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1) The Nearshore Habitat Values Model 
2) Hood Canal Nearshore Interim Tool
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Puget Sound Nearshore 
Conservation Calculator

Development Goals and Sideboards:

1. Function/Service based evaluation tool

2. Capitalize on NOAA’s success using existing methods

3. Limited staff for development

4. Evaluate impacts specific to ESA consultations

5. Target species and habitat: Listed critical habitat for juvenile Puget Sound 
Chinook and Hood Canal summer run chum.

6. Target users: Agency staff & consultants

7. Full Transparency: Spreadsheet model every user could review

8. Data Moderate: Limit input parameters to data the agencies get as part of 
ESA consultation packages.



Conservation 
Calculator

Project Details & 
Site Conditions

Literature and 
best professional 
judgement

NHVM 
and HEA

Habitat Currency: 
Discounted Service 
Acre Years (DSAYs)

Easy Interface to Habitat Equivalency Analysis (HEA) 
and the Nearshore Habitat Values Model (NHVM)

PUGET SOUND NEARSHORE 
CONSERVATION CALCULATOR
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Why Habitat Equivalency Analysis 
(HEA)?

• HEA meets our identified needs for a habitat assessment tool

• HEA has been used by NOAA’s Restoration Center for 25 years

• HEA is peer reviewed

• Ports in Puget Sound are used to HEA 
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Habitat Equivalency Analysis
Concept

Service - to – Service comparison

Ecological Equivalency: Restored habitat to provide 
equivalent functions (not necessarily same type of 
habitat) lost at a different location.

?



HEA Habitat Services 
in DSAYs

Size of 
affected area

Time between 
impact and 
mitigation

Duration till full function 
of habitat is reached 
e.g. mature forest

Duration habitat will 
remain restored or 
degraded

Discounting 
Factor: 3%

Crediting/Discounting 
Factors e.g. 

connectivity, forage fish 
spawning areas

HABITAT EQUIVALENCY ANALYSIS: THE BASICS

Conservation 
Points

* 100

Nearshore 
Habitat Values 

Model

Value of affected area 
before and after 
impact/mitigation
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Habitat Values

• Habitat values are essential input to HEA
• Habitat Values need to be determined 

consistently for HEA to give credible results
• Habitat values for HEA range between 0-1; 

1 highest value
• In Puget Sound, NMFS developed the 

Nearshore Habitat Values model to 
consistently determine habitat values for HEA 
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Nearshore Habitat Values Model

Puget Sound 
Nearshore Habitat 

Values Model

Habitat Value 
between 0 and 1:
1 is good 0 is bad.

Physical and Biological Functions of Critical Habitat  
50 CFR §226.212:  Nearshore marine areas: 
a) free of obstruction, b) water quality, 
c) forage including invertebrates (sediment condition), 
d) submerged aquatic vegetation

based on

output



Nearshore Habitat Values Model Concept

Shoreline 
Armoring

Overwater 
Structures

Treated 
Wood

Concrete 
Boat 
Ramps

Reduces input of sediment, 
organic material, insects

Cuts off access to Upper 
Shores Zone (USZ)

Reduces beach width

Shade with sharply 
defined edge

Input of contaminants Water Quality

Sediment Quantity and 
Quality

Unobstructed Migratory 
Corridor

Shoreline Complexity: 
Armoring vs. natural, LWM, 

Beach Wrack

Interrupts shore drift, 
covers sediment

USZ: Estuarine vegetation 
LSZ: Submerged Aquatic V

Magnitude 
depends on 
elevation of 
armoring

Nearshore Actions Effects Elements of Critical Habitat



PHYSICAL AND BIOLOGICAL FUNCTIONS IN THE LSZ

Unobstructed 
Migratory Corridor

45%

Cover and Primary Production: 
Submerged Aquatic Vegetation

30%

Sediment Quality & Quantity
(invertebrates)

15%

Water Quality
10%

Percent contribution to overall max habitat value

Based on 
50 CFR 
§226.212



130 ft

Nearshore Zones

+5 ft
MLLW

Lowest SAV or 
-10 ft MLLW

Riparian

HAT

LSZ
Lower Shore Zone

Herring spawning on SAV

DSZ
Deeper Shore Zone

-98 ft
MLLW

USZ 1 USZ 2

4 x 80 ft Pier

8 x 30 ft
Float 25 ft

Buffer

MHHW

USZ
Upper Shore Zone

Potential forage fish 
spawning substrate



HEA Habitat Services 
in DSAYs

Size of 
affected area

Time between 
impact and 
mitigation

Duration till full function 
of habitat is reached 
e.g. mature forest

Duration habitat will 
remain restored or 
degraded

Discounting 
Factor: 3%

Crediting/Discounting 
Factors e.g. 

connectivity, forage fish 
spawning areas

HABITAT EQUIVALENCY ANALYSIS: THE BASICS

Conservation 
Points

* 100

Nearshore 
Habitat Values 

Model

Value of affected area 
before and after 
impact/mitigation
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Credit Factors: 
Concept for Application

Landscape-scale credit factors are applied to entire debit/credit:
• Affected area is within 5 miles of natal estuary.
• Affected Area is within pocket beach.
• Affected Areas is at bluff backed beach.

Credit factors applied ala cart to structural elements that impact 
them:
• Sand lance or surf smelt spawning
• Herring spawning



Conservation 
Calculator

Project Details & 
Site Conditions

Literature and 
best professional 
judgement

NHVM 
and HEA

Habitat 
Currency: 
DSAYs/CPs

Easy Interface to Habitat Equivalency Analysis (HEA) 
and the Nearshore Habitat Values Model (NHVM)

CONSERVATION CALCULATOR

Summary Points:
• The NHVM provides an input parameter, the 

habitat value, for the HEA.
• The NHVM assesses habitat based on physical and 

biological functions as described in the FR.
• The HEA is a model that uses area, function, and 

time.



16

Conservation Calculator on NOAAs Webpage

• NOAA Web Page includes:
• Conservation Calculator - downloadable
• On-line User Guide to Conservation Calculator
• Subject information and Links
• Information on where to obtain off-site conservation credits
• Links to conservation credit providers
• Link to the Puget Sound Partnership (state agency that coordinates 

salmon recovery) who provide conservation credits in all of Puget 
Sound.

https://www.fisheries.noaa.gov/west-coast/habitat-
conservation/puget-sound-nearshore-habitat-conservation-calculator
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Hood Canal ILF Nearshore Interim Tool

Based on: 
• The Type and Amount of Habitat 

being impacted by the 
development project; 

• The Degree of Impact associated 
with the development project; 

• The Risk of being able to 
effectively replace the functions 
and to do so in a timely manner; 

• Science and expert opinion.

Little Anderson Eelgrass
Picture provided by Patty Michak (HC ILF)
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• Degree of impact: Duration and Intensity

• Risk Factors incl. forage fish

• Quality of Habitat

• Habitat Connectivity

SYSTEM Subtidal Tidal Wetland Intertidal Riparian
☐ ☐ ☐ ☐

SUBCLASS vegetated non‐vegetated vegetated non‐
vegetated

☐ ☐ ☐ ☐
DURATION Perm Temp Perm Temp Perm Temp Perm Temp Perm Temp Perm Temp

☐ ☐ ☐ ☐ ☐ ☐ ☐ ☐ ☐ ☐ ☐ ☐

Little Dewatto
Picture provided by Patty 
Michak (HC ILF)



Differences: 
Hood Canal ILF Nearshore Interim Tool & 

Conservation Calculator

Conservation Calculator
• Focused on salmonid habitat
• Expert opinion frontloaded, 

part of NHVM

• User friendly calculator

• Output: DSAYs (habitat $)

HC ILF Nearshore Interim Tool
• Focus entire ecosystem
• Expert opinion needed for 

each project evaluation
• Tool not intended for 

project applicant use
• Output: Habitat Class Acres


