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6. Issues and Interests:  Introduction 
Characterization of the Upper Sacramento, McCloud, and Lower Pit Integrated Regional Water 
Management (USR IRWM) planning region includes identifying key issues related to water resource 
management. Key issues are topics relevant to the IRWM process both during its development and 
during ongoing implementation. The issues presented in this document have been developed through 
interaction with stakeholder participants. 
 
Management of water resources in the USR presents additional challenges that affect stakeholders in 
the region but may not be able to be fully addressed by this IRWM document. These challenges are 
also presented in this section along with current perspectives from regional stakeholders. The 
perspectives presented here are not intended to resolve these challenges but provide a background that 
helps in understanding particular issues and interests in the region that are addressed in this 
document. 
 
6.1 Process and Issues Identified 
Issues were identified through a process of stakeholder interviews conducted between March and 
September 2012. This process included at least two presentations to and follow-up discussions with 
the regional water management group (RWMG) as a whole, and other plenary discussions regarding 
the nuances and interests behind the issues. 
 
Issues identified in the USR include: 

• Basin Characterization 
• Building Relationships of Trust, Understanding, and Respect 
• Establishing Common Language 
• Ecological Health 
• Sustainable Economic Development 
• Education and Outreach 
• Fuels and Fire Management 
• Forest Management 
• Funding 
• Governance 
• Regulatory Compliance 
• Tribal Water Resources Interests, Jurisdiction, and Issues 
• Water Supply 
• Water Quality 
• Municipal Water Supply & Wastewater Infrastructure 
• Adaptation to Climate Change 

 
These issues provide a basis for development of plan objectives, resource management strategies and 
other relevant plan sections. 
 
6.2 Discussion of Issues 
The following discussion presents the issues listed above along with a summary of the interests in 
these issues expressed by stakeholders. For the purposes of this document, interests are defined as the 
reasons why an issue is of interest to a particular stakeholder. 
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6.2.1 Basin Characterization 
Basin characterization was identified as an important issue to a number of RWMG members. While 
current knowledge is adequate for water and resource managers to address some needs in the region, 
stakeholders understand that a more complete characterization of the hydrologic cycle in the region, 
ground, spring and surface water interactions, and climatological patterns will aid in the development 
of more effective and integrated implementation projects for upstream and downstream interests alike 
in an uncertain future. The knowledge gained from basin characterization will allow for basin 
regional water management based on a more sound and accurate understanding of existing conditions, 
laws, and ordinances. RWMG members expressed the following particular interests in basin 
characterization.   

 
Hydrology and hydrogeology around and under Mount Shasta 

Knowledge and published data regarding hydrology and hydrogeology around and under Mount 
Shasta is limited at this time. Some limited investigations are underway by various groups. The 
desire to build on this knowledge by additional investigations and development of additional data 
is of particular interest to certain RWMG members. 

 
Investigate water quality impacts in Upper Sacramento River 

The overall quality of water in the Upper Sacramento River is of particular interest to the 
RWMG. Water quality of the Sacramento River effects ecological and human health, local 
fisheries, and other beneficial uses. In addition, water quality affects aesthetics and recreation 
related to the Sacramento River. Water quality standards for the Upper Sacramento River are of 
prime interest to the city of Mount Shasta and Dunsmuir who utilize it as receiving waters for 
municipal wastewater discharge. Additional characterization of the Upper Sacramento River 
related to Total Maximum Daily Load (TMDLs), as well as its capacity to assimilate various 
point and non-point sources will be important in developing water management strategies that 
focus limited resources to efforts that will produce the most beneficial outcomes. 

 
6.2.2 Building Relationships of Trust, Understanding, and Respect 
Water in the USR basins is critical to a variety of interests in the region. The perspectives of these 
interests often come from different directions. With this understanding, members of the RWMG have 
identified building relationships of trust, understanding, and respect as a key issue in this IRWMP. 
Building these relationships of trust between RWMG members will strengthen the IRWM process and 
assist in effective collaboration and cooperation in development of regional water management 
strategies that will be more representative of the interests of the overall RWMG membership. 
 
Specific interests based on discussions with RWMG members include the following: 

• Collaboration 
• Resolve lack of trust by identifying and prioritizing common interests 
• Respecting private property rights 

 
The RWMG has expressed concern regarding the governmental process associated with these efforts. 
As this issue is addressed, this concern will need to be considered. 
 
Water rights and the potential for them to be impacted through the IRWM process and otherwise have 
been expressed by several RWMG members. It is important to note that this IRWM process does not 
have the ability to affect or change water rights. However, respecting water users and their rights is 
important to RWMG members and is an important consideration regarding water resource 
management in the USR.  
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6.2.3 Establishing Common Language 
The common language used in this IRWMP is a key issue for the RWMG. Establishing a common 
language that clarifies terms, acknowledges perspectives, and provides clear definitions regarding the 
IRWM process will be invaluable in facilitating progress and assuring that outcomes are as expected 
by RWMG members. This effort will also significantly assist with the process of building 
relationships of trust.   

 
6.2.4 Ecological Health and Restoration 
The USR basins have been and still are subject to timber harvesting, railroads, mining, and localized 
development while supporting an ecologically rich environment. This environment includes natural 
water features, wildlife, and a variety of natural resources that provide environmental and economic 
benefits. Protection, preservation, and where necessary, restoration of these features and resources in 
conjunction with maintaining and enhancing the economic environment and uses are key issues for 
RWMG members. Particular interests of some RWMG members related to intact ecological systems 
and processes include the following: 

• Protect, preserve, and restore natural water features 
• Quantification and availability of information on sedimentation, herbicide, and 

pesticide applications 
• Sustainable yield of groundwater and surface water supplies 
• Wildlife protection and management 
• Protect, preserve, and restore habitat for native fisheries 
• Natural resource conservation 
• Maintenance and, where necessary, restoration of ecological health 
• Invasive species management – terrestrial and aquatic 
• Bioremediation of organic and volatile wastes 

 
6.2.5 Sustainable Economic Development 
Rural communities’ characteristic of the USR can be particularly sensitive to economic variability. 
Smaller populations can have limited economic resources, making adaptation to economic change 
particularly difficult. Historic changes in local industry as well as recent economic challenges and 
changes in the management of federal lands have required these communities to reconsider effective 
economic strategies in the region. These strategies often are dependent on adequate water supply and 
water quality. Particular RWMG interests are discussed below. 

 
Economical water service to jurisdictional constituents 
Costs related to providing adequate water supply and wastewater treatment meeting regulatory 
requirements and local water quality expectations are continually increasing. In a region made up 
primarily of disadvantaged communities, this is a serious concern. Local jurisdictions face unique 
challenges in providing services to small, and often poor, populations and must be creative in project 
development to ensure local water service is provided economically. 
 
Projects benefiting local community 
In development of the IRWMP care will need to be taken to ensure that the projects developed 
consider both benefit to the local community and protection of watershed integrity as top priorities. 
Benefits may be defined broadly, including watershed restoration and ecological health, economic, 
water quality, cultural resource protection, eco-tourism, recreation, public health or other benefits.  
Benefits to a broader region may be desirable as long as the local priorities are met. 

 
 

                                                   Chapter 6 – Issues and Interests                Page 6-3 



Upper Sacramento, McCloud and Lower Pit Watersheds 
Integrated Regional Water Management Plan  
 
Encourage and support sustainable economic development in the basin 
A major interest for RWMG members is to encourage projects and regional water planning that 
support healthy watersheds; protects water quantity; encourages environmental stewardship and 
considers these areas when planning for economic development within the Upper Sacramento, 
McCloud, and Lower Pit River basins. Efforts should keep the benefits of economic and resource 
development as local as possible. 

 
Encourage sustainable industry 
Industry in the Upper Sacramento, McCloud, and Lower Pit River basins has long been and still is an 
important part of the local economy. History in the region has shown the importance of encouraging 
economic growth that coincides with watershed protections to provide benefits within the basins for a 
sustained period of time. Water management projects that stabilize the region’s natural resources will 
be more likely to gain support from RWMG members. 

 
Encourage sustainable tourism 
Tourism in the Upper Sacramento, McCloud, and Lower Pit River basins has long been a part of the 
local economy, and includes hiking and camping, fishing, hunting, snow play of all types, mountain 
climbing and biking, and many other recreational uses of the resources. In turn recreation and other 
forms of tourism, like all human activities, can have significant impacts on water quality, ecological 
health, and cultural resources in the region. The IRWMP process should encourage, support, and 
maintain this part of the region’s livelihood. 

 
Utilization of local professional and service-industry resources 
As much as possible utilization of local resources, including resource expertise, tribal entities, and 
local professionals, will be encouraged and promoted as part of the IRWMP process. This will ensure 
that tribal communities and local interests will receive the greatest benefit possible from the outcomes 
of the IRWMP and will increase regional capacity. 

 
Encourage green infrastructure 
Some RWMG members have expressed particular interest in promoting infrastructure that is geared 
toward the greatest possible environmental benefit. This includes promoting conservation of natural 
watershed infrastructure such as forests, meadows, and riparian habitat that help store and filter water 
naturally. As different infrastructure alternatives are considered, those providing the greatest value to 
the basin taking into account environmental benefit will be given preference. 

 
Internalize Externalities 
The watersheds in the Upper Sacramento IRWM region provide a significant benefit to water users 
and resources outside the region. However, the costs to maintain the quality of this resource is often 
disproportionately distributed with the higher costs relative to received benefit being borne by the 
Upper Sacramento region. The RWMG is interested in working toward seeing that these costs are 
equitably distributed between the Upper Sacramento region and other regions benefiting from 
protection of these water resources. 

 
6.2.6 Education and Outreach 
RWMG members have expressed interest in supporting and encouraging education in the region 
related to water management issues and opportunities. Projects that allow for and provide education 
and outreach will assist in ongoing success of effective regional water management efforts. Specific 
education and outreach interests of RWMG members include the following: 

• Increased awareness of interests among stakeholders 
• Supporting and expanding watershed education 
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• Increase public awareness of factors that impact water quality (e.g. improperly 

working septic systems, erosion following some logging activities and high 
intensity wildfire) within the basin and strategies that are, or can be implemented to 
reduce these impacts; Community engagement regarding climate change 

• Accurate valuation of ecosystem services 
 
6.2.7 Fuels and Fire Management 
Fire management in the Upper Sacramento, McCloud, and Lower Pit River basins is a tool, but also 
has the potential to significantly impact water quality and water resource management in the region. 
The RWMG members recognize fire management as a key issue requiring consideration in 
development an integrated regional management plan. Particular interests of RWMG members are 
listed below.   

 
Fire protection and emergency planning 
There are many considerations and many agencies active in fire management and planning. This 
includes everything from fire protection and fuels management to response activities and clean-up 
crews. It should consider effects on wildlife, communities, transportation corridors, hydrologic 
effects, and snowpack response. Planning for catastrophic fire is an essential component as 
communities look into the future; higher temperatures and more frequent summer lightning storms 
could exacerbate the natural fire regime, necessitating additional, more active (and expensive) 
management strategies. 

 
Impacts of fire regimes 
Historical changes in natural fire regimes have had an effect on, plant succession, composition, and 
diversity of native plant species. Traditional use of fire by California Indians is an important tool for 
future watershed restoration planning activities that incorporate Traditional Ecological Knowledge 
and seasonal burning activities. Fire as a tool is key to reducing fuel loads and can over time reduce 
the cost of fire suppression activities. These changes may also affect habitat suitability for certain 
species of plants and wildlife. 

 
Development impacts 
Additional development in the region will most certainly be in the wildland-urban-interface (WUI), 
the most expensive and dangerous area to defend against catastrophic wildfire. It is important that 
these development efforts be guided through fire education activities that include outreach to property 
owners on how to create fuel breaks and manage vegetation during the fire season. 

 
Fuel reduction 
Lack of density control on timberlands, combined with decades of fire suppression, can lead to 
increased fire intensity. Also, stressed trees in overstocked forests are vulnerable to bark beetle 
attacks, which may lead to infestation of entire stands. Under appropriate conditions, annual 
controlled burns, use of TEK and historic fire regime data, careful timely stocking control, and re-
vegetation of herbaceous understory species can reduce the fuel loading and the occurrence of high-
intensity fire. Forests managed in these ways may be more fire-resistant and more similar to forests 
that were present prior to European contact. In some cases, such management may also pay for itself 
through sale of forest products, along with providing family wage jobs for the local community. 

 
Extensive areas of burned and beetle-killed forests present difficult management issues, and there are 
many points of view among stakeholders. Recent research has shown that snags remaining in burned 
forest and in beetle-killed forest support uncommon wildlife species that are highly dependent on that 
unique habitat type for foraging, breeding, and other life history needs. Where snags are retained, they 
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also provide opportunities for woodpeckers to excavate cavities that are important to many other 
species as well. However, retention of extensive stands of dead timber can also contribute to spread of 
future fires, and can delay or prevent re-stocking of young forest where that is a management 
priority. Complete salvage of burned or beetle-killed timber is allowed on private land under the CA 
Forest Practice Rules, and in some cases has also been carried out on Federal lands. In some areas 
within the USR, heavy rain falling on both salvaged and un-salvaged burned areas has resulted in 
substantial watershed impacts. Additional scientific evaluation of such cases could provide valuable 
information. Management of dead timber should carefully evaluate the local and regional context in 
balancing various resource objectives, including long-term watershed health. 

 
6.2.8 Forest Management 
Forestry in the Upper Sacramento, McCloud, and Lower Pit River basins is a major industry that is 
key to the local economy and way of life in the region. Some stakeholders feel that forest 
management activities must include a restoration plan framework that balances timber extraction with 
watershed health, and provides for employment opportunities in ecological restoration. That approach 
is not required by state or federal laws, and other stakeholders feel that existing regulations are 
sufficient to mitigate potential impacts of timber management.  Decisions regarding regional water 
management can have significant impacts on this industry. In turn forest management like all human 
activities can have significant positive and negative impacts on water quality and ecological health in 
the region. The IRWMP process should balance forest management (timber extraction methodologies) 
and watershed health to protect valuable natural resources. 
 
Healthy forests 
Healthy forests are key to providing habitat for wildlife; clean water for rivers; family wage jobs; 
economic output; agriculture, and human use and consumption; and provide for a buffer as climate 
change alters regional hydrology and temperature regimes. Forest health also includes fuels 
management to control catastrophic wildfire and insect infestations. 

 
Regulatory impact to existing operations 
Proper regulations that are enforced can help to protect resources and are very important to maintain 
environmental protections for cultural and environmental resources, endangered species and water 
resources. However, some stakeholders maintain that. Excessive regulations, or onerous and 
overzealous enforcement, can also negatively affect business as well as municipal operations. As has 
been noted by the U.S. Department of Agriculture, loss of a local viable forest products industry can 
make it cost prohibitive to conduct management activities that are necessary to achieve environmental 
goals or forest restoration activities. It is important to this region that assessment of regulatory 
implications to both resources and economics be considered during IRWM planning and 
implementation. 

 
Maintain water drafting sites 

There are sites where forest management operations draft water from local waterways to 
filltanker trucks. This water is an important resource for these operations to aid in dust and 
sediment control on natural surfaced roads. These drafting sites are also critical for 
supplying water during wildfire suppression efforts. Some RWMG members are interested 
in potential development of off-stream water storage facilities for dust and fire control. 
 

Maintain working forests 
For the Upper Sacramento, McCloud, and Lower Pit River IRWM Region, the term “working forests” 
includes forests that are managed to primarily provide economic benefit, while also providing water 
quality, wildlife habitat, spiritual and recreational refuges, aesthetics, and other benefits. This IRWMP 
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recognizes that maintaining working forests is a foundational principle for some stakeholders in the 
USR region, and that other stakeholders believe that economic interest should not be prioritized above 
resource benefits such as water quality. 

 
6.2.9 Funding 
Project funding has been identified as a key issue for this IRWMP. A significant level of effort will be 
directed toward identifying and pursuing a variety of funding sources and opportunities. Strategies for 
obtaining funding for infrastructure projects will be developed and implemented to assist local 
communities and stakeholders in development of funding packages that have the greatest benefit to 
local interests. 

 
Obtain funding for water-related infrastructure improvements 
Obtaining grant funding for local water infrastructure improvement is a competitive process. The 
IRWMP will provide guidance to local communities and tribes in developing projects that are more 
likely to be funded by having the elements that satisfy the requirements of various funding sources. 

 
Leverage funding to make more projects feasible 
A key to funding success is leveraging funding from various sources, including local, state, federal, 
and private funds, to maximize potential funding assistance. The RWMG has particular interest in 
leveraging funding to the greatest extent possible. 

 
6.2.10 Governance 
The governance structure developed and utilized in the Upper Sacramento, McCloud, and Lower Pit 
River IRWMP has been a key issue from the beginning of the effort. Significant thought, effort, and 
collaboration have been utilized in the development of the governance structure being used by the 
RWMG. Particular interests of various RWMG members include the following: 

• Stakeholder representation in IRWM process 
• Tribal sovereignty over relevant jurisdictions and resources 
• Diversity, balance, communication in governance 
• Political accountability 
• Collaboration 
• Appropriate representation of non-jurisdictional interests 
 

The governance structure identified and implemented was developed with each of the interests listed 
above being given in depth consideration. The current governance structure is being utilized to 
facilitate ongoing IRWM planning and implementation. More information regarding the governance 
structure can be found in Chapter 16, Governance. 

 
6.2.11 Regulatory Compliance 
Compliance with state and federal water quality standards as well as other environmental regulations 
is a key issue for development of the IRWMP. Regulatory compliance is of primary influence during 
the development of water resource management projects and efforts. Particular interests expressed by 
RWMG members related to this issue are discussed below. 

 
Water quality standards in the Upper Sacramento River                                                            
Water quality standards in the Upper Sacramento River are becoming increasingly stringent. These 
increasing standards result in an ever-increasing challenge and higher cost for compliance. Identifying 
cost effective ways to meet the increasing standards is of particular interest to various RWMG 
members. 
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Wastewater discharge limit substantiation 
A specific interest expressed by RWMG members is substantiation of municipal wastewater discharge 
limits in the Upper Sacramento River to determine the appropriateness of the limits. Local efforts to 
confirm the basis for development of water quality standards will allow local interests to feel 
confident those more stringent limits are appropriate and that limited resources for water quality 
improvements are being used most beneficially.   

 
Local participation in development of regulatory standards 
A primary interest of RWMG members is to maintain and, where appropriate, restore ecological 
integrity. Regulatory compliance should facilitate ecological integrity as long as it is based on sound 
science and reflective of the local conditions. In addition, there are circumstances where ecological 
integrity may need to be balanced with other considerations, such as recreational access and/or use, 
economic benefit, or emergency preparedness. In these circumstances a compromise will likely be 
pursued that results in the greatest benefit to the greatest number of interests. 

 
Provide guidance to private landowners to meet regulatory requirements 
It is in the interest of the RWMG to assist local landowners in their efforts to comply with existing 
federal, state and local regulations affecting the management of water in the region. This assistance 
includes educational programs and workshops with local landowners and providing landowners on 
the ground technical assistance and tools. These efforts will help implement projects that restore or 
improve conditions and protect cultural and environmental resources to meet regulatory requirements 
and improve the health of the entire watershed. 

 
Identify alternatives to regulatory processes 
Where possible, identify collaborative opportunities during the development of regulatory 
requirements through local participation to address multiple objectives. This could more likely allow 
all parties a positive part in the process, reduce need for costly litigation, and result in multi-benefit 
projects. 

 
6.2.12 Tribal Water Resources Interests 
This section will be developed upon further discussion with participating tribes and with the help of 
an ethnographer. Initial interests include: 

• Study and restore historical watershed conditions as practical 
• Preserve and protect historic sacred sites and traditional cultural properties 
• Protect, preserve, and restore native fisheries and valuable native plant species 

 
6.2.13 Water Quality 
Water quality in the Upper Sacramento, McCloud, and Pit River basins is a key issue affecting 
RWMG members in a variety of ways. Water quality is recognized as generally good throughout the 
region and is integral to its ecological, public, and economic health. Maintaining this quality is 
important to stakeholders because it supports residents and native species including fisheries. Interests 
of RWMG members expressed during this IRWMP process include the following: 

• Maintaining water quality that supports the local economy and native fish 
populations 

• Mitigation of activities that can negatively impact water quality including organic 
and volatile wastes, aquatic invasive species, aging septic systems, resource 
extraction, construction and maintenance of dirt roads, and recreational use 

• Understanding potential geo-thermal development impacts to water quality 
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6.2.14 Municipal Water Supply & Wastewater Infrastructure 
The RWMG members have expressed the condition, capacity, and limitations of water-related 
infrastructure in the region as a key issue. This infrastructure represents a huge investment on the part 
of municipalities, agencies, and the ratepayers themselves. It is imperative that these investments be 
protected and maintained. 

 
Water supply and storage 
Domestic water supply, storage, and distribution limitations and needs have been recognized by each 
of the major municipalities in this IRWM region. There is particular interest in utilizing this planning 
effort to facilitate development and implementation of projects to address these current needs as well 
as anticipated future needs. 

 
Storm water and flood control 
Developing projects to address limitations in storm water infrastructure and flood control is also of 
interest to local municipalities. Storm water should be thought of as a resource rather than a liability, 
and innovations in development strategies and best management practices can allow communities to 
manage this resource while protecting infrastructure. 

 
Wastewater treatment 
Development of innovative wastewater treatment approaches that meet water quality standards but 
are consistent with available funding and consider local economic conditions is of primary interest to 
local municipalities. Development of wastewater treatment approaches that maximize potential 
environmental and community benefits, such as reuse, is also of particular interest. 

 
6.2.15 Mitigation and Adaptation to Climate Change 
Any management of water resources that contemplates future projections will require consideration of 
the effects of climate change on water quantity and quality. Changes in precipitation, snowfall, and 
climate conditions affect both water supply availability and water demand. These considerations will 
need to be incorporated in water resource management project development and any ongoing water 
management efforts. 

 
6.3 Upper Sacramento IRWM Regional Challenges 
This section presents issues and processes that impact management of and planning for water 
resources within the Region but are primarily controlled by interests outside this region. While 
stakeholders have a voice individually in these processes, it is conceivable that the RWMG could 
speak as a representative regional group on many of these topics. This would enable the region to be 
more actively involved in many of these topics and have the power of true regional representation 
behind it, but would require coordination and integration on a scale beyond what is contemplated in 
the planning phase of this IRWM process. The challenges are described here to present the 
perspective of local stakeholders regarding these issues, and so that opportunities for local 
participation and input into these processes may be identified.  Further work on these topics — 
individually or as a group — is at the discretion of participating stakeholders and will be discussed in 
the chapter describing the RWMG’s next steps. 
 
6.3.1 FERC Relicensing 
The hydropower dams on the McCloud and Pit Rivers were licensed almost 50 years ago and are 
being or have been relicensed between 2005 and 2020. Hydropower relicensing is a once-in-lifetime 
opportunity to address the diverse interests of power generation, ecosystem health, water reliability, 
and recreational opportunities in river stretches impacted by hydropower facilities. While this is an 
opportunity for collaboration and increasing knowledge of the IRWM watersheds, relicensing can 
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also be a challenge to regional relationships. Hydropower licensees, regulatory agencies, tribes, 
recreation interests, and non-governmental organizations all advance objectives in relicensing 
negotiations and sometimes these objectives conflict with each other. Particularly controversial issues 
include: in-stream flow quantity, variability, and temperature; recreational flows; impacts to cultural 
resources; and maintenance of Forest Service lands where much of the hydropower facilities are 
situated. The challenge is to find common ground and solutions that everyone can live with in order 
to reach a settlement among all parties. 
 
In the USR region, PG&E (Pacific Gas & Electric) is the only licensee. They manage projects on the 
Pit River watershed (both within the Region and upstream, but with effects in the Region) and in the 
McCloud River watershed. The PG&E hydropower projects on the Upper Pit completed relicensing 
in 2007. The McCloud-Pit project, which includes transfers from the McCloud to the Pit River by 
way of McCloud Iron Canyon Reservoir, is scheduled to be completed by 2015. The results of the 
relicensing process will dictate operation conditions for these hydropower facilities and will impact 
the health of the river ecosystems for the life of their licenses, which can extend from 20 to 50 years. 
 
Opportunities for Local Engagement or Action 
The IRWMP will not directly address the Federal Energy Regulatory (FERC) relicensing challenge; 
however, it will provide valuable resource data through the implementation of projects such as water 
quality monitoring, sediment transport, mercury impacts and habitat needs. The IRWMP will also 
provide tools for data management, dissemination and climate change analysis, as well as a forum for 
discussion and relationship/partnership development. 
 
6.3.2 Weather Modification and Precipitation Enhancement 
 
Weather modification 
Weather modification is the act of intentionally manipulating or altering the weather. The most 
common form of weather modification is cloud seeding to increase rain or snow, usually for the 
purpose of increasing the local water supply and hydropower generation.   
 
Weather modification can also have the goal of preventing damaging weather, such as hail or 
hurricanes, from occurring; of causing or ameliorating a drought by “steering” rain to specific 
portions of the globe. While there are no entities in the USR region that have come forward with this 
as a strategy, stakeholders are aware of this practice throughout the region and the western coast of 
North America. Unintended climatic consequences could be numerous, such as changes to the 
hydrological cycle, including droughts or floods, caused by the geoengineering techniques, but 
possibly not predicted by the models used to plan them. Such effects may be cumulative or chaotic in 
nature, making prediction and control very difficult. In the interest of full public and scientific 
understanding of potential impacts and outcomes, any effort to engage in weather modification 
practices in the USR should be subject to “public disclosure”. 
 
Opportunities for Local Engagement or Action 
The IRWMP will not investigate this issue in depth. However, it is a practice that stakeholders should 
be aware of as they consider projects that could be impacted by weather modification. It is also a 
topic that could be included in any educational and/or advocacy efforts to be pursued by the RWMG. 

 
Precipitation enhancement 
Cloud seeding artificially stimulates clouds to produce more rainfall or snowfall than they would 
naturally, and has been practiced in California since the early 1950s. This process injects special 
substances (usually silver iodide but occasionally liquid propane) into the clouds either through 

 
Page 6-10                                                        Chapter 6 – Issues and Interests              



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

 
ground generation or by plane deposition, which then encourages the formation of snowflakes and 
raindrops. 

 
Since December 2005, PG&E has placed about 20 cloud-seeding units in Shasta and Siskiyou 
Counties, in the McCloud and Pit River areas. Using silver iodide generators, PG&E proposed that 
each unit be run about 20 days maximum per year. According to Department of Water Resources 
(DWR) staff, no permits were needed from the county air quality districts because silver iodide is not 
classified as a hazardous or toxic air pollutant. Public notification requirements for such projects 
consist of a Notice of Intent (NOI) to be filed with DWR, and a notice in the newspaper. 

 
According to PG&E calculations, “the silver concentrations measured in snow, water, soils and lake 
sediments are far below thresholds of concern for humans, animals, fish, insects and plants. … Also, 
emission rates of primary pollutants (NOx, CO, etc.) from the seeding generators’ chimneys are far 
below regulated rates.” (e-mail from Wayne E. Yeager, Sr. Environmental Engineer, PG&E, to 
Siskiyou County, December 7, 2005). 

 
PG&E also proposed a cloud-seeding project in the Upper Pit watershed in the 2009 Update of the 
State Water Plan, where the company acknowledged several cloud-seeding projects in the state.  
According to DWR records, PG&E withdrew that most recent cloud-seeding proposal, as the process 
remains a subject of high controversy. 

 
Opportunities for Local Engagement or Action 
Stakeholders suggest more open communication regarding these efforts and the data and analyses on 
their outcomes. Most stakeholders are not supportive of these techniques, and would rather see a 
natural cycle with more active management on the ground. This topic requires additional 
communication and outreach. 
 
6.3.3 Salmon Reintroduction 
Chinook salmon and steelhead have been absent from the Upper Sacramento and McCloud rivers for 
over 70 years.  National Oceanic and Atmospheric Administration (NOAA) Fisheries and the Bureau 
of Reclamation are considering the concept of reintroducing salmon above Shasta Dam. This is due to 
uncertainty about the viability of currently listed populations of federally threatened fall-run and 
endangered winter run Chinook in the Sacramento basin below Shasta Dam. NOAA is currently re-
writing opinions related to reintroduction of these species. The Bureau of Reclamation (BOR) is also 
preparing an Environmental Impact Statement (EIS) for a pilot project that will introduce adult 
salmon from one or both of the listed runs into the rivers above Shasta Dam to determine whether 
these runs can viably spawn in these waters. Shasta Dam is the primary barrier to passage of salmon 
to these streams. A reintroduction effort would be complicated and would need coordination from a 
variety of agencies, stakeholders, and other interested groups.  
 
Reintroduction of native salmon to the Upper Sacramento and/or McCloud watersheds is of great 
interest to many stakeholders in the USR. Some are supportive of the process, while others are wary 
of potential challenges: 

• Many tribal groups are supportive of restoring populations of a species that is an important 
part of their cultural heritage and lifeways. 

• Restoring native species could renew a valuable economic resource for the region, restore a 
vital indigenous cultural resource, and provide a model for other restoration projects. 

• Many landowners are concerned about additional regulatory requirements associated with 
managing land around waterways where endangered species are present. 
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• Similarly, municipal agencies are concerned about additional water quality limits that might 
be required to protect reintroduced endangered species. 

• The McCloud and Upper Sacramento are both popular recreational fisheries. There is 
concern about the impacts of reintroducing an endangered species on existing recreational 
fishing opportunities in these rivers, and how changes could impact the local economy. 

 
Opportunities for Local Engagement or Action 
Stakeholders will continue to track the salmon reintroduction process with great interest, and this 
group may seek to identify strategies that inform the process and minimize resultant conflicts. Prior 
collaboration and planning among stakeholders could guide the development of regulations affecting 
all private landowners with land adjacent to waterways that historically supported anadromous fish 
habitat.  It’s possible that the IRWM process will result in collaborative actions that will improve 
habitat as well as minimize regulatory enforcement and impact on regional economics. 
 
6.3.4 Raising Shasta Dam 
In the 1990s, with increasing water shortages in the Central Valley, the Bureau of Reclamation 
suggested expansion of Shasta Dam. Options for raising the dam consider additional heights ranging 
from less than 20 feet to 200 feet. The proposed raising would have significant impacts to the Pit, 
Sacramento, and McCloud rivers as well as inhabitants, fishermen, Native Americans, and 
recreationalists. The McCloud River is an area of particular interest because of the quality of the local 
trout fishery.  
 
This challenge particularly affects the Winnemem Wintu Tribe as the land inundated by the 
construction of Shasta Dam held the largest of the historic Wintu villages in the area, along with 
many sacred and ceremonial sites. Any expansion would inundate additional land and many 
remaining sacred tribal sites.  Complicating that, the tribe is not federally recognized, and so their 
input is not assessed on the level of “government-to-government” communication that federally 
recognized tribes’ input would be. 
 
Some concerns voiced by in-region stakeholders include the following: 

• There have been no alternative water sources identified that could be developed in place of 
raising Shasta Dam – this has been identified as the single possible project for its purpose. 

• Raising Shasta Dam has been seen by some regional stakeholders as being tied to the 
building of the peripheral canal, or through-Delta conveyance structures to get more water 
to the southern portion of California. This diversion could have devastating effects to the 
surrounding Delta ecosystems, and would change forever how water is distributed in 
California. 

• About 60% of the cost of the dam raise is attributed largely to salmon habitat improvement 
below Shasta Dam; some stakeholders feel as though this is a disingenuous attribution. 

 
The IRWM will not directly address this challenge, however, information collected and data provided 
through the IRWM process will be available to consider as this challenge is addressed in the future. 
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Opportunities for Local Engagement or Action 
Recognizing that the process and decision-making regarding whether to raise Shasta Dam is a process 
managed by the U.S. Bureau of Reclamation, and is beyond the scope of the Upper Sac IRWM plan, 
some stakeholders within the Region nevertheless feel it is important to include their interests as they 
relate to the possibility of raising Shasta dam and expanding Lake Shasta into areas within the Upper 
Sacramento, McCloud, Lower Pit Rivers IRWMP: 

• Protecting ancestral lands and cultural sites of indigenous people 
• Protecting riparian and in-stream habitat for native fish and wildlife 
• Inundation of the wild and scenic stretch of the McCloud River. 
• Protecting Area-of-Origin water rights 

 
6.3.5 Potential Industrial-scale Geothermal Energy Development 
Leases issued in the 1980s for industrial-scale geothermal development encompass 60 square miles in 
the Medicine Lake Highlands (MLH). While leasing applications on Mount Shasta were refused by 
the USFS in 2008, because of the Mountain’s cultural and spiritual significance to Native American 
Tribes and Nations, industrial geothermal energy development remains a potential threat on Mount 
Shasta as well. The Programmatic Environmental Impact Statement for Geothermal Leasing projects 
capacities of 480 megawatts in the MLH and 240 megawatts on Mount Shasta. Geothermal extraction 
in MLH would involve drilling up to 9,000 feet below the surface through 800–1,000 feet of the fresh 
water aquifer. Risks of contamination and cross-contamination can occur from spills, toxic emissions, 
well-casing failures, blowouts, earthquakes, and subsidence. Geothermal development would involve 
hydro fracturing, which employs the same technology and similar practices as the hydrological 
fracturing, or fracking, by the oil and gas industry. Both processes inject millions of gallons of water 
laced with an array of chemicals, including acids, or proprietary formulae deep into wells in an 
attempt to release trapped resources. Geothermal hydro fracturing includes use of hydrofluoric acid 
(toxic at even a few parts per million) and hydrochloric acid, both of which are on the Environmental 
Protection Agency’s (EPA) toxic substances list.  
 
For the past 15 years, the first two geothermal proposals (totaling 98 megawatts) have been a source 
of conflict between federal and county agencies on the one hand, with tribes and environmental 
organizations on the other, resulting in administrative appeals, lawsuits and, thus-far, fruitless 
attempts at negotiations. With Calpine Corporation’s latest proposal representing a fivefold increase 
to 480 megawatts, it is likely that the process will extend into a new environmental review activities 
during which increased hydrological information could contribute to sound science-based decisions. 
 
Opportunities for Local Engagement or Action 
It is hoped that the IRWM implementation process will result in further gathering of baseline 
hydrologic data on the Medicine Lake Volcano and the Fall River Springs (FRS). Because the 
recharge area is located in the USR and the discharge is in the Upper Pit IRWM Region, projects 
would be inter-regional in their implementation and results. Along with data already available, this 
will more clearly demonstrate the connection between MLH and FRS, and the vulnerability of this 
hydrologic system that delivers gravity-fed pristine waters to Shasta Reservoir, an integral water 
source for California. 

 
6.3.6 Aboriginal Sovereignty 
One of the tribes in the USR, the Shasta Nation, sees the IRWM planning process as a distinct threat 
to tribal sovereignty and has made repeated requests to halt the planning process completely by order 
of the Tribe as a sovereign nation, identifying most of the USR area as ancestral tribal lands. This 
statement excludes other tribes holding ancestral claims to lands within the USR. (Note: The 
statements and opinions of leaders of the Shasta Nation in this regard are not shared by the Shasta 
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Indian Nation, which also represents the people of the greater Shasta culture, nor do other tribes in the 
region concur with those opinions.)  The challenge in addressing this statement is complicated by the 
fact that the treaties for many — if not most — of the tribes in California have never been formally 
ratified, or even rejected, by the federal government. This leaves tribes’ status undetermined and 
complicates the relationships between tribes, local governments, private landholders, and the federal 
and state government. Further complicating matters, the issue of sovereignty has not been found to be 
a stumbling block by other tribes. One of the other tribes in the USR distinctly has stated that 
sovereignty is not an issue for IRWM planning, nor is it the venue to voice these concerns or develop 
a case for federal recognition. The Impacts and Benefits section of this document (Chapter 11) has 
more information on this topic. 

 
Opportunities for Local Engagement or Action 
The choice made by the USR stakeholders is to acknowledge this as an issue for the region. 
Stakeholders expect that this discussion will be ongoing throughout the implementation of the 
IRWMP. 
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