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Retroactive evaluations: 

• San Juan County Initiative

• Jefferson County

• WDFW Hydraulic Project Approvals

• Snohomish County

• Thurston County

Ongoing compliance monitoring

• City of Kirkland

• Ecology Wetland Regulatory Effectiveness

• US Army Corps Mitigation Compliance

Case Studies of Monitoring Programs

Permit records, 
site visits

Remote sensing component

Case studies use 
outline of 5 key 
components from 
CAO Guidance 
Monitoring chapter



1. Gains or losses of function 
in Fish and Wildlife Habitat 
Conservation Areas, 
Wetlands and their buffers?

2. If losses, are adjustments  
needed to:

a) Code?
b) Permit review process?
c) Enforcement 
improvements?
d) Education efforts?
e) Restoration projects?

Snohomish County Critical Areas Adaptive 
Management Plan (2008)

Identify Key 
Questions

• 2008 Monitoring 
Plan

Monitor

Evaluate

Identify 
Solutions

Implement 
Solutions



• Randomly selected 335 (of ~1,000) CASPs recorded between 
11/07 and  4/13

• Also evaluated all enforcement cases

Critical Areas Site Plans (CASP) Parcel Analysis
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Key Findings

• 109 acres of estimated impacts 

• This is <1% of total critical and buffers 
identified on properties with permits 
and enforcement cases

• 70% occurred on properties with 
enforcement cases

• > 70% of CASP had problems with 
accuracy 

• No code changes warranted



• Improve CASP accuracy

• Digitize and incorporate CASPs into GIS review of future permits

• Staff training (applicability, how to identify critical areas)

• Monitoring report every 8 years to align with GMA reviews 

• Improve Critical Area tracking in AMANDA permit database

Recommendations



City of Kirkland tracking for SMP No Net Loss 



Kirkland tracking SMP No Net Loss Indicators



An Ongoing Program With 8-year Reviews



City of Kirkland Spreadsheet

Spreadsheet posted on 
Commerce web site.

Tracks indicators for each project 
– built into staff review time



Measurables from Kirkland Spreadsheet

• 2100 SF structures 
removed from shoreline 
setback

• 62 native trees planted (15 
Permits)

• 4000 SF lawn removed (6 
Permits)

• 8600 SF of native 
vegetation (13 Permits)

• 103 linear feet of bulkhead 
removed (3 Permits)

• 16,672 SF grated pier 
surface replacing solid 
decking

• 1472 SF of overwater 
structures removed

• 200 SF of in-water structures 
removed

• 33 piles removed (5 parcels)
• 6000 SF spawning gravel 

installed (6 parcels)
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City of Bellingham Critical Areas Monitoring

Example: project-
specific feedback loop 
for adaptive 
management of 
compensatory 
mitigation

Keys: adequate plan, 
conservation 
easement, financial 
surety, performance 
standards
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Mitigation Plan

Compensation for fill with:

• Newly created wetland 
(5,500 sf)

• Wetland enhancement 
(28,466 sf)

• Buffer enhancement 
(38,000 sf)

Included advance 
mitigation (93, 562 sf)



Conservation Easement

Recorded 
before site 
disturbance 
with County 
Auditor
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Financial Surety Requirement

Assignment 
of funds or 
bond for 
150% of 
costs
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Funds Released in Stages

First surety 
released with 
“as-built” 
mitigation 
report

wetland enhancement

buffer enhancement
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Performance Standards Tracking

Goal:  Create 5,500 square feet of seasonally saturated scrub/shrub 
wetland.

Objective: Created wetland shall have seasonally saturated soils.

Performance Standard: Soils inundated or saturated within 12” of 
surface, for 10% of the growing season



Close-out

• Final surety released with Year 7 monitoring report

• Conservation easement provides legal protection in perpetuity



Ecology Wetlands Evaluation Program *

Site inspections
• As-built
• Mid-monitoring
• End of monitoring (10 

years)

Formal follow-up letters

Review reports 
• Track deadlines
• Ensure reports have complete 

information per Ecology’s Order

* 401 WQ certifications for 
compensatory mitigation projects



Site Inspection Forms

Ecology’s field checklist included 
in Commerce Guidebook



Wetlands Program Benefits

Increased mitigation success: work with the applicant to 
address issues that would result in site failure.

Improved permitting decisions: lessons learned during site 
visits can be applied to review of current mitigation 
proposals.

Voluntary compliance: improves when people expect 
oversight (less time needed to check on every project)

Improved consistency and predictability by standardizing 
permit conditions or project plan requirements



New Guidance: Evaluating Buffer Compliance

Outlines steps for 
characterizing how well 
regulations are 
protecting buffers.

Based on pilot of 10 
randomly selected projects 
from:
• Pierce County 
• Tacoma
• Marysville
• Moses Lake



Review Permits, Assess Sites





Compare Permit Requirements to CAO

• Was permit issued according to CAO 
requirements?

• Was buffer width more or less protective 
than basic CAO buffer?

Are justification for 
changes documented? 

Consistent w/CAO 
criteria?



Is vegetation 
management 
consistent?
Fencing?

Signage?

Compare Permit to Built Conditions



Characterize Ecological Condition of Buffer

% of wetland edge 
adjacent to 
“ecologically 
significant buffer”

Width of ecologically 
significant buffer

Area of ecologically 
significant buffer

What are dominant 
stressors?



Methods, Forms

Includes 
samples of 
forms used in 
these steps.

Includes an 
example of a 
GIS/GPS-based 
method to collect 
data



WDFW’s High Resolution Change Detection

• Decision support tool

• Decision = Is there a need to modify how we protect critical 
areas? 

• Helps answer key questions

– How much change is happening in our critical areas?

– What are the trends in that change?

• Not a silver bullet

– Change = visible (tree removal, addition of impervious 
surfaces); not gains

– Narrows the haystack to needles but additional analysis is 
necessary

• WDFW’s labor costs: ~$15,000/County/time period



HRCD: New Tool Built on 
New Technology



Based on Publically Viewable Data

• WDFW gets 
NAIP 
imagery 
from USDA 

• Same data 
viewable on 
internet 
using free 
tools such 
as Google 
Earth Pro







WDFW’s High Resolution Change Detection

• Complex processing; simple 
output
• Where trees are lost
• Where roads and buildings are 

built
• Real person verifies each change

• Tracks changes down to 1/20 ac
• Includes what caused the 

change
• Development, forestry, tree 

removal, stream meander, etc.

• www.pshrcd.com

http://www.pshrcd.com/
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Change Locations
(2011-2015)

• Nr of Changes: 6,691

• Total Change: 3,655 ac

• Canopy Loss: 3,255 ac

• New Impervious and 
Semi-pervious area: 
282 ac

• Annual Rate of Change: 
0.25%

• Annual Rate of Canopy 
Loss: 0.22%

• Annual Rate of 
Impervious Gain: 0.02%



Canopy Loss (Acres)

Parcel Designation

Change Agent
Ag

Com-
mer-
cial

Forest
Gov’t 

Services
Misc. 

Services
Resi-

dential
Undev. 
Land

TOTAL

Forestry 0 34 2,066 285 9 0 2,394

Ag  activity 226 7 15 3 118 15 384

Tree Removal 9 8 48 9 1 53 17 145

Other, natural 23 1 20 40 5 17 17 123

Development 12 4 1 2 0 23 0 42

Redevelopment 0 0 0 1 0 4 0 5

TOTAL 270 54 2,153 340 6 224 49 3,093



Riparian Analysis Example

Assumptions

• Only included 
Type F, S 
streams

• Simple 100’ 
buffer from 
stream center

• Did not correct 
for possible 
positional errors 
(~ +/- 10%)



Canopy Loss and New Impervious near 
Type S and F Streams (Acres)

Change Agent
Canopy Loss 

(0-100’)
New Impervious

(0-100’) Total

Forestry 27.45 0 27.45

Other, natural 21.66 0 21.66

Ag activities 8.41 0 8.41

Tree Removal 6.73 0.12 6.85

Development 1.41 4.48 5.89

Other, non-natural 0 2.11 2.11

Stream 0.31 0 0.31

Redevelopment 0.17 0.08 0.25

66.14 6.79 72.93
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Questions?

Draft Monitoring and 
Adaptive Management 
Chapter
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