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Introduction

® Restoration is Multi-Disciplinary

e Engineering, Geology, Fisheries
Biology, Landscape Architecture

e Professional Certification or
Licensure
» Engineering - PE License - NCEES
« Geology - PG License - ASBOG
« Fisheries Biology — AFS Certification

« Landscape Architecture - LA License
- ASLA and CLARB

+ What do all these have in
common?
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%o! essional Certiglca%l ng

Licensure =N

e Professional Engineering License (NCEES)
e Graduate from ABET Program
e Fundamentals of Engineering Exam
» minimum level of competence
e Four years of professional experience under a PE
e Pass the Principles and Practices of Engineering Exam

e Professional licensure protects the public by enforcing
standards that restrict practice to qualified individuals
who have met specific qualifications in education, work
experience, and exams.

ofessional Certification an

Licensure

¢ Professional Geologist
e Degree in Geology or Related Geologic Science
e Fundamentals of Geology Exam
« minimum level of competence
e Earn five years experience working with a PG
e Pass the Practice of Geology Exam (ASBOG)

e Promote the profession of geology and to provide a
framework for establishing standards of excellence

SBOG National Association of State Boards of Geology
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Degree

Experience Requirements

Bachelor of Science, Bachelor of Arts or  five years of full-time qualifying experience,
rt ifi C a t i n equivalent degree post-bachelor’s degree.

e O Master of Science, Master of Arts or four years of full-time qualifying experience,
equivalent degree post-bachelor’s degree.

.
a n d LI C e n S u re Daoctor of Philosophy or equivalent degree  two years of full-time qualifying experience,
post-bachelor’s de gree.

¢ Fisheries Biology

¢ American Fisheries Society — Certification
o Fisheries Professional Associate
- meet minimum education requirements

« Fisheries Professional Certified - meets minimum education,
professional development, and experience requirements

* (1) to provide . . . a definitive minimum standard of experience
and education for fisheries professionals; and (2) to foster
broader recognition of fisheries professionals as well-educated
and experienced, acting in the best interest of the public.

ofessional Certificati
Licensure

e Common Theme:

e Minimum Level of Education or
Competence to Practice

e Currently - method and experience
both varied and poorly defined

e Diverse an inconsistent training
and methodology
¢ How do we Mature the Profession?

e Require formal training and some
mode of validating adequacy of
training and competence of trained
individuals
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How do we Mature the Profession?

e 1) Develop a Standard Body of Knowledge

e A document generated by experts to identify and delineate
the concepts, facts, and skills that practitioners in the
profession are expected to master.

e 2) Require fulfillment of the BOK and some mode of
validating adequacy of training and competence of trained
individuals

American Society of Civil Engineers

Stream Restoration Educational
Materials Committee

 Practitioners, Government, Academics in
Fisheries, Geomorphology, Ecology, Engineering

o Active Members:

« Sue Niezgoda (chair), Dan Baker, Janine Castro, Joanna
Curran, Jennifer Muller Price, Doug Shields, John Schwartz,
Theresa Wynn-Thompson, Peter Wilcock

e Technical Reviewers:

« Brian Bledsoe, Garey Fox, Will Harman, Rollin Hotchkiss,
Greg Jennings, Greg Koonce, Jim MacBroom, Jack Schmidt,
Peter Sheydayi, Andrew Simon, Colin Thorne, Desiree Tullos,
Vaughan Voller




® Goals:

¢ Define the essential knowledge and skills that
general stream restoration practitioners are
expected to master.

* Establish a baseline for developing stream
restoration courses and curricula in academia
and professional development

e Facilitate the establishment of a stream
restoration certification on the basis of an
established an agreed upon standard knowledge
and skill set

¢ Provide regulatory agencies and employers with
a baseline for assessing the skills and capabilities
of stream restoration practicing professionals.

® Why we did it?
o Advance the quality of restoration planning,

design, implementation, monitoring, and
management

o 2009 Northwest Stream
Restoration Design Symposium

NATIONAL CENTER FOR EARTH-SURFACE DYNAMICS
A Nationsl Seience Founeatisn Ssiance and Tschrotary Center (€)

Task Committee Efforts L&t

e Task #1 - Determine what is out there now

7.
ne. 20 7258239
[200) $47-88487 @x1. 8279

e Compile information on existing restoration educational
materials/courses
o Course Objectives/Outcomes/Content
o Guidance Documents Content/Topics

e Summarize the current state-of-the-art in restoration
education

Continuing Education

ASCE

NC STATE UNIVERSITY
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e RRNW, OSU, PSU(2003) - Survey
e Multidisciplinary field training required
e Fisheries /CE’s greatest range across

disciplines K
e Results region specific - left questions on S{‘

logistics S
American Fisheries Sodiety

¢ AFS Bioengineering Section (2003)
¢ BS and MS Level (thesis) Curriculum

e Great for university curriculum, but what
about the practicing professional?

Prior Studies
® NCED (2006) - SR Training Evaluation Team

¢ Conclusions:
« Practitioners have degree but do not have restoration coursework
« Short courses fill this gap
« No consistent content or pattern to short course curricula

« Introductory in nature, require no pre-requisites, does anyone
ever fail?

e Result:

 Need for professional certification to test for a minimum level of
qualifications across disciplines

NATIONAL CENTER FOR EARTH-SURFACE DYNAMICS
Selanas Fuuindition Seiares and Teshnelegy Oemter (0

A National Seis:
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L —Review of SR Guidance Documents

Topic (Outcome)

Content Coverage®

USDA-NRCS
(2007)

FISRWG
(1998)

Skidmore et
al. (2011)

Copeland et al.
(2001)

Cramer
(2012)

Bank Mechanics / Stabilization

1

o

Fish Biology

Fluvial Geomorphology

Habitat Structure and Function

Hydraulics

Hydrology

Construction Implementation

Project Management

Restoration Design

Sediment Transport

Stream Classification

Stream Ecology

Stream Stability

Uncertainty and Risk

Vegetation/Riparian Dynamics

Water Quality
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Watershed Analysis/Modeling
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* 0= no coverage , 1= mentioned briefly, 2 = discussed but no in-depth analysis or tools provided, 3 =in-depth
discussion, tools provided, or case studies described

Review of Existing Courses

¢ Collected Educational Materials from Existing SR
Courses (online searches, postings, announcements)

¢ Three Types of Courses Available

e University Graduate Degree Programs (CSU, UMN)
e University Professional Programs (PSU, Utah State)

e Non-University Professional Programs (Rosgen,

USFWS)

¢ 92 Courses Evaluated

e Course title, objectives, topics, instructors and
disciplines and work sectors, costs, student outcomes (if

available)
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" Review of Existing Courses

Program N:::‘ ?:;:f Topics Number of Instructor’s Sectors and Course Cost Student
or Course Offered Covered® [ Instructors Disciplines Length (2012 USD) QOutcome
Ugliversity Graduate Degree Programs
Colorado State 19 Faculty in Civil Engineering, Semester Graduate
University - Graduate Required 1,3-7,9- . ) Long $1517.92 | Degree (MS or
K 13 Geomorphology, Fisheries X PP
Study in Stream and 18 Biology, Ecology, Statistics Series of | per course? PhD) in Civil
Restoration (Julien 2012) Elective By, &Y, Courses Engineering
[University Professional Programs
Faculty, Practiti in A
North Carolina State aculty, T, - " Ak
Uni ity St 12,413 and Civil Engineering, Short $100
nlvers.l Y Stream 12 : ! 11 Fisheries Biology, Ecology, courses CEC/PDH
Restoration Program 15-18 A ) $700
(Doll 2012) Environmental Science, (1-3 days)
o Construction Management
Faculty, Regulators, Short Rlver.
N . 5Core, 4 b, N . courses Restoration
Portland State University Practitioners in Construction N
River Restoration S Memt., Civil Engineering, | (79810 | g0 | Professional
. e Electives, All 30 - 1-week); . Certificate (5
Professional Certificate Ecology, Geomorphology, . $1000;
12 Wetland e Field core + 2
Program (PSU-EPP 2012) . Fisheries Biology, 3 )
Electives Soils/Wetlands Institute electives) or
(1-month) CEC/PDH
[Non-Univergty Prof | Courses and Course Se
Wildland Hydrology 6 Core, 1 1,2, 4-10, RFacIuI:y; Pr:ﬂ:lznTrs, Short $400
(Wildland Hydrology orel 451317 6 egulators in FycrologV, | o\rses (2 - - CEC/PDH
Elective Construction Management, $2800
2012) 18 10 days)
Geography

ourse Topics Covered
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Figure 1. Stream Restoration Topics and Total Number of Courses that Cover the Topic
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Summary - Potential SR-BOK Topics

Stabilization

e Construction
Implementation

e Fish Biology
e Fluvial Geomorphology

e Habitat Structure and
Function

¢ Hydraulics
¢ Hydrology
® Restoration Monitoring

¢ Restoration Design

e Sediment Transport

e Stream Ecology

e Stream Stability

e Surveying/Hydrometry
e Uncertainty and Risk

¢ Vegetation/Riparian

e Water Quality

e Modeling

Task Committee Efforts

e Task #2 — Determine what is needed by the
profession

e Survey of restoration professionals @'ﬁ%‘:ﬁ“&é‘w
« MASRC(November 2009)
« RRNW Annual Symposium (February 2010)
« UMSRS (February 2010)
o Listserves, Email, Word of Mouth, etc.

PRRSUM ¥}
PARTNERSHIP FOR RIVER RESTORATION AND SCIENCE IN THE _

1/30/2014



e
/ SBOG National Association of State Boards of Geology

Practitioner Survey

¢ Demographic Information
e What is Needed in a Body of Knowledge?

¢ Courses/Topics? K
e Level of Learning? S
° Instructor? American Fisheries Society

o s Professional Certification Warranted and Feasible?

¥ 3
% “Association of State
‘Floodplain Managers 5 bt'/

Table 1
R e S u I t S Practitioner Exiertise and Resiousibilitv
Discipline of Expertise
° 150 Completed Surveys Constrt‘.l’ciion Management 11;/0
¢ 65% - Northwest/Upper Mid-West Enaincerm 24:‘2
¢ 15% - Mid-Atlantic nvironmental science
e 9% - Southwest Fisheries Biology 1%
e 6% - Southeast Fluvial Geomorphology 18%
. . Forestry 1%
® Demographic Information  [Hyawieg 3%
* Expertise and Project Management 5%
Respon51b%ht1e.s . Other S0
» 24% Engineering, 18% Fluvial [ stream Restoration Responsibilities
Geomorphology Design 31%
« 31% Design, 20% Project Implementation 12%
Management Monitoring/Assessment 13%
. | Operations/Maintenance 1%
i EXpeI‘IEHCQ Level Project Management 20%
o 49% > 8 years - “experts” Regulatory Review
R % - 4-8 vears Research 12%
1770 - 4-0 ¥ Teaching 2%
o 17% - 2-4 years Other 4%
* 17% - < 2 years

1/30/2014
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Demographics

® Sector
e Private consulting
e State, Local or
Tribal Government
® Practitioner
Education
¢ On-the job
e University Degree
or Continuing Ed

P———————

Figure 2

Primary Work Sector

Figure 4

Average Percentage of Training by
Setting

34%

e as

& s & 7}@“
& o

¢ Physical Processes
Fundamentals

e Watershed
Processes/Hydrology

¢ Open Channel Flow
¢ Geomorphology
¢ Sediment Transport
e Ecological and Biological
Presses Fundamentals
¢ Stream Ecology

e Habitat Structure and
Function

¢ Fish and Wildlife Biology
¢ Botany/Riparian Dynamics

Body of Knowledge - Courses

¢ SR Assessment and Monitoring
e Surveying
¢ Watershed Analysis
¢ Geomorphic/Habitat Assessment
¢ Biomonitoring/Bioassessment

® Restoration Design
¢ Design Approaches/Fundamentals
¢ Alternatives Analysis
¢ Analytical Techniques
¢ Ecohydraulics

® Restoration Project Management
¢ Project Development
¢ Risk and Uncertainty
¢ Communication
¢ Construction Management

1/30/2014
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Results

¢ Rank level of agreement with these topics/courses
e Majority agreed that courses presented were appropriate

Table 2
Agreement with Body of Knowledge Content
Scale: 4 = Strongly Agree: 1 = Strongly Disagree

Physical Processes 3.54
Ecological & Biological Processes 3.45
Stream Restoration Assessment & Monitoring 3.30
Restoration Design 3.20
Restoration Project Management 3.16

¢ Additional Courses Suggested:

« GIS, soil mechanics, adaptive management, water
quality, ethics

Outcomes
¢ Body of Knowledge -

Minimum Level of Learning Bloom's Taxonomy for Thinking
¢ Bloom’s Taxonomy e@:gn Fuiidgement
1. Define key aspects of topic. /Synﬂlulu\ [

2. Explain key concepts and
problem solving processes.

3. Apply knowledge and Solve
simple problems. FUnderstanding §

4. Analyze complex systems —

or processes.
5. Design a complex system or L e
Create new knowledge. igheronterkikig
6. Evaluate the design of a
complex system or process.

A )\ Breaking things down
. Critical thinking

Using knowledge
_ in new situations

12
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Physical Processes (Fundamentals)

/
Watershed P /Hydrol 3.34
Resu |ts atershed Processes/Hydrology 2.4

Open Channel Hydraulics

Geomorphology 3.48
® Outcomes Sediment Transport 3.26
e 6 = Evaluate Ecological and Biological Processes (Fundamentals)
Desi Stream Ecology 3.20
® 5=Uesign Habitat Structure and Function 3.50
® 4= Ana]yze Fish and Wildlife Biology 2.94
Botany/Riparian Vegetation Dynamics 3.14
e 3=Appl
3 = Apply Stream Restoration Assessment and Monitoring
° o= Explain Surveying 3.08
Defi Watershed Analysis 3.62
¢ 1= Deline Geomorphic/Habitat Assessment 3.58
¢ Average Level of Learning R' itori - i £ 312
. estoration Design
¢ ?’PPI?I, and Solve Slmple Design Approaches/Fundamentals 4.01
'_‘0 ems Alternative Development and Analysis 3.95
e Design Appl‘oaches Analytical Techniques 3.73
+ Analyze Complex Ecohydraulics 3.15
Systems or Processes Restoration Project Management
4 Project Development 3.54
¢ Seasoned Experts Risk and Uncertainty 3.44
« Analysis in Physical Communication 3.63
Processes Fundamentals | Construction 356

and Restoration Design Management/Implementation

Results

¢ Body of Knowledge - Suggested
Instructors

¢ (1) University Faculty
(2) Researcher
(3) Professional Practitioner
* (4) Government Regulator/Reviewer
¢ Results:

e Physical and Ecological Processes -
University Faculty

e Design, M&A, and Proj. Management
- Practitioners

13
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Results

e Stream Restoration Professional Certification
e NCED (2006) - exam-based professional certification
e Purpose of this ASCE TC:
« Synthesize an opinion and identify simple logistics
e Survey Results

e Most agreed that some type of National Certification is
warranted

e Most agreed that a State or Regional certification is
warranted

P

Results

¢ Requirements for Certification:

Table 5§
Average Rating of Potential Certificate Requirements
Scale: 5 = One of the Best: 1 = One of the Worst

Potential Requirement Mean
Established Curriculum 3.69
Continuing Education Credit 3.52
National Exam 2.83
Portfolio 3:99
Professional Experience 4.14

[ Endorsements 3.26 |

14
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Task Committee Efforts

¢ Task #3 — Development of a
Stream Restoration Body of
Knowledge (SR-BOK)

e Expert document that delineates
concepts, facts, skills professionals are
expected to master

¢ SR-BOK - defines knowledge and
skills, necessary for a general
practitioner in stream restoration
« minimum level of knowledge

necessary to practice

T DOES THE BODY OF
KNOWLEDGE SAY ANYTHING

Al ABOUT DEALING WITH

i " ANGRY MOBS??

Bloom’s Taxonomy

Define Idf@,‘,‘tify

o @ & 2
(NOWLEDGE  COMPREHENSION
Calculate @E) Design

> >

2

SYNTHESIS

ANALYSIS

Apply
S o

APPLICATION

D

EVALUATION

Justify
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tream Restoration Body of Knowledge - Ge

Level of Achievement

L2

L3

L4

O ~NoO0RrRwWN=

17.
18.
19.
20.
[21.

Foundational

. Hydrology

. Hydraulics

. Fluval Geomorphology

. Sediment Transport

. Stream Ecology

. Habitat Structure and Functio
. Fish Biology

. Plant Ecology and Riparian

Technical

. Surveying/Hydrometry
. Watershed Analysis
11.
12.
13.
14.
15.
16.

Geomorphic and Habitat Ass|
Biomonitoring/Bioassessme
Alternatives Analysis
Analytical Technigues
Restoration Design
Uncertainty and Risk
Professional
Project Development
Restoration Policy (codes an
Communication and Informat
Construction Inspection
Professional and Ethical Re

mics

sment

egulations)
Management

sibility

Raintall Intensity (inches/hr)

Qs o Qu§

1/30/2014
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National Water and Climate Center
Technical Note 99-1

Stream Visual
Assessment Protocol

Decision Matrix
(scale of 1-10)

w-m:- Nwmﬂ Biog Wumn!ml

.
e T T2 [0 |
o

Part 654 Stream Rastqta(ign Dtaslgn

Chapter 9

Alluvial Channel Design

Erosion Control
Stream
Restoration

-

1/30/2014
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IStream Restoration Body of Knowledge - General Practitioner
Level of Achievement
Cutcome Number and Title L1 L2 L3 L4 LS L6
Foundational

. Hydrology

. Hydraulics

. Fluval Geomorphology
. Sediment 1

. Stream Ec¢

. Habitat Stn G e ne ra

. Fish Biolog

. Plant Ecolc

([ [ J
9. Surveying/t
e Practitioner
11. Geomorpt
12. Biomonitonng/Bloassessment
13. Alternatives Analysis
14. Analytical Technigues
15. Restoration Design
16. Uncertainty and Risk
Professional

17. Project Development ]

O ~NoO0RrRwWN=

18. Restoration Policy (codes and regulations)

19. Communication and Information Management

o
20. Construction Inspection e

21. Professional and Ethical Responsibility

Stream Restoration Engineer Body of Knowledge (SRE-BOK)
Level of Achievement

Outcome Number and Title L1 L2 L3 L4 L5 L6
Foundational

1. Hydrology

2. Hydraulics

3. Fluvial Geomorphology

4. Sediment Transport

5. Stream Ec

6. Habitat St ®

=3 Engineer

8. Botany an

9. Surveying/Hydrometry
10. Watershed Analysis
11. Geomorphic and Habitat Assessment
12. Biomonitoring/Bioassessment
13. Alternatives Analysis
14. Analytical Techniques
15. Restoration Design
16. Uncertainty and Risk
Professional
17. Project Development
18. Restoration Policy (codes and regulations)
19. Communication and Information Management
20. Construction Inspection
21. Construction Management
22. Professional and Ethical Responsibility
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Stream Restoration Engineer Body of Knowledge (SRE-BOK)
Level of Achievement

Outcome Number and Title L1 L2 L3 L4 L5 L6
Foundational

1. Hydrolot

2. Hydrauli

ere do you

4. Sedimer

5. Stream |

6. Habitat ¢

7o stand???

9. Surveying/Hydrometry
10. Watershed Analysis
11. Geomorphic and Habitat Assessment

PN Y VAR VR TRy Py

More to come!!!

bt 1 1
16. Uncertainty and Risk | [ [ [
Professional

17. Project Development

18. Restoration Policy (codes and regulations)
19. Communication and Information Management
20. Construction Inspection

21. Construction Management

22. Professional and Ethical Responsibility

* Defines essential knowledge and skills

N R I T R g

¢ Baseline for restoration courses and
curricula

e Facilitates a certification based on an
agreed-upon standard knowledge and
skills

e Provides regulatory agencies and
employers with baseline for assessing
capabilities of stream restoration
practicing professionals

1/30/2014
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