures, project responsibilities, project background, and project requirements, activities, and procedures. The QAPP must be amended when information it contains deviates from the project being implemented. The QAPP must be amended using the NPS QAPP Amendment Shell (https://www.tceq.texas.gov/waterquality/nonpoint-source/grants/nps-qapp/#shells) and approved prior to implementing changes to environmental data operations. Failure to amend the QAPP when it is required results in a nonconformance. Identified nonconformances should be documented and corrected in a timely manner. Please consult with the TCEQ NPS Project Manager in such cases. 
Water Quality Monitoring Approaches:

There are three basic types of water quality monitoring investigations commonly developed for the NPS Program under a QAPP:
1) A project may involve the collection and assessment of data to identify and quantify pollutant loadings in a watershed or subwatershed. Such investigations are a fundamental part of the development of a plan to improve water quality, such as a Watershed Protection Plan (WPP) or a Total Maximum Daily Load (TMDL). For general guidance on WPP resources, see http://www.tceq.texas.gov/waterquality/nonpoint-source/mgmt-plan/watershed-pp.html ; for TMDL resources, see http://www.tceq.texas.gov/waterquality/tmdl/tmdlresources.html. Monitoring methods for the identification and quantification of pollutant loadings may include different approaches, such as:

a. Routine monitoring identified as sample collection and/or analysis that is conducted at regular intervals of time and is not rescheduled unless high flow levels dictate a safety issue.
b. Monitoring targeted towards flow, such as storm event or low flow monitoring. 
Both monitoring strategies can be conducted on the main stem of the water body, or targeted subwatersheds, or other localized issues. 
2) A project may involve the generation and assessment of data to determine instream water quality status after project or WPP implementation. If this monitoring is conducted on a routine basis with no bias towards flow or weather conditions and follows the Surface Water Quality Monitoring (SWQM) Procedures Manual, then it may be used to assess water quality in the Texas Integrated Report of Surface Water Quality.
3) A project may involve the generation and assessment of data to determine the effectiveness of a best management practice (BMP) which is implemented as part of the NPS project. The EPA issued a guidance document for this type of investigation titled Urban Stormwater BMP Performance Monitoring: A Guidance Manual for Meeting the National Stormwater BMP Database Requirements available at https://www3.epa.gov/npdes/pubs/montcomplete.pdf
The most common evaluation methods for BMP performance are comparisons of pollutant loads and event mean concentrations in one or more of the following three ways: 
· Sample collection at the outlet of the BMP before and after the BMP is installed; 
· Sample collection at the outlets of paired watersheds in which one has the BMP system and the other does not; or 
· Sample collection at the inlet and outlet of the BMP.  
A BMP evaluation method should, if possible, include sampling before and after the BMP system is implemented to evaluate the effect on water quality and/or quantity. The evaluation should consider that every precipitation and runoff event is unique and that the differences between the events before and after implementation will affect runoff volume, pollutant concentrations, and pollutant loading. The uniqueness of runoff events limits the comparability of before-and-after data at the BMP outlet. Conversely, monitoring of paired watersheds (if they are close enough together and rainfall is assumed to be evenly distributed) will allow comparisons of runoff from very similar rainfall events, but differences in the physical characteristics of each watershed will limit the comparability of the data recorded for each. Strategies involving instream sampling before and after BMP installation must consider what percentage of the drainage area flowing to that stream location has been treated by the BMP system and other changes that may have influenced pollutant concentrations and loading. Comparing the volume and quality of the water entering and leaving the BMP system, where possible, provides the most precise assessment of pollutant load reduction, but it provides no means of assessing the effect of that load reduction on down-stream water quality. For these reasons, a methodology that incorporates more than one of the three basic methods of BMP evaluation has a better chance of providing a more accurate evaluation. The Urban Stormwater BMP Performance Monitoring: A Guidance Manual for Meeting the National Stormwater BMP Database Requirements available at  https://www3.epa.gov/npdes/pubs/montcomplete.pdf  provides further detailed information and guidance for selecting an appropriate data generation and analysis strategy for the particular evaluation or determination to be made.
For additional guidance on automated storm water sampling on small watersheds, please refer to these literature sources: 
Harmel, R.D., K.W. King, J.E. Wolfe, and H.A. Torbert. 2002. Minimum Flow Considerations for Automated Storm Sampling on Small Watersheds, Texas Journal of Science 54(2):177-188,

Harmel, R.D., K.W. King, and R.M. Slade. 2003. Automated Storm Water Sampling on Small Watersheds, Applied Engineering in Agriculture 19(6):667-674.  
Monitoring Procedures Requirement
Contractors need to provide a reference to a method that justifies the monitoring process design. Below are a few examples that might be used as a reference
· For routine monitoring:  SWQM Procedures Manual, Vol. 1, August 2012, or most recent version, (http://www.tceq.texas.gov/publications/rg/rg-415/index.html)

· For storm event sampling:

· Urban Stormwater BMP Performance Monitoring Manual (October 2009) (http://www.bmpdatabase.org/Docs/2009_Stormwater_BMP_Monitoring_Manual.pdf)
· USDA National Water Quality Handbook (September 2003) (http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb1044775.pdf)
· A manufacturer’s manual for the automated sampling equipment to be used

· Standard Operating Procedures (SOP)
Laboratory Accreditation Requirement

All laboratory data and/or analyses provided to TCEQ under this Contract must be prepared by a laboratory that is accredited in accordance with 30 Texas Administrative Code Chapter 25, Subchapters A and B, for the matrices, methods, and parameters of analysis used, unless TCEQ agrees in writing to allow one of the regulatory exceptions specified in 30 Texas Administrative Code Section. 25.6. Laboratories must be accredited for the matrices, methods, and parameters on the date the sample is prepared by the laboratory for analysis. A list of accredited labs can be found at: https://www.tceq.texas.gov/agency/qa/env_lab_accreditation.html. The laboratory conducting the sample analyses must review the QAPP prior to submission to TCEQ to verify accuracy of and concurrence with information provided in the QAPP regarding lab accreditation and sample analysis method(s) requirements. 
Holding Time Requirements for Bacteriological Samples
Unless authorized by the TCEQ, monitoring projects that include E. coli sampling are required to have samples processed by a NELAP-accredited lab within an 8-hour time-frame for regulatory samples and 24-hour time-frame for non-regulatory samples. Samples analyzed for Enterococcus and/or Fecal coliform are required to be processed by a NELAP-accredited lab within an 8-hour time frame. 
Data Submittals

SWQM data that meet requirements contained in this QAPP collected by TCEQ NPS Program contractors are submitted to TCEQ’s SWQM Information System (SWQMIS). Information about this process can be found at the Data Management Team’s webpage at http://www.tceq.texas.gov/waterquality/data-management/wdma_data.html. If you have questions, please consult with the TCEQ NPS Project Manager for information that should be included in this QAPP.  
All data must be submitted to the TCEQ NPS Project Manager at least quarterly. Stormwater data collected in relation to a BMP(s) must be submitted at least every two sampled events, unless the TCEQ NPS Project Manager approves a different schedule for submitting data.
Questions

General questions concerning QAPP requirements should be directed to the TCEQ NPS Project Manager.
The title page must include the title of the project, performing group, funding source, effective date, and contact information. Include a physical mailing address that is not a P.O. Box, an original version of the approved QAPP will be delivered to the address located on this page. For the Federal ID#, please contact the TCEQ NPS Project Manager.
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A3 Distribution List

Include the names and contact information for all groups or individuals who will receive copies of the QAPP and subsequent revisions. Additional names should be added as appropriate.
The Lead NPS QA Specialist will provide approved versions of this QAPP and any amendments or revisions to the TCEQ NPS Project Manager. The TCEQ NPS Project Manager will provide approved copies to the Contractor Project Manager, TCEQ Data Management, and Analysis Team Leader and EPA Project Officer within two weeks of approval. The TCEQ Data Management and Analysis team needs searchable .pdf files of finalized QAPPs that are small enough to upload into SWQMIS. There is a limit on file size of 15 MB. The TCEQ NPS Project Manager will document transmittal of the plan and maintain this documentation as part of the project’s quality assurance records. This documentation will be available for review.

Cathy Anderson, Team Leader

TCEQ Data Management and Analysis
 (512) 239-1805
Anthony Suttice, Project Officer
EPA Region 6
(214) 665-8590
The TCEQ NPS Project Manager will provide the name and contact number of the EPA Project Officer if the QAPP is funded by a CWA Section 604(b) Grant.
The Contractor will provide copies of this project plan and any amendments or revisions of this

plan to each project participant defined in the list below. The Contractor will document receipt

of the plan by each participant and maintain this documentation as part of the project’s quality

assurance records. This documentation will be available for review.

Contractor

Address
Name, Project Manager

(xxx)-xxx-xxxx
Name, Quality Assurance Officer

(xxx)-xxx-xxxx
Name, Laboratory Supervisor

(xxx) xxx-xxxx
Name, Laboratory Quality Assurance Officer

(xxx) xxx-xxxx
A4 Project/Task Organization

Include the names, duties, and responsibilities of all key project participants and persons responsible for implementation. Roles and responsibilities should be added to the following shell text as appropriate.
TCEQ

Monitoring Division

Sharon Coleman Acting Lead NPS QA Specialist
Assists the TCEQ NPS Project Manager in QA related issues. Participates in the planning, development, approval, implementation, and maintenance of the QAPP. Determines conformance with program quality system requirements. Coordinates or performs audits as necessary and using a wide variety of assessment guidelines and tools. Concurs with proposed corrective actions and verifications. Provides technical expertise and/or consultation on quality services. Recommends to TCEQ management that work be stopped to safe guard project and programmatic objectives, worker safety, public health, or environmental protection.

Water Quality Planning Division
Faith Hambleton, Team Leader 
NPS Program
Responsible for management and oversight of the TCEQ NPS Program. Oversees the development of QA guidance for the NPS program to be sure it is within pertinent frameworks of the TCEQ. Monitors the effectiveness of the program quality system. Reviews and approves all NPS projects, internal QA audits, program corrective actions, work plans, and contracts. Enforces program corrective action, as required. Ensures NPS personnel are fully trained and adequately staffed.

Name
TCEQ NPS Project Manager
Maintains a thorough knowledge of work activities, commitments, deliverables, and time frames associated with projects. Develops lines of communication and working relationships between the contractor, the TCEQ, and the EPA. Tracks deliverables to ensure that tasks are completed as specified in the contract. Responsible for ensuring that the project deliverables are submitted on time and are of acceptable quality and quantity to achieve project objectives. Serves on planning team for NPS projects. Provides contractor with most recent version of QAPP shell document. Participates in the development, approval, implementation, and maintenance of the QAPP. Conducts independent technical review of the QAPP to ensure compliance with project needs/requirements. Responsible for verifying that the approved QAPP is implemented by the contractor. Notifies the Lead NPS QA Specialist and NPS Data Manager of circumstances which adversely affect the quality of data derived from the collection and analysis of samples. Monitors and enforces corrective action.

Jessica Uramkin 
NPS Quality Assurance Coordinator
Assists Lead NPS QA Specialist with NPS QA management. Serves as liaison between NPS management and TCEQ QA management. Responsible for NPS guidance development related to program QA. Assists with development and maintenance of data management-related standard operating procedures (SOP) for NPS data management. Participates in the development, approval, implementation, and maintenance of the QAPP. Provides input and oversight regarding corrective actions. Maintains record of corrective actions.
Cathy Anderson NPS Data Manager

Responsible for coordination and tracking of NPS data sets from initial submittal through the TCEQ NPS Project Manager for review and approval. Ensures that data is reported following instructions in the SWQM Data Management Reference Guide (DMRG) (December 2016, or most current version). Runs automated data validation checks in SWQMIS and coordinates data verification and error correction with TCEQ NPS Project Managers’ data review. Generates SWQMIS summary reports to assist TCEQ NPS Project Managers’ data reviews. Provides training and guidance to NPS and Planning Agencies on technical data issues. Reviews QAPPs for valid stream monitoring stations. Checks validity of parameter codes, submitting entity code(s), collecting entity code(s), and monitoring type code(s). Develops and maintains data management-related standard operating procedures (SOP) for NPS data management. Serves on planning team for NPS projects. Coordinates SWQMIS user access and privileges for TCEQ NPS Project Managers and Contract staff. Reviews data deliverables and SWQMIS validator reports per information provided in the QAPP.
Contractor
Name

Contractor Project Manager
Responsible for ensuring tasks and other requirements in the contract are executed on time and are of acceptable quality. Monitors and assesses the quality of work. Coordinates attendance at conference calls, training, meetings, and related project activities with the TCEQ. Responsible for verifying the QAPP is followed and the project is producing data of known and acceptable quality. Ensures adequate training and supervision of all monitoring and data collection activities. Complies with corrective action requirements.

Name

Contractor QAO
Responsible for coordinating development and implementation of the QA program. Responsible for ensuring the most recent version of the NPS QAPP shell document is acquired from the TCEQ NPS Project Manager and used for writing and maintaining the QAPP. Responsible for maintaining records of QAPP distribution, including appendices and amendments. Responsible for maintaining written records of sub-tier commitment to requirements specified in this QAPP. Responsible for identifying, receiving, and maintaining project QA records. Responsible for coordinating with the TCEQ NPS Manager to resolve QA-related issues. Notifies the Contractor Project Manager and TCEQ NPS Project Manager and documents circumstances which may adversely affect the quality of data. Responsible for validation and verification of all data collected and acquired. Coordinates the research and review of technical QA material and data related to water quality monitoring system design and analytical techniques. Facilitates, conducts, and documents readiness reviews, monitoring, and/or technical systems audits.
Name
Laboratory Manager

Responsible for supervision of laboratory personnel involved in generating analytical data for this project. Responsible for ensuring the lab is NELAP-accredited for the matrix, method, and parameter combinations listed in A7 Quality Objectives and Criteria. Responsible for ensuring that laboratory personnel involved in generating analytical data have adequate training and a thorough knowledge of the analytical requirements in the QAPP and all SOPs specific to the analyses or task performed and/or supervised. Responsible for oversight of all operations, ensuring that all QA/Quality Control (QC) requirements are met, and documentation related to the analysis is completely and accurately reported. Enforces corrective action, as required. 
Name
Laboratory QAO
Monitors the implementation of the Laboratory Quality Assurance Manual (QAM) and the QAPP within the laboratory to ensure complete compliance with QA objectives as defined by the contract and in the QAPP. Conducts internal audits to identify potential problems and ensure compliance with QAPP, lab-accreditation requirements, and written SOPs. Responsible for supervising and verifying all aspects of the QA/QC in the laboratory. Performs validation and verification of data and compliance with A7 Quality Objectives and Criteria before the report is sent to the contractor. Insures that all QA reviews are conducted in a timely manner from real-time review at the bench during analysis to final submittal of data to the Contractor QA officer.

Name

Contractor Data Manager
Responsible for the acquisition, verification, and transfer of data to the TCEQ. Oversees data management for the QAPP. Performs data quality assurances prior to transfer of data to TCEQ. Responsible for transferring data to the TCEQ in the Event/Result file format specified in the DMRG. Submits a SWQMIS Test Environment validator report and data review checklist to TCEQ with the data. Ensures data are submitted according to QAPP and work plan specifications. Provides the point of contact for the TCEQ NPS Data Manager to resolve issues related to the data.

Name

Contractor Field Supervisor
Responsible for supervising all aspects of the sampling and measurement of surface waters and other parameters in the field. Responsible for the collection of water samples and field data measurements in a timely manner that meet the quality objectives specified in Section A7, as well as the requirements of Sections B1 through B8. Responsible for field scheduling, staffing, and ensuring that staff is appropriately trained as specified in Section A8. Responsible for adhering to SWQM Procedures and all updates as appropriate. 
U.S. EPA Region 6

Anthony Suttice
EPA Project Officer
Responsible for managing the CWA Section 319 funded grant on behalf of EPA. Assists the TCEQ in approving projects that are consistent with the management goals designated under the State's NPS management plan and meet federal guidance. Coordinates the review of project work plans, draft deliverables, and works with the State in making these items approvable. Meets with the State at least annually to evaluate the progress of each project and, when conditions permit, participates in project site visits. Fosters communication within EPA by updating management and others, both verbally and in writing, on the progress of the State's program and on other issues as they arise.  Assists in grant close-out procedures ensuring all deliverables have been satisfied prior to closing a grant.

Name, duties, and responsibilities of the EPA Project Officer will be revised if the QAPP is funded by a CWA Section 604(b) Grant.
Figure A4.1. Organization Chart - Lines of Communication

The following chart should be used as a guide to develop an organizational chart specific to the project showing lines of organization for all personnel listed previously in A4 Project/Task Organization. Replace “Name” and “Contractor” text with the name of the actual person performing the work. The name of the EPA Project Officer will be revised if the QAPP is funded by a CWA Section 604(b) Grant.
 SEQ CHAPTER \h \r 1A5 Problem Definition/Background 

State the problem to be solved, the decision to be made, or the outcome to be achieved. Sufficient background information must be provided to give a historical, scientific, and regulatory perspective for the project. The information provided should answer the questions: Why is the generation/acquisition of environmental data needed? How will the data be used? And/or what decisions will be made based on the data?

Example 


Since the 1980’s, portions of the Horse Creek Watershed have experienced rapid urbanization which has caused the increase in NPS pollution such as fertilizers, some detergents, animal wastes, soil erosion, and septic tank leakage. This urbanization has resulted in increased nutrient and sediment concentrations in Horse Creek due to storm water run-off, and this water body is identified in the Texas Integrated Report for Clean Water Act Sections 305(b) and 303(d) having nutrient concerns. As development increases, the quantity of storm water runoff will likely increase. By working together, residents and the city government have developed plans to implement a storm water quality wet pond in the Horse Creek watershed. The wet pond is designed to minimize the potential negative water quality impacts to the creek. 

The plan for the wet pond to be built in the tributary feeding Horse Creek was developed with the consensus and recommendations of the Watershed Association, city engineering staff and the TCEQ and is included in the City’s Master Plan for NPS and urban runoff control. This sub watershed is undergoing rapid development. The organizers of the monitoring project want to demonstrate and evaluate the efficacy of the wet pond as an effective and reliable storm water treatment method. In addition, the organizers would like to show an instream reduction in the concentration of pollutants downstream from the outlet of the tributary by doing ambient grab sample monitoring in Horse Creek and comparing post-BMP data with applicable pre-BMP data. The Horse Creek Watershed Association and the City will use the data to help identify specific problems that require further attention or study; to educate residents on the connections between land-use and water quality; and to make recommendations on future BMPs.  

Funding for the project is provided by the CWA 319(h) program with match provided by the City and the Horse Creek Watershed Association. Data collected as a result of the project will be used to demonstrate the effectiveness of the BMP. This demonstration will be accomplished by evaluating the efficiency of pollutant removal by the BMP and comparing post BMP instream water quality data to historical instream water quality data. 
End Example 

This QAPP is reviewed and approved by the TCEQ to help ensure that environmental data generated for the purposes described above are of known and documented quality, deemed accepted for their intended use. This process will ensure that data submitted and uploaded to SWQMIS have been collected and analyzed in a way that guarantees their reliability and can be used by programs deemed appropriate by the TCEQ. 

A6 Project/Task Description

Provide a summary of work to be performed, products to be produced, and the schedule for implementation. Concisely describe the environmental data operations to be conducted including:
· monitoring strategy including design, sampling locations, key parameters to be analyzed;

· existing data to be acquired;
· data analyses;

· geospatial activities/analyses; and,
· how it will be determined if data quality objectives have been met.  

Example 


This environmental data collection project will evaluate the water quality wet pond’s effectiveness in removing pollutants from storm water run-off. Since the watershed of the tributary feeding Horse Creek watershed is relatively small (approximately 20 acres), it has been determined that one water quality wet pond will be effective at reducing pollutants. The wet pond design is known to be moderately to highly effective at removing T-phosphorus, nitrate+nitrite-N, and TSS from storm water run-off. To quantify the reductions of pollutants, automatic sampling devices with flow meters will be installed at the inlet and outlet flumes of the BMP and will collect a single composite sample for each storm event. Water quality composite samples will be analyzed for nitrate plus nitrite-N (NO3/NO2-N), total phosphorus-P concentrations, total suspended solids, and E. coli. Water quality sampling is scheduled to begin after the wet pond is constructed and the flumes are installed and will continue for a period of 24 months. Construction of the wet pond is scheduled to begin in early summer 2004 and is anticipated to be completed by the end of summer 2004. Measurements from the flow meters will be used to pace the automatic samplers and generate the total flow volume for each storm event. Pollutant loads will be determined by multiplying the event mean concentration by total flow volume to determine total load per storm event. The efficiency of the pond will be evaluated by: 1) computation of percent load reduction (inlet load - outlet load)/inlet load *100 and, 2) comparisons of event mean concentrations (inlet EMC - outlet EMC) on both an event and project period basis.

Another objective of the project is to collect and analyze water samples taken directly from Horse Creek downstream from where the tributary enters Horse Creek. Instream water quality samples will be collected for a period of 24 months following the construction of the wet pond. This objective is intended to assess instream water quality improvement to support EPA Performance Activity Measures under the Clean Water Act 319 grant program. Instream water quality samples from the historical site immediately downstream from where the affected tributary enters Horse Creek will be collected and analyzed. Data will be assessed according to the TCEQ SWQM procedures. The results will be evaluated against comparable high flow, historical stream data to determine if there is an improvement in water quality. Information on acquired data is addressed in Element B9 of this document. Data analyses and maps of the project area, including sampling stations will be provided in the project final report
End Example 
This project started in Month Year and is estimated to be completed in Month Year. All task, deliverable, and monitoring dates are estimates. 

See Appendix A for a project location map.
See Appendix B for the contract scope of work and schedule of deliverables for the contract tasks referenced in this QAPP.  

See Section B1 for monitoring to be conducted under this QAPP.

Amendments 
Amendments to the QAPP must be approved to reflect changes in project organization, tasks, schedules, objectives, and methods; address deficiencies and nonconformances; improve operational efficiency; and accommodate unique or unanticipated circumstances. Requests for amendments are directed from the Contractor Project Manager to the TCEQ NPS Project Manager in writing using the QAPP Amendment shell. The changes are effective immediately upon approval by the TCEQ QA Manager, TCEQ NPS Project Manager, TCEQ NPS Data Manager, and Lead NPS Quality Assurance Specialist, or their designees.

Amendments to the QAPP and the reasons for the changes will be documented, and full copies of amendments will be forwarded to all persons on the QAPP distribution list by the Contractor QAO. Amendments shall be reviewed, approved, and incorporated into a revised QAPP during the annual certification process or within 120 days of the initial approval in cases of significant changes.
At the time of an amendment, the contractor should ask the TCEQ NPS Project Manager for the most up-to-date QAPP amendment shell.
Annual QAPP Reviews, Certifications, and Revisions
This QAPP shall be reviewed in its entirety and certified annually by the Contractor Project Manager and NPS Project Manager. A letter certifying this annual review must be submitted to the TCEQ NPS Project Manager no later than 90 days prior to the QAPP anniversary date to prevent QAPP expiration and interruption in work due to issuance of a stop work order. Amendments approved since QAPP approval should be included as an attachment along with the letter. Only nonsubstantive changes not affecting the project design or quality or quantity of work to be performed can be included in the annual certification letter. This includes organizational changes or schedule changes based on a contract amendment that do not impact data deliverables. If changes beyond these are necessary, a QAPP amendment must be submitted and approved before the changes are implemented and before the annual review may be certified. The TCEQ NPS Project Manager is required to review the QAPP and provide certification of annual reviews to the TCEQ QA Manager and EPA Region 6 Project Officer no later than 30 days before QAPP anniversary date. If the QAPP expires, work described within this document must be halted. 

If the project will extend beyond the third QAPP anniversary date, a full QAPP revision is required. 
At the time of the annual review, the contractor should ask the TCEQ NPS Project Manager for the most up-to-date template and detailed instructions for completing annual reviews.
A7 Quality Objectives and Criteria

Only data collected that have a valid TCEQ SWQM parameter code assigned in Table A7.1 and/or A7.2 (as applicable) will be stored in SWQMIS.  
Describe the measurement performance criteria (i.e., precision, accuracy, representativeness, completeness, and comparability, analytical sensitivity requirements, method of quantitation, etc.) necessary to meet project objectives. Tables A7.1 and A7.2 should be modified to reflect actual parameters, methods, etc. employed by the Contractor. A list of the most commonly used parameter codes and their descriptions can be found in the TCEQ SWQM DMRG http://www.tceq.texas.gov/waterquality/data-management/dmrg_index.html. 
Please be sure to use the descriptions provided in the TCEQ SWQM DMRG verbatim below in Tables A7.1 and A7.2. 
Detailed information about many parameters can be found in the Clean Rivers Program QAPP Table A7 document found at: https://www.tceq.texas.gov/waterquality/clean-rivers/qa/index.html
The laboratory conducting the analysis must review the contents of this QAPP and ensure it is NELAP-accredited for the matrix, method, and parameter combinations listed in Tables A7.1 and A7.2. Requirements can be found in the Texas Administrative Code, Subchapter A: 

http://texreg.sos.state.tx.us/public/readtac%24ext.ViewTAC?tac_view=4&ti=30&pt=1&ch=25
Example 

Quantitative and qualitative information regarding measurement data needed to measure pond efficiency and instream water quality improvements are provided below.  
Table A7.1 Measurement Performance Specifications for Storm Water BMP Effectiveness Monitoring

	PARAMETER
	UNITS
	MATRIX
	METHOD
	PARAMETER CODE
	AWRL
	Limit of Quantitation (LOQ)
	Recovery at LOQ (%)
	PRECISION

(RPD  of LCS/LCSD)
	BIAS

%Rec. of LCS
	Completeness (%)

	Nitrite plus nitrate, Total one lab determined value (mg/L as N)
	mg/L
	Water
	SM4500 NO3E
	00630
	.05
	.05
	70-130
	20
	80-120
	90

	Residue, Total Nonfiltrable (mg/L)
	mg/L
	Water
	SM 2540 D
	00530
	4
	1
	NA
	20
	80-120
	90



	Phosphorus, total, wet method (mg/L as P)
	mg/L
	Water
	EPA 365.4
	00665
	.06
	.05
	70-130
	20
	80-120
	90

	Flow volume for duration of storm event 
	Gallons
	Water
	Automatic flow meter
	50052
	NA
	NA
	NA
	NA
	NA
	NA


	Rainfall for duration of storm event
	Inches
	Water
	Gauge
	46530
	NA
	NA
	NA
	NA
	NA
	90

	Flow stream, instantaneous (cubic feet per sec)
	cfs
	Water
	TCEQ SOP or Automatic flow monitor (specify)
	00061
	NA
	NA
	NA
	NA
	NA
	NA

	Flow method
1=gage

2=elec

3=mech

4=weir/flu

5=doppler
	NA
	None
	NA
	89835
	NA
	NA
	NA
	NA
	NA
	NA

	E. coli, Colilert, IDEXX Method, MPN/100 ml
	mpn / 100ml
	water
	SM 9223-B
	31699
	1
	
	NA
	0.5*
	NA
	NA

	E. coli, Colilert, IDEXX, Holding time, 
	hours
	water
	NA
	31704
	NA
	
	NA
	NA
	NA
	NA


* Based on a range statistic as described in Standard Methods, 20th Edition, Section 9020-B, Quality Assurance/Quality Control -Intralaboratory Quality Control Guidelines. This criterion applies to bacteriological duplicates with concentrations >10 MPN/100mL or >10 organisms/100mL. 

Note: Parameter Code 00630 is used for Nitrite plus Nitrate, Total one lab determined value.
Use Parameter Code 00593 for NO2 plus N03-N, Total, calculated value (mg/L).
Parameter descriptions, units, and matrices must correspond with SWQMIS requirements.
Table A7.2 Measurement Performance Specifications for Routine Instream Monitoring
(Note that ‘Routine’ implies that monitoring will be conducted as scheduled at onset of project with no regard to monitoring conditions unless a safety hazard exists.)
	Parameter
	Units
	Matrix
	Method
	Parameter

Code
	AWRL*
	Limit of Quantitation (LOQ)
	Recovery at LOQ (%)
	PRECISION

(RPD of LCS/LCSD)
	BIAS

%Rec. of LCS
	Completeness (%)

	PH (standard units), Field determined
	s.u.
	water
	EPA 150.1 and TCEQ SOP
	00400
	NA
	NA
	NA
	NA
	NA
	90

	Oxygen, dissolved (mg/L) (Field determined, actual reading from instrument)
	mg/L
	water
	SM4500 O-G and

TCEQ SOP
	00300
	NA
	NA
	NA
	NA
	NA
	90

	Specific conductance, Field (us/cm @ 25C)
	uS/cm
	water
	EPA 120.1 and

TCEQ SOP
	00094
	NA
	NA
	NA
	NA
	NA
	90

	Temperature, Water Field determined, (Degrees Centigrade)
	degC
	water
	SM2500B and

TCEQ SOP
	00010
	NA
	NA
	NA
	NA
	NA
	90

	Nitrite plus Nitrate, Total one lab determined value (mg/Las N)
	mg/l
	water
	SM4500 NO3E
	00630
	.05
	.05
	70-130
	20
	80-120
	90

	Phosphorus, Total, wet method (mg/L as P)
	mg/L
	water
	EPA 365.4
	00665
	.06
	.05
	70-130
	20
	80-120
	90

	Residue, total nonfiltrable (mg/l)
	mg/L
	water
	SM 2540 D
	00530
	4
	1
	NA
	20
	80-120
	90

	Flow stream, Instantaneous (cubic feet per sec)
	cfs
	water
	TCEQ SOP
	00061
	NA
	NA
	NA
	NA
	NA
	90

	E. coli, Colilert, IDEXX Method, MPN/100ml
	mpn / 100ml
	water
	SM 9223-B
	31699
	1
	
	NA
	0.5**
	NA
	NA

	E. coli, Colilert, IDEXX, Holding time,
	hours
	water
	NA
	31704
	NA
	
	NA
	NA
	NA
	NA

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


*The most up-to-date list of AWRLs is located at http://www.tceq.texas.gov/assets/public/waterquality/crp/QA/awrlmaster.pdf 
                ** Based on a range statistic as described in Standard Methods, 20th Edition, Section 9020-B, Quality Assurance/Quality Control -Intralaboratory Quality Control Guidelines. This criterion applies to bacteriological duplicates with concentrations >10 MPN/100mL or >10 organisms/100mL.
Table A7.1 References: 
· US EPA Methods for Chemical Analysis of Water and Wastewater, Manual #EPA-600/4-79-020. 
· American Public Health Association, American Water Works Association and Water Environment Federation, Standard Methods for the Examination of Water and Waste Water, 20th Ed., 
· TCEQ SOP:  Texas Commission on Environmental Quality Surface Water Quality Monitoring Procedures, Volume 1: RG-415, August 2012.
Precision
Precision is the degree to which a set of observations or measurements of the same property, obtained under similar conditions, conform to themselves. It is a measure of agreement among replicate measurements of the same property, under prescribed similar conditions, and is an indication of random error.  
A field split is a single sample subdivided by field staff immediately following collection according to procedures specified in the SWQM Procedures Manual and submitted to the laboratory as two separately identified samples. Split samples are preserved, handled, shipped, and analyzed identically and are used to assess variability in all of these processes. Field split samples are not required as part of the routine SWQM Program, but if needed, may be inserted into the sample regime. The frequency is determined by the needs of the project. 
Laboratory precision is assessed by comparing replicate analyses of laboratory control samples (LCS) in the sample matrix (e.g. deionized water, sand, commercially available tissue) or sample/duplicate pairs in the case of bacterial analysis. Precision results are compared against measurement performance specifications and used during evaluation of analytical performance. Program-defined measurement performance specifications for precision are defined in Table A7.1 and/or A7.2. 

Bias
Bias is a statistical measurement of correctness and includes multiple components of systematic error. A measurement is considered unbiased when the value reported does not differ from the true value. Bias is determined through the analysis of laboratory control samples and LOQ Check Samples prepared with verified and known amounts of all target analytes in the sample matrix (e.g. deionized water, sand, commercially available tissue) and by calculating percent recovery. Results are compared against measurement performance specifications and used during evaluation of analytical performance. Program-defined measurement performance specifications for bias are specified in Table A7.1 and/or A7.2.

Representativeness
For Routine Sampling
Site selection, the appropriate sampling regime, the sampling of all pertinent media according to TCEQ SWQM Procedures Vol. 1 and use of only approved analytical methods will assure that the measurement data represents the conditions at the site. Routine monitoring conducted with the intent to collect data for water quality assessment must be spatially and temporally representative of routine water quality conditions, are collected on a routine frequency, and the monitoring events are separated by approximately even time intervals. At a minimum, samples are collected over at least two seasons (to include inter-seasonal variation) and over two years (to include inter-year variation) and include some data collected during an index period (March 15- October 15). Although data may be collected during varying regimes of weather and flow, the data sets will not be biased toward unusual conditions of flow, runoff, or season. The goal for meeting total representation of the water body will be tempered by the available funding.
For Storm Event Sampling

An appropriate sampling regime and use of only approved analytical methods will help assure that the measurement data accurately represent each storm event in its entirety as well as the typical annual rainfall patterns at the site. Water quality data will be obtained for at least __ storm event(s) in each fiscal quarter if qualifying events occur and a total of at least __ for the study period. Each sampling event will consist of samples [indicate whether samples are composite or discrete] collected at each sampling station at equal flow intervals, from the initiation of storm flow until the flow rate returns to the level at which sampling began. To assess effectiveness of the monitored BMPs, data will be collected for storms of varying size and intensity throughout the year. Due to limitations imposed by the site, sampling procedures, and/or equipment, this study will represent storms of between ___ and ___ inches of precipitation, with a duration of __ to __ hours, with a minimum flow rate of __ at each station and a maximum flow rate of ___.  
Note: For storm water sampling, this section needs to indicate how the data will represent the typical range of storm events for the area, rather than all ambient conditions. Storm water data are considered as representative of ambient water quality for storm water during high flow and low flow storm water conditions. This section needs to specify minimum number of storms that are targeted. The number of sampling events largely determines the confidence interval of the analysis of the data set (e.g. relationship of storm depth to flow volume and average outlet pollutant concentrations). Also, the type of rainfall events that are targeted needs to be documented such as frequency, duration, intensity, and quantity. In addition, sample protocol to ensure repetitiveness of collected samples from typical rainfall needs to be described as high and low flow conditions.

Completeness
The completeness of the data is a relationship of how much of the data is available for use compared to the total potential data. Ideally, 100 percent of the data should be available. However, the possibility of unavailable data due to accidents, insufficient sample volume, broken or lost samples, etc. is to be expected. Therefore, it will be a general goal of the project(s) that 90 percent data completion is achieved.
Comparability
Confidence in the comparability of routine data sets for this project and for water quality assessments is based on the commitment of project staff and contracted laboratories to use only approved sampling and analysis methods and QA/QC protocols in accordance with quality system requirements as described in this QAPP and in TCEQ SWQM Procedures Vol. 1. Comparability is also guaranteed by reporting data in standard units, by using accepted rules for significant figures, and by reporting data in a standard format as specified in Section B10.


End Example 

Limit of Quantitation 
Uniform limits of quantitation are not specified for the NPS program due to the variety of types of data collected. If surface water data are being collected for comparison to the TSWQS, then AWRLS may apply (which is the case for the second objective in the example provided) and should be added to Table A7.2. If data are being collected for other purposes, then different limits of quantitation may apply. Limits of quantitation and resulting methodologies must be chosen so that data can be compared to a criterion or action level.
Example 



AWRLs (Tables A7.1 and/or A7.2) are used in this project as the limit of quantitation specification, so data collected under this QAPP can be compared against the Texas Surface Water Quality Standards. Laboratory limits of quantitation (LOQs) (Tables A7.1 and/or A7.2) must be at or below the AWRL for each applicable parameter.  



End Example 

Laboratory Measurement Quality Control Requirements and Acceptability Criteria are provided in Section B5

Analytical Quantitation
To demonstrate the ability to recover at the limit of quantitation, the laboratory will analyze an LOQ check standard for each analytical batch of samples run. 
Laboratory Measurement Quality Control Requirements and Acceptability Criteria are provided in Section B5

A8 Special Training/Certification
Identify and describe any specialized training or certifications needed by personnel to successfully complete the project or task. Note: The following example includes positional data that will be entered into SWQMIS.
In 2013, EPA issued the directive FEM 2012-02 Rev. 1, requiring organizations generating 

environmental measurement data under EPA-funded assistance agreements to submit 

documentation of their competency prior to performing new grant-funded work. The 

directive is effective for grants totaling more than $200,000, and issued or renewed on or 

after October 1, 2013. The goal of the directive is to assure that organizations (and their 

grantees/contractors) performing environmental data operations have effective quality 

management systems and the technical competence to generate valid environmental data. Please ensure the directive is addressed in this section of the QAPP. An example is provided in the first paragraph below. Please ensure the example text provided below accurately describes the work being conducted associated with this project. 
Example 


Work conducted for this project is covered under a documented quality management system. Personnel conducting work associated with this project are deemed qualified to perform their work through educational credentials, specific job/task training, required demonstrations of competency, and internal and external assessments. Laboratories are NELAP-accredited as required. Records of educational credentials, training, demonstrations of competency, assessments, and corrective actions are retained by project management and are available for review.
Staff responsible for operating the field-use multi-parameter sondes, automated samplers, and flow loggers will undergo a one-day training event by the equipment manufacturer. 

Field personnel will receive training in proper sampling and field analysis. Before actual sampling or field analysis occurs, they will demonstrate to the QA officer (in the field), their ability to properly operate and calibrate the field-use multi-parameter sondes, automatic samplers and retrieve the samples. The QA officer will sign off each field staff in their field logbooks. Field personnel training is documented and retained in the personnel file and will be available during a monitoring systems audit.  
If Global Positioning System (GPS) equipment is used to provide spatial coordinate data (latitude and longitude) that will be entered into TCEQ agency spatial databases (including SWQMIS) then the contractor must follow the TCEQ’s OPP 8.12 and 8.11 (Up-to-date copies available upon request). OPP 8.12 includes a requirement that all GPS collected data to be entered into agency spatial databases must be collected by a GPS certified individual with a TCEQ-approved GPS device (list available upon request). Additionally, the accuracy of spatial data submitted to TCEQ for entry into agency spatial databases must be documented according to TCEQ Spatial Data Dictionary requirements (http://www.tceq.texas.gov/gis/datadict_point.html).

GPS certification may be obtained in any of three ways (Please specify which will be implemented for this project.):

1. completing a TCEQ training class 

2. completing a suitable training class offered by an outside vendor (https://www.tceq.texas.gov/drinkingwater/SWAP/gps/gps_resources.html)
3. by providing documentation of sufficient GPS expertise and experience (Discuss requirements with TCEQ NPS Project Manager). 

SWQMIS is a TCEQ spatial database because Station Locations (SLOCs) are identified by spatial coordinates. In lieu of submitting certified GPS coordinates for SLOC requests, positional data may be acquired with a GPS and verified with photo interpolation using a certified source, such as Google Earth or Google Map. The SLOC request will then be reported as mapped through photo interpretation. Information on submitting SLOC requests is in Chapter 3 of the SWQM DMRG (http://www.tceq.texas.gov/waterquality/data-management/dmrg_index.html)


End Example 

A9 Documents and Records

Provide a list of information to be included as contract deliverables. Identify all project records and documents that will be produced and specify or reference all applicable requirements for the final disposition of records and documents, including location and length of retention period. Laboratory Records must be retained in accordance with the The NELAC Institute (TNI) standards.

Laboratory Test Reports

Test/data reports from the laboratory must document the test results clearly and accurately. Routine data reports should be consistent with TNI Volume 1 Module 2 Section 5.10 and include the information necessary for the interpretation and validation of data.  

Note: The TNI Standard provides for some flexibility regarding the elements required in a test report. It is important that data are reported unambiguously, are accurate, and that the necessary information for the review, verification, validation, and interpretation of data is included. Because of the large number and varying types of procedures that have been worked out among the NPS contractors, a test report format is not provided in this shell document. Please detail exactly what information and data are included in a test report. If reports are only generated upon request, please state this explicitly. At the very minimum, test reports (regardless of whether they are hard copy or electronic) should include the following:

· Sample results

· Units of measurement

· Sample matrix

· Dry weight or wet weight (as applicable)

· Station information

· Date and time of collection

· Sample depth
· Holding time for E. coli and Enterococcus

· Description of dilutions for bacteria samples if conducted and calculations used to derive reported concentrations
· LOQ and LOD (formerly referred to as the reporting limit and the method detection limit, respectively), and qualification of results outside the working range (if applicable)

· Certification of NELAP compliance on the date of sample preparation
The information in test reports should be consistent with the information that is needed to prepare data submittals to TCEQ.  

Otherwise, reports should be consistent with The TNI Standard and should include any additional information critical to the review, verification, validation, and interpretation of data. This should be based on the process that has been worked out with the Contractor and is documented in Section D1 and D2 of this document.

Please provide the laboratory’s process for reporting data or attach relevant portions of the laboratory’s SOP or quality manual.

Electronic Data  
Data will be submitted to the TCEQ NPS Project Manager in the event/result format specified in the TCEQ DMRG for upload to SWQMIS. The Data Review Checklist and Summary as contained in Appendix C of this document will be completed and submitted with the data. Contractors must upload the data flat files into the Test environment of SWQMIS and provide the exported SWQMIS Validator Report in .pdf format as part of the data deliverable. The SWQMIS Test Environment Validator Report is produced to ensure that the data flat files have no loader errors which could result in a delay of data delivery and approval.
All data entered into the SWQMIS database must be associated with a permanent monitoring station identified by a 5-digit station identification number (Station ID). Submitting entities will submit a station location (SLOC) request via SWQMIS through the Monitoring Stations Module following the SLOC-Create Request Procedure. The DMRG (Chapter 3) specifies how to fill out the SLOC-Create Request. Submitting entities use the SLOC-Change Request tool under the same module to request any changes to a SLOC request. SLOC requests must be completed before data is submitted to the TCEQ. Project personnel can seek guidance from the NPS Data Manager regarding the SLOC process. No data can be submitted to the TCEQ until station identification numbers have been assigned to the sites. 
A Submitting Entity can request access to SWQMIS by emailing the SWQMIS proxy box (SWQMIS@tceq.texas.gov). Please include your name, title, company name, TCEQ program (NPS), TCEQ project name, and a list of your roles/responsibilities as related to the project in the email. The TCEQ NPS Project Manager should be copied on all the correspondence throughout the process. 
All reported data resulting from monitoring events will have a unique TagID (see DMRG). A Tag Prefix must be requested from the TCEQ in accordance with the DMRG where the Submitting Entity does not already have one. TagIDs used in this project will be seven-character alphanumerics with the structure of the two-letter Tag prefix followed by a four-digit number and ending with the character “N”: for example - KI1234N, KI1235N, etc.

Submitting Entity, Collecting Entity, and 2- or 4-character Monitoring Type codes will reflect the project organization and monitoring type in accordance with the DMRG. The proper coding of Monitoring Type is essential to accurately capture any bias toward certain environmental condition (for example, high flow events) as well as the purpose of the project. The TCEQ NPS Project Manager and the NPS Data Manager should be consulted to assure proper use of the Monitoring Type code.

	Sample Description
	Tag Prefix
	Submitting Entity
	 Collecting Entity
	Monitoring Type Code

	Example: Routine monitoring to establish baseline conditions
	KI
	KI
	KI
	RT

	Example: Monitoring during rainfall runoff for the intent of BMP effectiveness monitoring. 
	KI
	KI
	KI
	BFBA


NOTE: The Tag Prefix is the first one or two digits of the Tag ID (the unique 7-digit number that identifies a sample in the SWQMIS database) and is used to identify the entity collecting the data. The Submitting Entity Code identifies the entity responsible for submitting the data and Collecting Entity code specifies the actual entity collecting the samples in the field. See Chapter 5 – Tag Prefixes of the DMRG. This table should be resubmitted with amendments to the QAPP when monitoring entities are added to or removed from the project. The Monitoring Type Code indicates whether sampling is routine (samples collected without bias toward particular flow conditions, season, etc. and on a pre-determined schedule), or has a particular bias, such as bias favoring some flow conditions over others (BF). Additionally, the second two characters of the Monitoring Type Code represent the intent of the project such as determining BMP effectiveness.
Records and Documents Retention Requirements
Modify list to include only relevant items, proper retention times, and forms information.
Document/Record



Location
Retention
Form
QAPP, amendments, annual certifications, 

and appendices



Org.

5 years

Paper

QAPP distribution documentation

Org.

5 years

Paper

Training records



Org.

5 years

Paper

Field notebooks or field data sheets

Org.

5 years

Paper

Field equipment calibration/maintenance log
Org.

5 years

Paper

Chain of custody records


Org.

5 years

Paper

Field SOPs




Org.

5 years

Paper

Laboratory QA manuals


Lab

5 years

Paper

Laboratory SOPs



Lab

5 years

Paper

Laboratory procedures


Lab

5 years

Paper

Instrument raw data files


Lab

5 years

LIMS Electronic

Instrument readings/printouts


Lab

5 years

Paper

Laboratory data reports/results

Lab

5 years

Paper

Laboratory equipment maintenance logs
Lab

5 years

Paper

Laboratory calibration records

Lab

5 years

LIMS Electronic

Corrective action documentation

Lab

5 years

Paper
Data event/result files

Progress report/final report

B1 Sampling Process Design (Experimental Design)

Describe the sample design (i.e., sample location, parameters, frequency, types and numbers of samples, design of the sampling network, matrices, and rationale). Follow a published sampling method reference in your sampling design and cite it in Section B2. See reference examples given at the beginning of Section B2 below.
Provide tables that show the parameters and frequency of sampling. 
Provide a site location map in Appendix A. Provide detailed site location map illustrating locations of sampling sites as Appendix D (optional). 
BMP Monitoring:

For projects with BMP monitoring, a conceptual site diagram must be included in Appendix D. The site diagram must include proposed monitoring or flow measurement stations, the project site perimeter, the boundary of the area draining to each BMP, buildings, parking lot(s), and proposed BMP(s) with drainage structures that channel stormwater in or out of BMPs, including underdrains. Any stormwater structures that do not lead to or from a BMP can be left out. The site diagram does not need to be a precise engineering design.
For BMP monitoring projects, it is recommended to perform a test run as the first monitoring event to check sampling methods before regular sampling begins. This allows corrections to occur without while minimizing data loss. If performing a test event, make sure to state this in your sampling design.

Storm event sampling:

 For all samples collected to represent storm events, the following information is needed:

· What triggers the drawing of the first aliquot or sample (an initial flow rate and/or rainfall amount)
· What triggers the drawing of each following aliquot or sample (usually an increment of flow or time)
· The volume collected for each aliquot or sample 
· What determines the end of sampling (e.g. a return to initial flow rate and a minimum time elapsed)
Composite sampling should specify an overall method of compositing such as (1) constant time, volume proportional to flow rate, (2) constant time, volume proportional to flow volume increment, or (3) constant volume, time proportional to flow volume increment. 
Automatic sampling with discrete samples should also follow a consistent overall method, typically one of the above.

Grab sampling for storm events also needs a pre-determined procedure to assure that the sample sets are representative and free of bias, but usually cannot be done at uniform increments of time or flow. The procedure for such sampling must document how flow will be measured and correlated to the grab samples.

If load reductions are being calculated based on storm event monitoring, then it is required to document the rainfall for the duration of each storm event monitored. Further, we strongly recommend that rainfall data is collected for any monitoring that is intended to represent storm events. This typically involves measuring the rainfall collected for the duration of each monitored storm event (parameter code 46350) with an on-site rain gauge. Without rainfall data, storm runoff and pollutant load data cannot be related to the corresponding rainfall input, and thus cannot support either before/after BMP analysis or calculation of annual pollutant loads or load reductions.
Note: Only data submitted with a valid TCEQ Station ID that meet the requirements contained in the approved QAPP will be stored in SWQMIS. All station descriptions and coordinates should match the stations' descriptions in SWQMIS. When reporting Latitude/Longitude information in the table, the N/W directional is not needed and coordinates should be in decimal degrees to 6 decimal places. Also, a "Monitoring Type Code" column is needed for each sampling site and monitoring type (as shown in Table B1.1- BMP Monitoring Sites).
Example 


The sampling conducted for this project is intended to determine water quality improvements from best management practices applied to three different land uses found in the Horse Creek watershed. The main parameters of concern are E. coli and nutrients. The land uses to be monitored include row crops, cattle grazing, and residential areas with OSSFs. Monitoring sites are described in more detail below. Prior to installing BMPs at each of these implementation sites, baseline data will be collected during 4 to 6 runoff events.

Flow-weighted composites will be collected for this project. The method for collecting composites will be “constant volume: time proportional to flow volume increment,” as defined in Chapter 4 of the Urban Stormwater BMP Performance Monitoring Manual (October 2009).   
Samples will be collected by automated samplers triggered by flow from rain which occurs after at least a 72-hour dry period. The sites will have ISCO 6712 refrigerated automatic samplers with 4 – 2.5-gallon glass containers. Composite samples will be collected over the course of 12 hours. Samples will be removed within 12 hours of the start of the event and will be transported to the Horse Hood Environmental lab for analysis. Sampling will be conducted only during qualifying storm events until August 31, 2012.
Flow Logger

The stream level is measured by an AV sensor. The AV sensor’s internal differential pressure transducer measures the liquid level. The transducer is a small piezo-resistive chip that detects the difference of the pressures felt on the inner and outer face. The stainless-steel outer diaphragm is exposed to the flow stream through the ports under the AV Sensor. The difference between the pressures exerted on the transducer is the hydrostatic pressure. Hydrostatic pressure is proportional to the level of the stream. 

The AV Sensor measures average velocity by using ultrasonic sound waves and the Doppler effect. The Doppler effect states that the frequency of a sound wave (or other wave) passed from one body to another is relative to both their motions. An increase or decrease in the frequency of the reflected wave indicates forward or reverse flow. The degree of change is proportional to the velocity of the flow stream. From the 2150 Area Velocity Flow Module and Sensor Installation and Operation Guide.

The flow meter electronically converts the level reading into a properly-scaled flow rate value. The flow meter has enough memory to store a high volume of data readings. The flow logger can transmit stored data over standard dial-up telephone lines, store current program and operate the display and the internal printer. From www.isco.com – Operating Manual for 6712 Model.

Automated Sampler

Certain external instruments can enable or disable a sampler by sending a signal to the sampler’s flow meter connector. A flow meter or flow logger can have a programmable sampler-enable feature that lets them enable or disable the sampler. Flow paced sampling operates a sampler by sending an electronic signal to the sampler after measuring a specified volume of liquid. The stored sampling data can be collected with a computer running software. From www.isco.com – Operating Manual for 6712 Model.

Sites A and C are flow initiated samplers. Flow interval (flow weighted) samples of 300 mL will be collected after the first 1,000 gallons of flow and every 30,000 gallons thereafter. Samples will continue to be collected for a period of up to 12 hours, or less if flow falls below the trigger level without likelihood of resuming. For sites B1 and B2, the automated samplers will be enabled by a rainfall gauge when one tenth of an inch of precipitation has been measured. When the instream water level at the downstream automated sampler increases more than two inches, both samplers will start collecting samples. Rain gauge measurements will continue for 12 hours. Flow interval (flow weighted) samples of 300 mL will be collected by the automated sampler every 200,000 gallons. Samples will continue to be collected for a period of 12 hours. It may require 1-2 storm events prior to sampling to determine proper calibration of sampling equipment prior to actual data collection. Prior to each sample being initiated, the line will be flushed to ensure there is not any residue left from previous samples – the equipment can be programmed to perform up to three rinses prior to each sampling event.

Samples will be composited within the automated sampler – four bottles will be used in each sampler. Two bottles will be filled at a time until full – one for the bacteria sample and the other for nutrient analysis – which will be preserved within 15 minutes of completion of the sample in ice. The two bottles of each type of sample will be combined into one at the laboratory for analysis purposes. 

Site Descriptions

Site A is in Red County on the Middle Creek just east of Middle Lake. The property is owned by John Doe. The site has been used for hay, wheat, milo, and rice in the past. Currently, the field is fallow – he plans to plant rice in March and flood the field in mid-April. The 12-inch pipe at the edge of the field drains about 50 acres after rainfall or when flooded for rice. An automated sampler will be fitted onto the top of the drop pipe as it leaves the field. The pipe drains directly to the Middle Bernard.

Sites B1 and B2 are in Yellow County on West Middle Creek just west of the City of Lake. The property is owned by John Doe. The site has been used for cattle grazing, and, currently, the cattle have direct access to the water. Recently, a number of cattle have been sold off due to drought conditions. An automated sampler will be set up in West Horse Creek just downstream of the Highway 1 bridge crossing (B1). West Horse Creek is approximately 12 feet wide and about 2 feet deep at this location and has a continuous flow.

Site B2 is at a low water crossing on the downstream side of the property where the cattle are grazing. An automated sampler will be set up to draw samples from the middle of three culvert pipes under the low water crossing. All culverts are the same size and composed of the same material (cement). The flow will be measured near the outlet of the middle culvert to maximize laminar flow and minimize any turbulence that might be introduced by water entering the culvert. However, initial recon indicated flow through all three culverts is the same. The creek is approximately 15 feet wide and about 3 feet deep on the downstream side of the crossing.

Site C is in Blue County on the Horse Creek just outside of the City of Pond. The site is owned by Jack doe. The surrounding neighborhood is on OSSFs and a number of complaints have been filed with the TCEQ Authorized Agent – Blue County. The property is approximately 25 acres in size, supports 15 homes, and drains to a ditch. The ditch drains to a small creek that flows into the Horse Creek. The ditches are dry except during rain events.

See Appendix M for additional information about the sample design rationale and proposed BMPs.

Table B1.1 BMP Monitoring Sites

	BMP/Land Use Type
	Station Description
	TCEQ Station ID
	Latitude/

Longitude (Decimal Degrees)
	Start

Date
	End

Date
	Sample

Matrix
	Mode of Sampling
	Monitoring Type Code
	Annual Frequency
	Comments

	Row Cropping (RC) 
	A –Middle Creek
	
	
	Upon QAPP approval
	One month prior to contract close
	Water
	
	BFBA
	4-6 events
	

	Cattle Grazing (CG)
	B1 - West  Horse Creek B1 
	
	
	Upon QAPP approval
	One month prior to contract close
	Water
	
	BFBA
	4-6 events
	

	Cattle Grazing (CG)
	B2 - West Horse Creek B2
	
	
	Upon QAPP approval
	One month prior to contract close
	Water
	
	BFBA
	4-6 events
	

	OSSFs (OS)
	C- Horse Creek River 
	
	
	Upon QAPP approval
	One month prior to contract close
	Water
	
	BFBA
	4-6 events
	


For Table B1.1 or other tables intended to reflect Monitoring Type Codes and/or monitoring frequencies, provide one line for each station-matrix-Monitoring Type Code-monitoring frequency combination. Some projects utilize the same station for more than one matrix, Monitoring Type Code, and/or monitoring frequency and combining any of these table elements into one line complicates the project by making it difficult to determine if data deliverables are complete. For stormwater monitoring, provide number of storms to be sampled rather than monitoring events and let text explain how many and what kind of sampling events will occur for each storm. The following example is from a different project with many monitoring stations, with separate tables for (1) monitoring plan overview, (2) initial trigger and sampling intervals for each monitoring location, and (3) detailed list of each monitoring station with location information.
Table B1.2 Monitoring Plan Overview

	BMP
	Location Monitored
	Flow/ Volume Measurement
	Equipment
	Parameters Measured

	Permeable pavement
	Inflow
	Austin Weather station1
	None
	None

	Permeable pavement
	Combined outflow from Perforated pipe and overflow


	Flow meter (ISCO Teledyne)
	ISCO 3700 Automatic sampler
	N, P, TSS, Chlordane

	Bioretention
	Inflow
	Flume 


	ISCO 3700 Automatic sampler
	N, P, TSS, Chlordane

	
	
	Pressure transducer (Levelogger, Jr., Solinst)
	
	

	Bioretention
	Water storage
	Pressure transducer (Levelogger Jr, Solinst)
	None
	None

	Bioretention
	Combined outflow from Perforated pipe and overflow


	Flume
	ISCO 3700 Automatic sampler
	N, P, TSS, Chlordane

	Green roof
	Inflow
	Austinstation1
	None
	None

	Green roof
	Outflow
	Rain Gauge with Data Logger 
	Water storage container & manual sampling
	N, P, TSS

	Rainwater Harvesting
	Inflow
	Austin Weather station1
	None
	None

	
	
	
	Rain Barrels
	N, P, TSS

	Rainwater Harvesting
	Outflow
	Rain gauge & water storage container
	Water storage container & manual sampling
	N, P, TSS, Chlordane

	Detention Pond
	Inflow #1
	 Flow measuring device
	ISCO 3700 Automatic sampler
	N, P, TSS, Chlordane

	Detention Pond
	Inflow #2
	 Flow measuring device
	ISCO 3700 Automatic sampler
	N, P, TSS, Chlordane

	Detention Pond
	Water storage
	Pressure transducer
	None
	None

	Detention Pond
	Outflow
	Flow measuring device
	ISCO 3700 Automatic sampler
	N, P, TSS, Chlordane


1Data used from the Austin Weather station will represent the rainfall recorded from the initiation of the storm event to the time at which the water quality sampling ends for the permeable pavement, green roof, and rainwater harvesting. The end time may vary for each BMP. 
Triggers (initiation points) for automatic water quality sampling will be adjusted after collecting flow and volume data from a few initial storm events. Flow measurements will be obtained using loggers, every 5 minutes. This interval was determined to be adequate based on hydrographs collected during previous studies done at the center (Ampim et al 2011). Data from these events will be used to adjust the triggers for the rest of the experimental period. The following table (B1.3) illustrates the initial trigger flow for the three BMPs equipped with automatic sampling, as well as initial sampling intervals.

Table B1.3 Summation of the sampling triggers and sampling interval for the BMPs equipped with automatic samplers

	BMP
	Area of watershed per sampler (Ha)
	Inflow
	Outflow

	
	
	Automatic

Sampling
	Initial Trigger
	Initial sampling intervals
	Automatic

Sampling
	Initial Trigger
	Initial sampling intervals

	Permeable Pavement
	0.0056
	No


	NA
	NA
	Yes


	2x10-6 m3/s
	30 min

	Rain Garden
	0.2201
	Yes
	1.118x10-4 m3 /s       
	15 min
	Yes
	2x10-6 m3/s
	30 min

	Detention Pond
	9.016
	Yes
	5.41x10-6 m3/s
	15 min
	Yes
	2x10-6 m3/s
	30 min


The BMPs are designed to retain runoff from up to a 1.5-inch design storm. The initial flow triggers to collect inflow in the rain garden and detention pond were calculated from historical rainfall data for the area spanning the last 19 years, available from a weather station located a mile away from the AgriLife Center campus. 

Initial triggers were determined such that the automatic samplers would start sampling at flow rates (see table B1.3) determined using the curve number method (Curve Number = 90, Natural Resources Conservation Service, http://www.nrcs.usda.gov ), for a storm of 0.23 inches and duration of 3 hours, for the drainage area for each BMP (see table B1.3). The 0.23 inches, 3-hour storm was obtained as the average size storm over 19 years that contributed 10 percent or less of the total yearly runoff volume. Hence, such a storm was designated as “trivial” for the purposes of this study. 

The sampling event protocol will be adjusted as needed after the first sample storm event or subsequently, with written concurrence of the TCEQ NPS Project Manager. Such adjustments will be done to avoid sampling trivial storms of 0.23 inch/3hours or smaller, as mentioned above. The adjustments would also be done to ensure that an adequate number of sampling across a defined portion of the hydrograph centered around the peak are taken with each significant storm event. If an event triggers sampling but ultimately proves to be trivial, based on daily rainfall data or flow data, the sample(s) will be discarded, and the equipment will be re-set. All storm data collected will be recorded regarding if samples are analyzed or not.

Outflow is measured using the automatic sampler in the permeable pavement BMP, as well as the rain garden and detention pond BMPs. Here the sampling threshold needs to be set very low to capture any outflow generated from the storm. Therefore, initial trigger flow for the outflow is constrained by the accuracy of the flow meter (ISCO Teledyne), and therefore has been set to the minimum flow rate that can be detected by the flow meter (see Table B1.3).

The automatic samplers, wherever installed, will be programmed to take 450 ml samples every 30 minutes, and sampling starts at the initial phase of that time interval, ensuring collection of any first flush flow. Sampling will continue till the flow drops below the initial trigger level. New discrete samples will be initiated every 24 hours. 

The runoff from the rainwater harvesting and green roof BMPs will be collected manually, after each rain event that is greater than 0.23 inches. As mentioned above, a representative sample from all parts of the hydrograph will be retained in the storage container, using a volume splitter that retains 1/10 and discards 9/10th of the volume of the runoff. Since it is a one-time grab sample at the end of each event, the water sample that is collected in the water containers (see below for monitoring details) will be adequately mixed at the time of collection.

Table B1.1 gives a description of each of the monitoring sites and approximate frequencies of sampling for each parameter. Sampling frequencies depend on the frequency of rainfall. The BMPs are designed to retain storms up to 1.5 inches, and to generate outflow only for events greater than 0.75 inches. We anticipate a minimum of  25 storms per year that would be sampled (see the section on representativeness), and a minimum of  9 storms per year that are greater than 0.75 inches, based on local (1 mile NW of sampling area) rainfall data of the past 19 years (Flood Control District, Dallas, http://www.ci.dallas.tx.us/sts/html/fc.html). This would vary according to the rainfall patterns of the sampling years.

Therefore, it is anticipated that outflow will be generated only in about 9 storms per year (storms greater than 0.75 inches) in the permeable pavement, rain garden and detention pond, where outflow will be sampled by an automatic sampler. This outflow sampling will be triggered at a flow rate of 2x10-6 m3/s, which is the minimum flow rate that can be measured by the flow meter.



End Example 

B2 Sampling Methods

Describe the procedures for sample collection, sample preservation, and holding time requirements. Discuss what to do when a failure in the system occurs. Provide a reference to a reference method that justifies the sampling process design. Below are few examples that might be used as a reference. If the project deviates from the referenced methods, then include those deviations in this section. For example, if the project will be utilizing equipment other than what is included in the SWQM Procedures, then describe that in this section in addition to referencing the SWQM Procedures Manual.

· For routine sampling:  SWQM Procedures Manual, Vol. 1, August 2012 (http://www.tceq.texas.gov/publications/rg/rg-415/index.html)

· For storm event sampling:

· Urban Stormwater BMP Performance Monitoring Manual (October 2009) (http://water.epa.gov/scitech/wastetech/guide/stormwater/upload/2009-Stormwater-BMP-Monitoring-Manual.pdf),

· USDA National Water Quality Handbook (September 2003) (http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb1044775.pdf)
· A manufacturer’s manual for the automated sampling equipment to be used

· SOPs.

(When referencing an SOP or a manufacturer’s manual, please provide a hyperlink to an online version to reduce the document size. If a hyperlink is not available, reference the manual as an attachment and state that “sampling procedures are included as Attachment G".) 

Example 



Field Sampling Procedures
Routine sample collection and field analysis will be conducted in accordance with the TCEQ SWQM Procedures Volume 1: Physical and Chemical Monitoring Methods for Water, Sediment and Tissue (August 2012, or most recent version).

(Please list any deviations from the SWQM Procedures Manual Vol. 1 here.)
For the purposes of this section all field personnel should follow the basic rules for recording information as documented below:

· Loose-leaf field notes and field forms may be recorded legibly in indelible ink (preferred) or pencil with no erasures, modifications, write-overs, or multi-line cross-outs. Bound field notes and forms and in-house field and lab records (multiprobe calibration logs, bench logs, etc.,) must be recorded in indelible ink with no modifications, write-overs or multi-line cross-outs.
· Errors are to be corrected with a single line-through followed by initials and a date.
· Close-out incomplete pages with an initialed and dated diagonal line.
Apart from bacterial sampling, all stormwater sample collection will be conducted in accordance with the methods set forth in the Urban Stormwater BMP Performance Monitoring Manual (October 2009). 
Automated bacterial sampling will be conducted in accordance with The Avalanche Installation and Operation Guide, Teledyne Isco, Part #69-2973-062 of Assembly #60-2974-024, Revision T, April 21, 2011, Teledyne Isco, Inc. 2003. For this project, every bacteria sample will be a composite sample collected by an auto sampler. Note: The Urban Stormwater BMP Performance Monitoring Manual cited above advises against performing composite samples on bacterial samples. From the first ’sip’ until the sample is retrieved for delivery to the lab, the composited bacteria sample will be held in a refrigerated unit. Sample temperatures will be verified at time of pick-up to confirm the samples were held within an acceptable temperature range of above freezing ‑6°C. Both manuals also specify bacteria analyses be completed within 8 hours of the sample being collected. However, Standard Methods, 20th ed., Section 9060B allows a holding time of up to 24 hours for sampling not performed for regulatory compliance. All composited bacteria samples will be delivered to the lab in ice and analyzed within 24 hours of collecting the first ‘sip’; the hold time begins when the first sample is taken. Since this is a research project with no regulatory component, a flow-weighted composite is sufficient for estimating the event mean concentration for the storm.

The ISCO auto sampler model 6712 with a four-bottle configuration and rain gauge will be used. The sampler has the capability to be accessed remotely and have a dial out alarm. The automated sampler will be able to measure flow and transmit composited water samples to a refrigerated unit for storage until they are picked up. Sampling will be triggered by instream flow and flow at the outfall of the catchment area. Each ‘sip’ taken by the automated sampler will be split into two separate bottles – one being composited for bacteria and one being composited for other analytes (including nutrients). Samples will be picked up within 12 hours after the first sample was collected (sooner if the storm flow has fallen below the trigger level without likelihood of resuming), then split into two aliquots, one of which will be acidified to < 2 pH for nutrient analysis, and both transported to the lab for analysis within 3 hours of pick-up, except in the event the lab is closed, in which case the sample(s) will be delivered within 2 hours of the lab re-opening, but in no case will samples be delivered more than 22 hours after collection is initiated.

Automated flow logger and automated sampler data collection information are contained in Appendix E, H, and I.
Table B2.1 BMP Effectiveness Sample Storage, Preservation, and Handling Requirements 
	Parameter
	Matrix
	Container
	Preservation***
	Sample Volume
	Holding Time

	TSS
	water
	glass
	Cool to 4°C
	200 mL(2)
	7 days

	VSS
	water
	glass
	Cool to 4°C
	100 mL(2)
	7 days

	TDS
	water
	glass
	Cool to 4°C
	100 mL(2)
	7 days

	E. coli IDEXX
	water
	glass
	Cool to 4°C
	120 mL*
	6 + 2 hours

	Ammonia-N
	water
	glass
	Cool to 4°C

H2S04 to pH <2
	150 mL(3)
	28 days**

	Nitrate + nitrite-N
	water
	glass
	Cool to 4°C,

H2SO4 to pH <2
	100 mL(3)
	28 days**

	TKN
	water
	glass
	Cool to 4°C,

H2SO4 to pH <2
	100 mL(3)
	28 days**

	Phosphorus, total
	water
	glass
	Cool to 4°C

H2S04 to pH <2
	250 mL(3)
	28 days**


+E. coli samples analyzed by SM 9223-B should always be processed as soon as possible and within 8 hours. When transport conditions necessitate delays in delivery longer than 6 hours, the holding time may be extended, and samples must be processed as soon as possible and within 24 hours since the nature of this project is research and not regulatory.

**Nutrient samples will be preserved within 15 minutes of the last collection

***For stormwater samples, sample temperatures will be verified at time to pick up to make sure they are within acceptable range (above freezing-6°C) prior to delivery to laboratory.
Sample Containers 

Sample containers used in the automated samplers will be 4 – 2.5-gallon (9.5 liter) glass bottles with PTFE lined caps.
Sampling Method Requirements or Sampling Process Design Deficiencies, and Corrective Action
Examples of sampling method requirements or sample design deficiencies include but are not limited to such things as inadequate sample volume due to spillage or container leaks, failure to preserve samples appropriately, contamination of a sample bottle during collection, storage temperature and holding time exceedance, sampling at the wrong site, etc. Any deviations from the QAPP and appropriate sampling procedures may invalidate resulting data and may require corrective action. Corrective action may include for samples to be discarded and re-collected. It is the responsibility of H-GAC’s Project Manager, in consultation with H-GAC’s QAO, to ensure that the actions and resolutions to the problems are documented and that records are maintained in accordance with this QAPP. In addition, these actions and resolutions will be conveyed to the TCEQ NPS Project Manager both verbally and in writing in the project quarterly progress reports and by completion of a Corrective Action Plan.

The definition of and process for handling deficiencies and corrective action are defined in Section C1.



End Example 
B3 Sample Handling and Custody

Sample Labeling
Samples from the field are labeled directly on the container (or on a label; please specify) with an indelible marker. Label information includes:

1.
Site identification or Station ID
2.
Date and time of sample collection
3.
Type of preservative added, if applicable
4.
Indication of field-filtration (for metals) as applicable

5.
Sample type (i.e., analysis(es) to be performed, matrix, fresh or salt water, etc.)
Sample Handling
If the contractor has written procedures describing sample handling, then that documentation should be cited and included with the Chain of Custody (COC) form in Appendix G. In lieu of referencing sample handling procedures, this section should be used to comprehensively describe how samples are handled from collection through delivery to the laboratory. The discussion should incorporate information on how samples are moved from field to lab, if applicable. Include details concerning how the samples are logged in at the laboratory, how they are examined for documentation and preservation, how holding times are ensured, etc. A discussion of sample shipping should be included if applicable.
Sample Tracking 

Proper sample handling and custody procedures ensure the custody and integrity of samples beginning at the time of sampling and continuing through transport, sample receipt, preparation, and analysis.
A sample is in custody if it is in actual physical possession or in a secured area that is restricted to authorized personnel. The COC form is used to document sample handling during transfer from the field to the laboratory and among contractors. The following information concerning the sample is recorded on the COC form (See Appendix G).

1.
Date and time of sample collection

2.
Site identification or Station ID
3.
Sample matrix (note if sample is of marine/tidal origin for bacterial analysis)
4.
Number of containers

5.
Preservative used 

6.
Was the sample filtered?
7.
Analyses required

8.
Name of collector

9.
Custody transfer signatures and dates and time of transfer

10.
Bill of lading (if applicable)

Sample Tracking Procedure Deficiencies and Corrective Action
All deficiencies associated with chain-of-custody procedures as described in this QAPP are immediately reported to the Contractor Project Manager. These include such items as delays in transfer, resulting in holding time violations; violations of sample preservation requirements; incomplete documentation, including signatures; possible tampering of samples; broken or spilled samples, etc. The Contractor Project Manager in consultation with the Contractor QAO will determine if the procedural violation may have compromised the validity of the resulting data. Any failures that have reasonable potential to compromise data validity will invalidate data and the sampling event should be repeated. The resolution of the situation will be reported to the TCEQ NPS Project Manager in the project quarterly progress report. Corrective Action Plans will be prepared by the Contractor QAO and submitted to TCEQ NPS Project Manager along with the project quarterly progress report. 

The definition of and process for handling deficiencies, nonconformances, and corrective actions are defined in Section C1.
B4 Analytical Methods

Identify the analytical methods used, including sub-sampling or extraction methods. Identify analytical methods by number and regulatory citation (as appropriate). Reference to Tables A7.1 and A7.2 may be appropriate in this section. The lab conducting the analyses will review the information presented here and in Tables A7.1 and A7.2 to ensure they are NELAP -accredited for the method, matrix, and parameter combinations listed. 
It is the contractor’s responsibility to confirm the completeness, adequacy, and consistency of participants’ and subcontractors’ SOPs falling under this QAPP. A failure in this system could result in the invalidation of data at a later date.
The analytical methods are listed in Tables A7.1 and A7.2 of Section A7. Laboratories collecting data under this QAPP are compliant with the TNI Standard and must be accredited in accordance with NELAP requirements for the matrix, method, and parameter combinations listed in Tables A7.1 and A7.2 of the QAPP on the date the samples are processed for analysis. Procedures for laboratory analysis will be in accordance with the most recently published or online edition of Standard Methods for the Examination of Water and Wastewater, the latest version of the TCEQ Surface Water Quality Monitoring Procedures Volume 1: Physical and Chemical Monitoring Methods, RG-415, August 2012, Austin, TX, or most recent version, or other reliable procedures acceptable to TCEQ.

Standards Traceability
All standards used in the field and laboratory are traceable to certified reference materials. Standards and reagent preparation is fully documented and maintained in a standards log book. Each documentation includes information concerning the standard or reagent identification, starting materials, including concentration, amount used and lot number; date prepared, expiration date and preparer’s initials/signature. The bottle is labeled in a way that will trace the standard or reagent back to preparation. Standards or reagents used are documented each day samples are prepared or analyzed.
Analytical Method Deficiencies and Corrective Actions 
Deficiencies in field and laboratory measurement systems involve, but are not limited to instrument malfunctions, failures in calibration, blank contamination, quality control samples outside QAPP defined limits, etc. In many cases, the field technician or lab analyst will be able to correct the problem. If the problem is resolvable by the field technician or lab analyst, then they will document the problem on the field data sheet or laboratory record and complete the analysis. If the problem is not resolvable, then it is conveyed to the Contractor Laboratory Supervisor, who will make the determination and notify the Contractor QAO. If the analytical system failure may compromise the sample results, the resulting data will not be reported to the TCEQ. The nature and disposition of the problem is reported on the data report which is sent to the Contractor Project Manager. The Contractor Project Manager will include this information in the Corrective Action Plan and submit it with the project quarterly progress report which is sent to the TCEQ NPS Project Manager.
The definition of and process for handling deficiencies, nonconformances, and corrective actions are defined in Section C1.

The TCEQ has determined that analyses associated with the qualifier codes (e.g. holding time exceedance, sample received unpreserved, estimated value, etc.) may have unacceptable measurement uncertainty associated with them. This will immediately disqualify data resulting from the analyses from being submitted to SWQMIS. Therefore, data with these types of problems should not be reported to the TCEQ. Additionally, any data collected or analyzed by means other than those stated in the QAPP should not be submitted for loading to SWQMIS. If data is later found, after submission to SWQMIS, to have been collected or analyzed by means other than those stated in the QAPP they must have an appropriate data qualifier assigned which can be found in the SWQM DMRG (2016, or most recent version). The qualifier codes are added through the submission of a QAPP amendment and Data Correction Request (per the DMRG).
B5 Quality Control

Sampling Quality Control Requirements and Acceptability Criteria
Identify QC activities needed for each sampling, analysis, or measurement technique. Detailed laboratory QC requirements are contained within the laboratory QAMs. If metals sampling is being conducted, then Field Blanks and Equipment Blanks are required; add QC requirements for those parameter descriptions here if applicable. Trip Blanks are necessary for volatile organic analysis (VOA); QC requirements for VOA should be added here if applicable. QC results must be reviewed by the contractor and laboratory conducting the analysis and only sent to TCEQ when requested.

Example 



The precision of field split results is calculated by relative percent difference (RPD) using the following equation:

RPD = [(X1-X2)/{(X1+X2)/2} * 100]
A 30 percent RPD criteria will be used to screen field split results as a possible indicator of excessive variability in the sample handling and analytical system. If it is determined that elevated quantities of analyte (i.e., > 5 times the LOQ) were measured and analytical variability can be eliminated as a factor, then variability in field split results will primarily be used as a trigger for discussion with field staff to ensure samples are being handled in the field correctly. Some individual sample results may be invalidated based on the examination of all extenuating information. The information derived from field splits is generally considered to be event specific and would not normally be used to determine the validity of an entire batch; however, some batches of samples may be invalidated depending on the situation. Professional judgment during data validation will be relied upon to interpret the results and take appropriate action. The qualification (i.e., invalidation) of data will be documented on the Data Review Checklist and Summary. Deficiencies will be addressed as specified in this section under Quality Control or Acceptability Requirement Deficiencies and Corrective Actions.


End Example 

Laboratory Measurement Quality Control Requirements and Acceptability Criteria
Example 
Detailed laboratory QC requirements and corrective action procedures are contained within the

individual laboratory Quality Management Plans (QMP). The minimum requirements for this project are stated below.

Results from laboratory QC samples are submitted with the laboratory data report.


Batch – A batch is defined as environmental samples that are prepared and/or analyzed together with the same process and personnel, using the same lot(s) of reagents. A preparation batch is composed of one to 20 environmental samples of the same NELAP-defined matrix, meeting the above-mentioned criteria and with a maximum time between the start of processing of the first and last sample in the batch to be 25 hours. An analytical batch is composed of prepared environmental samples (extract, digestates or concentrates) which are analyzed together as a group. An analytical batch can include prepared samples originating from various environmental matrices and can exceed 20 samples.
Method Specific QC requirements – QC samples, other than those specified later in this section, are adhered to (e.g., sample duplicates, surrogates, internal standards, continuing calibration samples, interference check samples, positive control, negative control, and media blank) as specified in the methods. The requirements for these samples, their acceptance criteria or instructions for establishing criteria, and corrective actions are method-specific.

Detailed laboratory QC requirements and corrective action procedures are contained within the individual laboratory quality manuals (QMs). The minimum requirements that all participants abide by are stated below. Results from laboratory QC samples are submitted with the laboratory data report.
Limit of Quantitation (LOQ) – The laboratory will analyze a calibration standard (where applicable) at the LOQ listed in Tables A7.1 and A7.2. In addition, an LOQ check sample will be analyzed once per quarter as a continuing verification of the LOQ . Calibrations including the standard at the LOQ will meet the calibration requirements of the analytical method or corrective action will be implemented. 

LOQ Sediment and Tissue Samples – When considering LOQs for solid samples and how they apply to results, two aspects of the analysis are considered: (1) the LOQ of the sample, based on the real-world in which moisture content and interferences affect the result and (2) the LOQ in the QAPP which is a value less than or equal to the AWRL based on an idealized sample with zero percent moisture. 

The LOQ for a solid sample is based on the lowest non-zero calibration standard (as are those for water samples), the moisture content of the solid sample, and any sample concentration or dilution factors resulting from sample preparation or clean-up. 

To establish solid-phase LOQs to be listed in Table A7.1 of the QAPP, the laboratory will adjust the concentration of the lowest non-zero calibration standard for the amount of sample extracted, the final extract volume, and moisture content (assumed to be zero percent moisture). Each calculated LOQ will be less than or equal to the AWRL on the dry-weight basis to satisfy the AWRL requirement for sediment and tissue analyses. When data are reviewed for consistency with the QAPP, they are evaluated based on this requirement. Results may not appear to meet the AWRL requirement due to high moisture content, high concentrations of non-target analytes necessitating sample dilution, etc. These sample results will be submitted to the TCEQ with an explanation on the Data Review Checklist and Summary as to why results do not appear to meet the AWRL requirement.

LOQ Check Sample – An LOQ check sample consists of a sample matrix (e.g., deionized water, sand, commercially available tissue) free from the analytes of interest spiked with verified known amounts of analytes or a material containing known and verified amounts of analytes. It is used to establish intra-laboratory bias to assess the performance of the measurement system at the lower limits of analysis. The laboratory will prepare and analyze a minimum of one LOQ verification sample on each instrument during each quarter in which samples are analyzed for each matrix, method, and analyte associated with this QAPP. The LOQ check sample is spiked into the sample matrix at a level less than or near the LOQ listed in Table A7.1 and A7.2 for each analyte. If it is determined that samples have exceeded the high range of the calibration curve, samples should be diluted or run on another curve. For samples run on batches with calibration curves that do not include the LOQ published in Table A7.1 and/or A7.2, a check sample will be run at the low end of the calibration curve.
The LOQ check sample is carried through the complete preparation and analytical process. 
The percent recovery of the LOQ check sample is calculated using the following equation in which %R is percent recovery, SR is the sample result, and SA is the reference concentration for the check sample:

%R = SR/SA * 100

Measurement performance specifications are used to determine the acceptability of LOQ Check Standard analyses as specified in Table A7.1. 

Laboratory Control Sample (LCS) – An LCS consists of a sample matrix (e.g., deionized water, sand, commercially available tissue) free from the analytes of interest spiked with verified known amounts of analytes or a material containing known and verified amounts of analytes. It is used to establish intra-laboratory bias to assess the performance of the measurement system. The LCS is spiked into the sample matrix at a level less than or near the mid-point of the calibration curve for each analyte. In cases of test methods with very long lists of analytes, LCSs are prepared with all the target analytes and not just a representative number, except in cases of organic analytes with multipeak responses.

The LCS is carried through the complete preparation and analytical process. LCSs are run at a rate of one per preparation batch. 
Results of LCSs are calculated by percent recovery (%R), which is defined as 100 times the measured concentration, divided by the true concentration of the spiked sample. 

The following formula is used to calculate percent recovery, where %R is percent recovery; SR is the measured result; and SA is the expected concentration:

%R = SR/SA * 100

Measurement performance specifications are used to determine the acceptability of LCS analyses as specified in Table A7.1.  

Laboratory Duplicates – A laboratory duplicate is prepared by taking aliquots of a sample from the same container under laboratory conditions and processed and analyzed independently. A laboratory control sample duplicate (LCSD) is prepared in the laboratory by splitting aliquots of an LCS. Both samples are carried through the entire preparation and analytical process. LCSDs are used to assess precision and are performed at a rate of one per preparation batch. 

For most parameters except bacteria, precision is evaluated using the relative percent difference (RPD) between duplicate LCS results as defined by 100 times the difference (range) of each duplicate set, divided by the average value (mean) of the set. For duplicate results, X1 and X2, the RPD is calculated from the following equation: (If other formulas apply, adjust appropriately.) 

RPD = |(X1 - X2)/{(X1+X2)/2} * 100|

For bacteriological parameters, precision is evaluated using the results from laboratory duplicates. Bacteriological duplicates are collected on a 10 percent frequency (or once per sampling run, whichever is more frequent). These duplicates will be collected in sufficient volume (200 mL or more) for analysis of the sample and its laboratory duplicate from the same container. 

The base-10 logarithms of the result from the original sample and the result from its duplicate will be calculated. The absolute value of the difference between the two logarithms will be calculated, and that difference will be compared to the precision criterion in Table A7.1. 

If the difference in logarithms is greater than the precision criterion, the data are not acceptable for use under this project and will not be reported to TCEQ. Results from all samples associated with that failed duplicate (usually a maximum of 10 samples) will be considered to have excessive analytical variability and will be qualified as not meeting project QC requirements. 

The precision criterion in Table A7 for bacteriological duplicates applies only to sample/sample duplicates with concentrations > 10 MPN/100mL. Field splits will not be collected for bacteriological analyses. 
(Only include lab equipment blanks for metals analysis, otherwise remove.)

Laboratory equipment blank– Laboratory equipment blanks are prepared at the laboratory where collection materials for metals sampling equipment are cleaned between uses. These blanks document that the materials provided by the laboratory are free of contamination. The QC check is performed before the metals sampling equipment is sent to the field. The analysis of laboratory equipment blanks should yield values less than the LOQ. Otherwise, the equipment should not be used.

Matrix spike (MS) – Matrix spikes are prepared by adding a known mass of target analyte to a specified amount of matrix sample for which an independent estimate of target analyte concentration is available. Matrix spikes are used to determine any effects the sample-specific matrix may have on the analytical system’s performance.
Matrix spikes indicate the effect of the sample on the precision and accuracy of the results generated using the selected method. The frequency of matrix spikes is specified by the analytical method, or a minimum of one per preparation batch, whichever is greater. To the extent possible, matrix spikes prepared and analyzed over the course of the project should be performed on samples from different sites. 

The components to be spiked shall be as specified by the mandated analytical method. The results from matrix spikes are primarily designed to assess the validity of analytical results in a given matrix and are expressed as percent recovery (%R). 

The percent recovery of the matrix spike is calculated using the following equation, where %R is percent recovery, SSR is the concentration measured in the matrix spike, SR is the concentration in the unspiked sample, and SA is the concentration of analyte that was added:

%R= (SSR-SR)/SA*100

Matrix spike recoveries are compared to the acceptance criteria published in the mandated test method. If the matrix spike results are outside established criteria, the data for the analyte that failed in the parent sample is not acceptable for use under this project and will not be reported to TCEQ. The result from the parent sample associated with that failed matrix spike will be considered to have excessive analytical variability and will be qualified by the laboratory as not meeting project QC requirements. Depending on the similarities in composition of the samples in the batch, the data manager may consider excluding all the results in the batch related to the analyte that failed recovery. 

Method blank – A method blank is a sample of matrix similar to the batch of associated samples (when available) that is free from the analytes of interest and is processed simultaneously with and under the same conditions as the samples through all steps of the analytical procedures, and in which no target analytes or interferences are present at concentrations that impact the analytical results for sample analyses. The method blanks are performed at a rate of once per preparation batch. The method blank is used to document contamination from the analytical process. The analysis of method blanks should yield values less than the LOQ. For very high-level analyses, the blank value should be less than five percent of the lowest value of the batch, or corrective action will be implemented. Samples associated with a contaminated blank shall be evaluated as to the best corrective action for the samples (e.g. reprocessing or data qualifying codes). In all cases the corrective action must be documented.
The method blank shall be analyzed at a minimum of once per preparation batch. In those instances, for which no separate preparation method is used (example: volatiles in water) the batch shall be defined as environmental samples that are analyzed together with the same method and personnel, using the same lots of reagents, not to exceed the analysis of 20 environmental samples.

End Example 
Quality Control or Acceptability Requirement Deficiencies and Corrective Actions
Sampling QC excursions are evaluated by the Contractor Project Manager, in consultation with the Contractor QAO. Differences in sample results are used to assess the entire sampling process, including environmental variability, the arbitrary rejection of results based on pre-determined limits is not practical. Therefore, the professional judgment of the Contractor Project Manager and QAO will be relied upon in evaluating results. Rejecting sample results based on wide variability is a possibility. 
Field blanks for trace elements and trace organics are scrutinized very closely. Field blank values exceeding the acceptability criteria may automatically invalidate the sample, especially in cases where high blank values may be indicative of contamination which may be causal in putting a value above the standard. Notations of field split excursions and blank contamination are noted in the quarterly report and the final QC Report. Equipment blanks for metals analysis are also scrutinized very closely. 

Laboratory measurement quality control failures are evaluated by the laboratory staff. The disposition of such failures and the nature and disposition of the problem is reported to the Contractor Laboratory QAO. The Laboratory QAO will discuss with the Contractor Project Manager. If applicable, the Contractor Project Manager will include this information in the Corrective Action Plan and submit it with the project quarterly progress report which is sent to the TCEQ NPS Project Manager. 
The definition of and process for handling deficiencies, nonconformances, and corrective action are defined in Section C1.

B6 Instrument/Equipment Testing, Inspection and Maintenance

Describe the procedure for routine inspection and preventive maintenance of field and lab equipment and facilities. Identify what equipment will be routinely inspected, and what spare parts and replacement equipment will be on hand to keep field and lab operations running smoothly. Include an equipment maintenance schedule, if appropriate.
Example 



Automated sampler testing and maintenance requirements are contained in Appendix H of this document.

All instream sampling equipment testing and maintenance requirements are detailed in the SWQM Procedures, Volume 1: Physical and Chemical Monitoring Methods, RG-415, August 2012 (or most recent version). Equipment records and pre- and post-calibration logs are kept on all field equipment and a supply of critical spare parts is maintained by the field supervisor.
All laboratory tools, gauges, instrument, and equipment testing and maintenance requirements are contained within laboratory QAM(s). Testing and maintenance records are maintained and are available for inspection by the TCEQ. Instruments requiring daily or in-use testing may include, but are not limited to, water baths, ovens, autoclaves, incubators, refrigerators, and laboratory pure water. Critical spare parts for essential equipment are maintained to prevent downtime. Maintenance records are available for inspection by the TCEQ.


End Example 

B7 Instrument/Equipment Calibration and Frequency

Identify and or explain procedures for calibration. Include information on how frequently instruments will be calibrated and the types of standards or certified equipment that will be used to calibrate sampling instruments. Indicate how calibration records will be maintained and tracked for individual instruments. If using a multi-parameter sonde for field measurements, contractors must use the calibration and maintenance logs provided in the SWQM Procedures Manual to prevent deviations from required pre-/post- calibrations and maintenance procedures.
Example 


Calibration requirements for the automated monitoring equipment are included in Appendix E of this document.

Instream field equipment calibration requirements are contained in the SWQM Procedures, Volume 1: Physical and Chemical Monitoring Methods for Water, Sediment, and Tissue (RG-415) (August 2012, or most recent version). 
Post calibration error limits as provided in SWQM Procedures and the disposition resulting from error are adhered to and documented in the calibration and maintenance log. Data not meeting post-error limit requirements invalidates associated data collected after the pre-calibration and are not submitted to the TCEQ.

Detailed laboratory calibrations are contained within the QAM(s). 

End Example 

B8 Inspection/Acceptance of Supplies and Consumables

In this section, describe how it is determined if supplies such as sample bottles, nets, and reagents are adequate for your program's needs.
We strongly recommend the use of IDEXX samples bottles for bacteria (E. coli and Enterococcus) samples. Using these bottles prevents the need to preserve samples in the presence of chlorine. If not using the IDEXX sample bottles, please be aware that you must be testing for the presence of chlorine in bacteria samples. If chlorine is present and IDEXX sample bottles are not being used, then the sample will need to be preserved with sodium thiosulfate as described in SWQM Procedures Vol. 1 for bacteria analyses. 
Example 


New batches of supplies are tested before use to verify that they function properly and are not contaminated. The laboratory QAM provides additional details on acceptance requirements for laboratory supplies and consumables.


End Example 

B9 Non-direct Measurements

In this section, identify the type of data needed for project implementation or decision-making that are obtained from non-measurement sources such as computer data bases, programs, literature files, and historical data bases. Define the acceptance criteria for the use of such data in the project and discuss any limitations on the use of data resulting from uncertainty in its quality. Document the rationale for the original collection of data and indicate its relevance to this project. 
Only data that meet requirements contained in and collected directly under this QAPP are submitted to the SWQMIS database. Data that are collected or analyzed by means other than those stated in the QAPP, or data that are suspect for any reason should not be submitted for loading and storage in SWQMIS or they must have an appropriate data qualifier found in the SWQM DMRG (2016, or most recent version). 
Surface water quality data used for making decisions must originate from a TNI-accredited lab unless it meets one of the exceptions in 30 TAC, Chapter 25.6. Volunteer-collected monitoring data generally does not meet these requirements and are not comparable to SWQM and CRP data. 
Example
______________________________________________________________________________

Data not collected under this QAPP, but that were collected by the TCEQ and Texas Clean Rivers Program partners that meet the data quality objectives of this QAPP, may be useful in satisfying the data and informational needs for this project. The collection and qualification of the TCEQ and data are addressed in the TCEQ SWQM QAPP. The collection and qualification of the Texas CRP data are addressed in the Texas Clean Rivers Program QAPPs. All data used will be clearly identified in the final project report. Please include detail for data sources in Table B9.1 below. References to data sources in the Shell document should be removed from the paragraph above if those data sources are not being acquired under this project. Provide details about how the data will be acquired (e.g. web portal, in-person request, other, qualified/unqualified, period of record, etc.) and the type of data to be requested (e.g. routine, storm event, bacteria, dissolved oxygen, nutrients, Station ID, stream segment, etc.)

 Table B9.1 Monitoring Data Sources

	Data Type
	Monitoring Project/Program
(provide hyperlink to data source if available)
	Collecting Entity
	Dates of Collection
	QA Information
	Data Use(s)

	Bacteria (E. coli and Enterococci)
	Brazos River Authority (BRA) Clean Rivers Program
	BRA
	10/1/1995 - 6/31/1996 at station no. XXXXXXXX
	BRA-CRP QAPP; SWQMIS database
	summary statistics, trend analysis

	Monitoring Data (Field measurements: Temperature, dissolved oxygen, pH, etc.)
	TCEQ SWQM Program
	TCEQ
	10/1/1995 - 6/31/1996 at station no. XXXXXXXX
	TCEQ SWQM QAPP; SWQMIS database
	summary statistics, trend analysis

	Flow Data 
	United States Geological Survey (USGS) flow data
	USGS
	For the period of record collected by the USGS at station no. XXXXXXXX
	USGS QAPP; USGA database
	Flow duration curves, Loading calculations

	Precipitation Data 
	National Weather Service (NWS) 
	NWS
	Most up-to-date precipitation data will be downloaded from the NWS website following storm events.
	NWS Website
	Loading calculations


 

Existing geospatial data available from various local, regional, state, and federal organizations may be used for project cartographic and illustrative purposes. These types may include land use, precipitation, soil type, ecoregion, TCEQ monitoring location, TCEQ permitted outfall, gage location, city/county/state boundary, stream hydrology, reservoir, drought, road, watershed, municipal separate storm sewer system, urbanized area, basin, railroad, recreational area, area landmark, aerial photography, and park information. The above data come from the following reliable sources:  USGS, TNRIS, TCEQ, and US Census Bureau (please specify other sources of the above data, as applicable and only include data pertinent to project described herein). Geospatial data from these sources are accepted for use in project maps based on the reputability of these data sources and the fact that there are no known comparable sources for these data. Geospatial data will be cited in reports. If the project involves performing spatial analysis, calculations, and/or data processing on existing geospatial data then the data sources and analysis should be documented more thoroughly in Table B9.2 below. Otherwise, please remove Table B9.2.)
Table B9.2 includes a listing of geospatial data sources used for more than just illustrative purposes.

 

Table B9.2 Geospatial Data Sources Used for Analysis*
	Geospatial Data
	Source
	Date(s)
	Analysis and/or Processing**
	Data Use

	Animal Feeding Operation (AFO) and Concentrated Animal Feeding Operation (CAFO) records
	Approved permit application or TCEQ inspection records
	Most up-to-date available
	Information on AFOs and CAFOs will be obtained and converted to tabular information. Original hard copy CAFO boundary maps will be scanned, georeferenced, and then CAFO boundaries will be digitized. The tabular data associated with each CAFO will be linked to its corresponding digitized CAFO feature.
	Source identification

	Digital Elevation Model (DEM)
	USGS
	2011
	All 30 Meter DEMs available for the project area will be downloaded. The DEMs will be appended together. The ArcHydro extension will be used to perform spatial analysis to delineate the boundary of the project watershed.
	Watershed boundary identification and illustrative purposes.


*Metadata that contains the Federal Geographic Data Committee (FGDC) minimum documentation requirements will be created for any acquired spatial data manipulated through data analysis and/or processing.

If more documentation of analysis is needed, then add this statement and associated information. **More detailed information on spatial analysis and data processing is provided in Sections B4 (Data Analysis), B5 (Quality Control), and B10 (Data Management).

As the project progresses, additional data sources and/or data types may be identified as necessary to complete project tasks. Once identified, the Contractor Project Manager will notify the TCEQ NPS Project Manager and request approval prior to use. If data will be analyzed or used for any purposes beyond cartographic, illustrative, or other ancillary purposes, the QAPP must be amended prior to use. All approved data sources will be clearly documented in this QAPP and where such data sources are reported (e.g. technical documents, technical reports, and final reports).
 

Only data collected directly under this QAPP will be submitted to the TCEQ for storage in SWQMIS. This project will not submit any acquired or non-direct measurement data to SWQMIS that has been or is going to be collected under another QAPP. All data collected under this QAPP and any acquired or non-direct measurements will comply with all requirements/guidance of the project.


 End Example 

B10 Data Management
This section must include information describing the following elements:

1. The flow of data from generation to final use/storage (field sampling to storage in SWQMIS);

2. The standard recordkeeping procedures, document control system, and the approach used for data storage and retrieval on electronic media;

3. The control mechanism for detecting and correcting errors and for preventing loss of data during data reduction, data reporting, and data entry;

4. Any forms or checklists to be used;

5. The data handling equipment and procedures to process, compile, and analyze the data, including any data from other sources;

6. The procedures used to demonstrate the acceptability of the required hardware/software configuration; and

7. The process for assuring that applicable information resource management requirements are satisfied.

Example 


Note: The following example reflects the data management process for cases in which data are entered into SWQMIS. In cases where data are not entered into SWQMIS, this section should be revised, as appropriate, to reflect actual processes.
Personnel

Section A4 lists responsibilities and lines of communication for data management personnel. 
Data Management Process
Describe the data management process as it is implemented for the project described here, tracing the path of the data from their generation through their transmittal to the TCEQ and their storage. A flowchart is recommended. All data to be stored in the SWQMIS will be submitted in the format specified in the SWQM DMRG, or latest version. Data delivered for the project should reflect what is stated in the QAPP (the project’s monitoring stations, monitoring type codes, matrix/-ices, sample types (routine, storm event, other), frequencies, parameters, etc.)
Samples are collected by field staff and transferred to the laboratory for analyses as described in Sections B1 and B2. Sampling information (e.g. site location, date, time, sampling depth, etc.) is used to generate a unique sampling event in an interim database built on an autogenerated alphanumeric key field. Measurement results from both the field data sheets and laboratory data sheets are manually entered (by field and laboratory staff, respectively) into the interim database for their corresponding event. Customized data entry forms facilitate accurate data entry. Following data verification and validation, the data are exported from the interim database into the Event/Result format required for submission to TCEQ’s SWQMIS (as described in the SWQM DMRG 2016 or later version). Contractors must upload the data flat files into the Test environment of SWQMIS and provide the exported SWQMIS Validator Report (in .pdf format) to the TCEQ NPS Project Manager as part of the data deliverable. The TCEQ NPS Project Manager reviews the data deliverable before submitting it to the NPS Data Manager for upload into the SWQMIS Production environment. If any issues are identified, then the data deliverable will be returned to the contractor for revision and resubmittal. Once TCEQ approval of the data is obtained, the data are loaded into Production SWQMIS by NPS data managers.
See Appendix J for the Data Management Process Flow Chart 
Record-keeping and Data Storage
Record-keeping and document control procedures are contained in the water quality sampling and laboratory SOPs and this QAPP. Original field and laboratory data sheets are stored in the Contractor offices in a fireproof file in accordance with the record-retention schedule in Section A9. Two copies of the database are backed up each Friday on an external hard drive. One copy is stored in a fireproof safe in the Contractor office, and one copy is stored off-site. If necessary, disaster recovery will be accomplished by information resources staff using the backup database.

Archives/Data Retention

Complete original data sets are archived on permanent (specify media type) media and retained on-site by the Contractor for a retention period specified in section A9.
Data Verification/Validation
The control mechanisms for detecting and correcting errors and for preventing loss of data during data reduction, data reporting, and data entry are contained in Sections D1, D2, and D3.

Forms and Checklists
See Appendix I for the Field and Laboratory Data Sheets.

See Appendix C for the Data Review Checklist and Summary.
See Appendix F for the Field Data Reporting Form.

See Appendix G for the Chain-of-Custody Form

Data Dictionary

Terminology and field descriptions are included in the SWQM DMRG (2016 or most recent version). For the purposes of verifying which entity codes are included in this QAPP, a table outlining the entities that will be used when submitting data under this QAPP (Please see table under Electronic Data section).
Data Handling
Data are processed using the Microsoft Access 2000 suite of tools and applications. Data integrity is maintained by the implementation of password protections which control access to the database and by limiting update rights to a select user group. No data from external sources are maintained in the database. The database administrator is responsible for assigning user rights and assuring database integrity. 

Hardware and Software Requirements
Hardware configurations are sufficient to run Microsoft Access 2000 under the Windows NT operating system in a networked environment. Information Resources staff are responsible for assuring hardware configurations meet the requirements for running current and future data management/database software as well as providing technical support. Software development and database administration are also the responsibility of the information resources department. Information Resources develops applications based on user requests and assures full system compatibility prior to implementation.

Information Resource Management Requirements
Describe the process for assuring that applicable information resource management requirements are satisfied. Please reference the processes used to assure information management specifications will be met. These information management specifications include TCEQ as well as each contractor’s internal information management controls. The TCEQ has the following data specification requirements: the DMRG, GIS Policy (TCEQ OPP 8.11) and GPS Policy (TCEQ OPP 8.12). Note that GPS certification is not required for positional data that will be used for photo interpolation in the SLOC request process. 

Quality Assurance/Control

See Section D of this QAPP 

 End Example 


C1 Assessments and Response Actions

The purpose of assessment and oversight is to ensure the approved QAPP is implemented as prescribed and prevent the loss of data. Discuss how field, lab, and data management activities are evaluated. This table is required for projects involving water quality sampling and laboratory analysis. Any modification of this table must be noted to assist TCEQ in its review. 
Example 


Table C1.1 Assessments and Response Requirements
	Assessment Activity
	Approximate

Schedule
	Responsible Party
	Scope
	Response

Requirements

	Status Monitoring

Oversight, etc.
	Continuous
	Contractor Project Manager
	Monitoring of the project status and records to ensure QAPP requirements are being fulfilled. 
	Report to TCEQ in Quarterly Report



	Review of Field Data Sheets
	Within 30 days of the first sampling event
	Contractor Project Manager
TCEQ NPS Project Manager
	The Contractor Project Manager will submit field sheets and instrument calibration sheets from the first sampling event within 30 days of the event. The TCEQ NPS Project Manager will review the data sheets and calibration sheets for conformance with the QAPP.
	The Contractor Project Manager has 14 days to respond to TCEQ NPS Project Manager comments. If needed, Corrective Action Plans will be provided within 30 days.

	Monitoring Systems Audit
	Dates to be determined by TCEQ
	TCEQ QAS
	The assessment will be tailored in accordance with objectives needed to assure compliance with the QAPP. Field sampling, handling and measurement; facility review; field instrument calibration logs; and data management as they relate to the NPS Project
	30 days to respond in writing to the TCEQ to address corrective actions

	Field Sampling Readiness Review
	Prior to first sampling event for all monitoring projects
	Contractor QAO, Project Manager, or Field Supervisor
	The Contractor QAO (or designee) will review the QAPP in detail with field staff to ensure that the requirements of the QAPP are understood. The scope of this review will include QAPP sampling procedures and the SWQM Procedures Manual (including pre- and post-calibration, sample collection, QA/QC, and other sections as applicable).
	The Contractor Project Manager will document this review with a brief report describing who attended the review, the topics covered, and signatures from attendees certifying that field staff understand the QAPP requirements.

	Monitoring Systems Audit
	Based on work plan and/or discretion of Contractor or upon request of the TCEQ NPS Project Manager. For projects collecting routine (RT) data, at least one assessment must be performed.*


	Contractor QAO
	The assessment will be tailored in accordance with objectives needed to assure compliance with the QAPP. Field sampling, handling and measurement; facility review; and data management as they relate to the NPS Project
	30 days to respond in writing to the Contractor QAO to address corrective actions

	Site Visit
	Dates to be determined by TCEQ
	TCEQ PM
	Status of activities. Overall compliance with work plan and QAPP
	As needed


*A frequency for monitoring systems audits performed by the contractor should be specified during the first quarter of the project for projects in which routine (RT) data may be used for TCEQ surface water quality assessment.

End Example 
Corrective Action Process for Deficiencies and Nonconformances
Insert additional staff involved in the process if needed. 
Deficiencies are any unauthorized deviations from the approved QAPP and procedures referenced in the QAPP. Deficiencies may invalidate resulting data. All deficiencies from the QAPP require documentation of the nonconformance and corrective action. Deficiencies must be documented in a corrective action plan and corrected in a timely manner. Corrective action may include samples be discarded and re-collected. Deficiencies are documented in logbooks, field data sheets, etc. by field or laboratory staff. It is the responsibility of the Contractor Project Manager, in consultation with the Contractor QAO, to ensure that the actions and resolutions to the problems are documented and that records are maintained in accordance with this QAPP. 
Nonconformances must be communicated to the TCEQ NPS Project Manager immediately via email. A Corrective Action Plan (CAP) Form (See Appendix L for the form and an example) must be submitted to the TCEQ NPS Project Manager within 14 days of the deficiency occurring. Once it is approved, the TCEQ NPS PM will send the CAP to the QA Coordinator who will then email the CAP to the Lead NPS QAS (and TCEQ DM&A Data Manger if data quality is affected) within 30 days of the initial notice of deficiency per TCEQ QMP and after it is reviewed by the TCEQ NPS Project Manager. The deficiency must also be communicated to the TCEQ NPS Project Manager through the Corrective Action Status Table (see Appendix K for the table and an example) to be included with the quarterly progress report. 
The Contractor Project Manager is responsible for implementing and tracking corrective actions. All Corrective Action Plans will be documented on the Corrective Action Status Table, which will be submitted to the TCEQ NPS Project Manager with the quarterly progress report for review and approval. Records of TCEQ audit findings and corrective actions are maintained by both the TCEQ and the Contractor QAO. Documentation of corrective action to address audit findings will be submitted to the TCEQ within 30 days of receipt of audit report.

If audit findings and corrective actions cannot be resolved, then the authority and responsibility for terminating work are specified in the TCEQ QMP and in agreements in contracts between participating organizations.

Corrective Action Plans
Corrective Action Plans are designed to prevent recurrence of a deficiency and should specifically: 

· Identify and describe the deficiency, problem, nonconformity, or undesirable situation 
· Identify the underlying cause(s) of the problem 

· Identify programmatic impact of the deficiency
· Identify whether the problem is likely to recur, or occur in other areas 
· Identify immediate remedial actions if possible 

· Include a description of the need for Corrective Action 
· Include a description of cause(s), determine solution, and propose an action plan 

· Establish timelines and provide a schedule
· Identify personnel responsible for action  

· Document the corrective action

C2 Reports to Management

Identify the frequency, content, and distribution of reports to data users, sponsors, and partnership organizations that detail project status, results of internal assessments and audits, and how QA problems are resolved.
Example 

Reports to TCEQ Project Management 

All reports detailed in this section are contract deliverables and are transferred to the TCEQ in accordance with contract requirements and the contract schedule of deliverables.
Quarterly Progress Report - Summarizes the Contractor’s activities for each task; reports monitoring status, problems, delays, and corrective actions; and outlines the status of each task’s deliverables.

Monitoring System Audit Response - The Contractor will respond in writing to the TCEQ within 30 days upon receipt of a monitoring system audit report to address corrective actions.

Task Reports - Summarize the activities conducted under individual Tasks for the project period including a description and documentation of major Task activities and the evaluation any results.

Final Project Report - Summarizes the Contractor’s activities for the entire project period including a description and documentation of major project activities; evaluation of the project results and environmental benefits; and a conclusion.

Reports to Contractor Project Management
NOTE: Project participants should have processes in place to report project status, results of assessments (including data), and significant QA issues to management. The process may or may not include submission of written reports. Please list and describe reports as appropriate.
Reports by TCEQ Project Management  
Contractor Evaluation - The Contractor participates in a Contractor Evaluation by the TCEQ annually for compliance with administrative and programmatic standards. Results of the evaluation are submitted to the TCEQ Financial Administration Division, Procurement, and Contracts Section. 


End Example 

D1 Data Review, Verification, and Validation

In this section, state how data are reviewed and decisions made regarding accepting, rejecting, or qualifying data.

Example 


For the purposes of this document, data verification is a systematic process for evaluating performance and compliance of a set of data to ascertain its completeness, correctness, and consistency using the methods and criteria defined in the QAPP. Validation means those processes taken independently of the data-generation processes to evaluate the technical usability of the verified data with respect to the planned objectives or intention of the project. Additionally, validation can provide a level of overall confidence in the reporting of the data based on the methods used.

All data obtained from field and laboratory measurements will be reviewed and verified by the Contractor QAO for conformance to project requirements, and then validated against the data quality objectives which are listed in Section A7. Only those data which are supported by appropriate quality control data and meet the measurement performance specification defined in this QAPP will be considered acceptable and submitted to the TCEQ for entry into SWQMIS. 

The procedures for verification and validation of data are described in Section D2, below. The Contractor Field Supervisor is responsible for ensuring that field data are properly reviewed and verified for integrity. The Laboratory Supervisor is responsible for ensuring that laboratory data are scientifically valid, defensible, of acceptable precision and bias, reviewed for integrity, and meet all QAPP requirements. The Contractor Data Manager will be responsible for ensuring that all non-qualified data are properly reviewed, verified, and submitted in the required format to be loaded into SWQMIS as appropriate. The Contractor QAO is responsible for validating a minimum of 10 percent of the data produced in each task. Finally, the Contractor Project Manager, with the concurrence of the Contractor QAO, is responsible for validating that all data to be reported meet the objectives of the project and are suitable for reporting to TCEQ. 


End Example 

D2 Verification and Validation Methods

In this section, describe the procedures used to verify and validate data. This includes how computer entries are compared to field data sheets; how data gaps are identified; how calculations are checked; how raw data are examined for outliers, etc. 
Example 


All data will be verified to ensure they are representative of the samples analyzed and locations where measurements were made, and that the data and associated quality control data conform to project specifications. The staff and management of the respective field, laboratory, and data management tasks are responsible for the integrity, validation, and verification of the data each task generates or handles throughout each process. The field and laboratory tasks ensure the verification of raw data, electronically generated data, and data on chain-of-custody forms and hard copy output from instruments.

Verification, validation, and integrity review of data will be performed using self-assessments and peer review, as appropriate to the project task, followed by technical review by the manager of the task. The data to be verified (listed in Table D2.1) are evaluated against project performance specifications (Section A7) and are checked for errors, especially errors in transcription, calculations, and data input. If a question arises or an error is identified, the manager of the task responsible for generating the data is contacted to resolve the issue. Issues which can be corrected are corrected and documented electronically or by initialing and dating the associated paperwork. If an issue cannot be corrected, the task manager consults with the higher-level project management to establish the appropriate course of action, or the data associated with the issue are rejected and not reported to the TCEQ for storage in SWQMIS. The performance of these tasks is documented by completion of the Data Review Checklist and Summary (Appendix C).
The Contractor Project Manager and QAO are each responsible for validating that the verified data are scientifically valid, defensible, of known precision, bias, and integrity, meet the data quality objectives of the project, and are reportable to TCEQ. One element of the validation process involves evaluating the data again for anomalies. Any suspected errors or anomalous data must be addressed by the manager of the task associated with the data before data validation can be completed.

A second element of the validation process is consideration of any findings identified during the assessments listed in Table C1.1. Any issues requiring corrective action must be addressed, and the potential impact of these issues on previously collected data will be assessed by the Contractor QAO. The Contractor Project Manager, with the concurrence of the QAO validates that the data meet the data quality objectives of the project and are suitable for reporting to TCEQ.

Table D2.1 Data Verification Procedures

	Data to be Verified
	Field

Task
	Laboratory

Task
	Contractor Data Manager Task

	Sample documentation complete; samples labeled, sites identified
	(
	(
	

	Field QC samples collected for all analytes as prescribed in the TCEQ SWQM Procedures Manual
	(
	
	

	Standards and reagents traceable
	(
	(
	

	Chain of custody complete/acceptable
	(
	(
	

	NELAP Accreditation is current 
	
	
	(

	Sample preservation and handling acceptable
	(
	(
	

	Holding times not exceeded
	(
	(
	

	Collection, preparation, and analysis consistent with SOPs and QAPP
	(
	(
	(

	Field documentation (e.g., biological, stream habitat) complete
	(
	
	

	Instrument calibration data complete
	(
	(
	

	Bacteriological records complete
	(
	(
	

	QC samples analyzed at required frequency
	(
	(
	(

	QC results meet performance and program specifications
	(
	(
	(

	Analytical sensitivity (Limit of Quantitation /Ambient Water Reporting Limits) consistent with QAPP
	
	(
	(

	Results, calculations, transcriptions checked
	(
	(
	

	Laboratory bench-level review performed
	
	(
	

	All laboratory samples analyzed for all scheduled parameters
	
	(
	

	Corollary data agree
	(
	(
	(

	Nonconforming activities documented
	(
	(
	(

	Outliers confirmed and documented; reasonableness check performed
	
	
	(

	Dates formatted correctly and in correct units
	
	
	(

	Depth reported correctly
	
	
	(

	TAG IDs correct
	
	
	(

	TCEQ Station ID's assigned
	
	
	(

	Valid parameter codes
	
	
	(

	Codes for submitting entity(ies), collecting entity(ies), and monitoring type(s) used correctly
	
	
	(

	Time based on 24-hour clock
	
	
	(

	Absence of transcription error confirmed
	(
	(
	(

	Absence of electronic errors confirmed
	(
	(
	(

	Sampling and analytical data gaps checked (e.g., all sites for which data are reported are on the coordinated monitoring schedule)
	(
	(
	(

	Field instrument pre and post calibration results within limits
	
	
	(

	10% of data manually reviewed
	
	
	(



End Example 

D3 Reconciliation with User Requirements

In this section, describe the process for determining whether the data meet project objectives once the data results are compiled. Actions might include discarding data, setting limits on the use of the data, or revising the project's measurement performance specifications. 

Example   


Data collected from this project will be analyzed by the City and the Horse Creek Watershed Association to report the performance of the BMPs and the measured reductions in NPS loadings. The percentage of pollutant removal achieved because of the storm water pond’s performance will be one of several criteria examined by the City in the design and sizing of similar wet ponds to be constructed in other segments of Horse Creek. Neither BMP nor instream monitoring data that do not meet data quality objectives will be used in the project or submitted to SWQMIS.
The percentage of pollutant removal achieved for each event monitored will be calculated as:

% Concentration Reduction = (1 – Concentration out/Concentration in) x 100

The observed load reduction will also be calculated for each event and for the entire period of monitoring for both monitored basins as:

Load Reduction = 1-(Concentration out x Volume out)/(Concentration in x Volume in)

The load reduction will then be normalized by the amount of rainfall associated with the monitored event (or series of events) as:

Normalized Load Reduction = Load Reduction/Rainfall depth

This normalized value will then be used to estimate annual load reduction as:

Annual Load Reduction = Normalized Load Reduction x Average Annual Rainfall

Where the average annual rainfall is approximately 32 inches.

In addition, statistical tests will be used to determine whether the observed changes in concentration are statistically significant. If the differences between influent and effluent concentrations are normally distributed (or can be transformed to that distribution by taking the logarithm of the differences) a paired t-test will be performed for each basin to determine whether the influent and effluent concentrations are significantly different. If the data are not normally distributed, the non-parametric equivalent to the paired t-test (Wilcoxon signed rank test) will be performed. 

A statistical comparison of the performance of the two wet ponds will also be made. If the measured discharge concentrations are normally distributed (or can be transformed to that distribution by taking the logarithm of the concentrations) a t-test will be performed on the discharge concentrations from the control and test sites. If the data are not normally distributed, the non-parametric equivalent to the t-test, the Mann Whitney test, will be performed. A p-value of 0.10 will be used as the threshold for determining significance. All the statistical tests will be performed using Minitab (State College, PA). 

End Example 

Appendix A. Area Location Map

Appendix B. Contract Scope of Work and Schedule of Deliverables
Insert the contract scope of work and schedule of deliverables between the TCEQ and contractor. It is acceptable to only include the tasks covered by this QAPP, however, the full introduction and map must be included. 

Appendix C. Data Review Checklist and Summary
 SEQ CHAPTER \h \r 1NPS DATA REVIEW CHECKLIST AND SUMMARY
A completed checklist must accompany all data sets submitted to the TCEQ by the Contractor.
 SEQ CHAPTER \h \r 1QAPP Title: __________________________________________________________________________

Effective Date of QAPP: ______________________________

	Data Format and Structure
	Y, N, or N/A

	A.
Are there any duplicate Tag Id numbers in the Events file?
               
	

	B.
Do the Tag prefixes correctly represent the entity providing the data?
               
	

	C.
Have any Tag Id numbers been used in previous data submissions?
               
	

	D.
Are TCEQ station location (SLOC) numbers assigned?
               
	

	E.
Are sampling Dates in the correct format, MM/DD/YYYY with leading zeroes?
               
	

	F.
Are the sampling Times based on the 24-hour clock (e.g. 13:04) with leading zeroes?
               
	

	G.
Is the Comment field filled in where appropriate (e.g. unusual occurrence, sampling
               

problems, unrepresentative of ambient water quality)?
	

	H.
Are submitting Entity, Collecting Entity, and Monitoring Type codes used correctly?
               
	

	I.
Are sampling end dates in the Results file the same as the one in the Events file for each Tag Id?
               
	

	J.
Are values represented by a valid parameter code with the correct units?
               
	

	K.
Are there any duplicate parameter codes for the same Tag Id?
               
	

	L.
Are there any invalid symbols in the Greater Than/Less Than (GT/LT) field?
               
	

	M.
Are there any Tag Ids in the Results file that are not in the Events file or vice versa?
               
	

	Data Quality Review
	Y, N, or N/A

	A.
Are all the “less-than” values reported at the LOQ? If no, explain on next page.
	

	B.
Have the outliers been verified and a "1" placed in the Verify_flg field?
	

	C.
Have checks on correctness of analysis or data reasonableness been performed?
               

       e.g.:
Is ortho-phosphorus less than total phosphorus?


             Are dissolved metal concentrations less than or equal to total metals?                  
	

	D.
Have at least 10 percent of the data in the data set been reviewed against the field and laboratory data sheets?
	

	E.
Is the data set complete? e.g. are all parameter codes listed tables A7.1 and/or A7.2 included? Does the data set include results for all parameter codes listed in tables A7.1 and/or A7.2? If not, explain on next page.

	

	F.
Are all stations in the data set listed in the QAPP?
G. 
Has data been checked to ensure all data meets QC requirements?


	

	Documentation Review
	Y, N, or N/A

	A.
Are blank results acceptable as specified in the QAPP?
	

	B.
Were control charts used to determine the acceptability of field duplicates?
	

	C.
Was documentation of any unusual occurrences that may affect water quality included in the Event table’s Comments field?
	

	D.
Were there any failures in sampling methods and/or deviations from sample design requirements that resulted in unreportable data?  If yes, explain on next page. 
	

	E.
Were there any failures in field and/or laboratory measurement systems that were not resolvable and resulted in unreportable data?  If yes, explain on next page.
	

	F.
Was the laboratory’s NELAP Accreditation current for analysis conducted?
	


Data Set Information
Data Source:
Date Submitted:
Tag_ID Range:
Date Range:
Comments:
Please explain in the space below any data discrepancies discovered during data review including:

· Inconsistencies with AWRL specifications or LOQs

· Failures in sampling methods and/or laboratory procedures that resulted in data that could not be reported to the TCEQ

· Include completed Corrective Action Reports with the applicable Quarterly Progress Report

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

______________________________________________________________________________

□ I certify that all data in this data set meets the requirements specified in Texas Water Code Chapter 5,

    Subchapter R (TWC §5.801 et seq) and Title 30 Texas Administrative Code Chapter 25, Subchapters A & B.

□ This data set has been reviewed using the Data Review Checklist.

Contractor’s Data Manager:
Date submitted:
Appendix D. Detailed Site Location Map 

This Appendix consists of more detailed site location maps(s) than Appendix A. Area Location Map is optional. For projects with monitoring in relation to a BMP(s), site diagram(s) must be included in this appendix.
Appendix E. Flow Logger and Automated Sampler SOP
Note – A hyperlink to an online version of the SOP is preferred here to reduce the document size. Make sure the hyperlinks work.
Appendix F. Field Data Reporting Form
Use of form provided or something similar is suggested. 
Texas Commission on Environmental Quality

Surface Water Quality Monitoring Program Field Form

Station ID: ___________
Segment Number: ___________
Collectors: __________________________

Station Description: _________________________________________________________________________

Sample Type (circle one):
Grab

24-hour


Other: _______________________

Monitoring Type Code: 
RT

BS

BSSD

Other: _______________________

	If 24 hr:
	Start
	End

	Date
	
	

	Time
	
	

	Depth
	
	


Sample Date: _________________

Sample Event ID: _____________


	
	RFA
	Sample Set ID
	Sample Time

	Field
	
	
	

	Water
	
	
	

	Bacteria
	
	
	

	Other:
	
	
	


	Depth disk disappeared (m)
	
	Secchi Average (m)

	Depth disk reappeared (m)
	
	


	Flow  (cfs)
	Method of flow measurement
	1 = Gage

2 = Electric

3 = Mechanical

4 = Weir / flume

5 = Doppler
	Flow Severity
	1 = No flow

2 = Low flow

3 = Normal

4 = flood

5 = high

6 = Dry
	Total Depth (m)
	Days since last precipitation

	
	
	
	
	
	
	


	Sample Depth (m)
	Time
	Water Temperature (°C)
	Specific Conductance(μS/cm)
	pH 

(su)
	Dissolved Oxygen   (mg/L)
	Salinity                (psu)                 coastal only

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Field Observations:

Appendix G. Chain-of-Custody Form

Insert Chain-of-Custody Form after this page or adapt the following template
Laboratory or Lead Org. Name

Address

CHAIN OF CUSTODY RECORD
	Project Name:
	# of containers

	Analyses Required
	Origin: (e.g. marine)

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Station ID
	Date
	Time

(24hr)
	Matrix
	Description
	
	
	
	
	
	
	
	
	
	
	
	
	Sample

ID

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Relinquished by: (Signature)


	Date:
	Time:
	Received by: (Signature)
	Date:
	Time:
	Laboratory remarks:

	Relinquished by: (Signature)


	Date:
	Time:
	Received by: (Signature)
	Date:
	Time:
	

	
	
	
	
	
	
	Lab log #

	Relinquished by: (Signature)


	Date:
	Time:
	Received by: (Signature)
	Date:
	Time:
	Laboratory Name:




 SEQ CHAPTER \h \r 1Appendix H. Automated Sampler Testing and Maintenance Requirements

Appendix I. Field and Laboratory Data Sheets
This appendix is optional and allows contractors to provide additional field and/or laboratory data sheets as applicable.
Appendix J. Data Management Process Flow Chart
Insert a flow chart (such as the following example) which provides an unambiguous description of the flow of data from generation to storage (e.g. field collection to SWQMIS). This includes procedures for addressing data generated as part of the project as well as data from other sources, if applicable. 

The following example reflects a data management process for data that will be entered into SWQMIS. Some projects will generate data that will not be uploaded to SWQMIS. The data management flow chart should be revised to reflect the actual data management process for each individual project  
 
[image: image1]

Appendix K. Corrective Action Status Table
This table is included in the QPR template provided by the NPS Project Manager.

Corrective Action Status Table
The Corrective Action Status Table is included as a tab in the quarterly progress report template provided by the TCEQ NPS Project Manager.

	Corrective Action #
	Date Issued
	Description of Deficiency
	Action Taken
	Date Closed

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Corrective Action Status Table Example
	Corrective Action #
	Date Issued
	Description of Deficiency
	Action Taken
	Date Closed

	1
	7/25/2014
	Runoff measured at pavement was greater than total area runoff. 
	The area is being surveyed to ensure the catchment area size is correct. The monitoring station location is being modified to ensure runoff flows through properly.
	

	2
	8/1/2014
	Sample residual insufficient for analysis of TSS.

	Data estimated but questionable, not will not be submitted to TCEQ.
	8/8/2014

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Appendix L. Corrective Action Plan Form
Appendix L - Corrective Action Plan Form
	Nonconformance Report and  SEQ CHAPTER \h \r 1Corrective Action Plan

	QAPP Title:_______________________________________________________________________
QAPP Contractor: _________________________________________________________________
Issued by:________________  Date of Occurrence:___________  Date Identified: ​​​​​​___________
Report No.:_____________________ Date Issued:_____________________

	Description of deficiency

	Root Cause of deficiency

	Programmatic Impact of deficiency

	Does the seriousness of the deficiency require immediate reporting to the TCEQ? If so, when was it reported?

	Corrective Action to address the deficiency and prevent its recurrence

	Proposed Completion Date for Each Action

	Individual(s) Responsible for Each Action

	Method of Verification

	Date Corrective Action Plan Closed?
NPS Project Manager Initial When Closed _____   
Please forward CAP to Lead NPS QAS once it is closed. 


Example Corrective Action Plan Form

	Nonconformance Report and  SEQ CHAPTER \h \r 1Corrective Action Plan

	QAPP Title: Watershed Protection Plan Implementation – LID BMP Monitoring QAPP

QAPP Contractor: River Authority
Issued by: Jane Doe                  Date of Occurrence: 7/15/2014            Date Identified: 7/20/2014
Report No.: 1                            Date Issued: 7/25/2014

	Description of deficiency
The pavement monitoring station at the university is measuring a larger runoff volume than is possible according to estimates. Runoff measured is higher than the total precipitation volume calculated by multiplying the catchment area by the precipitation measured at the site.


	Root Cause of deficiency

(1) The drainage area was not measured accurately; it is larger than originally measured.

(2) The outfall of the monitoring station does not adequately allow runoff to flow through causing pooling around the flow-measuring point. The accumulation of non-flowing water is likely confounding the flow meter since its physical principal of measurement is hydrostatic pressure caused by water depth.  


	Programmatic Impact of deficiency
The illogical results of the pavement runoff measurement indicate that further calibration of the equipment is necessary. Data collected at this event will not be used in analysis or results.



	Does the seriousness of the deficiency require immediate reporting to the TCEQ? If so, when was it?
Yes, it was reported to the TCEQ NPS Project Manager via email on 7/18/2014.


	Corrective Action to address the deficiency and prevent its recurrence
A survey will be conducted by the Contractor Project Manager on the site to determine the ridge of the catchment area. The pavement runoff measurement equipment will undergo further calibration to ensure accurate measurements. 
A wider and deeper channel will be dug out at the monitoring point outfall to ensure all the flow drains away from the measuring point to prevent both pooling around the flow-measuring point and confounding measurements produced by the flow meter. Storm event runoff will not be measured at this site until this work has been completed.   


	Proposed Completion Date for Each Action
8/15/2014

	Individual(s) Responsible for Each Action
David Lopez, Contractor Project Manager



	Method of Verification
Results of the catchment area survey along with any measurements and calculations conducted will be emailed to the TCEQ NPS Project Manager for verification.

Photos of the modified measurement site will be emailed to the TCEQ NPS Project Manager and the QAPP will be amended to reflect any/all revisions.

	Date Corrective Action Plan Closed?
The TCEQ NPS Project Manager will provide a closed date once the corrective action has been verified.

NPS Project Manager Initial When Closed Please forward CAP to Lead NPS QAS once it is closed. _____      


ATTACHMENT 1

Example Letter to Document Adherence to the QAPP
TO:

(name)

(organization)

FROM:
(name)

(organization)

RE:
Contractor Name, QAPP Title 

Please sign and return this form by (date) to:

(address)

I acknowledge receipt of the “QAPP Title, Revision Date”. I understand that the document describes quality assurance, quality control, data management and reporting, and other technical activities that must be implemented to ensure the results of work performed will satisfy stated performance criteria.

My signature on this document signifies that I have read and approved the document contents. Furthermore, I will ensure that all staff members participating in activities covered under this QAPP will be required to familiarize themselves with the document contents and adhere to the contents as prescribed.
Signature





Date

Note: Copies of the signed letter should be sent by the Lead Organization to the TCEQ NPS Project Manager within 30 days of the final TCEQ approval the QAPP. This letter should be submitted for all subcontractors that did not sign the QAPP (under section A1 of this QAPP).
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