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What we’ll cover 

• Reminder – you’ve seen this 
all before… 

• Report purpose 

• Report organization 

• Timeline for review and 
comment 

• Questions? 
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Scenario matrix from Feb 2012 
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Scenarios Timeline 

• September 2011 – DAG brainstormed 
potential management actions 

• October 2011 – January 2012 – ECY staff 
scoped and developed preliminary priorities 

• February 2012 – ECY presented preliminary 
priorities for discussion and DAG adjusted 

• DAG presentations on analyses in May, July, 
and November 2012 plus June and November 
2013 
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Report purpose: 

• Capture the scenarios previously presented to 
the Deschutes Advisory Group to support 
2015 Capitol Lake and Budd Inlet discussions 
– Updated definition of natural conditions since 

June 2012 technical report 

– Updated impacts from external human sources 
(beyond Budd Inlet) since June 2012 tech report 

– Include spring 2014 poster 

– Report does not set load or wasteload 
allocations… 
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Report organization 

• Introduction – general background on the 
study purpose, water quality standards, 
findings; science of nutrients, algae, oxygen 

• Methods – high level only; refer to June 2012 
technical report for the details 

• Results and Discussion – scenario graphics, 
interpretation 

• Conclusions – high-level findings 

• Recommendations – continue on to WQIR… 
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4 examples 

1. Boater contributions to Budd Inlet – 
calculation only; no model 

2. Dredge Capitol Lake – Vollenweider diagram; 
no model 

3. Human impacts on Budd Inlet oxygen – 
combined effect of local sources, external 
sources, dam – update since June 2012 rpt 

4. Shift LOTT outfall – model analysis 
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Example 1 – boater contributions 

• May 2012 DAG presentation 

• Per capita contributions of nitrogen (and 
bacteria, phosphorus) 

• Assumptions for proportion of time spent on 
Budd Inlet and proportion of people releasing 
wastes 

• Distinguish recreational boaters from marinas 
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6. Decrease boater waste 

• Calculation only (no model) 

• Annual and peak summer estimates 

• Recreational boaters ~0.4 kg/d nitrogen 

• Marinas ~4.6 kg/d nitrogen 

Loads per person: 
FC 1950 10^6/day/person 
TP 1 kg-P/yr 
TN 4.5 kg-N/yr 
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Recreational boaters 

Annual Peak Summer 

Number of people using Budd Inlet per day 5 200 

Proportion of time on Budd Inlet 10% 30% 

Proportion of people peeing overboard: 50% 50% 

Proportion of people defecating: 1% 1% 

Fecal Coliform Load: 9.75 1170 10^6/day 

Phosphorus Load: 1.4E-05 0.002 kg/d 

Nitrogen Load: 3.1E-03 0.370 kg/d 

1.13 135 kg/yr 
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Marinas 
Annual Peak Summer 

Number of people using Budd Inlet marinas 500 2000 

Proportion of time at marina 75% 75% 

Proportion of people peeing overboard: 25% 25% 

Proportion of people defecating to marine: 5% 5% 

Fecal Coliform Load: 36562 146250 10^6/day 

Phosphorus Load: 0.05 0.205 kg/d 

Nitrogen Load: 1.2 4.6 kg/d 

422 1688 kg/yr 
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Concluding statements for boater 
waste… 

Recreational boaters do not likely contribute 
significant loads of nitrogen to Budd Inlet, 
even during peak summer usage.  While 
recreational boaters should not discharge 
wastes other than at approved pump-out 
stations, the impacts are likely greater in 
terms of bacteria and lesser in terms of 
nutrients. 
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Example 2 – dredge Capitol Lake 

• May 2012 DAG (and February 2009 memo) 

• Vollenweider diagram of trophic status as a 
function of fertilization rate and mean depth 

• December 2008 request from General 
Administration – effect of dredging 

19 

Increase depth (3.2 m      4.0 m, +22%) 

• Increase volume  

– 3.36 x 106 4.19 x 106 m3 

• Increase mean annual residence time 

– 3.5        4.3 days 

• Increase summer residence time 

– 23.0        28.6 days 
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Vollenweider (1968) 

Deschutes River Loading 
Rates (g/m2/yr) 
• 25.9 (estimated annual) 
• 1.9 (measured summer) 
 

Capitol Lake Sediment 
Loading Rates (g/m2/yr) 
• 1.6 (average model) 
• 10.6 (maximum 
measured) 
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Conclusion [Feb 2009 memo] 

“Given the large areal phosphorus loading 
and continued relatively shallow depths in 
Capitol Lake, we do not believe that the 
proposed dredged lake alternative would 
result in measurable improvements in 
water quality.” 
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Example 3 – update human impacts to 
Budd Inlet oxygen levels 

• June 2012 technical report included two 
baseline natural conditions: 

– No human nutrients from local wastewater or 
watershed with dam in 

– No human nutrients from local wastewater or 
watershed without the dam 

• Two families of scenarios comparing impacts 
with either natural condition 
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Example 3 – update human impacts to 
Budd Inlet oxygen levels (cont’d) 

• November 2012 DAG notes and presentation 
– Dam not part of natural conditions 

– South Puget Sound model indicates sources external 
to Budd Inlet contribute to oxygen depletions within 
Budd Inlet 
• Resulted from a DAG scenario suggestion 

– Updated oxygen impact graphics that include three 
influences: 
• Local wastewater and watershed sources 

• Capitol Lake dam 

• Sources external to Budd Inlet 
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LakeIN_existing minus LakeOUT_Natural_a2 

Q1.  Can Budd Inlet meet water quality standards with the Capitol Lake dam in with all 
possible point and nonpoint source reductions within the model domain and outside the 
model domain?   

LakeIN_Natural_a2 minus LakeOUT_Natural_a2 

Effect of dam plus human 
sources on minimum DO 

Effect of the dam alone on 
minimum DO 

The dam has a 
greater effect on 
minimum DO in 

East Bay than 
human sources 
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Conclusions 

• The cumulative effects of all human activities 
cause DO violations >0.2 mg/L throughout 
most of southern and central Budd Inlet… 

• The combined effects of human activities have 
the worst impact on East Bay… 
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Example 4 – shift LOTT outfall 

• November 2012 DAG presentation 

• Low circulation at existing outfall location 

• Extend to 

– North of Priest Point Park? 

– Near Boston Harbor? 
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Existing DAG_Scen3a 

Move LOTT outfall  North of Priest Point Boston Harbor 

DAG_Scen3b 

Anthropogenic point source relocation within the model domain (all with dam out) 

Effect of all human sources 
on minimum DO 

Effect of moving outfall to 
Priest Point Park 

Effect of moving outfall to 
Boston Harbor 
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Conclusions 

• Moving the outfall to the location near Boston 
Harbor is predicted to decrease the magnitude 
of DO depletions, and decreases the areal 
extent of predicted violation of the DO 
standard (Figures ___).  Several areas are 
predicted to remain in violation of the DO 
standard… 

• … but could shift the impacts to other 
locations 
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Summary of modeling scenario and 
report development 

• Graphics from DAG presentations 

– 2012: May, July, November 

– 2013: June, November 

• Added science context around oxygen 

• Conclusions – high level findings as discussed 
during advisory group meetings  
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Timeline for review and comment 

• Report link available November 20 afternoon 

• Please send comments to Lydia Wagner by 
December 11, 2014 

• Ecology will finalize report in December 

• Publication in January/February 

• 2015 => WQIR discussions 

 

• QUESTIONS? 
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