
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



Thurston County

Measure change in the 
marine SMP area using 
WDFW High Resolution 
Change Detection

Pilot test of HRCD to 
measure compliance

6-year retroactive study 
of permits



Total change in shoreline

Year
Sum of Total 

Change

Sum of 

Canopy Loss

Sum of 

Impervious 

Gain

Sum of Semi-

Impervious Gain

2006-2009 3.37 acres * 2.14 acres 1.56 acres 0.19 acres

2009-2011 3.91 acres* 2.47 acres 1.15 acres 0.28 acres

2011-2013 4.23 acres 3.14 acres 0.80 acres 0.32 acres

Grand Total 11.52 acres 7.75 acres 3.51 acres 0.79 acres

Acreage change due to Nisqually Restoration Project removed (~26 ac)*

< ½ of 1% of total marine area

Super easy



Change by Environment designation

Environment 

Designation

Total Change 

(acres)

Canopy Loss 

(acres)

Impervious 

Gain (acres)

Semi-Impervious 

Gain (acres)

Conservancy 4.27 3.38 0.77 0.27

Natural 0.02 0.02 0.02 0

Rural 7.22 4.34 2.72 0.52

Grand Total 11.52 7.75 3.51 0.79

7.05 acres per 1,000 
acres of Rural

designation changes

2.33 acres per 1,000 
acres of Conservancy
designation changes

0.68 acres per 1,000 
acres of Natural

designation changes

𝑎𝑐𝑟𝑒𝑎𝑔𝑒 𝑜𝑓 𝒕𝒐𝒕𝒂𝒍 𝒄𝒉𝒂𝒏𝒈𝒆 𝑖𝑛 𝑁𝑎𝑡𝑢𝑟𝑎𝑙 𝑎𝑟𝑒𝑎 𝑖𝑛 𝑚𝑎𝑟𝑖𝑛𝑒 𝑆𝑀𝑃 𝑓𝑟𝑜𝑚 2006−2013

𝑎𝑐𝑟𝑒𝑎𝑔𝑒 𝑜𝑓 𝑵𝒂𝒕𝒖𝒓𝒂𝒍 𝒅𝒆𝒔𝒊𝒈𝒏𝒂𝒕𝒊𝒐𝒏 𝑖𝑛 𝑚𝑎𝑟𝑖𝑛𝑒 𝑆𝑀𝑃
* 100

Easy



Unpermitted events

9 unpermitted 
events

• 8 tree 
removal

• 1 
development

38 unpermitted events
• 16 tree removal
• 6 development
• 2 redevelopment
• 13 natural
• 1 non-natural

24 unpermitted 
events

• 14 tree removal
• 4 development
• 3 natural
• 1 non-natural
• 1 forestry
• 1 stream

2006-2009

2009-2011

2011-2013

No “developments” were out of 
compliance… (some development 
doesn’t need a permit)

50 events total

75 events total

71 events total

Tedious and difficult



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



Site Inspection Forms



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



A prescriptive SMP, with 
a quantitative tracking 
protocol. 

Cumulative Impact 
Analysis was 
quantitative in its 
predictions. 

City keeps running tally 
of indicators on 
spreadsheet.

Kirkland tracking spreadsheet



Kirkland

Example facts from spreadsheet:
• 9,800 sf of solid pier decking removed.
• 12,400 sf grating, replacing solid decks
• 1,100 feet of skirting removed from piers.
• 48’ of bulkhead replaced with soft shore


