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8. Resource Management Strategies Introduction 
Resource Management Strategies (RMS) were first introduced by the California Department of Water 
Resources (DWR) in the 2005 California Water Plan (CWP).12 They were updated in the 2009 CWP. 
This list includes the 29 RMS found in the 2012 Integrated Regional Water Management (IRWM) 
Guidelines as well as one additional strategy identified by the regional water management group 
(RWMG). These RMS enhance the tools stakeholders can utilize to address water resource 
management and planning challenges. A strategy, as defined in the 2009 CWP, is “a project, program, 
or policy that helps local agencies and governments manage their water and related resources.” 
Stakeholders have considered this list a tool for water management. Not all parts of this tool are 
useful or appropriate for the Upper Sacramento, McCloud, and Lower Pit IRWM Region (USR), but 
all projects identified through the USR process will make use of at least one of these RMS. The 
combination of RMS utilized will depend on multiple variables, including the project type, climate 
and population projections, existing infrastructure, environmental and social conditions, and the 
USR’s objectives.  
 
This chapter lays out potential strategies stakeholders have identified for the USR. It also identifies 
strategies that may be in practice, but that the group feels should be watched closely for outcomes and 
possible adaptive management. It is important to note that the identification or use of any particular 
strategy does not represent any individual stakeholder nor the USR RWMG’s collective dismissal or 
absolution of rights or responsibilities regarding resource management and/or allocation. 
 
8.1 Selected Mix of Management Strategies  
The mix of water management strategies displayed below demonstrates the breadth of potential tools 
available to USR stakeholders. These strategies present a variety of ways to address water 
management challenges and those that are applicable within the USR Region will likely be used by at 
least one implementation project. Most projects use more than one strategy, providing several 
different approaches to a specific challenge and allowing for integration throughout the project. 
Stakeholders defined the strategy mix and these same stakeholders will be using the strategies to 
implement projects in the next 30 years. The list below is organized by type of strategy, using the 
following headers: Operational and Management Efficiency, Using Less Water, Land and Water 
Stewardship, Water Quality Management and Protection, Other Applicable Strategies, and Strategies 
Considered Not Applicable to the USR. Each strategy is presented with a description and following 
actions for how and where it may be applicable within the USR. 
 
8.1.1 Operational and Management Efficiency 
Using water more efficiently indicates a regional commitment to increasing the work produced — or 
economy or habitat supported — by each drop. An example of this can be seen in the conveyance 
strategy: perhaps a canal works just fine for delivering water to a single city, but there may be other 
needs between the diversion point and the delivery point, such as habitat needs, other withdrawal 
points or pipes, or a need for the water to provide dilution to preserve water quality. If the region is 
using that water more efficiently, it may choose to keep the water in the stream so that the base flow 
is maintained and divert the water directly to the city at a different point lower in the river. Likewise, 
as climate change alters the region’s hydrology and more precipitation falls as rain rather than snow, 
it may be important to replace those former “snow reservoirs” with restored meadows or engineered 
reservoirs to retain the supply that formerly remained in the region through the snowpack. The 

12 This is a document produced every five years by the California Department of Water Resources for reporting on statewide 
water resource use and planning water resources management. 
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strategies listed below are possible approaches to increasing the region’s operational and 
management efficiency. 

 
a. Conveyance — Regional/Local 
Conveyance provides for the movement of water, and infrastructure for this activity can 
include natural watercourses as well as constructed facilities like canals, pipelines, and 
ditches. Analyses for conveyance changes and additions usually must be made at project-
specific regional or inter-regional conveyance options rather than at a larger regional level. 
Addressing conveyance can be beneficial as it can improve regional efficiency through the 
use of cooperatively managed canals or pipes; can increase the reliability of water systems 
through the installation of interties; and can help a region to address resource management in 
a more holistic manner that meets infrastructure needs and requirements while minimizing 
cost and negative environmental effects. Some of the actions that may be appropriate in the 
USR include the following: 

• Increase the reliability of canals and ditches by lining and/or piping, recognizing 
and adapting to recreational and environmental needs as appropriate 

• Recognize systems vulnerable to catastrophic failure (mass wasting, infrastructure 
failure, etcetera) and identify potential interties with other systems and/or with 
other water sources to enable a quicker response in the event of an emergency 

• Improve flow measurement and conduct system loss monitoring 
 

b. System Reoperation13 
System reoperation is applicable in the region. There are many small systems for which this 
may represent an option for increased water supply. On a larger scale, potential actions could 
include diversion consolidation (moving multiple diversion points to a single point and 
withdrawal facility), where appropriate and feasible, in order to increase efficiency on a 
financial and resource basis. Federal Energy Regulatory (FERC) relicensing can include 
significant system reoperation, benefiting the environment, regional water agencies, the 
recreating public, and many other user groups. While this is a separate activity from the 
IRWM development and adoption process, it does affect regional water management and 
should be tracked for potential changes. 

 
c. Water Transfers14 
Water transfers are traditionally defined as a voluntary change in the way water is distributed 
among water users in response to water scarcity. These transfers can occur within a basin or 
between two or more basins. Water transfers are used by water rights holders in some regions 
to generate revenue when there is adequate supply to sell and infrastructure to get it to its 
destination. However, in some cases, water transfers can negatively affect water users who 
have limited legal standing in the transfer.   
 

13 System reoperation means changing existing operation and management procedures for existing reservoirs and 
conveyance facilities to increase water related benefits from these facilities. System reoperation may improve the 
efficiency of existing water uses or it may increase the emphasis of one use over another. Although reoperation is generally 
regarded as an alternative to construction of major new water facilities, physical modifications to existing facilities may be 
needed in some cases to expand the reoperation capability. 

14 Water transfers are a voluntary change in the way water is distributed among water users in response to water scarcity. 
The California Water Code defines a water transfer as a temporary or long-term change in the point of diversion, place of 
use, or purpose of use due to a transfer or exchange of water or water rights. They can be between individual water right 
holders, water districts that are neighboring, or across the state provided that there is a means to convey and/or store the 
water. 
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In the USR Region, this has been seen when a water bottling company mines groundwater to 
sell elsewhere, resulting in a draw down of wells for surrounding inhabitants. While this is 
not a traditional transfer, it can be seen as such in this way. More information on groundwater 
is available in Strategy “q”, Watershed Management. 
 
Specific to the USR, future actions may include: 

• Work collaboratively to identify where shortages may occur in times of supply 
constraint (due to weather or climatological patterns) and address these needs 
through advance planning 

• Identify opportunities for water transfer between in-basin interests/stakeholders in 
order to be most efficient with regional resources while protecting current water 
users 

• In years of above-normal rainfall, look at opportunities for temporary transfers in 
order to pay for improved infrastructure and/or to make use of conjunctive basin 
management in below-normal years 

 
d. Conjunctive Management and Groundwater Storage15 
Shasta County has begun planning for conjunctive use within the Redding Basin and could 
provide a basic foundation for regional planning of the same type. This could be especially 
helpful in the case of multiple dry years. In addition, regions throughout the state have 
investigated the possibility of working with downstream agencies reliant upon groundwater to 
establish collaboratively-based conjunctive use. Actions taken regionally could include: 

• Identify aquifers in the region and the potential for conjunctive use for both 
agricultural and urban purposes 

• Begin long-term monitoring of region-wide municipal and industrial groundwater 
water sources, including age dating, flow, timing, drawdown response, and 
response to water year types to better prepare for possible hydrologic changes due 
to climate change 

• Identify aquifers that may be threatened by overuse and discuss management plans 
to stabilize these levels 

• Groundwater storage may be appropriate in some parts of the region; this would 
require an identification of basins with adequate capacity and residence time, as 
well as infiltration areas 

 
e. Recycled Municipal Water 
There are opportunities for recycled water — especially for agricultural and/or recreational 
(golf course) use — in areas proximal to central wastewater treatment plants. Costs could be 
shared through partnering within and outside of the region, where possible. In the case that a 
recycled water project is considered by regional stakeholders, a salt and nutrient management 
plan (SNMP) will be examined in cooperation with the Central Valley Salinity Alternatives 
for Long-Term Sustainability (CV-SALTS) program (see Salt and Salinity Management, 
Strategy “ee”, below). 

 
f. Surface Storage — California Bay-Delta Program (CALFED) 
The strategy to raise Shasta Dam would result in a portion of the currently identified USR 
being periodically inundated. The state and federal governments have funded an investigation 
into raising the dam; explicitly conceived of to support three of CALFED’s program 

15 Conjunctive management is the practice of using both groundwater and surface water as the resource is available. For 
example, in a dry year when surface water either isn’t available or is needed for fisheries uses, groundwater may be used; 
in a wet winter, additional supplies may be stored in a groundwater aquifer for use during dry seasons and/or years. 
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objectives of water supply reliability, water quality, and ecosystem restoration. While some 
statewide interests support this effort, it receives varying support in the USR. It may add 
flexibility to the state’s water management system, but that benefit comes at a cost to local 
tribes, many of whose sacred sites and ancestral villages have already been inundated by the 
current reservoir footprint.  Stakeholders acknowledge that this process, while controversial 
within and outside the region, is not part of the IRWM planning process.   

 
g. Surface Storage — Regional/Local 
Climate change could have an effect on regional hydrology. Most models show a short-term 
increase in the snow pack on Mt. Shasta with a decrease in the snowpack in the long-term as 
an increasing percentage of precipitation comes as rain. How these changes will affect 
municipal water supplies collected from mountain-fed springs is uncertain. In addition, 
growing population may put additional pressure on local storage capacity. An important 
activity for the region is to identify the need for new, additional, and replacement storage 
including conventional and off stream reservoirs as well as tank storage 

 
h. Matching Quality to Use 
Matching water quality to use is a management strategy that recognizes that not all water uses 
require the same quality water. One common measure of water quality is its suitability for an 
intended use; a water quality constituent often is only considered a contaminant when that 
constituent adversely affects the intended use of the water. Accordingly, the following actions 
could be applied in the USR region: 

• It may be possible in the region to allocate effluent for in-stream uses 
• It may be appropriate that water used in industrial processes, such as in timber 

mills, could be of non-potable quality in order to preserve potable water for human 
consumption 

• Also see applications for recycled water use (RMS “e”, above) 
 
8.1.2 Using Less Water 
Using less water for human activities means that a greater amount can be left in natural systems for 
aquatic biota and habitats. In addition, using less means less investment in infrastructure for ever-
larger pipes, treatment plants, and inputs. Because of technological advancements in efficiency 
mechanisms, using less water doesn’t have to mean lower economic output or gain. On a simple 
level, using a low-flow showerhead means an individual can take the same length shower and use 
less water than with a conventional showerhead. More complex technology can result in high 
efficiency commercial dishwashers, or car washes that recycle the wash water. For agriculture, this 
may mean switching from flood irrigating alfalfa, which is a low-value, high-water-use crop, to 
vegetables, which usually use less water and have a greater economic return. 

 
i. Agricultural Water Use Efficiency and Rain-fed Agriculture 
Climate change may impact water availability for all uses. Increased efficiency can only 
increase resiliency and adaptability of agricultural uses to uncertain changes, and may 
provide economic benefits to agricultural users. While it’s not likely to generate significant 
water resources within the basin, the strategy is relevant and may be applied to any amount of 
agricultural acreage throughout the region. Activities supporting this strategy could include: 

• Installing more efficient irrigation infrastructure, including gated piping, tailwater 
ponds for reuse and replacing gravity fed systems with pumps 

• Lining canals and ditches 
• Planting crops with lower water requirements 
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• Make available and utilize water conservation tools such as soil moisture 

monitoring 
 

j. Urban Water Use Efficiency 
Similarly to above, climate change impacts to the region’s hydrology may impact water 
supply availability for all users. In addition to this, a growing statewide population will put 
additional pressure on all supplies. Experience has shown that improving urban water usage 
efficiency has economic benefits. Suggested actions for increasing urban water use efficiency 
include the following:  

• Implementing efficiency measures (best management practices, or BMPs) such as 
low-flow toilets, water-efficient landscape (such as native plants) 

• Identifying areas where increased education and outreach targeting water use 
efficiency could be effective 

• Water system metering 
 
k. Irrigated Land Retirement 
It’s possible that, on an individual and opt-in basis, some landowners would be interested in 
retiring portions of their land adjacent to streams or other waterways (due to flooding risk and 
the cost associated with protection and/or insurance), or putting property in conservation 
easements. 

 
8.1.3 Land and Water Stewardship 
While all strategies contribute to a region’s stewardship of resources, the strategies listed below 
especially lend themselves to responsible resource planning and management. This requires, in most 
cases, collaboration between at least two organizations, and often many more. Stewardship is the act 
of managing resources so that they may support multiple uses and endure for future generations. 

 
l. Agricultural Lands Stewardship 
Agricultural lands maintain the character of the watershed, and benefit local economies. They 
can retain carbon and may be part of a carbon sequestration program to mitigate climate 
change. The protection of agricultural lands can aid in the maintenance of a balanced and 
collaborative approach to resource management, including ecosystem and open space 
preservation. In light of these benefits, possible actions could include: 

• Improve on-farm irrigation efficiency practices, and minimize runoff — a potential 
source of pollution 

• Work with land conservation agencies to reduce development pressure on 
agricultural land  

 
m. Ecosystem Restoration 
Source water areas are important to the state for many reasons, including the fact that intact 
watersheds provide many ecosystem services, some quantifiable, others more difficult to 
assess. Climate moderation, carbon and nutrient storage, water purification and supply, 
recreation, habitat, forest products, and genetic reservoirs are just some of the services 
provided by these watersheds, and the services provided by this “green” infrastructure is 
usually much cheaper than the engineered alternatives.  While few ecosystems have the 
potential to be restored to pre-Gold Rush condition, a functional and beneficial ecosystem 
provides many services to communities. Additionally, ecosystems and components within 
them can have spiritual importance/relevance to communities throughout the region and so 
should be maintained in order to provide for that use. Actions supported by stakeholders 
include: 
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• Meadow restoration, stream bank stabilization, riparian vegetation planting, 
removal of invasives, and other restoration activities  

• The protection and preservation of springs as water supply sources as well as 
valuable ecological and spiritual resources in the region 

• Identify where recreational development has harmed water quality in the region 
and take action to remediate it 

• Encourage a natural sediment transport regime through minimizing areas of 
excessive erosion and sedimentation and encouraging the transport of substrate 
through habitat restoration and changes in reservoir and hydrologic system 
management 

• Assess culverts for adequate passage of aquatic organisms as appropriate  
 Where ecologically appropriate and financially feasible, replace culverts with 

dips or bridges 
 

n. Forest Management 
Similar to ecosystem restoration, forest management is an integral component of water 
management and planning. Forests serve as water reservoirs through biomass water retention; 
they reduce sedimentation and erosion through slowing water down and allowing substrate to 
drop out; and forests support many riparian plant and animal species. Natural systems 
preserve the flexibility and robustness in water supply systems, enabling regions to better 
prepare for and adapt to changing conditions due to climate change, changing economic 
conditions, population pressure, and others. Actions may include: 

• Protect regional forests from catastrophic fire through strategic fuels management 
programs  

• Improve forest health through forest restoration programs 
• Identify areas important to water supply and provide incentives for management of 

those parts of the forest specifically for water quality protection and supply 
• Work to emphasize the importance of Upper Sacramento-McCloud forests to 

California’s water supply, including through collaborative partnerships, such as 
with the U.S. Forest Service’s “Forests to Faucets” project  

• Identify opportunities to purchase conservation easements or fee title on forestland 
from willing sellers to protect water supply and quality and prevent the conversion 
of the property out of forestland. 

• Maintain the use of the forests as a renewable forest product resource and major 
component in the regional economy 

• Assess the condition and management of forest roads (on public and private land) 
for adherence with best management practices in order to reduce sediment loads 
and erosion while providing needed access for forest management activities 

 
o. Recharge Area Protection 
The USR is a source water area for the Sacramento Valley, as well as for the Federal Central 
Valley Project. In addition, the region provides recharge to both the Cascade and Central 
Valley ground water sources. It is not known exactly where these recharge areas are or how 
they work (including transport time). Stakeholders need a better understanding of how these 
underground systems work, and how the region is connected to groundwater resources 
throughout the state. Actions could include: 

• Identify and describe/delineate significant aquifers in the region and the recharge 
areas supplying them  
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• Chart historical snowpack in these recharge areas, and develop long term 

monitoring of these recharge zones to forecast potential drought years and impacts 
from climate change 

• Model how changes in precipitation (from snow to rain) could impact recharge and 
residence time in the aquifers 

• Where possible and appropriate, work with the appropriate local, state, and/or 
federal agencies to protect and restore these areas from activities (such as 
geothermal energy development) that could harm supply or quality 

• Preserve and, where degraded, restore meadow habitats, which serve as important 
recharge areas and can provide a dry season “buffer” against climate change 

 
p. Precipitation Enhancement 
Precipitation enhancement occurs throughout California, especially in source water areas.  
Stakeholders have mixed feelings about the topic, and feel that it should be broadened with 
the title of Weather Modification. Because it already occurs, it is important for some 
stakeholders that they have a better understanding of: 

• The effects of these efforts (particularly to water quality and ecological health), and 
• The extent to which they occur. 

In the long term, stakeholders may choose to try to support or discourage this strategy, or 
engage with those who manage weather modification activities to influence where, when, 
and how it is implemented. 
 

q. Watershed Management 
Similar to forest and ecosystem preservation, management, and restoration, watershed 
management is essential in providing a robust resource base from which to respond to 
projected climate change effects as well as existing and future water demands. Watershed 
management can help to maintain a regional flexibility and response in the face of climate 
change and/or extreme weather events (long-term drought, intense rainfall events, impacts on 
snow pack and hydrologic recharge, etc.). Some regional actions specific to the physical 
watershed could include: 

• Preserve habitats and ecosystems that provide functions essential to water 
management 
 These include erosion prevention, healthy sedimentation levels, water 

temperature preservation, and the provision of a cold-water pool in the 
summertime 
 Promote conservation of terrestrial and aquatic habitat connectivity  
 Protect, preserve, and restore, where appropriate, the riparian zone 

• Identify where noxious weeds may become a serious problem for recreational use, 
agricultural activities, water quality, ecosystem integrity, or other reasons and 
manage those infestations accordingly 

• Improve data collection and sharing amongst/between watershed stakeholders and 
outside entities 

 
Watershed management could also include an emphasis on public outreach, coordination 
between stakeholders, and increasing regional capacity and investment in watershed services. 
These actions would strengthen the local control of water resources as well as ensure more 
comprehensive and consistent management strategies between organizations. It would also 
increase both in-region and outside investment into regional resource management. Potential 
actions could include:  
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• Increase levels of community knowledge regarding their watershed and encourage 
responsible stewardship and protection 

• Identify places where collaborative planning/management would be feasible and 
best implement management activities 
 Coordinate with and between stakeholders where appropriate 

• Build regional capacity through stakeholder partnerships and collaboration 
• Encourage continued collaboration and regional stability through development of 

intra-agency relationships through the RWMG 
 

Groundwater and its effects and interaction with surface water are a prominent issue in the 
USR.  The groundwater resources available in the region are largely of a fractured rock, or 
volcanic, nature. In fractured rock aquifers, groundwater is stored in the fractures, joints, and 
cavities of the rock mass. Water availability is largely dependent on the nature of the 
fractures and their interconnection, creating a resource that is unpredictable and unreliable, 
especially when impacted by additional activities such as increased pumping from 
development or industry. Most inhabitants rely, to some extent, on groundwater resources for 
potable water use. Groundwater is also part of industrial use and development. In California, 
if a groundwater basin is not adjudicated16, all landowners are essentially water rights holders 
to the water underlying their property, without limits beyond that of “reasonable and 
beneficial use” as defined in the California Water Code and state constitution. If a 
groundwater user pumps beyond the capacity of the basin (which varies depending on the 
aquifer and geology of the region), this user can affect the ability of other groundwater users 
to make use of the resource. Those negatively affected users then have no recourse (beyond 
the courts system) due to the informal nature of groundwater management in California.   

 
Siskiyou County does have a groundwater ordinance that prevents the withdrawal and sale of 
the water outside the county boundaries without a permit from the County Board of 
Supervisors, with an exception for bottled water operations. The ordinance is effective on all 
lands in the jurisdiction of Siskiyou County; city councils must adopt the ordinance for it to 
be effective within city jurisdiction. The City of Mt. Shasta has adopted an ordinance almost 
identical to Siskiyou County’s. These local laws make the county groundwater ordinance 
applicable within the jurisdictional boundaries.  Some of the actions below could be very 
important to the region in planning for a sustainable water source for all users over the long 
term: 

• Assess the connection between groundwater and spring and surface water sources 
to better understand their interactions  

• Monitor the effects of groundwater use by industrial sites on surrounding 
residential wells; work with jurisdictions to minimize negative effects to 
inhabitants of the region 

 
r. Land Use Planning and Management 
Developing a clear connection between land use planning and water management is essential 
for a balanced water supply, preservation of regional aesthetics, and retaining systemic 
flexibility to adapt to changes. Activities might include: 

16 In basins where a lawsuit is brought to adjudicate the basin, the groundwater rights of all the overliers and appropriators 
are determined by the court. The court also decides: 1) who the extractors are; 2) how much groundwater those well 
owners can extract; and 3) who the Watermaster will be to ensure that the basin is managed in accordance with the court's 
decree. The Watermaster must report periodically to the court. There are 22 adjudicated groundwater basins in California; 
none are in the USR. Text taken on 5/2/2013 from 
http://www.water.ca.gov/groundwater/gwmanagement/court_adjudications.cfm. 
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• Further the relationship between county and city planning departments and their 

counterpart water agencies to ensure that adequate water supply, resource 
protection, and efficiency is considered in infrastructure planning 

• Implement low impact design, where appropriate and feasible, to protect and 
maintain water quality, quantity, and to manage stormwater 

• Identify water supply constraints and communicate these to counterpart planning 
entities; foster cooperation to address these challenges 

• Compilation of a basin study/inventory can aid land use planning entities in 
identifying viable areas for growth and development 

• Identify and assess recharge areas for ground water supplies and limit development 
in those locations (see also strategy “o”, above) 

 
s. Water-dependent Recreation 
Recreation activities contribute significantly to the USR’s annual revenue, and include 
activities as diverse as backcountry uses in winter and whitewater rafting and boating in the 
summer.  These activities are dependent upon having a reliable water resource available at the 
right time and place. Actions to support these values include: 

• Provide public access to regional water features while ensuring that private 
property rights are respected 

• Enhance the educational qualities of recreational activities throughout the region 
• Work with a variety of stakeholders (USFS, power providers, educational 

institutions, non-profits) to identify recreational and educational opportunities 
• Ensure that current and future recreational developments do not endanger water 

quality and/or environmental characteristics 
• Ensure that current and future recreational developments do not harm areas and 

resources of indigenous cultural value; this includes activities ranging from the 
unintentional harm done through the use of sensitive locations to the purposeful 
degradation of cultural sites and even removal of cultural artifacts 

 
8.1.4 Water Quality Management and Protection 
The quality of water resources affects how and when they are used. Through the Basin Plan for the 
Sacramento Valley, the State Water Resources Control Board assigns beneficial uses to waterways 
and water bodies throughout the state, naming the uses applicable to these places (information 
specific to the USR on beneficial uses may be found in Chapter 3, Region Description). The 
beneficial use identified then comes with water quality parameters to uphold and, in some cases, 
apply restoration activities. The health of those who use these water bodies is dependent upon their 
quality. If a water body is designated for recreation, for example, but is polluted by excessive fecal 
coliform, those who use that water body for its designated use will get sick. Likewise, plants and 
animals require specific water quality parameters. The strategies below identify a variety of ways 
that USR stakeholders can see taking action to protect water quality throughout the region. 

 
t. Pollution Prevention 
Pollution prevention can improve water quality for all beneficial uses by protecting water at 
its source and therefore reducing the need and cost for other water management and treatment 
options. Actions might include: 

• Restore degraded riparian habitats where elevated sediment or turbidity cause 
nuisance or adversely impact beneficial uses per the Basin Plan 

• Identify whether dams have significantly altered the sediment regime downstream 
and address the issue where appropriate 
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• Assess the costs and impacts of current water quality management activities and 
use this assessment to guide future implementation programs 

• Identify abandoned mines throughout the region and assess the level to which these 
sites contaminate regional waters 

• Construct and maintain livestock exclusions around sensitive meadow and riparian 
habitats, particularly in areas that are important for groundwater recharge or source 
water protection; Consider existing storm water treatment and management and 
identify areas where pollution prevention would be possible 

• Consider industrial pretreatment as applicable 
 

u. Groundwater Remediation / Aquifer Remediation 
While this RMS can be listed as an issue on the macro scale for longer-term consideration, 
contamination of these resources is not at a level of concern currently. There are specific 
locations throughout the region where old industrial sites (mills, mines, etc.) may be leaching 
contaminants into the groundwater. One of the issues identified through the RWMG 
interview process is a need for more detail regarding basin characterization; this process 
would aid in the RWMG’s understanding of this issue, as well. 

 
v. Drinking Water Treatment and Distribution 
While much of the region is served high-quality water by small municipal water districts, 
drinking water is a challenge for some Native American tribes in the region. These are largely 
cases on an individual residence basis, where inhabitants must go to the river with buckets for 
drinking water, or have such inadequate wastewater management systems that grey- and 
black-water is disposed of on the ground’s surface. In addition, some of the small water 
systems, especially those serving disadvantaged communities (DACs), may have a difficult 
time complying with continually updated potable water standards. Distribution systems that 
have inadequate storage and/or pressure, under-sized pipes and/or tanks, or are made up of 
aging infrastructure may present risks to drinking water quality and service. The cost and the 
expertise necessary to identify issues and update the system are both potential challenges. 
Source water area uses, including forests at risk of catastrophic wildfire, can negatively affect 
water quality for potable use through increased sediment loads, nutrients, and, in some cases, 
heavy metals. The following activities could be important components of this strategy: 

• A basin inventory/study would be helpful in identifying supply sources throughout 
the region 

• Identify places where drinking water quality is threatened and assess the source(s) 
of contamination 

• Replace degraded our outdated water delivery infrastructure to secure reliable 
water supply and reduce system loss 

• Assess drinking water quality of private wells (homes) where sewer systems are 
close (such as one-acre private homes where sewer and groundwater wells are 
close) 

 
w. Urban Runoff Management 
Urban runoff management encompasses a broad series of activities to manage both storm 
water and dry weather runoff (when landscape irrigation water flows to storm drains). Often, 
watershed approaches to urban runoff can be more efficient and more aesthetic than 
traditional infrastructure. These activities might include swales and infiltration basins, 
increasing stream or wetland capacity, or other strategies to increase the landscape’s capacity 
to hold water. This is also called “green infrastructure”. Runoff management activities might 
include the following: 
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• Monitor and mitigate, where appropriate, urban drain dump sites and dry weather 

runoff from sprinklers 
• Identify whether storm events cause water quality problems downstream of 

regional communities and, if so, take action to implement best management 
practices to mitigate these negative effects 

• Implement low-impact design in communities close to potable water sources 
• Identify potential locations for green infrastructure to control pollutant entry into 

waterways 
• Assess adequacy of storm water detention infrastructure 
• Increase community education efforts in coordination with organizations currently 

doing this work to include “drains to river” notification on storm drains and 
awareness programs for proper chemical disposal 

 
x. Wastewater Treatment 
This strategy was identified by the USR stakeholder group as essential in the region due to 
the aging wastewater infrastructure and the need for upgrades to meet new and revised state 
standards. This strategy will also be important when considering water recycling 
opportunities.  Actions might include: 

• Facility upgrades 
• Assessment of private sewage treatment for safety next to wells in areas of semi-

dense development (one-acre plots) 
• Development of strategies for wastewater treatment to ensure the maintenance of 

receiving water quality 
 
8.1.5 Other Applicable Strategies 
  

y. Flood Risk Management 
Flood risk may be felt in different ways in different communities. Because the region is 
located outside of the state’s focus-area for flood management, there is a lack of information 
regarding which communities feel these effects and when. Actions for this strategy may 
include: 

• Identify communities suffering from severe, episodic flooding  
• Take action to aid to remediate flood risk, either through traditional or non-

traditional infrastructure development 
• Assess the future risk of catastrophic flooding due to projected climate change 

effects 
 

z. Economic Incentives (Loans, Grants, and Water Pricing) 
Economic incentives include financial assistance, water pricing, and water market policies to 
influence water management. These incentives can influence the amount and time of use, 
wastewater volume, and source of supply, and are important tools for water managers. 

• Seek loans and grants to fund water infrastructure maintenance and improvement 
• Encourage regular examination and adjustment, where necessary, of water rates 
• Encourage use of tiered rate structures 
• Work with organizations throughout the state to identify a source water area 

investment fund 
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aa. Education 
Similar to many other IRWM regions, stakeholders throughout the USR make use of this tool 
to bridge the divide between stakeholders, establish relationships within the basin, reach out 
to local residents and seasonal recreational use populations and inform policy makers. 
Education is a strategy that is used by most regional water management groups but is 
chronically undervalued.  A community must have at its foundation a similar understanding 
of basic concepts; the role of education is to develop this shared vocabulary. A shared 
understanding facilitates communication and integration of key concepts into planning and 
policy on a variety of levels. In the case of environmental education, those concepts will 
include watershed connectivity, the water cycle, and humans’ place in the ecosystem. This 
strategy should contribute to the provision of educational opportunities for local and state 
policy makers as well as in-region stakeholders, via field trips, workshops, and other means 
to ensure they have a full understanding as they develop policies and programs that will affect 
this source water area. Ongoing and potential new activities are identified in the list below. 

• Lectures and nature walks open to the public would help locals to gain a better 
understanding, enjoyment, and respect for the local environment, as well as 
potentially representing a tourism attraction 

• Work between and among regional educational entities and efforts to develop a 
regional K-12 curriculum that includes topics of water supply, water quality, 
environmental, cultural, and other resource-related issues  

• Invite tour events to local water and wastewater infrastructure — while preserving 
human health and resource safety and protection — to help the local public to 
develop a better understanding of where their water comes from and why it costs 
money 

• Initiate an educational program helping stakeholders to understand how uplands 
and watershed management affects water quality and supply 

• Ensure that local policy makers have a full understanding of regional resource 
management issues from a variety of sources and viewpoints 

 
8.1.6 Strategies Considered but Not Applicable to the USR 
  

bb. Crop Idling for Water Transfers 
This strategy is not relevant to the Upper Sacramento-McCloud IRWM Region, as the region 
doesn’t have adequate agricultural areas to make crop idling a viable strategy for increased 
water supply. 

 
cc. Conveyance — Delta 
This topic is not relevant to the Upper Sacramento-McCloud IRWM Region, as the region 
doesn’t receive water from the Delta. 

 
dd. Desalination 
This topic is not relevant to the Upper Sacramento-McCloud IRWM Region, as the region is 
not close enough to the ocean for this to be viable, nor are there challenges with saline water 
resources. 
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ee. Salt and Salinity Management17 
This topic is not relevant to the Upper Sacramento-McCloud IRWM Region, as the region 
doesn’t have challenges related to salt or saline water. However, stakeholders recognize that 
other water users throughout the state are dealing with water too saline to be used for its 
identified beneficial use. While this is not an issue for USR stakeholders and the RWMG 
does not accept regional responsibility for the problem, projects addressing this issue may be 
considered, including the benefit of decreasing salinity; nevertheless, in-region benefits will 
be of foremost concern when prioritizing issues and projects for funding. 

 
In the event that a recycled water project is identified, collaboration with the CV-SALTS 
program to develop a Salt and Nutrient Management Plan will be pursued. 

 
ff. Dewvaporation or Atmospheric Pressure Desalination18 
This topic is not relevant to the Upper Sacramento-McCloud IRWM Region, as the region 
currently has adequate water resources and the cost of this strategy is prohibitive. 

 
gg. Fog Collection 
This topic is not relevant to the Upper Sacramento-McCloud IRWM Region, as the region 
currently has adequate water resources and the cost of this strategy is prohibitive. 

 
hh. Waterbag Transport/Storage Technology19 
This topic is not relevant to the Upper Sacramento-McCloud IRWM Region, as the region 
currently has adequate water resources; in addition, there is no portion of the region for which 
this strategy would be easy to implement (the region is inland) and the cost of this strategy is 
prohibitive. 

 
8.2 Benefits of Integrating Multiple Management Strategies 
Integration between multiple water management strategies provides benefits in many ways. 
Integration reduces conflict between water users, allowing both sides to see the benefits of a multi-
strategy approach.  This can also be explained by defining integration as a process of diagnosing, 
responding to, and resolving water use problems through the acknowledgement of their 
interrelationship. Integration recognizes that choices must be made and tradeoffs must be analyzed to 
achieve the best use of limited resources among competing uses. Using integrated strategies in each 
project means that stakeholders have looked at the challenge they are addressing with a particular 
project, and decided to address it thoroughly through the use of multiple management strategies and, 
in all likelihood, through collaboration with multiple stakeholders and organizations. 
 
8.3 How Objectives Integrate the RMS 
In the identification of applicable RMS, stakeholders assessed how well each of these strategies 
would serve the region in diversifying the implementation strategies for each objective. Table 8.1, 
below, identifies the applicability of each of the RMS to each of the objectives.  

17 Salts include materials originating from dissolution or weather of the rocks and soil, and salinity describes a condition 
where dissolved minerals of any origin and carrying an electric charge (ions) are present. This is usually measured as 
electrical conductivity (or total dissolved solids) in water. Salt is present to some degree in virtually all natural water 
supplies, but can be a problem if the levels get too high. 

18 Dewvaporation is a specific process of humidification-dehumidification desalination. Brackish water is evaporated by 
heated air, which deposits fresh water as dew on the opposite side of a heat transfer wall. This is used exclusively on a 
small (150-1000 gallon) scale. 

19 The use of waterbag transport/storage technology involves diverting water in areas that have unallocated freshwater 
supplies, storing the water in large inflatable bladders, and towing them to an alternate coastal region. 
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 Table 8.1: How USR Objectives address State and local resource management strategies 
  Resource Management Strategies (all from the 2009 California Water Plan unless otherwise indicated) 
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1.  Increase knowledge of basin 
characteristics and raise public awareness and 
understanding of fractured rock aquifers, 
watershed dynamics, existing water rights, 
water resource allocation, and existing 
management authorities to inform and 
develop support for IRWM planning and 
projects. 

X X X X X X X X X X X X X X X X X X X X X X X X X X X 

2. Encourage, improve and maintain an 
environment that fosters cooperation, 
facilitates collaboration, and builds 
relationships of trust and respect among water 
resource stakeholders and community 
members with respect to water management 
efforts in the basin. 

                          X 

3. Maintain and enhance the ecological health 
of the basin to: 

1. Support the local economy; 
2. Ensure public health and safety;  
3. Respecting and support indigenous 

cultures; 
4. Improve recreational infrastructure and 

opportunities for both tourism and the 
local economy; and 

5. Prepare for potential reintroduction of 
native species to the region. 

           X X X X  X X X X X  X X  X X 

4. Support and improve ongoing forest 
management efforts with regard to local water 
quality and supply including fire management 
within existing regulatory frameworks. 

            X X X  X        X   

5. Ensure support for and foster success of 
water management efforts for disadvantaged X X X X X X X X     X X X  X X X X X X  X X  X 
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and Native American communities while 
respecting the cultural values of existing 
communities. 
6. Support local participation in development 
and implementation of water quality standards 
that reflect local conditions and 
implementation of projects that maintain and 
enhance the basin’s existing water quality. 

    X   X       X X  X X X X X X X X  X 

7. Ensure adequate water supply and quality 
while maintaining regulatory compliance, 
minimizing conflict, and recognizing and 
respecting existing water rights and users. 

X X X X X X X X X X X X X X X X X X X X X X X X X X X 

8. Facilitate development of sustainable 
water/wastewater infrastructure to ensure 
public health, protect ecological integrity, and 
support economic stability. 

                     X  X  X X 

9. Address flooding concerns through 
infrastructure improvements and support 
ongoing local flood management efforts. 

 X     X           X     X X X X X 

Totals: 3 4 3 3 4 3 4 4 2 2 2 3 5 5 6 3 5 6 5 5 5 5 5 7 6 5 8 
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