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DAMs, Flow, & FISH:
Shifting from Impact to sustainability

GRanD ïLehner et al. 2011Zarfl et al. 2015 ïAquatic Sciences

Global Hydropower Expansion
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US Hydropower Assets
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Near Future of Federal Energy 
Regulatory Commission (FERC) 
licensing

Å 50% of the FERC hydropower projects with undergo relicensing in the 

next 15 years 

Å 70% of the projects will undergo relicensing in the next 20 years

ÅDoesnôt include new licenses
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With the looming relicensing stormé

ÅNeed for data, tools, and frameworks to pre-inform 
stakeholders prior to engagement in FERC 
licensing process

ÅNeed for early indicators of mitigation needs
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Outline

ÅSteps of FERC licensing

ÅPresent a framework to organize the application of 
data and tools associated with licensing

ÅExamples of data, tools and their application

ÅBrier tour of National Hydropower Asset 
Assessment Program

ÅStream Classification Web Application

NHAAP 
Data and 

Tools

McManamay et al. 2016. Env
Management
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FERC Licensing Procedure Types
Licensing Process Description

Traditional 

Licensing Process 

(TLP)

Historically, it was the predominant procedure. 3-stage 

consultation process. Stage 1: NOI, PAD, joint meeting, 

comments, study proposal disputes. Stage 2: Conduct 

studies, draft application, stakeholders provide 

comments/disagreements/resolution. Stage 3: Final 

application files

Integrated 

Licensing Process 

(ILP)

Default procedure. Implemented in 2003 to create efficiency 

in process. Same as TLP except:

Å Early issue identification and resolution of studies (fill info 

gaps), avoiding studies post-filing;

Å Integration of other stakeholder permitting needs; 

Å Established time frames to complete process steps for all 

stakeholders, including the Commission.

Alternative 

Licensing Process 

(ALP)

Designed to improve communication and flexibility.

Å Tailor the pre-filing consultation process to each case;

ÅCombine into a single process the pre-filing consultation 

process and EIS

Å Allow for prep of draft EIS by an applicant or contractor
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Major Steps in FERC Licensing Process 
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Major Steps in FERC Licensing Process 

Richter et al. 2006. River Research & Applications
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Placing Regulations Into a Meaningful 
Framework

Organizational Framework
McManamay et al. 2016. Env Manag
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Terminology

ÅContext: provided at basin or regional scales to characterize the biophysical 
and operational settings around each hydropower project and provides a point of 
reference to other regulated rivers and reference streams. 

ÅAssessment: conducted at national or regional scales and includes fully 
describing the current hydrologic and ecologic conditions relative to stakeholder 
determined ecological and hydrologic objectives. 

ÅScoping: used to identify key hydrologic and ecological targets, isolate 
information gaps, and develop flow-ecology relationships to predict the ecological 
outcomes of alternative flows. 

ÅPrescription: Based upon best available knowledge, prescription presents a 
series of alternative flow scenarios based on objectives and the knowledge 
gained within the assessment and scoping stages. 

ÅFeasibility: analyses that determine the ecological versus economic impacts of 
alternative flows at the site-specific scale. 
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Organizing when and where tools are 
applicable
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Context

Å Provided at basin or regional scales to characterize the biophysical 
and operational settings around each hydropower project and 
provides a point of reference to other regulated rivers and 
reference streams 

Å This helps to understand the environmental and political setting, as 
well as the potential opportunities and constraints to environmental 
mitigation

Å Relevant Data
Å Project Infrastructure, Reservoirs, Attributes
Å Land Ownership
Å Project Economics (Generation)
Å Mode of operation
Å Species occurrences
Å Hydrologic gauges, water temperature stations
Å Stream typologies
Å Environmental mitigation requirements

ÅRelevant Tools
Å Stream Classification Web Application
Å Hydropower Project and Water Resource Mapper 
Å Historical Generation
Å River Function Framework

Supported in NHAAP

Partially supported in NHAAP

In planning

Not supported



14 Presentation_name

Context
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Assessment

ÅNational or regional scales and includes fully describing the current hydrologic 
and ecologic conditions relative to stakeholder objectives. 

ÅWhat is the limiting factor(s) in this system?

ÅRelevant Data

ï Hydrologic Gauges

ï Water Temperature Monitoring

ï Substrate monitoring

ï Hydrologic Alteration Assessment

ï Species Occurrences

ï Observations and Pictures

ÅRelevant Tools

ï Flow-ecology relationships

ï Stream Classification Web Application

ï Tennant Method

ï IHA and RVA

ï 7Q10

Supported in NHAAP

Partially supported in NHAAP

In planning

Not supported
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Assessment

General findings from the 
30,000ô view:

ÅComplete loss of 
seasonal profile

Å Loss of major timing of 
peak flows

Å Overall loss of flow 
magnitude, extremely 

apparent in 
spring/early summer

Å Hells Canyon displays 
a loss of flow volume 
and highly modified 

flow regime and loss of 
biodiversity and 

ecosystem services

Å Comparison to other 
sites reveals missing 
ecologically-relevant 

flow components
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Scoping

Åused to identify key hydrologic and ecological targets, isolate information gaps, 
and develop flow-ecology relationships to predict the ecological outcomes of 
alternative flows

ÅWhat are the knowledge gaps?  What studies are needed to fill those gaps?

ÅNeed hard evidence and supporting data

ÅRelevant Synthesized Data

ï Hydrologic Gauges

ï Water Temperature Monitoring

ï Substrate monitoring

ï Hydrologic Alteration Model

ï Species Occurrences

ï Observations and Pictures

ÅRelevant Tools

ï Flow-ecology relationships

ï Stream Classification Web Application

ï River Function Framework Checklist

Supported in NHAAP

Partially supported in NHAAP

In planning

Not supported
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Prescription

ÅBased upon best available knowledge, prescription presents a series of 
alternative flow scenarios based on objectives and the knowledge gained within 
the assessment and scoping stages

ÅRelevant Field Data

ï Field observations

ï Cross-sectional profiles

ï Biological surveys

ï Stage/height information

ï Bedload

ï Substrate assessment

ÅRelevant Tools

ï IFIM (e.g., PHABSIM)

ï Reservoir Operation

ï Floodplain Inundation

ï HECRAS

ï Flushing Flows

ï Flow-ecology relationships
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Prescription

ÅCurrently, there is 600 
different hydrologic 

statistics that can be 
calculated (USGS)

Å Need to prioritize 
components of the flow 

regime to focus mitigation 
efforts

Å Use a decision-tree 
approach
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Feasibility

Åanalyses that determine the ecological versus economic impacts of alternative 
flows at the site-specific scale

ÅRelevant Data

ï Project Generation

ï Project infrastructure

ï Synthesized Field Data

ï Observations and Pictures

ÅRelevant Tools

ï IFIM (e.g., PHABSIM)

ï Reservoir Operation

ï Floodplain Inundation

ï HECRAS

ï Flushing Flows

ï Optimization

ï Flow-ecology relationships
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Tour of NHAAP Resources
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US Stream Classification System

Stream Classification 

System

Natural 

Characteristics

Disturbance

USGS Stream 

gaging stations

Temperature 

monitoring 

stations

Objective:
Providing relevant geospatial 
data to guide hydropower 
mitigation, establish case 
studies, and reference 
systems

Hydrologic 

Alteration

Temperature 

Alteration
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Eastern Stream Classification


