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WHERE WE ARE

Once you have drafted a deconstruction of your 
project’s action AND deconstructed the biology 
of your affected species, it’s time for the next 
big component of a Biological Assessment – A 
description of the manner in which the action 
may affect any listed species or critical habitat.  

Essentially we are focusing on matching 
up the stressors from the action with how 
the listed species (and their resources) are 
exposed to them.

If you haven’t reviewed the previous two eMags 
in the Effects Pathway series, they are available 

for your reading pleasure.

<< -- Describing the Action eMag -- >>

<< -- Describing the Listed Species eMag -- >> 

5. e-copy of DRAFT 
Action Description
including:

• Avoidance BMPs
• Minimization BMPs
• Mitigation BMPs
• Monitoring Plan

SECTION 7 STRUCTURED COORDINATION PROCESS

15a.  Complete follow-
up documentation and 

15b. Mitigation projects

16a.  (FWS) Update 
environmental baseline
16b.  (Joint) Long-term
effects monitoring and 
ecosystem-level tracking

9a.  Request Informal 
Consultation or 
9b. Formal Consultation

(using agreed-upon BA)

1. Project idea

EARLY PROJECT PLANNING
(information sharing Action Agency ↔ FWS)

PRE-CONSULTATION
(FWS assists Action Agency)

CONSULTATION
(Action Agency Assists FWS)

PROJECT IMPLEMENTATION / POST PROJECT REPORTING
(information sharing Action Agency ↔ FWS)

2. Visit    IPaC  
(obtain species list and BMPs for activity 
type)

3. Contact Field Office

(identify potential project and timeline,
and discuss species surveys)

4. Collaborative site 
visits and Project 
development 
meetings

6.  Review, revise, 
agree upon 

FINAL DRAFT
Action Description

Joint yes

None

Joint yes

None

Joint yes

None

7.  Assemble 
DRAFT BA

e-share revisions 
and comments

8.  Review, revise,
agree upon
FINAL BA

Joint yes None

10a. Informal - FWS 
issues concurrence
10b. Formal – FWS 
provides Draft BO

Skip to 13 11.  Draft BO 
provided to 

Action Agency

12.  Biological Opinion 
Finalized & Issued

13.  Project &
BMP Implementation,
Monitoring &
Reporting

14.  Communicate with 
Field Office and Land 
Managers

Joint
sign-off

(yes)

Joint
sign-off
(none)

We are still at step 7 of the Structured 
Coordination Process, where we are 
assembling all of the information needed to 
develop a complete BA.  If you don’t remember 
the process, check out the online Section 7 
timeline by clicking on the image below.  That 
will open up a new window and then click on 
“TIMELINE” on that site.
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http://nctc.fws.gov/courses/csp/csp3153/resources/section7/timeline.html


REMEMBER THE EFFECTS PATHWAY 

First we identified all of the components 
involved in our action.  Next we did 
our research to clearly understand 
the biology of the individuals and the 
resources and circumstances needed 
by the species in our Action Area.  

Now we need to try and understand the manner in which the 
action may affect listed species in the Action Area or their 
critical habitat -- essentially the relationship between the 
ACTION and the BIOLOGY.  

Specifically, how are the individuals and resources 
identified in our Biology deconstruction EXPOSED to 
changes in the environment resulting from the activities in 
our Action Deconstruction?

Action
Deconstruction

Consequences &
Determination

Biology
Deconstruction

Exposure

The E�ects Pathway
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THE PROCESS

Determining Exposure in the Effects 
Pathway has 4 key steps:

1. Cut and Paste your Action 
Deconstruction to the Effects Pathway 
Matrix

2. Identify Stressors resulting from your 
actions

3. Identify Direct or Indirect Interaction
4. Identify Individual / Resource Exposure
5. Repeat for Critical Habitat. 

Each of these steps will be explained in 
more detail in a little bit.  Before getting 
into the process though, there are some 
key concepts and terms you need to 
understand.

WHAT IS A STRESSOR?

A stressor is any physical, chemical, or biological 
alteration (i.e., increase, decrease, or introduction) 
of the environment (or resource) that can lead to a 
response from the individual.

Stressors can act directly on an individual, or 
indirectly through impacts to resources.

So, what are these things we call stressors?  What 
are some examples of stressors you can think of?  
Think about things you have seen on your own 
projects.  Anything come to mind?  
The main point in thinking about stressors is to 
identify the change in the resource that occurs or 
the direct impact to the individual.

This is a very important point – this concept 
provides the “meeting point” of the chain of logic 
between the components of the action and how/
why the species and/or its resources responds.

Page 5

The Effects Pathway:  Determining Exposure



Here are a number of 
different stressors that 
you may encounter.

Notice that each of 
them involves some 
type of change in the 
quality or quantity of 
some resource.  

In the first line we see 
the stressor, increase 
in turbidity, affects 
the quality of the 
resource, water.

Looking down the 
list, the stressor, 
introduction 
of invasive 
competitors, affects 
the quantity of the 
resource, prey.  

CHANGE
(alteration) in quality or quantity of

in turbidity

in temperature

of vegetative cover

of invasive competitors

in microclimate to drier 
and hotter

in �re regime to more 
frequent

of channel morphology 
increasing velocity

of hibernacula

of soil

(RESOURCE)

(water)

(climate)

(plant community)

(prey)

(climate)

(climate)

(water)

(habitat)

(substrate)

(direct impact)

(direct impact)

Increase

Increase

Removal

Introduction

Change

Change

Alteration

Removal

Removal

Crushing

Vehicle Strikes
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EXPOSURE EXPLAINED

So when we talk about exposure, we mean 
how individuals of the listed species or the 
resources they depend upon are EXPOSED 
to the stressors 
from our action.  For 
instance, because of 
the clearing of brush 
which provides habitat 
for fox during the heat 
of the day, there is an 
increase in temperature.  The fox is exposed to 
this stressor (increase in temperature) because 
of our action.

The better we describe this relationship, 
between the species and the stressor, the better 
our analyses will be.  The exposure assessment 
is perhaps the most important step in the 
analysis process.

Because we cannot know with 100% certainty 
how a listed resource will respond to a stressor 
once exposure occurs, exposure becomes the 

pivotal point where we have the potential to 
avoid or minimize the effects.  We may be able 
to CHANGE how they are exposed.  

This is why “conservation measures” generally 
target reducing or avoiding exposure.

Factors that are important to address in an 
exposure analysis for an individual include:

• How many individuals of which populations 
would be exposed and to what stressors

• What life-stage & sex would be exposed
• Where the exposure would occur and when
• The intensity, duration, and frequency of the 

exposure and
• The pathways of exposure (direct, indirect, or 

both)

Each of these 
factors is 
important for 
assessing 
exposure.
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PHOTO:  JENNIFER STRICKLAND, USFWS
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Factors also need to be considered 
for assessments relating to Critical 
Habitat (CH):

• Which portions of CH and which 
physical and biological features 
will be exposed and to what 
stressors,

• When the exposure would occur, 
• The intensity, duration, and 

frequency of the exposure, and
• How the exposure would occur.

Here is an example with bull trout 
exposure to off highway vehicle use.  
Just click on the image to play the 
video.

DIRECT VS. INDIRECT INTERACTION 

When analyzing exposure risks for an individual, you need 
to first determine whether the stressor is direct or indirect, 
and note, you MUST choose one or the other, an individual 
stressor cannot be both direct and indirect.

Direct interactions occur directly to the individual.  For 
instance, if the action calls for mechanical removal of 
vegetation, foraging frogs could be crushed.  Crushing is 
a direct interaction – it happens 
directly between something 
used in the action against the 
individual.  Using a weed whacker 
on an endangered plant is a direct 
interaction.  Hitting a deer with a 
car is a direct interaction.

Indirect interactions are different.  The individual is not 
directly exposed to the stressor, but the resource is.  The 
change in the environment results in a resource quantity or 
quality change and the individual is indirectly impacted.  

PHOTO:  TODD WESTON, USFWS
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Going back to our mechanical removal of 
vegetation example, a decrease in insects 
because vegetation is removed can indirectly 
impact frogs – their prey isn’t there anymore 
because the insects sheltered in the vegetation 

that is no longer present.  
The loss of vegetative 
cover can also impact the 
frog’s habitat – there is 
less shelter.  Frogs are 
also more susceptible to 
predators.  The decreased 

vegetation can also cause an increase in the 
water temperature because of less shade.  All of 
these are considered indirect interactions – they 
didn’t happen directly to the frogs, but they are 
a stressor because the resource changed as a 
result of the action. 
 

OK, SO HOW DO I PROCEED?

Let’s go back to the steps that were listed earlier 
and walk through the process, now that you 
know about stressors, exposure, and direct 
and indirect interactions.  The process that 

will be outlined here uses the Effects Pathway 
Matrix (Matrix) as a framework to consolidate 
your information to this point.  It is not the only 
way to do this, but many action agencies have 
found it a useful tool to synthesize their work.  
Another nice thing about the Matrix is that it can 
be included as an appendix to your Biological 
Assessment.  

Here is a short video that uses the example 
of the “Island Mouse” to show you how this all 
comes together. 

<< -- LINK TO VIDEO -- >>

Here is a blank Word version of the Matrix.

<< -- DOWNLOAD DOCUMENT -- >>

We’ve also included a Matrix that is partially 
completed, so you can see how it could be filled 
out.

<< -- DOWNLOAD SAMPLE MATRIX -- >>

PHOTO:  KEITH PENNER, USFWS
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nctc.fws.gov/courses/CSP/CSP3153/resources/blank_matrix.docx
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STEP 1:  INCORPORATE YOUR ACTION DECONSTRUCTION INTO THE EFFECTS 
PATHWAY MATRIX

This step requires you to move your Action 
Deconstruction information from the table 
you created previously (or from wherever you 
wrote that information) and put it in the first 
BLUE section of the Matrix.

Put the project name in the first column and 
then add your activities and subactivities to 
the appropriate columns and also add the 
structure – if there will be one resulting from 
this activity.

You can see in the example we have 
completed this section for a portion of a bridge 
replacement project.  We have completed 
the activity “Clearing the construction site” 
and the subactivities “Mechanical removal of 
vegetation” and “Grading”.

Deconstruction of Project:  _Angie Creek Bridge Reconstruction_ 

 
 

Project Activity Use for breaking out 
Activities 

Use for breaking out 
Activities 

Structure 
 (physical feature) 

An
gi

e 
Cr

ee
k 

Br
id

ge
 

Re
co

ns
tr

uc
tio

n Clearing the 
construction site 

Mechanical removal of 
vegetation   

Grading  Cleared, compacted 
soils 

Post- 
construction 

work 
Re-vegetation  Native riparian 

plantings 

 

1

2

3

Action 
Deconstruction Exposure Biology Deconstruction Consequences and Determination 

Pr
oje

ct 

Ac
tiv

ity
 

Ac
tiv

ity
 

Str
uc

tu
re DIRECT 

Interaction 
(vehicle strike, 

crushing, trampling, 
etc.) 

Indirect 
interaction  

A change in the 
environment that results 
in a resource quantity or 

quality change 
(negative, neutral, 

positive) 

Resource  
or  

Individuals 
Directly 
Exposed 

Life stage 
affected  

(of the species) 

Resource 
Functions 

of the Resource 
(Breeding, Feeding, 

Sheltering, 
Migration/Dispersal) 

Responses of 
individuals to 

interaction 
and exposure 

Effects to 
individuals 

(negative, neutral, 
positive) 

Effects to 
population 

Avoidance 
Minimization 

Mitigation 

Effects 
remaining 

De
ter

mi
na

tio
n 
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STEP 2:  IDENTIFY A STRESSOR FOR ONE ACTIVITY / SUBACTIVITY / STRUCTURE

Using the Action Deconstruction you have just transferred to your Matrix, identify what stressors could 
result from each activity, subactivity, or structure.  

STEP 3:  IDENTIFY WHETHER THAT STRESSOR 
CAUSES A DIRECT OR INDIRECT INTERACTION 

Identify if the stressor you identified for the activity/subactivity/
structure exposes the species directly or indirectly.  If it’s direct, 
put the stressor in the “DIRECT Interaction” column.  If it’s 
indirect, put it in the “Indirect Interaction” column.

You can see how that was done in the example Matrix that was 
available to you on page 9.

Continue steps 2 and 3 until all stressors have been identified 
and entered into the appropriate column on the matrix.
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STEP 4:  IDENTIFY INDIVIDUAL / RESOURCE EXPOSURE

Using the deconstructed biology you developed earlier as a “pick list”, list which individuals or 
resources could be exposed to those Direct interactions or Indirect interactions (respectively).  
  
For each stressor you listed in the YELLOW column, go 
back to your biology deconstruction and complete the 
GREEN columns with the appropriate information.  

In essence, you’re using your biology deconstructions 
as a “pick list”.  For each stressor, identify the resource 
or individuals exposed, at what life stage, and list the 
resource functions.  

You may need to add more rows to your Matrix because 
more than one life stage or resource may be exposed to 
a single stressor.

The video and example document (from page 9) shows 
you how this could look and there is a small segment of 
the Matrix on the next page.  

Continue the process until each stressor is completed 
for every activity, subactivity, or structure.

2
1

3
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STEP 5:  CONTINUE FOR CRITICAL HABITAT

Use the second page of the Matrix for Critical 
Habitat. 

1. Transfer your PBFs to the first column in the 
table.

2. Add the information you identified on the 
baseline condition and quality.

3. Describe how the PBF is exposed to the 
stressors you identified.

 

NEXT STEPS

There is actually no writing you need to do with 
your BA at this time.  The entire Exposure step 
in the Effects Pathway will be incorporated 
into a variety of sections as you continue this 
process.

If you’re continuing to work through the pathway, the next step is to look at Consequences and finally, 
make a Determination.

21 3
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