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Program Review is comprised of 
two elements:

1. Review of consistency of funding 
program with Monterey 
Settlement Agreement (MSA) 
goals and Forum policiesg p

2. Prognosis for restoration program 
to benefit the State Water Project

Part 1

Review of Consistency of 
Funding Program with 
Monterey Settlement y
Agreement Goals and 

Forum Policies

Monterey Settlement Agreement 
specifies:

Purpose of the Forum is to plan and fund 
implementation of watershed 
management and restoration activities
in the upper Feather River watershed 
for the mutual benefit of Plumas County 
and the State Water Project.

Actions to further specific goals or 
intended benefits.

Monterey Settlement Agreement 
specifies (continued):

$8 million funding: $4 million in 2003-2006 and 
$4 million upon completion of milestones in$4 million upon completion of milestones in 
unrelated areas of the Agreement. Or $4 million 
may be provided earlier, depending on the 
success of the watershed work and the litigation 
situation.

Majority of funds to used for watershed 
management and restoration; remainder may 
be spend by Plumas County for other purposes 
at its discretion, but with due consideration 
given to the needs of the Forum.
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Watershed restoration goals of 
the Monterey Settlement 

Agreement:

• Improved retention (storage) of water for 
augmented baseflow in streams;

• Improved water quality (specifically, reduced 
sedimentation), and stream bank protection;

• Improved upland vegetative management; and
• Improved groundwater retention/storage in major 

aquifers.

Plumas County’s  due consideration of 
needs of the Forum: 

22% of Plumas County’s discretionary22% of Plumas County’s discretionary 
funds were approved by the Forum as 
watershed management or restoration 
projects.

An additional portion of Plumas’An additional portion of Plumas  
discretionary funds were expended by the 
County for actions potentially furthering 
some of the MSA goals.

Program Accounting Summary
EExxppeennddiittuurreess  
((TThhoouussaannddss  ooff  
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ooff  TToottaall
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AAddmmiinniissttrraattiioonn  220044  110088 331122 88%%
PProgram reviiew 7755 7755 22%%PPrrooggrraamm  rreevviieeww  7755  ---- 7755 22%%
UUnnaallllooccaatteedd  
ffuunnddiinngg  

1199  88 2277 <<11%%

TTOOTTAALL  22,,113344  22,,001199 44,,115533   
PPeerrcceenntt  ooff  TToottaall  5511..44%%  4488..66%%     

 

Types of Funded Projects:
(percent of project funding)

Planning Expenditures 1.2%

Stream/Meadow Intervention 46.8%

Upland Watershed Intervention 8.3%

Research 10.1%

Landowner Outreach and Support 4 4%Landowner Outreach and Support  4.4%

Public Outreach 3.0%

Other (local water treatment) 26.2%
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Project Consistency with Goals of the Agreement

Percent of Total Project Funding
3 2 1 0

Directly
Consistent

Indirectly
Consistent

Indeterminate
Consistency

Not
Consistent

Goal 1 – Augmented 
base flow 38% 14% 48% 4%

Goal 2 – Sediment/bank 
protection 51% 12% 4% 33%protection
Goal 3 – Upland 
vegetation management 10% 5% 8% 76%

Goal 4 – Groundwater 
storage 34% 14% 49% 4%

Project Consistency with Goals of the Agreement
continued

One-half of project funding directly or indirectly 
furthered Goals 1 and 4 – increased groundwaterfurthered Goals 1 and 4 increased groundwater 
storage and augmented baseflow
More than one-half (63%) furthered Goal 2 – erosion 
reduction
Only 15% furthered Goal 3 – upland vegetation 
management
10% of project funding for research, which did not but 
may eventually contribute to goals of the MSA
26% (one project) did not clearly further any of the 
MSA goals 

Funding Consistency with Forum Strategies 
and Bylaws (percent of project funding):

70% involved direct intervention or intervention 
support
95% leveraged funds from other sources
90% resulted in multiple resource benefits
29% was for innovative projects
Landowners did not contribute funding for 31-41% 
and did not participate in 8-24%and did not participate in 8-24%
Project success was not required to be monitored for 
26%
About 6-7% were/are unlikely to attain performance 
criteria

Documentation of Project Implementation 
and Success

Six projects (18% of total project funding) areSix projects (18% of total project funding) are 
not yet implemented 
Final project reports containing required 
information were located for only 11% of project 
funding (5 of 29 projects)
F th 11% (6 j t ) i l t ti fFor another 11% (6 projects), implementation of 
all project elements is not documented
Project success cannot yet be gauged for 53% 
of projects; files document success for only 13% 
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••

Consultant’s 
Recommendations

Part 1Part 1

Recommended Funding Levels by 
Project Type

Percent of Forum Project 
Funding

2003
Type of Project

2003–
2007 Recommended

Planning Expenditures 1 3
Stream Intervention Projects 47 67
Upland Watershed Intervention 9 15
Research 10 5Research 10 5
Landowner Outreach and 
intervention support 4 5

Public Outreach 3 5
Other 26 0

Other Recommendations

Redefine majority/minority funds, e.g. A fund: 60-75%
Establish guidelines for A vs. B fund allocations 
Amend the Feather River Watershed Management 
Strategy (4 changes needed)
Ensure MSA goal-attainment focus of proposals
Document proposal evaluation and selection
Document funding rationaleDocument funding rationale 
Revise monitoring provisions of RFPs
Establish a Forum Monitoring Plan
Establish a Forum Research Plan

Reassess local organizational capacity when new 
funding available

Other Recommendations
Continued

Focus annual project reports on MSA-goal 
advancement
Improve project implementation tracking
Improve project success tracking
Establish reimbursement reservation
Separate files for successive grantsSeparate files for successive grants
Separate projects
Verify post-project land management plans
Define leveraging more inclusively
Allow project-development projects
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Part 2

Prognosis for 
Restoration Program 
to Benefit the Stateto Benefit the State 

Water Project

Upper Feather River Watershed:  
Basin and Range Province

Upper Feather River Watershed:
Alluvial Basin Aquifers

Upper Feather River Watershed:  
Annual Precipitation
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Shallow 
groundwater 
storage in alluvial 
basins has been 
lost by:lost by: 
stream incision

Degraded Pre‐project ConditionIncised Stream Channel

Source: Feather River CRM

Source: Feather River CRM Source: Feather River CRM
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Incision was an historical episode:

Occurred primarily between 1880 and 1940
Caused by very-intensive grazing, watershed 

burning, construction of logging railroads
Magnitude 1-10 feet, averaging about 5 feet, 

affecting 250,000 acres
Effects were to:
• drain shallow aquifers during the wet seasondrain shallow aquifers during the wet season
• decrease dry-season baseflow
• cause a vegetation-type conversion from 

meadow to sagebrush

Deep gully

Fast channel flow

More subsurface 
water storage

Pre‐restoration

Slow channel flow

Post‐restoration

Source: Feather River CRM

Pond and plug – a successful approach to 
alluvial-aquifer restoration

Source: Feather River CRM
Source: Feather River CRM
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Source: Feather River CRM

Cottonwood Creek, Big Flat, 1993Before:

Source: Feather River CRM

Cottonwood Creek, Big Flat, 2006After:

Source: Feather River CRM

Before

Source: Feather River CRM
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After

Source: Feather River CRM

Before: Clarks Creek ‐ 2001

Source: Feather River CRM

After: Clarks Creek ‐ 2006

Source: Feather River CRM

Before: Last Chance Creek, Alkali Flat, 2003

Source: Feather River CRM
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After: Last Chance Creek ‐ Alkali Flat, 2006

Source: Feather River CRM
Source: Feather River CRM

Cottonwood Creek, Big Flat Project – Days of Flow
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Benefits of Watershed Restoration Actions:

Water supply – enhances streamflow during  
season when utilization possiblep
Flood control – reduces runoff during peak 
precipitation periods
Water quality – reduces sediment 
Energy production – for same reasons 
aboveabove
Ecosystem health – restores riparian and 
aquatic habitats
Food Production – restores forage 
production
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Valuation of Water-Supply Benefits

Purpose of analysis was to determine:Purpose of analysis was to determine:

Possible increase in dry-season runoff 
when water is utilizable
Restoration program level needs to 
achieve these benefits
Economic efficiency of achieving these 
benefits

Steps in Estimating Water-Supply Benefits

Estimate basin storage lost to incision
Identify percentage of basin incision reasonably 
restorable
Estimate specific yield of dewatered sediments
Account for increased evapotranspiration 
resulting for restoration
Determine ratio of new groundwater storage 
volume to resulting baseflow augmentation
D t i i ffi iDetermine economic efficiency
• Estimate cost per acre-foot of restored storage
• Estimate unit value of produced water
• Determine appropriate range of time value of 

money

Results of Water-Supply Benefits Analysis:
Achievable Benefit 

Alluvial basins in the upper Feather River watershed comprise 
253,000 acres53,000 ac es
Average maximum sustained incision depth for these basins is 
4.7 feet
Dewatered alluvial volume is 576 TAF
For average specific yield of 33%, volume of lost groundwater 
storage is 190 TAF
Maximum of 70% of incised basins is feasibly restorableMaximum of 70% of incised basins is feasibly restorable
17% of each new foot of storage will be lost to 
evapotranspiration
Ratio of baseflow augmentation to new storage capacity is 1.0
Therefore, net attainable baseflow enhancement is 110 TAF
annually

Results of Water-Supply Benefits Analysis:
Economic Efficiency

Input Values
Restoration unit cost: $550 per AF alluvial volume =>Restoration unit cost: $550 per AF alluvial volume => 
$2,008 per AF of water (average from 29 FR-CRM projects 
to date)
Assumed unit value: $150 per AF (value from 
Environmental Water Account)
Maximum applicable discount rate: 7% per annum (OMB)

Outputs
Program to attain all feasible restoration could be $4.43 
million per year for 50 years
Resulting Present Net Value over 100 year benefit period 
is 1.14
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Results of Water-Supply Benefits Analysis:
Sensitivity of Results to Inputs

For assumed inputs, Present Net Value (PNV) is 1.14
For discount rate of 5%, PNV is 1.54 
If specific yield is low (20-25%), a discount rate of 4.6-
6% would give a PNV of 1.0
If ratio of augmented baseflow to new storage 
capacity is only 0.75, a discount rate of 5.9% would give 
a PNV of 1.0
If unit cost to create storage is lower (75% of assumed), 
PNV is 1.53
If unit value of produced water is 33% higher ($200 per 
AF), PNV is 1.52. 

Watershed Restoration Program
Summary and Conclusions

The meadow restoration program may produce 110 TAF of 
utilizable new water volume per year
Producing this water appears to be economic efficient, based on 
water-supply benefits alone
Upland vegetation management program (MSA Goal 3) may 
produce an additional 17-26 TAF per year
Both the meadow and upland restoration programs result in 
reduced sediment yield, providing additional water-supply, power-
generation and ecosystem benefitsgeneration, and ecosystem benefits
Other benefits accrue to flood control, riparian habitats, and food 
production
If all benefits were included in an expanded benefit-cost analysis, 
the watershed restoration program would be seen to be an 
economically efficient public works project for California

Consultant’s 
Recommendations

Part 2Part 2

Recommendations

Recognize cost effectiveness
Increase stream-alluvial basin intervention funding
Establish long-term restoration funding
Assume mitigation credits and benefits
Empower leadership by Feather River CRM
Develop research and monitoring plans
Increase school program funding
Maintain landowner outreach capacityMaintain landowner outreach capacity
Continue advancing upland vegetation management goal
Examine water rights implications
Improve project results/success tracking
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Special thanks to:

Brian Morris – Plumas County Flood Control and 
Water Conservation District
Dwight Russell – California Department of Water 
Resources, Northern District
Todd Hillaire -- California Department of Water 
Resources, Northern District
Jim Wilcox – Feather River Coordinated 
Resource Management Groupg p
Terry Benoit -- Feather River Coordinated 
Resource Management Group
John Sheehan – Plumas Corporation
staff of other project sponsors

Program Review 
conducted by:conducted by:


