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Problem is Simple to State...

Agricultural Stream Ecosystem (PDF)

Scope of riverscape

degradation i1s massive

» ~ $10 Billion spent annually, but
barely scratching surface

*We spend disproportionate $$$$ on
too few miles of streams and rivers

 Leaving millions of miles
neglected. ..




Stream Length (mi)

National

N qﬁlﬂ%

(lower 48) RE': 30.9%
e o
S

Eastern
Highlands

Plains and

Lowlands

213,394
207,355
171,118
167,092
130,928
129,748
19,889
14,763

117,284
117,730
79,591
77,381
22,797
48,640
3,593
9,396

Percentage of Stream Miles

N = Nitrogen
P = Phosphorus
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No Matter How
You Slice It...

* 1-2 orders of magnitude
more miles of riverscapes
In need of help than we
currently pour our money
and effort into

* “Rivers are the most
impacted ecosystems
worldwide

and freshwater
ecosystems are
experiencing the stronger
rate of biodiversity loss
than ever

" —Herve Piegay

Figure 23. Extent of stressors (i.e., proportion of stream length ranked in poorest category for each stressor)

(U.S. EPA/WSA).
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J, streams are critically importantto, ¥
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our fresh water ecosystems
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+iScope of Riverscapes Problem
“We Have Lots of This
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What's been lost

valley bottom

Adapted from Figure 1.2 (p 31) of Shahverdian et al. (2019) —
Chapter 1 LTPBR Manual DOI: 10.13140/RG.2.2.14138.03529




What's been lost

= Va”ey bOttOm Adapted from Figure 1.2 (p 31) of Shahverdian et al. (2019) -

. Chapter 1 LTPBR Manual DOI: 10.13140/RG.2.2.14138.03529
o Active channel




What's been lost

Valley bottom ! Active floodplain
e Active channel



What's been lost

Valley bottom ! Active floodplain
o e Active channel Inactive floodplain



Structurally-Starved Bowling Alleys

Deceptive.... Young forest, low wood input, locked in, & efficient transport system.

10.13140/RG.2.2.14138.03529




Underlying Low-Tech PBR is
Structural Starvation Hypothesis
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Development (bars) and population change (line) in the Columbia River Basin. Dark bars =
peak development; light bars = continued effects (Rieman et al. 2015).



Typical Restoration Procedure

Surgery (channel realignment/grading)

 Detalled designs

« Stability
* Low density
* Constructed habitats

* Prevent erosion

= High cost/mile
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Traditional Restoration

GO gle stream restoration
Why always Tonka Toys

?
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Restoration Economy In United States

In US:
126,000 employees
« $9.5 billion/yr

 Qverall economic impact closer
to $24.8 billion/yr

* Oil and gas industry produce
something like 5.2 jobs per $1
million invested, restoration is
closer to 20-30 jobs per $1
million invested
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Abstract

Domestic public debate continues over the economic impacts of environmental regulations
that require environmental restoration. This debate has occumred in the absence of broad-
scale empirical research on economic output and employment resulting from environmental
restoration, restoration-related conservation, and mitigation actions — the activities that are
partof what we term the restoration economy.” In this article, we provide a high-devel ac-
counting of the size and scope of the restoration economy in terms of employment, value
added, and overall @conomic output on a national scale. We conducted a national survey of
businesses that participate in restoration work in order to estimate the total sales and num-
ber of jobs directly associatedwith the restoration economy, and to provide a profile of this
nascent sector in terms of type of restoration work, industrial classification, workforce
needs, and growth potential. We use survey results as inputs into a national input-output
model (IMPLAN 3.1) in order to estimate the indirect and induced economic impacts of res-
toration activities. Based on this analysis we conclude that the domestic ecological restora-
tion sector directly employs ~ 126,000 workers and generates ~ $9.5 billion in economic
output (sales) annually. This activity supports an additional 95,000 jobs and $15billion in
economic output through indirect (business-to-business) linkages and increased household
spending

Introduction

A powerful narrative now permeates efforts to regulate environmental impacts and require res-
toration of damaged ecosystem functions in the wake of development: restoration is expensive,
bad for business, and bad for our economy [ 1, 2]. For example, the U.S. Chamber of Commerce
[3] has cautioned against the “corrosive” economic impacts of environmental regulation and
permitting processes, which often include requirements for ecological restoration, The authors
of this report argue that permitting processes could endanger jobs and carnings. Polls now
demonstrate that the American public widely accepts this idea [4] and arguments against job-

killing environmental Green Tape' are common.

PLOS ONE | DOL10.1371joumalpone 0128338 Juns 17,2015 1/15



Big Price Tags... Miniscule Footprint

* $150K median project cost
* 915 m (0.56 miles) median length

 Average Restoration Price Tag ~ $270K per mile

Table 5. Comparison of projects that met NRRSS criteria for success versus the full interview database.

High-Ranking Projects Projects Following

Projects that
Followed Idealized
Process and Received
a Top 10 Score
in at least

in Ecological ldealized One Ecological Interview

Success Categories Restoration Process Success Category Database—All Projects
Number of projects 23 31 8 317
Range in costs $2.460-%41.5 million  $140-%$34 million $10,000-%$3.9 million $140-%116 million
Median cost $403,050 $250,000 $580,000 $150,000
Median length (m) 907 1,510 1,066 914
Mean # of funders 4.4 4.4 39 3.6
Mean # of partners/agencies/entities 8.8 8.4 8.6 7.1
% with advisory committee 70 60 80 40
% public involvement® 64 68 79 49

* For this metric, we averaged participation across the three project phases (design, implementation, and evaluation).



Another Estimate: $65K to $350K per mile

S3 | Stream Restoration Cost Estimates | BRIAN BAIR

Table 1. Typical restoration costs

Plan, design & NEPA $110,040 $21,833 $68,880
Materials (trees) $64,900 $14,747 $20,566
Mobilization $8,200 $1,333 $2,777
Equipment $122.000 $17,333 $20,800
Labor $17,167 $112 $5,000
Rip‘arian planting/ $7,646 $3,893 $5,512
maintenance

Instream structure $24,640 $4,760 $5,600
maintenance

Total $354,593 $64,011 $129,135



WADEABLE

We need scalable solutions... URGENTLY

Stream Order

0 5000 10,000
Miles of Riverscapes @@ T e



Desired Attributes of Low-Tech Restoration

 Simple, cost-effective

« Efficiently scaled up to scope of degradation

« Structures (if needed) are hand-built, natural materials
* Relies on the system do the work

* Allows more people to participate

* Encouraging taking calculated risks

In planning? In permitting? In design? In implementation? In monitoring & evaluation?




Low-tech process-based restoration
noun
1. A practice of using simple, low unit-cost, structural additions (e.g., wood and beaver dams) to riverscapes to
mimic functions and promote specific processes. Hallmarks of this approach include an explicit focus on the
promoting geomorphic and fluvial processes, a conscious effort to use cost-effective, low-tech treatments
(e.g., hand-built, natural materials, non-engineered, short-term design life-spans) because of the need to
efficiently scale-up application, and ‘Letting the system do the work’, which defers critical decision making to
riverscapes and beaver.
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PROCESS-BASED
RESTORATION
OF

RIVERSCAPES




