Instructions for Using the TMDL Program Quality Assurance Project Plan Shell Document for Modeling 
(Revised June 2010)

The attached Quality Assurance Project Plan (QAPP) shell for modeling has been prepared for use by TMDL Program contractors. Instructions are noted in italics throughout the document. These italicized instructions should be deleted prior to submitting the final QAPP for review and approval. Highlighted text should be replaced with the actual name(s) of the appropriate individual/entity. Contractors are encouraged to read the language provided throughout the document to ensure that it accurately reflects the project for which this QAPP is being prepared. The text provided should be considered carefully and used as appropriate. 

Contact the TMDL Project Manager for further clarification if necessary. The basis for this shell is the USEPA Guidance for Quality Assurance Project Plans for Modeling (EPA QA/G-5M) which can be located at: http://www.epa.gov/quality/qs-docs/g5m-final.pdf. 

If your modeling project involves collecting new surface water quality data that is not covered by a TCEQ approved QAPP, then a separate QAPP should also be developed for the data collection effort using the TCEQ TMDL Program Quality Assurance Project Plan Shell document. Contact the TMDL Project Manager for the current shell document or it may be located on the TCEQ web site under the TMDL web page at http:\www.tceq.state.tx.us/implementation/water/tmdl. The basis for this shell is the USEPA Requirements for Quality Assurance Project Plans (EPA QA/R-5), which can be located at: http:\epa.gov\quality\qatools.html.
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SECTION A: PROJECT MANAGEMENT

A1 Approval Page

Texas Commission on Environmental Quality
Office of Water, Water Quality Planning Division

Planning and Implementation Section


____________________________________________________
Monica I. Harris, P.G., Section Manager	 		Date
Planning and Implementation Section


____________________________________________________
Ronald Stein, Team Leader					Date
Total Maximum Daily Load Program


____________________________________________________                                                                  
Name, Project Manager					Date
Total Maximum Daily Load Program


Office of Compliance and Enforcement

Field Operations Support Division

____________________________________________________
Stephen Stubbs, Manager					Date
Quality Assurance Program

____________________________________________________
Kyle Girten, TMDL Quality Assurance Specialist   		Date
Quality Assurance Program



Signatures below indicate commitment to follow the procedures in this QAPP:
Lead Organization Name

____________________________________________________
Name, Project Manager					Date		
Lead Organization					

____________________________________________________
Name, Quality Assurance Officer				Date		
Lead Organization


Note:  The Lead Organization Quality Assurance Officer will secure written documentation (such as the letter in Appendix A) from each sub-tier project participant (e.g., subcontractors, other units of government) stating the organization’s awareness of and commitment to requirements contained in this quality assurance project plan and any amendments or revisions of this plan. The Lead Organization Quality Assurance Officer will maintain the documentation as part of the project’s quality assurance records, and will ensure that the document is available for review. Copies of this documentation will also be submitted as deliverables to the TMDL Project Manager within 30 days of final TCEQ approval of the QAPP.


Check with TMDL Project Manager to see if EPA approval is needed.


U.S. Environmental Protection Agency, Region 6

____________________________________________________
Donna Miller, Chief						Date		
State/Tribal Programs Section
Assistance Programs Branch

____________________________________________________
Name, Project Officer						Date
Assistance Programs Branch
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A3 Distribution List

List the individuals and their organizations that need copies of the approved QA Project Plan and any subsequent revisions, including all persons responsible for implementation (e.g., project managers), the QA Managers, and representatives of all groups involved. Paper copies need not be provided to non-TCEQ individuals if equivalent electronic information systems can be used.

Texas Commission on Environmental Quality
P.O. Box 13087
Austin, Texas 78711-3087

Office of Water
Water Quality Planning Division

Planning & Implementation Section
Name, TMDL Project Manager
MC-203
(512) 239-xxxx

Office of Compliance and Enforcement
Field Operations Support Division
Kyle Girten, TMDL Quality Assurance Specialist
MC-176
(512) 239-0425


Lead Organization
Address
Name, Project Manager				Name, Quality Assurance Officer
(xxx)-xxx-xxxx						(xxx)-xxx-xxxx


Sub-tier Organization(s)
Address
Name, Project Manager				Name, Quality Assurance Officer
(xxx)-xxx-xxxx						(xxx)-xxx-xxxx

Name of Laboratory
Name, Laboratory Supervisor				Name, Laboratory QA Officer
(xxx) xxx-xxxx						(xxx) xxx-xxxx





Do not remove EPA from the Distribution List 

U.S. Environmental Protection Agency Region 6
Water Quality Division
1445 Ross Avenue
Suite # 1200
Dallas, TX 75202-2733

Name, Project Officer*
(214) xxx-xxxx

*The TMDL Project Manager will provide the name of the EPA Project Officer (one of the following)

Teresita Mendiola, 6WQAT for 106 funding
Leslie Rauscher, 6WQAT for 319 funding


[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Note:  The Lead Organization Quality Assurance Officer will provide copies of this project plan and any amendments or revisions of this plan to each person on this list other than the TCEQ TMDL Project Manager and the TCEQ QA Specialist. The Lead Organization Quality Assurance Officer will document transmittal of the plan and maintain this documentation as part of the project’s quality assurance records. Copies must be provided within two weeks of QAPP approval. This documentation will be available for review and will also be submitted to the TMDL Project Manager within 30 days of TCEQ QAPP approval.




















List of Acronyms
(NOTE: Use only acronyms that apply to this QAPP. Add any that are needed for this specific project) 

CAR		Corrective Action Report
DO		Dissolved Oxygen
EPA		Environmental Protection Agency
QA		Quality Assurance
QA/QC	Quality Assurance/Quality Control
QAO		Quality Assurance Officer
QAM		Quality Assurance Manual (or Manager)
QAPP		Quality Assurance Project Plan
QAS		Quality Assurance Specialist
QMP		Quality Management Plan
RE		Relative Error
SOP		Standard Operating Procedure
TMDL		Total Maximum Daily Load
TCEQ		Texas Commission on Environmental Quality
USEPA	United States Environmental Protection Agency
A4 Project/Task Organization 

Provide a concise organizational chart showing the relationships and the lines of authority and communication among all project participants. Include other model results users who may be outside the group that are developing and applying the model, but for whom the model outputs are intended. Identify any subcontractor relationships relevant to the modeling project.

Identify the individuals or organizations participating in the project and discuss their specific roles and responsibilities. Include the principal users of the model output, the decision makers, the project QA Manager, and all persons responsible for implementation. The project QA Manager should be independent of the unit generating the data or software. Identify the individual responsible for maintaining the official, approved QA Project Plan.

The task descriptions provided for contractor personnel comprise suggested language based upon how these projects are usually organized. Appropriate language should be substituted as needed. However, the tasks described need to be fulfilled and should be assigned to someone on the project. The Lead Organization Project Manager and the Quality Assurance Officer should be assigned to separate individuals where possible; it is a conflict of interest to combine those functions into one position


U.S. EPA Region 6

Name
EPA Project Officer
Responsible for managing the project for EPA. Reviews project progress and reviews and approves QAPP and QAPP amendments.

TCEQ Office of Water
Planning and Implementation Section

Monica I. Harris, P.G.
Planning and Implementation Section Manager
Responsible for managing the TCEQ TMDL Program.  Reviews and/or approves all TMDL Projects, QA audits, QAPPs, agency QMPs, work plans, and contracts.

Ron Stein, Team Leader
TMDL Program Manager
Responsible for supervising the TCEQ TMDL Program and the TMDL staff. Oversees the development of QA guidance for the TMDL Team to ensure it is within pertinent frameworks of the TCEQ. Reviews and/or approves all TMDL Projects, QA audits, QAPPs, agency QMPs, corrective action reports, work plans, and contracts. Enforces corrective action where QA protocols are not met. Ensures TCEQ TMDL personnel are fully trained and TMDL projects are adequately staffed.


Name
TMDL Project Manager
Responsible for ensuring that the project delivers products of known quality, quantity, and type on schedule to achieve project objectives. Provides the primary point of contact between the Lead Organization and the TCEQ. Tracks and reviews deliverables to ensure that tasks in the work plan are completed as specified in the contract. Reviews and approves QAPP and any amendments or revisions and ensures distribution of approved/revised QAPPs to TCEQ participants. Responsible for verifying that the QAPP is followed by the Lead Organization. Notifies the TCEQ TMDL QAS, TMDL QA Coordinator, and the TMDL Team Leader of significant project nonconformances, CARs, and corrective actions taken as documented in quarterly progress reports from Lead Organization Project Manager. 


TCEQ Field Operations Support Division

Kyle Girten
TMDL Quality Assurance Specialist
Assists the TCEQ TMDL Project Manager and the TMDL QA Coordinator on QA-related issues. Coordinates reviews and approves QAPPs and amendments or revisions. Conveys QA problems to appropriate TCEQ management. Monitors implementation of corrective actions. Coordinates and conducts audits. 


Lead Organization

If this language does not accurately describe the responsibility for verifying data, validating of model outputs and model calibration, modify accordingly.

Name
Lead Organization Project Manager
The Lead Organization Project Manager is responsible for ensuring that tasks and other requirements in the contract are executed on time and with the quality assurance/quality control requirements in the system as defined by the contract and in the project QAPP; assessing the quality of subcontractor/participant work; submitting accurate and timely deliverables to the TCEQ TMDL Project Manager; and coordinating attendance at conference calls, training, meetings, and related project activities with the TCEQ. Verifies that the data and model outputs meet the data quality objectives of the project and are suitable for reporting to TCEQ. Responsible for verifying that the QAPP is distributed and followed by the Lead Organization (including all subcontractors) and that the project is producing products of known and acceptable quality. Responsible for ensuring adequate training and supervision of all activities involved in the project, including the facilitation of audits and the implementation, documentation, verification and reporting of corrective actions. Ensures modeling work satisfies project objectives as well as contract and workplan requirements.

	
Name
Lead Organization Quality Assurance Officer
Responsible for coordinating development and implementation of the Lead Organization’s QA program. Responsible for writing and maintaining the QAPP and monitoring its implementation. Responsible for maintaining records of QAPP distribution, including appendices and amendments. Ensures the data acquired for the project is of known and acceptable quality and adheres to the specifications of the QAPP. Assists Project Manager and modeling staff in verifying that the data and model outputs meet the data quality objectives of the project and are suitable for reporting to TCEQ. Responsible for maintaining written records of sub-tier commitment to requirements specified in this QAPP. Also responsible for maintaining records of QAPP distribution. Responsible for identifying, receiving, and maintaining project quality assurance records. Responsible for compiling and submitting any QA report (audit results, CARS, etc). Responsible for coordinating with the TCEQ QAS to resolve QA-related issues. Notifies the Lead Organization Project Manager and TCEQ Project Manager of particular circumstances which may adversely affect the quality of the products. Coordinates the research and review of technical QA material and data related to the model system design and analytical techniques. Conducts assessments of participating organizations during the life of the project as noted in Section C1. Implements or ensures implementation of corrective actions needed to resolve nonconformances noted during assessments.

 (
Name
USEPA Region 6
Project Officer
Monica Harris
TCEQ
P&I Section Manager
Name
TCEQ TMDL
Project Manager
Kyle 
Girten
TCEQ 
TMDL 
QAS
Name
Lead Organization
Project Manager
Name
Lead Organization
Data Manager
Name
Lead Organization
QAO
Ron Stein
TCEQ TMDL
Team Leader
)
Figure A4.1 Organization Chart 


Note: All project participants should be represented in the organization chart (Fig. A4.1). Replace “Name” and “Lead Organization” text with the name of the actual person and entity performing the work. 

Name
Lead Organization Data Manager
Responsible for the monitoring the acquisition, processing, transfer, and archiving of applicable data and/or model outputs (finished data). Oversees data management for the project. Responsible for ensuring that all model input and output data are properly reviewed and submitted in the format specified in the contract or by the TMDL Project Manager. Performs data quality reviews (data is of right type and quality, and format) prior to transfer of applicable data to TCEQ. Provides the point of contact for the TCEQ TMDL Project Manager to resolve issues related to the data and assumes responsibility for the correction of any data errors.

A5 Problem Definition/Background

This section should state the specific problem to be addressed, decision to be made, or outcome to be achieved. It should include sufficient background information to provide a historical, scientific and regulatory perspective for this particular project. The information provided here should reflect the objectives stated in the project scope of work, work order and/or project workplan. Describe what this project will produce to address the problem. Also discuss why a modeling approach is used, and the types of decisions that may be made as a result of this project. If several modeling approaches exist, how was one modeling approach determined to be better than the rest? Primary and secondary references detailing modeling approaches used should be provided in this section.

The purpose of the QAPP is to clearly delineate the Lead Organization’s QA policy, management structure and procedures to implement the QA requirements necessary to verify, calibrate, and validate the output of the modeling process associated with this project. This QAPP is reviewed by the TCEQ to help ensure that the outputs and data generated for the purposes described within are scientifically valid and legally defensible. This process will facilitate the use of project outputs and data by the TMDL program and other program deemed appropriate by the TCEQ.

A6 Project/Task Description AND schedule

Provide a summary of all work to be performed and products to be produced under this project. Describe the model(s) to be used, the project timeline and schedule of deliverables, and maps/tables. Include a brief description of data sources to be used (more detailed information will be given in Section B9), and describe the key outputs of the model. This section should also contain a clear explanation of the modeling strategy and if possible, include a schematic. Provide information detailing how the project will resolve the problem and/or meet the needs outlined in Section A5. In addition, information must be provided concerning revisions and changes to the QAPP, as indicated below. 

QAPP Revision
Until the work described is completed, this QAPP shall be revised as necessary and reissued annually on the anniversary date, or revised and reissued within 120 days of significant changes, whichever is sooner. The last approved versions of QAPPs shall remain in effect until revised versions have been fully approved; the revision must be submitted to the TCEQ for approval before the last approved version has expired. If the entire QAPP is current, valid, and accurately reflects the project goals and the organization’s policy, the annual re-issuance may be done by a certification that the plan is current. This can be accomplished by submitting a cover letter stating the status of the QAPP and a copy of new, signed approval pages for the QAPP.

QAPP Amendments
Amendments to the QAPP may be necessary to reflect changes in project organization, tasks, schedules, objectives and methods; address deficiencies and nonconformances; improve operational efficiency; and/or accommodate unique or unanticipated circumstances. Requests for amendments are directed from the Lead Organization Project Manager to the TCEQ TMDL Project Manager in writing using the TMDL QAPP Amendment form (Lead Organizations should request the amendment form from TMDL Project Managers). The TCEQ PM will consult with the TCEQ QAS to determine if the changes are substantive. The changes are effective immediately upon approval by the TCEQ TMDL Project Manager and TCEQ Quality Assurance Specialist, or their designees, and the EPA Project Officer (if applicable). Amendments to the QAPP and the reasons for the changes will be documented, and copies of the approved QAPP Amendment form will be distributed to all individuals on the QAPP distribution list by the Lead Organization QAO. 

Amendments shall be reviewed, approved, and incorporated into a revised QAPP during the annual revision process or within 120 days of the initial approval in cases of significant changes.


A7 Quality Objectives and Criteria for model inputs/outputs

Describe the quality objectives for the project, the performance criteria to be achieved (with justification), and the qualitative and quantitative acceptance criteria for the model results. Describe the intended uses of the output of the modeling project and how this will achieve the task to be addressed. List the requirements associated with the hardware/software and system configuration for those studies involving software use and evaluation. Describe the criteria for data completeness and data representativeness. Discuss any expected bias and level of uncertainty.

Acceptance Criteria for Existing Data
A) Identify the type and quality of data that will be used in the model (also refer toB9)
B) Describe the spatial and temporal data coverage requirements
C) Describe data quality 


A8 Special Training requirements/Certification

Contractors and subcontractors should have qualified personnel to perform the modeling work required. In this section, describe the modelers’ qualifications and identify the experience and specialized training needed to successfully complete the modeling. 


A9 Documentation and Records

Describe the process and responsibilities for ensuring that appropriate project documentation is compiled, prepared, and archived. Project personnel must obtain the most current approved version of the QA Project Plan, including version control, updates, distribution, and disposition. The Lead Organization must itemize the information and records that will be included in the archive in the specified (as in work order, contract, or as required by the TCEQ TMDL Project Manager) data reporting format and specify the reporting format for hard copy and any electronic forms. Records can include data from other sources, model input and output files, and results of model calibration and testing. Identify any other records and documents applicable to the project that will be produced, such as test or data assessment reports, interim progress reports, and final reports. Specify or reference all applicable requirements for the final disposition of records and documents, including location and length of retention period. 

Modeling Log
Modeling items like logs, journals or internal notes in the code (if applicable) should be described. Information on how a model was selected, documenting calibration iterations, along with the justification and professional reasoning behind the changes must be documented so that sufficient information is available for model testing and assessment, peer review, and future model application. The level of detail should be sufficient to allow another modeler to duplicate the calibration method given the same data and model.

The documents and records that describe, specify, report, or certify activities, requirements, procedures, or results for this project and the items and materials that furnish objective evidence of the quality of items or activities are listed in Table A9.1. 

The list below is limited to documents and records that may not be listed in the workplan but may be requested for review during a program QA audit. The QAPP is listed in that it is considered to be a working document and should be available for use by the technical staff. Some of the records can be saved in electronic form to minimize space. If records are saved in electronic form, be sure to save a copy of the software program to allow the reading of the data. 








Table A9.1 Project Documents and Records 
	Document/Record
	Location
	Retention*a
	Form*b

	QAPPs, amendments, and appendices
	Lead Org.
	5 years
	Paper

	QAPP distribution documentation
	Lead Org.
	5 years
	Paper

	SOPs
	Lead Org.
	5 years
	Paper

	Model User’s Manual or Guide (including application-specific versions)
	Lead Org.
	5 years
	Paper

	Assessment reports for acquired data
	Lead Org.
	5 years
	Paper/Electronic

	Raw data files
	Lead Org
	5 years
	Paper/Electronic

	Model input files
	Lead Org
	5 years
	Electronic

	Model output files
	Lead Org
	5 years
	Electronic

	Code Verification Reports
	Lead Org.
	5 years
	Paper

	Interim results from iterative calibration runs
	Lead Org.
	5 years
	Electronic

	Calibration Report
	Lead Org.
	5 years
	Paper

	Model Assessment Reports
	Lead Org.
	5 years
	Paper

	Progress report/CAR/final report/data
	Lead Org./TCEQ
	3 years
	Paper/Electronic



*a – After the close of the project
*b – Electronic files should be ASCII (DOS) pipe delimited text files or MS Word/Excel; model input and output files can be archived in the format used by the modeling software, provided the capability of conversion to ASCII (DOS) pipe delimited text files or MS Word/Excel (TCEQ compatible version) is maintained over the time of retention.

The TCEQ may request records at any time and/or elect to take possession of records at the conclusion of the specified retention period.

This may be very complicated if addressing multiple participants under this QAPP. Please be specific in documenting where records and documentation are located and for how long. If records are to be transferred from the place of generation to off-site storage or to the Lead Organization or TCEQ, specify the lag time and frequency that this will happen (e.g., annually, quarterly).  

References
Warning: When references are made to documents that are not attached to the QAPP, the Project Manager/QAO of the Lead Organization should assume responsibility for compliance of the documentation with the procedures and requirements set forth in the QAPP.
Section A 
Revision No.x
Date
Page 

TMDL Rev 3/10

SECTION B: MEASUREMENT AND DATA ACQUISITION

Modeling projects often require the collection of samples to calibrate the selected model. If this project does NOT include any sampling; rather, non-direct measurements WILL be used to predict loadings, then elements B1-B6, and B8 may be labeled as “Not Relevant - No new sampling data will be collected under this QAPP during this project”. If the project does require new data collection, a separate QAPP should be developed for the data collection effort using the TCEQ TMDL Program QAPP shell, located on the TMDL web page, or may be obtained from your TCEQ TMDL Project Manager.

B1 Sampling Process Design
Not Relevant – This QAPP does not cover any sample collection activities.

B2 Sampling Methods
Not Relevant - No new sampling data will be collected under this QAPP during this project.

B3 SAMPLE HANDLING AND CUSTODY
Not Relevant - No new sampling data will be collected under this QAPP during this project.

B4 Analytical Methods
Not Relevant - No new sampling data will be collected under this QAPP during this project.

B5 Quality Control
Not Relevant - No new sampling data will be collected under this QAPP during this project.

B6 Instrument/Equipment Testing, Inspection and Maintenance
Not Relevant - No new sampling data will be collected under this QAPP during this project.

B7 model Calibration 

Identify items affecting quality that must be controlled. Describe or reference how model calibration will be conducted. Document the basis for the calibration. Identify the approved calibrated model. Indicate how records of calibration shall be maintained and be traceable to the model. The level of detail on model calibration in the QA Project Plan should be sufficient to allow another modeler to duplicate the calibration method. A table such as the one below should be provided to describe model calibration inputs.

	Inputs
	Units
	Source
	Calibration Criteria1

	
	
	F(collected data) or 
L (literature)
	


1 Calibration criteria are specified for all calibration parameters


Acceptance Criteria for Model Calibration 
Define the procedures whereby the difference between the predicted and observed values of the model are within acceptable range. If a sequential or iterative calibration process is used, the details of this process should be described. 

List % criteria and methods used to determine acceptance (In general, model results will be considered acceptable by the TCEQ if the Relative Error (RE) is ≤ 50%, but there are exceptions. Please provide detailed information if the RE is > 50% - bias can also be specified on a parameter-basis depending on whether overprediction or underprediction is preferred). 

The statements regarding the project objective and uses of the data should be very specific to the project. There are many ways to specify model performance. Contact your TMDL Project Manager to negotiate on a case-by-case-basis.

Model Sensitivity
Sensitivity analysis determines the effect of a change in a model input parameter or variable on the model outcome. Describe the method that will be used to assess the sensitivity of model parameters modified. Also discuss the following topics (when applicable):

-Objectives of model calibration, validation and/or source/input data verification.
-Calibration parameters and order of calibration (i.e., Flow, Temperature, Sediment, Salinity, NH3-N, NO2+NO3, OP, DO, etc.)
-Model calibration period.
-Justification of calibration approach and acceptance criteria.
-Method of acquiring the input data.
-Types of output generated by the model calibration.
-Method of assessing the fit of the calibration.
-Comparing the model predictions (output) for a given set of assumed conditions to observe data for the same conditions – discuss how the model reasonably represents the	 objectives in A7.
-Corrective action to be taken if acceptance criteria are not met.


B8 Inspection/Acceptance of Supplies and Consumables
Not Relevant - No new sampling data will be collected under this QAPP during this project


B9 Non-Direct Measurements (datA acquisition requirements)

Using the table below, identify any types 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 databases. Describe the intended use of the data. Define the acceptance criteria for the use of such data in the project and specify any limitations on the use of the data. Describe the procedures for qualifying or validating the data (QA process).

Discuss how missing raw data or limited data is handled. 

“Non-direct” measurements refer to data and other information that have been previously collected or generated under some effort outside the specific project being addressed by the QA Project Plan. Frequently, using existing data rather than generating new data is sufficient to meet the needs of a modeling project. Because the data have already been collected and therefore, the needs of the project cannot influence how the measurements were generated, these data need special consideration. 

	Type of Measurement or Analysis
	Type of Data (time series, rate, constant, statistic, taxa, etc.)
	Units
	Source
(weblink when available)
	Quality Assurance Documentation
	Use       
	

Date Range

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	




B10 Data Management and hardware/software configuration

If TCEQ TMDL Program data management requirements are applicable, discuss how these requirements are addressed. These requirements, if any, may be project specific – contact the TCEQ TMDL Project Manager for applicable requirements.

This section focuses on the procedures in place to manage (i.e., compile, handle) the data that are expected to be either acquired or generated by the modeling project. Different phases of the project may consider different types and sources of data, and the use of certain data may span across multiple project phases. 

B10 (A) Data Management

Provide enough documentation on the project’s data management procedures (e.g., data entry, data tracking, data manipulation) to permit the data to be traced from their source and acquisition through their transmission and processing, to their final use on the project. Data management procedures are addressed for all types and sources of data, from the non-direct measurements [introduced in Element B9 (Non-direct Measurements)] used as input to the model to the model outputs (raw data files, input data files and output data files for calibration, validation, verification of data used for model inputs, and scenarios). All data will be submitted in the format approved by the TCEQ Project Manager.

Data Dictionary 
Terminology and descriptions (if applicable) 

Migration/Transfer/Conversion 
Provide detailed procedures explaining file transfer protocols used for ensuring proper importation and exportation of data from the local information system relative to the specific project. All migration, transfer, and conversion of data, as well as data history and model outputs, should be described, including an explanation of responsible personnel. 
	
Information Dissemination 
Project updates will be provided to the TMDL Project Manager in progress reports and the information will be made available at stakeholder meetings. Input data and model outputs resulting from the project described in this QAPP will be accessible to the general public the TCEQ. Include other procedures that allow for public access to data as appropriate.

B10 (b) Hardware/Software configuration

Provide information on the types of computer equipment, hardware, and software to be used on the project, including information on how they will be used (e.g., for conducting the data management procedures specified earlier in this section. Reasons should also be given if a certain type of equipment, hardware, or software is required to be used on the project. During the selection, consider that the model runs may need to be verified by TCEQ. This type of information may be best presented in table format. 

If modeling software is being developed, this element may also address performance requirements (e.g., run times) and other features that characterize and assess the hardware/software configuration. This discussion should be incorporated within a general overview of the quality of the configuration. (Assessments that target the model itself and its ability to make predictions are addressed by the Group C elements within this QA Project Plan.) 

Warning: When references are made to documents that are not attached to the QAPP, the Project Manager/QAO of the Lead Organization should assume responsibility for compliance of the documentation with the procedures and requirements set forth in the QAPP.

Archives/Data Retention
Complete original data sets are archived on permanent media (specify media type) and retained on-site by the Lead Organization for a retention period specified in Table A9.1 Project Documents and Records. 
 
Include a list of procedures for archiving and explanations of where archived files are stored (on-site or off-site). 

Backup/Disaster Recovery 
Provide details on who specifically will back up the data and how data will be backed up routinely. This should include how often data are backed up, the type of media used for backup, the type of backup (data or system) and where backup data are stored. This information should include procedures to be followed to accomplish full data recovery in the event of a catastrophic systems failure that renders the electronic database unusable and an estimated time line for total systems recovery. 
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SECTION C: ASSESSMENT AND OVERSIGHT

C1 Assessments and Response Actions

Describe each assessment to be used in the project, including the frequency and type. Discuss the information expected and the success criteria (e.g., goals, performance objectives, acceptance criteria and specifications, etc.) for each assessment proposed. List the approximate schedule of assessment activities. 

For any planned self-assessments (utilizing personnel from within the project groups), identify potential participants and their exact relationship within the project organization. For independent assessments, identify the organization and person(s) that shall perform the assessments, if this information is available. Describe how and to whom the results of each assessment shall be reported. Define the scope of authority of the assessors, including a description of when assessors are authorized to act. 

Discuss how response actions to assessment findings, including corrective actions for deficiencies and other non-conforming conditions, are to be addressed and by whom. Include details on how the corrective actions will be verified and documented.

The following table presents types of assessments and response action for activities applicable to this QAPP. This table may not be all-inclusive of assessment activities being conducted. The types of assessments detailed in this section are generally not considered to be internal QA functions, such as data validation. Please complete the table as applicable to the project.

Table C1.1 Assessments and Response Actions
	Assessment Activity
	Approximate
Schedule
	Responsible Party
	Scope
	Response
Requirements

	Status Monitoring
Oversight, etc.
	Continuous
	Lead Organization Project Manager
	Monitoring of the project status and records to ensure requirements are being fulfilled. Monitoring and review of subcontractors performance and data quality

	Report to TCEQ in Quarterly/Monthly Report.
Ensure project requirements are being fulfilled. 

	Technical 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
	30 days to respond in writing to the TCEQ to address corrective actions







Internal Assessment 

Since this project is primarily a modeling endeavor, traditional performance and system audits are not appropriate. Instead, the data generated as part of the modeling results will be evaluated during the validation and model output interpretation processes. Modeling performance assessments will be made continually by the contractor and the TCEQ TMDL Program as described in the validation and calibration processes, and by evaluation of tasks listed in Table D2.1.

Modeling data and project deliverables will be internally quality controlled by the TMDL Project Manager’s in-house review. The Project Manager will maintain overall responsibility for examining the contracted work to ensure methodologies and processes are consistent with the procedures outlined in this QAPP. 

Corrective Action

The Lead Organization Project Manager is responsible for implementing and tracking corrective action procedures as a result of audit findings. Records of audit findings and corrective actions are maintained by the TCEQ Project Manager and Lead Organization Quality Assurance Officer. Corrective action documentation will be submitted to the TCEQ TMDL Project Manager with the progress report.

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

The Lead Organization Project Manager and/or the Lead Organization Quality Assurance Officer is responsible for documenting deficiencies and nonconformances and reporting these to their management. A Corrective Action Report (CAR) must be completed and submitted to the TCEQ with the next progress report due after the deficiency and/or nonconformance occurred.


C2 Reports to Management

Identify the frequency and distribution of reports issued to inform management of the project status; results of software tests, model performance evaluations, and other assessments such as model calibration, model output interpretation and validation reports, data verification, and significant quality assurance problems and recommended solutions. Identify the preparer and the recipients of the reports, and any specific action recipients are expected to take as a result of the reports.

Reports to Lead Organization Project Management

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 to TCEQ Project Management 

Progress Report –Submittal of progress reports will be at (specify the frequency identified in the contract or work order). Format of the submitted progress report will be as specified in the contract or work orders. Reports should provide enough information so the TCEQ Project Manager can evaluate the modeling effort. 

Final Report – Identify the contents and deliverable date of the final report, if any. Refer to the work plan or contract for details.

Corrective Action Report (CAR) – Identifies any deficiencies and nonconformances. The cause(s) and program impacts are discussed. The completed corrective actions are documented, and the report is submitted to the TCEQ TMDL Project Manager with the first progress report occurring after the deficiencies and/or nonconformance was identified.

Audit Report and Response - Following any audit performed by the Lead Organization, a report of findings, recommendations and responses are sent to the TCEQ project manager in the quarterly/monthly progress report. Such reports will include model performance assessments, calibration, and validation performance determination. 

Reports by TCEQ Project Management

Contractor Evaluation - The Lead Organization is evaluated 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, Procurements and Contracts Section.
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SECTION D: DATA VALIDATION AND USABILITY

Validation - Validation is an extension of the calibration process that reduces uncertainty. The rates and settings developed during calibration are checked for adequacy using data set(s) that represent the modeled waterbody under different conditions than were observed during the calibration data set. The rates then, if necessary, are adjusted further so that they work adequately well for all data sets. Validation is the comparison of the modeled results with independently derived numerical observations from the simulated environment. Model validation is, in reality, an extension of the calibration process. Its purpose is to assure that the calibrated model properly assesses the range of variables and conditions that are expected within the simulation. 


D1 Departures from validation criteria 

State the criteria used to review, accept, reject, or qualify the model results, in an objective and consistent manner. Discuss the criteria used for model validation (the degree of calibration of the model), how close model results compare between the simulated and observed data. Describe the acceptance criteria associated with the degree to which each model input and output item has met its quality specifications. Explain the criteria used to evaluate how deviating from the specifications given in this QAPP may impact the quality and usability of final results and decisions that are made based on these results. Discuss the possible types of discrepancies that may arise when the acceptance criteria and other QA Project Plan specifications are not met, along with the effects that such discrepancies are likely to have on the outcome of the model development and performance, and application processes.


D2 Validation Methods

Model Validation

Describe validation techniques that will be used to determine the model’s ability to predict conditions over the entire range of the observed data.

Describe the process and methods for determining whether deviations have occurred within the model components. Describe how the results will be conveyed to users. Provide examples of any forms or checklists to be used. Identify any project-specific calculations required.  Some of the questions to be answered:

-How will the Lead Organization demonstrate the model's ability to produce the required information accurately (i.e., flows, concentrations, loads, etc.)?
-How will the Lead Organization measure the model's ability to simulate observed conditions (i.e., %error, bias, etc.)?
-How will the Lead Organization demonstrate the model's ability to accurately predict conditions under specific scenarios?


D3 Reconciliation with User Requirements

Make a final assessment of the usability of the model results. Describe how the results obtained from the project or task will be reconciled with the requirements. Outline the proposed methods to analyze the output data and determine possible anomalies or departures from assumptions established in the planning phase of the modeling process. Determine if the model predictions are the right type, quantity, and quality to support the intended use. Describe how issues will be resolved, limitations on the use of the output data, and how these limitations will be reported to the TCEQ.

This element discusses the procedures in place to determine whether the final set of model results meets the requirements for data quality review (right type and quality to support the intended use). This element should also discuss how departures from the underlying assumptions or output criteria associated with statistical procedures applied in the data quality assessment will be addressed, the possible effects of departures from assumptions or specified output criteria on the model results, and what potential modifications will need to be made to adjust for these departures. Finally, the discussion should specify model limitations that may impact the usability of the results.

Model results may be subsequently analyzed and used by the TCEQ for TMDL development, stream standards modifications, permit decisions, and water quality assessments.   
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Appendix A. 
ADHERENCE Letter




Appendix A. Example Letter to Document Adherence to the QAPP


TO:		(name)
		(organization)


FROM:	(name)
		(organization)


RE:		TMDL Project Title

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

(Address)


I acknowledge receipt of the “QAPP Title, Revision Date”.  I understand 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 pertaining to my program.  Furthermore, I will ensure that all staff members participating in TMDL modeling activities will be required to familiarize themselves with the document contents and adhere to them as well.



							
Signature					Date



Note: Copies of the signed letter should be sent by the Lead Organization to the TCEQ TMDL 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).







