


DIC and Alkalinity sources to Bellingham Bay
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DIC and Alkalinity sources to Bellingham Bay:
| Nogoksack River

ver Creek

© Griffith

/

Everson

Dissolved inorganic carbon

Silver

Lynden  Deming South ForkNorth Fork

é'_:fhing
—~ONorth Fork
© South Fork




DIC and Alkalinity sources to Bellingham Bay:
Nooksack River |
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DIC and Alkalinity sources to Bellingham Bay:
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Box model of northern Bellingham Bay pH

* Measured sources and sinks

of DIC and Alkalinity

e Calculated change in pH an
Q. in bottom water

* Questions:
* How were pH and Q,,
changing?
 What processes create low
pH bottom water?
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Box model of northern Bellingham Bay pH
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Box model geometry, measurements
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Bottom water changes in DIC, pH, Alkalinity and Q

DIC and Alkalinity
increasing Apr 4-May-4

pH and aragonite saturation
decreasing Apr 4-May-4

2.085

206

2.055

2057

DIC (umole/m3)

2035

2.025 [/

2.02

7.6

7.58 |
7.56

7.54 |\

2.045

204

203 /

7621 \

pH

7571

7.48

7.46

7.44

7.42

Time (days)

«10% Dissolved Inorganic Carbon: 2017
0 10 15 20 25 30 35
Time (days)
i
pH: 2017
0 10 15 20 25 30 35

arg

x10° Alkalinity: 2017

2.0375
2.037
2.0365 |
— 2036}
© 20355
2035

2.0345

Alkalinity (umole/m3

203351 |

2033t/

2.0325 : : - : g
0 5 10 15 20 25
Time (days)

Aragonite Saturation: 2017

30

35

0.48 . . . .
0 5 10 15 20 25
Time (days)

30

35



DIC (mM)

Modeled changes in DIC, pH, Alkalinity and Q,,

Slower estuarine circulation leads to increased DIC and decreased pH
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Modeled changes in DIC, pH, Alkalinity and 9%,

Water column respiration drives the decline in pH and aragonite saturation
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Modeled changes in DIC, pH, Alkalinity and 9%,

Sedimentary alkalinity flux drives the change in bottom water alkalinity
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Sources of acidic water in Bellingham Bay

* Bottom water pH and Q,are low compared to elsewhere in Puget Sound

* Water column and sedimentary respiration drive declining pH
e Water column respiration increases DIC but not alkalinity
e Sedimentary processes supply BOTH DIC and alkalinity

* Bottom water acidity likely varies seasonally

* The rate of mean circulation in the bay (and thus bottom water residence
time) also contributes to low pH.

 Reduced Nooksack R flow in summer (predicted by regional climate
models) along with increasing atmospheric CO, will lead to future
declines in bottom water pH and Q. ,
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