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Preface

The Government of British Columbia provides funding for the work of the Resources Information Standards Committee (RISC), including the preparation of this document.  RISC supports the effective, timely and integrated use of land and resource information for planning and decision-making, by developing and delivering common provincial standards and procedures for information collection, management and analysis.  Representatives on the RISC and its task forces are drawn from the ministries and agencies of the Canadian and British Columbia governments, as well as academic, industry and First Nations stakeholders.

RISC evolved from the Resources Inventory Committee (RIC), which received funding from the Canada-British Columbia Partnership Agreement on Forest Resource Development (FRDA II), the Corporate Resource Inventory Initiative (CRII), and Forest Renewal BC (FRBC). RIC addressed concerns of the 1991 Forest Resources Commission.

For further information about RISC, please access the RISC website at: http://srmwww.gov.bc.ca/risc/.
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 AUTONUMLGL  Introduction 

 AUTONUMLGL  Purpose 

The Resources Information Standards Committee (RISC), formerly the Resources Inventory Committee (RIC), is responsible for establishing standards for the collection, storage, analysis, interpretation and reporting of inventory, mapping, and habitat-ratings data. These data-collection projects are typically undertaken on behalf of clients outside the Ministry of Sustainable Resource Management (MSRM), such as forestry and mining companies, other BC ministries, and other levels of government.

A number of government initiatives, including the Forest Investment Account and Forest Practices Code, require participants in those initiatives to adhere to RISC standards. To ensure this compliance, the government requires all government-funded data-collection projects and data deliverables to undergo quality assurance (QA).

The goal of QA for RISC-compliant data collection is to ensure that projects are conducted in a consistent manner province-wide. Provincial consistency allows users to compare ecological data and associated interpretative products from different areas of the province. Adherence to the inventory and mapping standards allows these data to be housed in a centralized data system that is available to the public. The QA guidelines outline the QA procedures for ensuring a minimum level of quality for all data housed in the provincial warehouse. Following these QA guidelines will expedite the review process and potentially improve overall data collection consistency, accuracy and reliability.
 AUTONUMLGL  Scope

This document is an introduction to QA procedures for RISC-compliant wildlife inventory, ecosystem mapping, and habitat-rating projects. The principal users of these QA procedures will be the specialists who have been contracted to provide QA. However, this documentation should be used by the data-collection contractors as a framework for performing internal quality control reviews prior to submission of project materials. Note the QA procedures must be used  by the data-collection contractors as a method of signing off on all final deliverables, if QA of the given deliverables will not be undertaken. 

Detailed procedures (checklists, sign-off forms, and associated instructions) for each type of QA are contained in the following QA manuals:

	· Quality Assurance Guidelines: Wildlife Inventory 
	(WI QA)

	· Quality Assurance Guidelines: Terrestrial Ecosystem Mapping 
	(TEM QA)

	· Quality Assurance Guidelines: Describing Terrestrial Ecosystems in the Field 
	(DTEIF QA)

	· Quality Assurance Guidelines: Predictive Ecosystem Mapping, Digital Data Capture 
	(PEM-DDC QA)

	· Quality Assurance Guidelines: Terrestrial Ecosystem Mapping, Digital Data Capture 
	(TEM-DDC QA)

	· Quality Assurance Guidelines: Predictive Ecosystem Mapping 
	(PEM QA)

	· Quality Assurance Guidelines: Wildlife Habitat Rating 
	(WHR QA)


These documents do not contain all of the necessary information for performing the QA procedures that they describe. They must be used in conjunction with the following RISC standards and other resources listed within them:

· Standard for Terrestrial Ecosystem Mapping in BC (1998)

· Standard for TEM Digital Data Capture in BC, Version 3.0 (2000)

· Terrain Classification System for BC, Version 2.0 (1997) 

· Standards for Digital Terrain Data Capture in British Columbia, Version 1.0 (1998)

· Standards and Guidelines to Terrain Mapping in BC (1996)

· Provincial Site Series and Map Codes 

· Field Manual for Describing Terrestrial Ecosystems in the Field (1998). 

· British Columbia Wildlife Habitat Ratings Standards (1999)

· Standard for Wildlife Habitat Rating (WHR) - Digital Data Capture in B.C. (2000)

· Standards for Predictive Ecosystem Mapping (1999)

· Standards for Predictive Ecosystem Mapping (PEM) - Digital Data Capture Predictive Ecosystem Technical Standards and Database Manual (2000)

· Species Inventory Fundamentals (1998)

1.2.1 QA as a Best Management Practice

The Quality Assurance procedures outlined in this document, and all related QA documentation, are to be considered guidelines to a best management practice for QA. It is the responsibility of the client to determine whether there is a need for all stages of a project to undergo QA. The client assumes the risks associated with waving third party QA (for the entire project or for particular stages of the project) and will be held responsible for the requirement that the final project deliverables meet RISC standards. 

1.2.2  Accuracy Assessments (TEM and PEM) 

Besides the procedures described in the TEM-QA and PEM-QA documents, it is recommended that TEM and PEM projects also undergo a quantitative assessment of thematic map accuracy or map reliability. The procedures for TEM and PEM accuracy assessment are outlined in the Protocol for Quality Assurance and Accuracy Assessment of Ecosystem Maps (Meidinger 2000). This document is available at: http://www.for.gov.bc.ca/research/temalt/public.htm 

It is the responsibility of the client to determine whether an accuracy assessment is required. Accuracy assessments are performed after a mapping project is completed. This assessment does not replace the TEM and PEM QA procedures.

Note: any TEM project intended to form part of an ecology-based yield analysis for a base case timber supply review must meet a minimum map accuracy standard. The Ecosystem Mapping Accuracy and Timber Supply Applications document is available at: http://www.for.gov.bc.ca/research/becweb/standards.htm 
 AUTONUMLGL  How to Use These Guidelines

 AUTONUMLGL  QA forms

The QA procedure documents include checklists and sign-off forms for each project stage, along with a summary sign-off form for the entire project. The forms for each review stage include a list of all materials to be submitted, a list of review questions, and a sign-off section indicating whether a given stage has been accepted. The forms provide space for additional general comments and/or recommendations. 

All comments relating to the QA of a project must be documented within these forms (i.e. comments should not be contained within e-mails or other correspondence).  QA specialists should retain e-mails and correspondence that are not direct QA recommendations (e.g. communications regarding clarification of standards, timelines and submissions, requests for more information, etc.) on file to be made available in the event that discrepancies with the QA procedures arise.

 AUTONUMLGL  Submission of the QA Report

Upon the conclusion of the QA review, the QA team leader must submit the QA Report to the client, who in turn will deliver the material to the province. Final QA data must be submitted to the following location: ftp://env.gov.bc.ca/pub/incoming/TEM 

The final QA Report must include:

· All completed checklists;
· All completed sign-off forms, including those stages (if any) not QA’d and signed off by the data collection contractor; 

· (if applicable) All e-mail messages from the QA specialists’ to the client or from the data collection contractor to the client, in place of hardcopy signatures; and
· Any additional review documentation, comments and/or concerns 

All individual files must be provided in a .pdf or word format and be submitted in one data transfer, within a single zip file, not as individual sections. The zip file must be named as follows: 

< business area_project name_qa>.zip 
for example: <TEM_name_qa>.zip
Once the final project deliverables have been posted to the ftp site, the provincial data custodian must be notified via email at:

wwhimail@Victoria1.gov.bc.ca
Partial QA forms should only be submitted to the province where substantial disagreements occur between the QA specialists and the inventory contractor regarding recommendations made by the QA specialists. In such cases, the project contract monitor and the provincial government should be contacted to assist in resolution of the conflict through clarification of the standards.

 AUTONUMLGL  Determination of Materials to be Reviewed

Determination of the sample size, or the amount of material to be reviewed should be the responsibility of the QA team. In making this decision, the following objectives should be met. The sample should:

· Reflect the variability in the study area (e.g., the variety of ecosystems units, sub-zones, surficial material types, landforms, bedrock types, etc.)

· Represent all members of the data-collection team to demonstrate consistency between team members

· Be large enough to identify common errors.

The following factors affecting reliability should also be considered when determining sample size:

· The extent of errors in previous review stages;

· The experience of the data-collection contractors (including their experience in similar study areas);

· The character of the final deliverables (e.g. for TEM and PEM, the scale of the air photos and of the final map products)

· The survey intensity level.

Note: samples may be selected and submitted by the data-collectors. However, it is preferred that samples are selected by the QA contractor from a larger sample subset or from the entire study area. Also, when reviewing the final digital database(s), the entire data set must be reviewed, as opposed to a smaller portion of the data.  
 AUTONUMLGL  Qualitative versus Quantitative Comments

Because of the qualitative nature of much of the QA work, an important aspect of the QA will be in the form of comments. Where a question asks whether a task was done acceptably, adequately, properly, or by some other subjective level, the answer, yes or no, should be supplemented with an explanation if appropriate. Wherever possible qualitative comments should be supported by a quantitative statement indicating the extent of the error. A recommendation should be made based on these types of qualitative comments. The final decision to accept the work should be left with the contract monitor.
 AUTONUMLGL  Quality Control by Data-collection Contractors

It is also recommended that the data-collection contractor use these QA forms for internal Quality Control reviews prior to any submission of materials. In situations where a particular stage of a project is not reviewed by a third party QA team, the data-collection contractor(s) should provide the client with a signed copy of the applicable QA form. Sign-off by the data-collection contractor equates to their assurance that the given deliverable meets the applicable standard(s). QA forms signed off by the data collection contractor must be submitted as part of the final QA report. In place of these siqned forms (i.e. hardcopies) a copy an e-mail message from the data collection contractor to the client, indicating the completion of a particular deliverable, will suffice.
 AUTONUMLGL  Roles and Responsibilities

Participants in the QA process include the data-collection contractors, the QA contractors, the contract monitor, and the Government of BC. See Table 1 for the roles and responsibilities specific to each of these participants.

Table 1. Roles and responsibilities in the QA process.

	Participant
	Roles
	Responsibilities

	Data-collection contractors


	Project planning

Data collection, entry and validation

Provision of deliverables as specified in the project contract
	Follow the appropriate RISC standard for the type of inventory specified in the project contract

Co-ordinate with the contract monitor on project objectives and working plan 

Provide QA team with all materials required to complete QA for each stage of the project

Document all changes and corrections, including those that differ from the QA contractors recommendations

Correct project deliverables as required by the QA contractor, ensuring that corrections suggested for a sample of the project are applied to the whole project (i.e., not just for the plot that was assessed)

Upon completion of the inventory project, submit the final, signed off deliverables to the client. to the client

	QA contractors
	QA for data-collection projects


	Follow the provincial QA guidelines described in this document to ensure that all work undertaken by the data-collection contractors adheres to RISC standards

Document all relevant communications1 about project QA and submit this information to the client as part of the final project deliverables (i.e. the QA Report) 

Notify the contract monitor, and if needed, the appropriate Government specialist, if during any phase of the QA, there are outstanding issues or concerns regarding any aspect of the inventory work

Ensure that all QA specialists co-ordinate responses that require integration of information. For example, soil and ecology QA specialists should consult on SNR and SMR issues. 

Provide comments and recommendations to the data collection contractor for each of the applicable questions on the QA Checklists and,Sign off forms

Provide justification for the overall assessment of each stage, relative to any applicable review comments and/or recommendations  

	Contract monitor
	Oversee contracts for the project and the project QA
	Ensure the contracts and QA  for the project specify that all project work meets the appropriate RISC standards

Co-ordinate with inventory contractors on project objectives and working plan

Co-ordinate with QA contractors on concerns about quality of the work

Coordinate the scheduling and sequence of work between the data-collection contractors and QA team

Ensure client receives all final, signed-off deliverables. Ensure client delivers all final, deliverables to the MSRM

Approve final payment to data collection contractor after deliverables accepted and warehoused by provincial government

	Government of BC
	Provide standards for conducting projects

Provide standards for conducting QA on projects
	Perform spot audits to ensure final products meet the minimum requirements of provincial data warehouse

Approve any deviations from RISC standards or other applicable standards
Keep all project information on file (for the lifespan of the data) at the Terrestrial Information Branch (MSRM)

Provide public access to the data in the provincial data warehouse

Assist the contract monitor to mediate conflicts between data-collection contractors and the QA team

Provide technical expertise and access to all related RISC standards 


 AUTONUMLGL  Overview of the QA process

The QA process involves four major participants: the data collection team, the QA team, the client and the provincial government. Figure 1 provides a schematic overview of the QA process. 

Figure 1. Data responsibilities and information flow.
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 AUTONUMLGL  QA forms

The QA reporting process is driven by the QA forms provided in the detailed QA manuals listed in section 1.2. Scope.

Due to the subjective nature of some RISC standards, some of the QA forms require a qualitative, rather than quantitative, approach. Thus, much of the QA work will involve subjective comments and recommendations. If a QA question asks whether a task was done acceptably, adequately, properly, or by some other subjective evaluation, the answer (yes or no) should be supplemented with an explanation where appropriate. This explanation should include a description of the issue/error, an indication of its extent, and a recommended solution. For example, a comment on a TEM QA form might read “some distinct slope breaks are not precisely mapped; of the 40 polygons reviewed 2 line changes are recommended.” In order to determine acceptability of a review stage, the QA contractor should consider the impact of all issues identified.
 AUTONUMLGL  Stages in the QA Process

Review the project contract

All parties involved in QA should familiarize themselves with the project contract prior to the initiation of the QA process. This will ensure that the project proceeds in a timely and sequential manner, and that all project objectives are met. 

Evaluate the project plan

Before beginning fieldwork, the data-collection team should submit a Project Plan to the QA group. The Project Plan contains a summary of existing information, as well as the study design, data compilation and reporting aspects of the inventory project. It is important that QA personnel review the study design for the project prior to the start of field data collection, in order to provide technical support and identify potential errors. The intent of QA at this stage is to ensure the existing data review is complete and accurate, and to approve the project plan and study design. The QA team must sign off on this plan before fieldwork can begin.

Evaluate the fieldwork

The QA team must ensure that field data are collected and recorded according to RISC standards. Field visits to each field crew are essential. Field audits should be performed early in the field season, to ensure problems are detected and corrected before a significant amount of data are collected. Early detection of errors is a critical preventative step in obtaining quality data.
The intent of QA at this stage is to ensure that all products are prepared to acceptable standards, and that all data are provided in standard formats for loading into the provincial database. 

Iterative review

If the QA team decides that a given project stage is not acceptable, they may ask to review additional samples of the deliverables. Once the data-collection contractors have incorporated the QA team’s feedback and resubmitted the deliverables in question, the QA team will review the materials. A new QA checklist and sign-off form must be filled out each time a submission or resubmission is reviewed. The QA forms provided in the procedural documents, together with any additional QA review documentation, constitute the QA report. A project should not advance into the next review stage until the current stage has been signed off.

Review the final deliverables

Final QA is conducted on final deliverable products upon project completion. Deliverables typically include complete databases, original data, final reports and maps. The QA specialists must consult the original contract for the inventory to determine the complete description of deliverables. It is the responsibility of the data-collection contractors to submit all of the required materials to the QA contractors. Once materials have been submitted, the QA contractors are responsible for reviewing all of the project deliverables. Once they have completed the review of a given stage, all comments and recommendations are to be provided to the data-collection contractors. It is the responsibility of these contractors to make appropriate corrections, including those that apply to the entire study area (i.e. not just to the review area), and document any valid reasons for not making any of the recommended changes. The provincial specialists will provide expert opinion whenever disagreements of a technical nature arise between the data-collection contractors and the QA team. Any deviations from the RISC standards must be approved by the provincial specialists. There will be a zero tolerance for errors in data submitted to the province. 
Sign-off

Once the QA contractors are satisfied that all deliverables are acceptable and meet the RISC standard, they should then return all signed-off deliverables to the data-collection contractors and deliver all final QA documentation (i.e. the QA report) to the client. The data-collection contractors are then responsible for delivering the final quality-assured deliverables to the client. 

Final submission of deliverables

The client is responsible for the delivery of all final data-collection and QA deliverables to the province, unless otherwise specified under the contract. All project information will be kept on file and made available to the public through the provincial data warehouse.

 AUTONUMLGL  The QA team

Contractors who conduct QA on RISC-compliant data-collection projects must have no role in the project other than QA. The QA contractor should not be involved in either the collection and interpretation of data or in the procedural monitoring of the data collection contract.

It is critical that the QA team have clear communications with not only each other, but with the regional government contractors (e.g., MoF regional ecologists, regional geomorphologists),  provincial government specialists, and the data-collection contractors. 

QA for ecosystem data collection is a multidisciplinary activity that requires highly qualified and trained individuals. Depending on the type of QA to be conducted, the QA team may include the following roles:

· Team leader

· Ecologist

· Bioterrain/soils specialist

· GIS specialist.

· Wildlife Inventory specialist

· Technical specialist for DDC

· WHR specialist

Members of a QA team may each perform several roles. For example, on teams with a QA Ecologist, that person is generally also Team Leader. Team members must be fully qualified for each role that they perform. A single qualified individual may function as a one-person QA team. Table 2 shows the specialist roles required for each type of QA team.

Table 2. Specialist roles on QA teams.

	
	Type of quality assurance 

	QA team role
	WL Inv.
	TEM
	TEM-DDC
	PEM
	PEM-DDC
	DTEIF
	WHR

	Team leader
	+
	+
	+
	+
	+
	+
	+

	Ecologist
	
	+
	
	+
	
	+
	

	Bioterrain/soils specialist
	
	+
	
	+
	
	+
	

	GIS specialist.
	
	+
	+
	+
	+
	
	

	Wildlife Inventory specialist
	+
	
	
	
	
	
	+

	Non-spatial specialist for DDC
	
	
	+
	
	+
	
	

	WHR specialist
	
	
	
	
	
	+
	+


 AUTONUMLGL  Training and Qualifications

Collectively, the QA team must be capable of reviewing all aspects of the project to the RISC standard. They must thoroughly understand of all aspects of the current RISC standards relevant to their QA review. Each individual QA contractor must have both direct experience in ecosystem data-collection projects and training in the required RISC training programs available through the BC Forestry Continuing Studies Network. The remainder of this section provides guidelines to the specific requirements for each QA role.

 AUTONUMLGL  Bioterrain specialist role

Minimum requirements for the QA bioterrain specialist are: 

· Certification in the RISC course Describing Terrestrial Ecosystems in the Field for site and soils

· Five years of bioterrain mapping experience, including mapping review

· Demonstrated knowledge and understanding of Howes and Kenk (1997), RIC (1996), Soil Classification Working Group (1998), and Green et al. (1991)

· Membership in a registered professional organization (i.e., PGeo, PEng, PAg, and/or RPF)

· The training, experience, and essential skills outlined in ABCPF/APEGBC Joint Practices Board (2002).

 AUTONUMLGL  Ecologist role

Minimum requirements for the QA ecologist are:

· Certification in the RISC course Standard for Terrestrial Ecosystem Mapping in BC
· Certification in the RISC course Describing Terrestrial Ecosystems in the Field for site and vegetation

· Five years as a project ecologist with direct project experience in all phases of RISC standard for terrestrial ecosystem mapping

· Demonstrated knowledge and understanding of the Biogeoclimatic Ecosystem Classification System for BC
· Membership in a registered professional organization (i.e., RPBio, PAg, and/or RPF).

· If applicable, demonstrated understanding of RISC data collection standard for tree mensuration (as outlined in the DTEIF standard) 

 AUTONUMLGL  GIS specialist role

Persons responsible for conducting the GIS or spatial QA must be trained and experienced in the RISC standard inventory procedures and be thoroughly familiar with the provincial standards for GIS applications. See http://srmwww.gov.bc.ca/risc/pubs/teecolo/index.htm.

Other minimum requirements are: 

· Two years experience with RISC Digital Data Capture Standards and 

· Five years of GIS programming

· Working knowledge of RISC standard inventory procedures

· Demonstrated experience and knowledge of provincial standards for GIS application

· Membership in a registered professional association, such as the ASTTBC (???)

 AUTONUMLGL  Technical QA specialist role for DDC

Persons responsible for conducting the non-spatial QA for digital data capture must be trained and experienced in the RISC standard inventory procedures (http://srmwww.gov.bc.ca/risc/pubs/teecolo/index.htm) and be familiar with the data capture and validation application tool (DCTool). The DCTool is an application for the capture and validation of TEM data and is available at: http://srmwww.gov.bc.ca/rib/wis/tem/f.htm
Other minimum requirements are: 

· One year experience in all phases of data validation for ecosystem mapping 

· Demonstrated knowledge and understanding of the DCTool 

· Demonstrated knowledge and understanding of RISC standard inventory procedures

· One year experience in database and file management and technical computer skills. 

· Membership in a registered professional association, such as the ASTTBC

 AUTONUMLGL  Wildlife Inventory specialist role

Minimum requirements for the inventory specialist are:

· Certification in the RISC course Introduction to Wildlife Species Inventory;

· Three years as a project biologist and direct project experience in all phases of RISC standard wildlife inventory; 

· Demonstrated knowledge and understanding of the species-specific RISC standards for the target taxa. Certification in species-specific courses is required for QA of marbled murrelet and bat inventory projects;
· Membership in a registered professional organization (i.e., RPBio , PGeo, PEng, PAg, and/or RPF) - RPBio preferred.

 AUTONUMLGL  Wildlife Habitat Ratings (WHR) specialist role

The qualifications for a contractor who will be doing quality assurance of WHR projects are similar to the qualifications for senior wildlife biologists who undertake the WHR projects as described in Table 9 of the British Columbia Wildlife Habitat Rating Standards (RIC, 1999).  In short these qualifications are (italics indicate requirements in addition to what is stated in the Standards):

· Successful completion of the RIC training course for the BC Wildlife Habitat Rating Standards (RIC, 1999);

· B.Sc and M.Sc. or a minimum of 5 years experience in wildlife habitat analysis, at least 3 years of which should include experience as a senior biologist on wildlife habitat capability and suitability ratings projects. 
· Registered professional (R.P.Bio.) in good standing with the Association of Professional Biologists of British Columbia (ABCPB).

· If applicable, demonstrated understanding of RISC data collection standard for coarse woody debris and tree attributes for wildlife  (as outlined in the DTEIF standard) 
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