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Agenda

1:10 WWTP & tributary data 
updates

2:00 Marine data update
2:40 Modeling, Sediment Flux
2:50 Your review of data report 

(April)
2:55 Set next meeting, etc



Questions or Concerns?

If you or your organization 
has concerns or would like an 
individual briefing, please 
contact Andrew Kolosseus



South Puget Sound 
Monitoring and Modeling

Mindy Roberts
Technical Advisory Committee

March 17, 2008



Presentation overview 

• Data status
• WWTP concentrations
• Tributary concentrations
• Load estimates
• Sediment flux study
• Lost ADCP…
• Modeling status
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Status

• Data in EIM
• 90% complete
• No QA/QC problems

– Dissolved total nitrogen and dissolved total 
phosphorus issue in large rivers

• Instantaneous loads complete
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WWTP discharge by region
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WWTP DIN concentrations
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WWTP DIN concentrations

0

10

20

30

40

50

60

H
A

R
S

TE
N

E

R
U

S
TL

E
W

O
O

D

S
H

E
LT

O
N

C
A

R
LY

O
N

B
O

S
TO

N
 H

A
R

B
O

R

TA
M

O
S

H
AN

S
E

A
S

H
O

R
E

LO
TT

FO
R

T 
LE

W
IS

C
H

A
M

B
E

R
S

G
IG

 H
A

R
B

O
R

TA
C

O
M

A
 N

O
R

TH

TA
C

O
M

A
 C

E
N

TR
A

L

S
IM

P
S

O
N

LA
KO

TA

R
E

D
O

N
D

O

M
ID

W
A

Y

M
IL

LE
R

S
O

U
TH

 K
IN

G

S
A

LM
O

N

V
A

S
H

O
N

W
ES

TP
O

IN
T

K
IN

G
S

TO
N

M
A

N
C

H
E

S
TE

R

B
A

IN
B

R
ID

G
E

P
O

R
T 

O
R

C
H

A
R

D

B
R

E
M

E
R

TO
N

C
E

N
TR

A
L 

K
IT

S
U

Q
U

A
M

IS
H

C
on

c 
(m

g/
L)

South Sound Comm 
Bay

South Central North 
Central

Sinclair 
Dyes





LOTT denitrification
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BOD (inhibited)
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Tributaries





Seasonal flows represented
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Discharge
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Trib DIN 
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Trib ammonia concentration
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Nitrogen loads from rivers
TPN from Rivers
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Nitrogen loads from WWTPs
TPN from WWTPs
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Rivers and WWTPs
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Trib and WWTP tasks

• Develop trib load time series for model
– Estimated daily flows
– Account for entire watershed

• Develop WWTP time series for model
– Have electronic daily flows from 25 plants
– Sludge dewatering not as variable
– Method to extrapolate from measured data



Sediment Flux Study

• Four inlets
• Three depths
• Three events

– 9/10/07
– 9/24/07
– 10/22/07

• EPA $100k
– Evans- 

Hamilton
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Sediment flux locations



Sediment oxygen demand
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Sediment DIN loads
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Sediment DIN flux

• World Flux Database
– Mean: 0.040 g-N/m2-d (NH4)

• Chesapeake Bay
– Mean: 0.064 g-N/m2-d (DIN)

• Budd Inlet Scientific Study



Sediment flux estimates

• Budd Inlet
– 1998 Budd Inlet Scientific Study (annual and 

seasonal)
• Annual: 326 metric tons-N/yr or 890 kg-N/d
• Late summer: 2400 kg-N/d

– Present study
• Late summer: 1100 kg-N/d (Budd Inlet)
• WWTPs: 2800 kg-N/d (South Sound)
• Tribs: 2700 kg-N/d (South Sound)

– Sediments are an important nutrient reservoir





Hope Island 
patterns

• Missing ADCP in 
Squaxin Passage

• **Ask around**

• Data summary in 
report
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Marine modeling status

• Finalized grid
• Compiled input time series Jun06-Oct07

– Meteorology
– River inputs (flow)
– Boundary conditions

• Compiled output data for comparison
• Model runs spring



Hydrodynamic model tasks

• Calibration
• Validation/confirmation/verification/checking/ 

comparison
• Boundary condition

– Sensitivity
– Particle tracking experiments
– Recommend boundary location for water quality 

model development



Upcoming Dates

• Data report Apr08

• Hydrodynamic report Spr08

• Water quality modeling 2008-09

• Technical report development 2009



Questions?

www.ecy.wa.gov/
puget_sound/dissolved_oxygen_study.html

mrob461@ecy.wa.gov

http://www.ecy.wa.gov/puget_sound/dissolved_oxygen_study.html
http://www.ecy.wa.gov/puget_sound/dissolved_oxygen_study.html
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Field & Lab Data Collection
• 16 Central Sound Boundary Station “Liberty” 

cruises (July 06 – Oct 07)
• 10 condensed South Sound “Skookum” cruises 

(Aug 06 – Oct 07)
• 6 intensive Quarterly South Sound “Barnes” 

cruises

Cruise Type

Number 
of 

Stations

Number 
of 

Cruises 
(Events)

Average # of 
Depths Sampled 

for Discrete 
Samples

Average # of 
CTD Casts 
Per Cruise

Total Count 
of Final  CTD 

Scans

Total Count of 
Discrete 
Samples

Total # of 
Measure-

ments
Barnes 80 6 200 82 1286149 6638 1292787
PRISM 13 3 91 13 UW data 1404 1404
Skookum 41 10 30 42 426787 2350 429137
Liberty 5 16 40 5 285494 5360 290854
Total Data Points: 1998430 15752 2014182
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Central Basin Boundary Stations
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Upwelling Index - 6 hr - 48N 124W
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Data Analysis & Reporting
√

 
Dissolved Oxygen

√
 

Chlorophyll
√

 
Dissolved Nutrients

√
 

Total Nitrogen & Phosphate 
√

 
Alkalinities

*
 

Contour & Plan View Maps; GIS Layers
*    Data Appendix
*    Inventory (Hydrodynamic Report)

__  Phytoplankton Biovolume & Counts –
 

Fall 2008
__  Carbon (bimodal analyses –

 
lab unable to 

validate DIC “absence”)
*PCN – ok – utilization?
*DOC –

 
6-7 month loss, all affected?
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