
Upper Sacramento, McCloud, and Lower Pit

Integrated Regional
Water Management Plan

November 25, 2013 

Upper Sacramento, McCloud, and Lower Pit 
Regional Water Management Group



Chapter 13: 
Data Management

Upper Sacramento, McCloud, and Lower Pit

Integrated Regional Water Management Plan 



Upper Sacramento, McCloud and Lower Pit Watersheds 
Integrated Regional Water Management Plan  

 

13. Data Management 
Quality data and effective data management are critical to well informed decision-making, long-range 
planning, and cooperative efforts. An effective data management approach supports informed 
decision making by providing efficient access to critical information and, through cost-effective 
cooperative data collection, provides access to more and higher quality data than participants might 
obtain individually.  An effective approach also supports long-range planning and adaptive 
management by documenting results of watershed projects for effective adjustment of program 
objectives. It also fosters clearer understanding and agreements between cooperating entities and 
ensures integration of future data collected. 
 
Data management is included in the Integrated Regional Water Management Plan (IRWMP) 
Guidelines as one of the Plan Standards and requires that the IRWMP describe: 
  

“…the process of data collection, storage, and dissemination to IRWM participants, 
stakeholders, the public, and the State.” (Propositions 84 & 1E IRWM Guidelines page 22) 

 
This section describes how data are collected, validated, and shared in the region. It also includes 
recommendations that will result in effective sharing of existing data and protocols for collection of 
future data that will maintain/improve data integration. It is organized to discuss regional data needs, 
the proposed means and protocols for management of existing data, integration of future data, and 
plans for regional data sharing. 
 
It is important to clarify that for this section the term “data” will be used in a general sense to describe 
all information collected to support decisions, carry out plans, and document results. These data may 
describe such things as conditions of infrastructure or natural systems, operational issues, project or 
program effectiveness. The general term refers to three types of information; (1) field/lab data which 
represents quantitative, scientific observations and measurements; (2) reports which may include 
studies, references, and evaluations; and (3) plans which may include designs, drawings, maps, or 
other spatial information. 
 
13.1 Overview of Data Needs in the Region 
The proposed data management system will provide a means of managing available and future data. 
The recommended management system should consider the following data needs, as described 
below. 

 
13.1.1 Specific Data Needs Identified by the                                                    

Regional Water Management Group  
In development and review of issues and interests, the members of the regional water management 
group (RWMG) identified the following data needs for the region: 

• Description of the hydrologic cycle of the region. Specifically RWMG members noted 
limited information describing the hydrology and hydrogeology around and under Mt. 
Shasta and in the Medicine Lake Highlands area 

• Historical water resources and watershed conditions 
• Description of ground and surface water interactions 
• Climatologic field data and patterns 
• Description of potable water supply (spring and groundwater sources) timing, discharge, 

age  
• Documentation of water quality conditions throughout the region and specifically within 

the Upper Sacramento River 
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13.1.2 Other Potential Data Needs 
In addition to these specific needs, the following data may be needed to support project development 
and implementation: 

• Municipal water use, reuse, and discharge 
• Water rights information 
• Industrial water use, reuse, and discharge 
• Population information and trends 
• Regional economic information 
• Biological and physical habitat condition indicators 
• Watershed condition indicators 
• Information regarding available education and outreach programs and facilities 
• Existing infrastructure condition and future needs 
• Fuels management programs/protocols/studies 
• Fire protection requirements  
• Silvicultural practices 
• Project effectiveness relative to basin objectives (future projects for monitoring the 

IRWMP effectiveness) 
 
13.1.3 Data Management Needs 
A data management approach will be designed and implemented in order for the aforementioned data 
to be effectively used by the members of the RWMG. Some data listed above already exist, but need 
to be curated (reviewed and managed to ensure a certain level of data set quality and reliability) and 
made discoverable (be in a location and format that can be searched efficiently and used effectively). 
Some data have yet to be gathered. In general, information should be collected and stored to 
maximize discoverability. Field/lab data should be collected in a manner that is consistent with 
current collection standards so as to make it reliable and compatible with existing databases. 

 
13.2 Data Management Approach 
As efforts are made to find existing or collect new data, management of that data is imperative.  
Inaccessible data (dark data) are no better than data that don’t exist, and proper qualification of data is 
important to their proper use. This section describes some principles and elements to be incorporated 
into the overall data management approach to ensure the most reliable and accessible data. To clarify, 
the data management approach refers to a holistic method of planning for, collecting, and managing 
data. As a tool within the approach, the RWMG will utilize a Data Management System (DMS) that 
will include some combination of Internet links, web portal(s), data library, and/or GIS interface. The 
data management approach includes the following components: 

• Use of the Environmental Protection Agency (EPA) Data Quality Objectives (DQO) 
process for collecting new or assembling existing data and for evaluating the utility and 
reliability of that data 

• Standardized techniques for collecting new reports, plans, and field/lab data 
• Protocols for stakeholder data contribution 
• Selection and implementation of a DMS 
• Data validation and Quality Assurance/Quality Control (QA/QC) measures 
• Protocols for sharing data collected for project implementation, for data distribution and 

maintaining compatibility with state databases. 
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13.2.1 EPA Data Quality Objectives Process 
Data management is more than just a library list of documents or quality control of field samples.  For 
an overall data management approach this plan will follow the EPA DQO methodology (see 
Guidance on Systematic Planning Using the Data Quality Objectives Process, EPA/240/B-06/001, 
Feb 2006). It is a systematic means of collecting new data or assembling existing data to support a 
decision (e.g. project to fund) or a finding (e.g. quantity of water available). As participants plan for 
and implement data collection and management efforts, the principals of Performance Criteria and 
Ranking/Prioritizing Criteria will be utilized to enhance efficiency. 

 
Performance Criteria: Outlining performance criterion prior to data collection and management 
provides a framework to guide these efforts. For collection of new data, it provides the basis for 
setting protocol and limits on data collection. Even for existing information, it provides 
guidelines for deciding what to use and how to use it. Adherence to these principles provides 
defensible products and decisions utilizing available resources through: 

1. Logical project development: project needs and objectives are clearly defined and data 
management efforts are tailored to these objectives; 

2. Selection of compatible data collection protocol: review existing database(s) to which 
the data could be submitted and plan data collection/management accordingly; 

3. Target quality data: based on project needs and database protocol, appropriate data 
quality is targeted (to avoid over or under defining the item of interest) for the task and 
available resources (for existing data, an appropriate ranking of data quality, 
applicability, and compatibly is assigned); 

4. Maintain transparency of intent and direction: by providing clear and accessible records 
of this process, confidence in the integrity of data is maintained; 

5. Support sound conclusion: data are utilized to support sound conclusions, which may 
include peer or regulatory review of data use; and 

6. Maintain proper documentation: efforts to plan for data management, including 
decisions, assumptions, and recommendations will be appropriately documented to 
support confidence in the outcomes and information for future modification. 

 
Rating / Prioritizing Criteria: As noted under Item 3 of the Performance Criteria, there is a need 
for a system of ranking and/or prioritizing data collected for this process. Data will be collected 
from a variety of sources, will come in varying degrees of compatibility, and may have a wide 
range of data quality.  The Ranking/Prioritizing Criteria will be utilized to properly annotate the 
data so that users have a clear sense of their appropriate use. Existing and new data will be 
evaluated according to the following: 

1. Applicability and Utility for a proposed project. This criterion refers to means of 
categorizing data to identify to what extent they may be useful to support findings 
regarding a specific project or process. This applicability may be functional or 
geographical. 

2. Clarity and Completeness of data presentation. Ultimately, the objective of data 
collection and management is to provide a basis for decision making and planning.  
There needs to be some indication of the clarity and completeness of field/lab data, a 
report, or a plan set when it is being relied on to make decisions. The intent of this 
criterion is not to exclude data, but to provide an understanding of how representative 
the data set is and where there might be data gaps. 

3. Uncertainty and Variability of submitted data. An evaluation of the uncertainty and 
variability associated with submitted data, although similar in nature to clarity and 
completeness, provides another means of understanding how to use data. A data set may 
extensively and clearly characterize a particular condition, but due to the nature of the 
information desired, there may still be significant uncertainty. For example, a stream 
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gage field data set might be extensive (100 years of information) and clear (based on 
United States Geological Survey (USGS) protocol with clearly defined accuracy of 
individual measurements) but may still have a fairly high level of uncertainty regarding 
a specific field data need (e.g. What will be the instantaneous peak flow on March 2, 
2015?). Coupling these two criteria provides a more robust understanding of how the 
data should be used. 

 
13.2.2 Description of Typical Data Collection Techniques 
As noted in the description of process framework, part of the data management approach will include 
evaluating existing database protocols to assure compatibility. Stakeholders will evaluate state 
programs for applicability on specific items (e.g. Surface Water Ambient Monitoring Program 
(SWAMP) field data collection and submittal protocols for surface water field data). Specifics of data 
collection techniques will depend on the project and the type of data being collected but the 
techniques will follow those outlined in the data collection plan of each applicable state database. If a 
project seeks to accomplish objectives that do not include the collection of data that would fit into a 
particular state database, the best principles approach will be used, along with discussions with the 
project technical advisory committee, to ensure that effective, efficient, and defensive methods are 
identified and employed. 
 
A number of different databases are described below, categorized by data type. This list is not 
exhaustive, but includes all databases described in the Department of Water Resources’ (DWR) 
November 2012 IRWM Guidelines. The last category includes searchable databases that don’t accept 
direct data entry.  Data available through these sources must be entered through an alternate pathway. 
However, they represent significant data sources that can be useful when designing a project or 
assessment. 
 

General Databases: 
Sacramento River Watershed Information Module  
The Sacramento River Watershed Information Module (SWIM) is a data management tool 
managed by the Sacramento River Watershed Program (SRWP) as a network for coordinating 
and utilizing Sacramento River Watershed information. This site provides a clearinghouse and is 
not necessarily intended to set protocol for data collection. The RWMG may consider utilizing 
the SWIM as a data management system for the region or at least linking data managed through 
the IRWMP to the SWIM system. The Upper Pit IRWM Region utilizes the SWIM as its data 
management system and there is a baseline of data in this tool for the Upper Pit IRWM Region. 
Instructions on use of this website are available at: www.sacriver.org.  
 
California Environmental Data Exchange Network  
California Environmental Data Exchange Network (CEDEN) is a system designed to facilitate 
integration and sharing of data collected by many different participants. The system allows for 
both finding and submitting data. The CEDEN data templates are available on the CEDEN 
website: http://www.ceden.org. 
 
California Environmental Information Catalogue  
The California Environmental Information Catalogue (CEIC) is a statewide metadata 
clearinghouse for geospatial data. Entering field/lab data and information into SWIM (above) 
automatically enters it into the CEIC. This database can be accessed at 
http://ceic.resources.ca.gov/.  
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Water Quality Databases: 
Surface Water Ambient Monitoring Program  
The State Water Resources Control Board created the Surface Water Ambient Monitoring 
Program (SWAMP). This database offers protocols for quality assurance and offers guidelines for 
standard operating procedures. Any group receiving state funds for surface water quality work 
must ensure collection of their field data is done in coordination with SWAMP standards. The 
website for SWAMP is: www.swrcb.ca.gov/water_issues/programs/swamp/about.shtml.  
 
Groundwater Databases: 
Groundwater Ambient Monitoring and Assessment program  
Groundwater Ambient Monitoring and Assessment program (GAMA) provides a comprehensive 
assessment of water quality in water wells throughout the state. If you are going to complete a 
project that will have a groundwater quality component, it’s very important that you contact the 
GAMA program manager before you design the field/lab data output format to enable easier 
transfer of field/lab data and information into the GAMA database. The preferred format is 
GeoTracker ESI (www.waterboards.ca.gov/ust/electronic_submittal/); simple Excel files can be 
problematic.  Additional information on the GAMA program, as well as staff contact information, 
is available at www.swrcb.ca.gov/gama.  
 
California Statewide Groundwater Elevation Monitoring  
California Statewide Groundwater Elevation Monitoring (CASGEM) builds on many long-term 
monitoring programs and anticipates the entry of new data from recently initiated monitoring 
programs. Monitoring is done by local jurisdictions; there is an extensive user guide available, as 
well as program staff contact information. Data entry requires a monitoring entity to create a 
login for entering field/lab data and information into the database. CASGEM is available at 
www.water.ca.gov/groundwater/casgem/.  
 
Reference-only Databases and/or Data Management Systems: 
Water Data Library 
This Water Data Library (WDL) collects field/lab data and information from other sources to 
house it all in one place. It is a good place to go for information, but primary data must be added 
in another place (SWIM, GAMA, SWAMP, or CASGEM). The information can be accessed at 
www.water.ca.gov/waterdatalibrary/.  
 
Integrated Water Resources Information System (IWRIS) 
DWR maintains this data management tool for water resources data. It is a web-based application 
that allows access to data in GIS-thematic layers and includes entries from the WDL. Map data 
can be accessed by users at www.water.ca.gov/iwris.  
 
California Environmental Resources Evaluation System  
California Environmental Resources Evaluation System (CERES) was developed to facilitate 
access to a variety of electronic data describing California’s rich and diverse environments 
through a focus on three related components: technology, data, and community. It incorporates 
several other state databases and, as such, has found data standards to be an important 
consideration; it has several examples of data standards and data transfer/exchange formats. The 
database is available at http://ceres.ca.gov.  
 
California Data Exchange Center  
California Data Exchange Center (CDEC) installs, maintains, and operates an extensive 
hydrologic data collection network including automatic snow reporting gages for the Cooperative 
Snow Surveys Program and precipitation and river stage sensors for flood forecasting. The 
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database provides a centralized location to store and process real-time hydrologic field data and 
information gathered by various cooperators throughout the state. CDEC also operates a data 
exchange program with various federal, state, and other public agencies. Information on the tool 
is available at http://cdec.water.ca.gov/intro.html.  
 
California Irrigation Management Information System  
The California Irrigation Management Information System (CIMIS) is a program in the Office of 
Water Use Efficiency in DWR that manages a network of over 120 automated weather stations in 
the State of California. The primary purpose of CIMIS has always been to make real-time 
weather field data and information — useful in estimating crop water use for irrigation scheduling 
— publically available. CIMIS information is available at 
www.cimis.water.ca.gov/cimis/welcome.jsp.  
 

13.2.3 Protocol for Stakeholder Data Contribution 
Part of the integration of resources in the region will be through shared use of data. As part of the 
IRWM process a website has been developed as a means of sharing data and to serve as a central 
location for participants to seek data and keep track of the IRWM process. This website will serve as 
an access point for project data. The website would function as a web portal for shared access to 
existing state and local databases. If a local entity does not have an electronic database, information 
would be submitted to the entity managing the website [currently River Exchange (REX)] for 
curation and addition to the database. This website includes a searchable library of available data. The 
website will maintain a password protected section for data that have limitations on distribution. In 
the future, the website could also link data to the SWIM web portal or IWRIS data management tool. 
A proposed future enhancement to the website would be the integration of a GIS-based mapping 
component, e.g. ESRI GeoPortal (information on this tool may be found at 
http://www.esri.com/software/arcgis/geoportal), for spatial reference to available data. 
 
When stakeholders submit data or links to data for inclusion in regional or state database, the RWMG 
utilizes the following protocol. 

1. Data submitted for inclusion in the IRWM database must be accompanied by metadata for 
tracking the submitted information. Required information includes: 

• Location 
• Contributing entity 
• Contact information 
• Type of data (field/lab data, report, plan) 
• Title of submittal 
• Author/publisher of information 
• Limitations on distribution 
• QA/QC information [Peer reviewed journal, data collection protocol followed, 

rating /prioritizing criteria (applicability/utility, clarity & completeness, uncertainty 
& variability)] 

• Keywords/document reference: for improved searchability of the database. 
2. The information is reviewed to ensure that complete metadata is provided for acceptance 

in accordance with DQO principles discussed in Section 13.2, above.  
3. Web portal access is as follows: 

• Web address: http://www.uppersacirwm.org/ 
• Password requirement: there is no password required for plan viewing or basic data 

access. The administrator may grant a username and password for data uploading 
or access to password-protected areas. 
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• Upload instructions: 

o Obtain login and password from program administrator; 
o Select “login” button on website; 
o Enter login and password; and 
o Follow website instructions for the desired upload. 

4. Special provisions for data sharing: Some data may include limitations on its use. Because 
the database is intended for data sharing, it will be the responsibility of the contributor to 
ensure that data published for use by the RWMG is appropriate for that purpose. 

 
Note that this protocol is for data sharing within the region. Participants are encouraged to also 
publish data to state and other databases in accordance with their established protocols (as described 
in Section 3.2, above). 

 
13.2.4 Proposed Data Management System 
As noted, there are additional opportunities and options for data management that should be explored 
as part of this planning process. This section provides guidelines for development of a long term, 
robust data management tool. Based on plan development and proposed projects, the following 
phased approach to data management is recommended. 
 

Phase 1: DMS Maintenance 
At a minimum, the RWMG should implement plans to maintain the IRWM website as a data 
repository and sharing tool. Since the website has been developed through the IRWM planning 
project, this is the most cost- and time-effective means to provide a basic repository and 
accessible system for collection and sharing of information. It provides a central location for 
reports from projects so that RWMG members have a central location to get information to 
evaluate project success and inform the next round of prioritization. The group knows the 
location as well as the protocol for data and document upload. In addition, the website has built in 
levels of function (general public info as well as password protected) that allows for varying 
levels of access. 
 
RWMG responsibility would be to commit to maintaining the website and data library. This 
could be accomplished through volunteer staff time or minimal investment of entity funds for 
staffing.  Standardizing data collection (e.g. to conform to state database requirements) at this 
stage will be the responsibility of project sponsors. They will provide data to the library and 
separately provide data to state databases. Efforts to enforce data collection protocols would be 
limited. 
 
This approach initially is best because it is simple. RWMG members are resource-limited, have 
project details to develop, and are likely to support the continuation of the IRWM process through 
in-kind efforts. For the entities that make up this RWMG, staff time is a precious commodity 
typically not available to manage an extensive and complex DMS. 
 
Phase 2: Basic DMS 
As the RWMG develops and projects progress, the group may look to adding dedicated staff. As 
mentioned, funding may be sought for a plan administrator or director to help take on this role. A 
plan administrator would take over the duties of maintaining the website and library. This 
management approach, however, would likely include an objective to develop a basic DMS as 
opposed to simply maintaining a repository. The administrator would take over the responsibility 
of some data curating (reviewing, organizing, possibly soliciting data). This would include a more 
active application of the data collection and organizing protocols outlined in this chapter. The 
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administrator would also take a more active role in working with project sponsors to standardize 
data collection, although it will still be the responsibility of project sponsors to assure compliance 
and submit to state databases.   
 
This approach would be implemented either through additional financial support of RWMG 
members, or in concert with funding for a specific project. For example, projects proposed within 
this plan relating to staff positions could include an element of data management. For other types 
of projects, there will be a need to manage some data to meet funding agency reporting 
requirements.  There would likely be enough overlap so the position could be at least partially 
funded through a project. This phase would build on and improve the existing website library. If 
done systematically, improvements in the database could be made incrementally as funding is 
available. 
 
Phase 3: Expanded DMS 
Continued collaboration or expansion of data collection could lead to a need for an expanded 
DMS.  This may be a region specific software package or may utilize other web-based data 
management tools such as the SWIM web portal or IWRIS data management tool in lieu of the 
IRWM website.  Also, as tracking of geospatial data becomes more important, this tool may also 
include a GIS mapping component — either through SWIM or through a region-specific 
development. In this phase, a program manager would seek funding to support an active DMS. 
Project sponsors could utilize the program manager and staff for data collection in compliance 
with state database protocols. The program manager would also actively evaluate existing data 
and support the RWMG in collecting project monitoring and report information for evaluation of 
project success. Such a program would also support a broader evaluation of regional success in 
implementing plan objectives. The program would actively pursue data collection and fully 
utilize the protocols outlined in this chapter.   
 
As an example, this type of DMS may be developed in conjunction with the region-wide 
groundwater-monitoring project that is being developed. A DMS would be integral to providing 
transparency and data sharing for such a project, and could be developed to benefit the rest of the 
region in conjunction with project specific tasks. The following elements should be part of the 
expansion/transition to maintain the database developed for the project and for connection with 
state databases: 

1. Acquire and launch new or coordinate with existing GIS-based web interface for data 
acquisition 

a. Update existing website access 
b. Develop data sharing agreement 
c. Develop connections to watershed scientific data 

2. Target expansion of internet access for DACs to facilitate data availability  
3. Expand data portal to include project monitoring data 
4. Expand data portal interface to connect with state databases (listed in Section 3.2) 
5. Continue to encourage data submission to databases listed in Section 3.2 

 
13.2.5 Entity Responsible for Maintaining Data in the DMS 
Currently, REX has contracted the development of the IRWM website. REX will manage the web 
links, and acquisition, management, and evaluation of data through the completion of the IRWMP. 
Upon IRWMP completion it is recommended that a plan administrator be utilized as a data curator to 
manage existing data, receive and review new data, and maintain the system so new data can be 
added and stakeholders can continue to access the available data. A plan administrator has not yet 
been identified.  Potential funding options for this role are described in the Finance section of the 
Plan. 
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13.2.6 Data Validation and Quality Assessment                                                 

and Control Measures  
Data to be utilized in the IRWM process will undergo a QA/QC process including: 

• Verification that required metadata (as listed in Paragraph 3.3) is provided with submitted 
information to document original data collection/preparation conditions 

• Submittal of QA/QC documentation for the given data generation effort will be requested. 
This documentation may include reference to QA/QC for an existing database or project 
specific quality assessment protocol (QAP). The data will be rated relative to its verifiable 
level of QA/QC as part of the evaluation process described in Section 3.1. 

• The entity submitting the data may provide additional documentation of data validation or 
QA/QC measures employed. 

• The QA/QC rating of data will be regularly available for comment 
 

13.2.7 Sharing Collected Data 
Data sharing will be through the IRWM website or by regular email distribution to the RWMG group.  
Information currently anticipated for sharing includes: 

• RWMG meeting information (e.g. participant information, meeting summaries, outreach 
efforts) 

• IRWM Plan section drafts, completed sections, and project proposals 
• Reference materials supporting and/or cited in the IRWM Plan sections 
• Photos, videos, and maps 
• Contact information for participating groups and their representatives 
• GIS / geospatial data 
• Plans, reports, studies completed by participating entities 
 

The RWMG is committed to data sharing and the DMS will be an important part of that in multiple 
ways.  First it provides a means by which RWMG can access data that might not otherwise be 
available to them.  Second it provides a protocol for maintaining and documenting the quality and 
applicability of data and therefore improving the value of data shared. 
 
As noted previously, efforts will be made to assure proper access to data. Different levels of website 
access and security will be assigned to individuals. For example, most entities will be allowed to 
upload data to the portal. A select few will be given access to remove or edit data placed there. In 
every case, data utilized on the project will be backed-up locally by REX during the plan preparation 
phase. A database administrator may be needed after the project to maintain the data backup. The 
plan will direct participants to make data compatible with applicable state agencies. The data 
management approach will maintain data compatibility by systematically documenting the 
compatibility of existing data and requiring compatibility for new data that becomes part of the 
system. 
 

                                                                    Chapter 13 – Data Management  Page 13-9 



Upper Sacramento, McCloud and Lower Pit Watersheds 
Integrated Regional Water Management Plan  
 
This page left intentionally blank.

 
Page 13-10                                                        Chapter 13 – Data Management 



3110 Gold Canal Drive, Ste. C • Rancho Cordova, CA 95670
916.638.1119 • Forsgren.com

5937 Dunsmuir Avenue • Dunsmuir, CA 96025
530.235.2012 • RiverExchange.org

Upper Sacramento, McCloud, and Lower Pit 
Regional Water Management Group

UpperSacIRWM.org


	Acknowledgements
	1. Introduction
	1.1 Purpose and Vision
	1.2 Regional and Statewide Priorities
	1.3 IRWMP Organization

	2. USR Planning Framework, Stakeholder Involvement, and Integration
	2.1 Regional Framework for Integrated Planning in USR Watersheds
	2.2 Stakeholder Involvement
	2.2.1 USR Planning Process — Overview
	2.2.2 Stakeholder Composition
	2.2.3 Process to Identify Stakeholders
	2.2.4 Disadvantaged Community Outreach
	2.2.5 Aboriginal Community Outreach
	2.2.6 Technology and Information Access
	2.2.7 Decision Making Process
	2.2.8 Involving Stakeholders
	2.2.9 Technical Assistance to Project Proponents

	2.3 Integration
	2.3.1 Integration of Local, State, and Federal Priorities
	2.3.2 Stakeholder/Institutional Integration
	2.3.3 Resource Integration
	2.3.4 Project Implementation and Integration


	3. Region Description
	3.1 Introduction
	3.2 Regional and Internal Boundaries
	3.2.1 Regional Boundaries and General Description
	3.2.2 Physical Boundaries and Significant Water Resource Features
	3.2.3 Jurisdictional Boundaries
	1
	2
	3
	3.1
	3.2
	3.2.1
	3.2.2
	3.2.3
	3.2.3.1 Aboriginal Experience with Land Ownership and Management
	3.
	3.1.
	3.2.
	3.2.1.
	3.2.2.
	3.2.3.
	3.2.3.1.

	3.2.3.2 Internal Jurisdictional Boundaries



	3.
	3.1.
	3.2.
	3.2.1.
	3.2.2.
	3.2.3.
	3.2.4 Neighboring IRWM Regions
	1.
	2.
	3.
	3.1
	3.2
	3.3 Communities and Land Use

	3.3
	3.3.1. Communities
	3.3.2 Land Use
	3.3.
	3.3.1.
	3.3.2.
	3.4
	3.4.1
	3.4.2
	3.3.2.1 Transportation
	3.3.2.2 Community Land Uses
	3.3.2.3 Forestry Land Uses
	3.3.2.4 Recreation
	3.3.2.5 Mining
	3.3.2.6 Agriculture
	3.3.2.7 Power Development
	3.3.2.8 Federal Land Management

	3.4 Demographic, Economic, Social and Cultural Characteristics
	3.4.1 Demographic and Economic Characteristics
	3.4.2 Other Economic Characteristics
	3.4.3 Disadvantaged Communities
	3.4.4 Social and Cultural Values
	3.4.5 Native American Tribes: Approach to Resource Management               and Water Issues
	3.5
	3.5.1
	3.5.2
	3.5.3
	3.5.4
	3.5.5
	3.4.5.1 The Modoc Nation
	3.4.5.2 The Pit River Tribe
	3.4.5.3 The Shasta Indigenous Culture (including both the Shasta Nation and the Shasta Indian Nation)
	3.4.5.4 The Winnemem Wintu Tribe


	3.5 Water Supply and Management
	3.5.1 General Water Supply Sources
	3.5.2 Environmental Water Demands
	3.5.3 Future Supplies and Demands
	3.5.4 Municipal Water Supply and Management Infrastructure
	3.5.5 Inter-basin Transfers
	3.5.6 Dams, Reservoirs, and Hydroelectric Infrastructure
	3.5.7 Integration and Coordination of Management Activities

	3.6 Climate and Geology
	3.6.1 Climate
	3.6.2 Regional Climate Change Projections and Regional Responses
	3.6.3 Geology

	3.7 Hydrology and Water Resources
	3.7.1 General Hydrologic Features
	3.6
	3.7
	3.8
	3.8.1
	3.7.1.1 Upper Sacramento River Watershed
	3.7.1.2 McCloud River Watershed
	3.7.1.3 Lower Pit River Watershed
	3.7.1.4 Medicine Lake Highlands
	3.7.1.5 Groundwater



	3.9
	3.10
	3.11
	3.12
	3.12.1
	3.7.2 Water Quality
	3.7.2.1 Regulatory Framework
	3.7.2.2 General Source Water Quality
	3.12.2
	3.12.3

	3.7.3 Spring Water
	3.7.4 Geothermal Water
	3.7.5 Flooding
	3.7.6 Other Water Resource Issues
	3.12.4
	3.12.5
	3.12.6


	3.
	3.7.6
	3.7.6.1 Precipitation Enhancement
	3.7.6.2 Shasta Dam and Proposals to Raise the Lake Level
	3.7.6.3 McCloud River Legislation
	3.7.6.4 McCloud River CRMP
	3.4.
	3.5.
	3.6.
	3.7.

	3.4
	3.5
	3.6
	3.7
	3.8 Biological Characteristics
	3.8.


	3.13
	3.8.1 General Biological Features
	3.14
	3.14.1
	3.8.1.1 Biotic Communities
	3.8.1.2 Special Status Designations
	3.8.1.3 Invasive Species

	3.8.2 Overview of Reference Conditions
	3
	3.8.1
	3.8.2
	3.8.2.1 Natural Processes
	3.8.1.
	3.8.2.
	3.8.2.1.

	3.8.2.2 Vegetation Characteristics and Fire Regimes
	3.8.2.2.

	3.8.2.3 Stream Characteristics, Morphology, and Native Fish Populations
	3.8.2.4 Land Use and Development Effects
	3.8.2.3.
	3.8.2.4.

	3.8.2.5 Water Management Infrastructure

	3.8.3 Vegetation Management Issues

	4. Relation to Local Water Use Planning
	4.1 Shasta County
	4.2 Siskiyou County
	4.3 City of Dunsmuir
	4.4 City of Mt. Shasta
	4.5 Other Local Plans
	4.6 Statewide Plans with Local Significance
	4.7 Future IRWM Collaboration Concerning Local Water Use Planning

	5. Relation to Local Land Use Planning
	5.1 Shasta County
	5.2 Siskiyou County
	5.3 City of Dunsmuir
	5.4 City of Mt. Shasta
	5.5 Shasta-Trinity National Forest
	5.6 Collaboration between Land Use Planners and Water Managers
	5.6.1 Current Relationships and Overlap
	5.6.2 Future Opportunities


	6. Issues and Interests:  Introduction
	6.1 Process and Issues Identified
	6.2 Discussion of Issues
	6.2.1 Basin Characterization
	Hydrology and hydrogeology around and under Mount Shasta
	Investigate water quality impacts in Upper Sacramento River

	6.2.2 Building Relationships of Trust, Understanding, and Respect
	6.2.3 Establishing Common Language
	6.2.4 Ecological Health and Restoration
	6.2.5 Sustainable Economic Development
	Economical water service to jurisdictional constituents
	Projects benefiting local community
	Encourage and support sustainable economic development in the basin
	Encourage sustainable industry
	Encourage sustainable tourism
	Utilization of local professional and service-industry resources
	Encourage green infrastructure
	Internalize Externalities

	6.2.6 Education and Outreach
	6.2.7 Fuels and Fire Management
	Fire protection and emergency planning
	Impacts of fire regimes
	Development impacts
	Fuel reduction

	6.2.8 Forest Management
	Healthy forests
	Regulatory impact to existing operations
	Maintain water drafting sites
	Maintain working forests

	6.2.9 Funding
	Obtain funding for water-related infrastructure improvements
	Leverage funding to make more projects feasible

	6.2.10 Governance
	6.2.11 Regulatory Compliance
	Water quality standards in the Upper Sacramento River
	Wastewater discharge limit substantiation
	Local participation in development of regulatory standards
	Provide guidance to private landowners to meet regulatory requirements
	Identify alternatives to regulatory processes

	6.2.12 Tribal Water Resources Interests
	6.2.13 Water Quality
	6.2.14 Municipal Water Supply & Wastewater Infrastructure
	Water supply and storage
	Storm water and flood control
	Wastewater treatment

	6.2.15 Mitigation and Adaptation to Climate Change

	6.3 Upper Sacramento IRWM Regional Challenges
	6.3.1 FERC Relicensing
	6.3.2 Weather Modification and Precipitation Enhancement
	Weather modification
	Precipitation enhancement

	6.3.3 Salmon Reintroduction
	6.3.4 Raising Shasta Dam
	6.3.5 Potential Industrial-scale Geothermal Energy Development
	6.3.6 Aboriginal Sovereignty


	7. Objectives
	7.1 Objectives Identification and Development
	7.2 Objectives Organization and Prioritization

	7.1.
	7.2.
	7.3 Overarching Goals
	7.3.1 Climate Change Adaptation
	7.3.2 Native American Values

	7.4 USR Objectives
	7.4.1 Objective 1 — Basin Characterization
	7.4.2 Objective 2 — Cooperation and Trust
	7.4.3 Objective 3 — Ecological Health
	7.4.4 Objective 4 — Forest Management
	7.4.5 Objective 5 — Water Management for Disadvantaged                Communities and Tribes
	7.4.6 Objective 6 — Water Quality
	7.4.7 Objective 7 — Regulatory Compliance
	7.4.8 Objective 8 — Infrastructure
	7.4.9 Objective 9 — Flood Management


	8. Resource Management Strategies Introduction
	8.1 Selected Mix of Management Strategies
	8.1.1 Operational and Management Efficiency
	8.1.2 Using Less Water
	8.1.3 Land and Water Stewardship
	8.1.4 Water Quality Management and Protection
	8.1.5 Other Applicable Strategies
	8.1.6 Strategies Considered but Not Applicable to the USR

	8.2 Benefits of Integrating Multiple Management Strategies
	8.3 How Objectives Integrate the RMS

	9. Climate Change
	9.1 Region Characterization
	9.2 Climate Change Impacts
	9.2.1 Water Supply
	9.2.2 Water Demand
	9.2.3 Water Quality
	9.2.4 Flooding
	9.2.5 Ecosystem and Habitat Vulnerability

	9.3 Regional Climate Change Vulnerabilities, and Adaptation and Mitigation Strategies
	9.3.1 Water Supply
	9.3.2 Water Demand
	9.3.3 Water Quality
	9.3.4 Flooding
	9.3.5 Ecosystem and Habitat Vulnerability
	9.3.6 Hydropower

	9.4 Prioritizing Vulnerabilities
	9.5 Greenhouse Gas Emissions and USR Project                                       Development and Selection

	10. Project Review Process and Implementation
	10.1 Framework and Scope of Project Summary
	10.1.1 Delta Dependence

	10.2 Project Review Process
	10.2.1 Project Submittal During IRWMP Development
	10.2.2 RWMG Project Review and Adoption into the IRWMP
	10.2.3 Procedure for Communicating List of Selected Projects

	10.3 Project Prioritization
	10.4 Project List
	10.5 Project Summaries
	10.5.1 Municipal and Jurisdictional Projects
	10.5.2 Watershed Assessment and Basin Characterization
	10.5.3 Education, Outreach, and Regional Partnerships
	10.5.4 Restoration and Conservation

	10.6 Project Integration with USR IRWMP Objectives and  Resource Management Strategies
	10.7 Critical Water Needs of Disadvantaged and Native                            American Communities
	10.8 Project Status and Strategic Implementation
	10.9 Economic Feasibility and Analysis
	10.10 USR Project Response to Climate Change Adaptation                                   and Mitigation
	10.11 Project Submittal For Ongoing IRWMP Implementation

	11. Impacts and Benefits
	11.1 Potential Benefits and Impacts from Implementing the Plan
	11.2 Advantages of Integrated Regional Planning and the                                      Need for IRWM in the Region
	11.3 Impacts and Benefits for Disadvantaged Communities
	11.4 Impacts and Benefits for Native American Tribes
	11.5 Project-level Impacts and Benefits
	11.6 Interregional Impacts and Benefits
	11.7 Benchmarking — Assessing Progress
	11.7.1 Regional Assessment
	11.7.2 Interregional Assessment
	11.7.3 Recording and Reporting Findings
	11.7.4 Incorporating Lessons Learned


	12. Plan Performance and Monitoring
	12.1 Monitoring and Evaluation
	12.1.1 Performance Measures
	12.1.2 Responsibility and Timing
	12.1.3 Project Completion: Tracking Success and Integrating “Lessons Learned”
	12.1.4 Project-specific Responsibility


	13. Data Management
	13.1 Overview of Data Needs in the Region
	13.1.1 Specific Data Needs Identified by the                                                    Regional Water Management Group
	13.1.2 Other Potential Data Needs
	13.1.3 Data Management Needs

	13.2 Data Management Approach
	13.2.1 EPA Data Quality Objectives Process
	13.2.2 Description of Typical Data Collection Techniques
	13.2.3 Protocol for Stakeholder Data Contribution
	13.2.4 Proposed Data Management System
	13.2.5 Entity Responsible for Maintaining Data in the DMS
	13.2.6 Data Validation and Quality Assessment                                                 and Control Measures
	13.2.7 Sharing Collected Data


	14. Technical Analysis
	14.1 Framework and Scope of Technical Analyses
	14.2 Technical Data, Information, Methods, and Analyses used in Plan Development
	14.2.1 Climate Change Assessment
	14.2.2 Redband Trout Data and Status
	14.2.3 Regional Springs and Groundwater Sources

	14.3 Data Gaps
	14.3.1 Groundwater
	14.3.2 Future Regulation
	14.3.3 Native American Nations’ Sovereignty

	14.4 Key Reference Documents

	15. Financing IRWM Implementation and RWMG Operations
	15.1 Programmatic Funding
	15.1.1 Potential Future Programmatic Activities
	15.1.2 Identifying Staffing Needs and Scenarios                                                         for Institutional Capacity
	15.1.3 Supporting Regional Implementation

	15.2 Project Funding
	15.2.1 Public Grants
	15.2.2 Public Loans
	15.2.3 Other Public Funding
	15.2.4 Private Funding

	15.3 Operations and Maintenance Funding

	16. Governance and Next Steps
	16.1 Group Responsible for Plan Development
	16.2 Description of Chosen Governance Structure
	16.3 Effective Decision Making
	16.4 Balanced Opportunity for Participation
	16.5 Effective Communication
	16.5.1 Public Notice Announcements
	16.5.2 Plan Adoption
	16.5.3 Interim and Formal Changes to the Plan
	16.5.4 Updating or Amending the Plan

	16.6 Long-term Implementation
	16.6.1 Organizational Structure and Needs
	16.6.2 Ongoing Operations and Maintenance Support

	16.7 Coordination
	16.8 Collaboration to Establish Objectives

	Appendix A: Bibliography
	Appendix B: Glossary of Terms
	Appendix C: MOU Text and Signature Pages
	ARTICLE II

	Appendix D: IRWMP Adoption Resolutions
	Appendix E: USR Project Application Templates

