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Organic P Can be a Significant Source of Internal Loading

Sediment Phosphorus ([mg P]/[g dry sediment])
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Al-P Not Formed from Org P with Aluminum Treatment

Aluminum Dosing Test with 0.66 g Fe-P m2 cm-?

o
N
(@)

0.50

0.40 Fo.p

0.30 —o—Al-P formed
0.20

0.10

0.00
) 10 20 30 40 50

Aluminum Dose (g Al m-2 *1 cm-1 sediment depth)

Fe-P of AI-P (g g Al m-2 *1 cm-1 sediment depth)

()
o

barr.com 4



More Iron = More Iron-Bound P
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Extractable Iron to Fe-P in Sediment

Shallow Lakes

y = 0.0021x2 + 0.0604x - 0.1219

R? = 0.9548
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Can We Capture Decayed Phosphorus with Iron?

Shallow Lakes
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Indinhea Lake
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_Iron47 g Fe/mZ
8 Sodium Aluminate-33 g Al /m?

Full Dose / No Aeration _
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Experimental Matrix

Ferric Chloride +

Alum+ Sodium

Condition Sodium Aluminate Aluminate
Full Dose Indianhead
Aeration Holiday
Half Dose Arrowhead
No Aeration Full Dose Wing
Cornelia

Control Full Dose
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Monitoring
Cornelia-Surface TP

350

300 5 I
- I
> 250
‘3 ™ | e
>
S 200 e 1 % ° o
< |
>
S 150 o @ I ° e %
o °® | )
5 L& oo
S 100 5 - I. o

® °

50 9 ; (] °

0

12/27/14 05/10/16 09/22/17 02/04/19 06/18/20 10/31/21 03/15/23
barr.com

......' .

07/27/24 12/09/25

control

Total Phosphorus (ug/L)

250

200

150

100

50

0
04/03/23

05/03/23

06/02/23

07/02/23

08/01/23

08/31/23

09/30/23

10



Monitoring Internal L;admj; :Vzln Though Fe-Pis
Cornelia-Post Treatment (Aluminum Only) Sediment ound By Aluminum

Aluminum-Bound Phosphorus
Iron-Bound Phosphorus
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Did it Work....Drumroll Please

barr.com

12



Monitoring
Indianhead (air) and Arrowhead (air)

lts working, but there is room for improvement!
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Monitoring
Indianhead (air) and Arrowhead (air)

TKN Pre and Post Treatment
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Forced Air Aeration Could Not Satisfy

Monitoring Sediment Oxygen Demand

Holiday (air) and Wing (no air)
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Monitoring
Holiday (air) and Wing (no air)

Lake Holiday Contiuous DO & Temperature
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Wing Lake Contiuous DO & Temperature
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Monitoring
Direct Porewater Sampling
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Monitoring
Direct Porewater Sampling
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Conclusion

Definitive evidence provided that iron + aeration for shallow
lakes can significantly reduce internal loading from organic P

Cornelia
High Org-P, bound all Fe-P w/-aluminum treatment, significant internal loading
remains

Wing
High Org-P, aluminum alone could not prevent internal load / Fe not effective

Indianhead vs Arrowhead
Iron dose proportionate to lake response

Holiday
Sediment anaerobic despite aeration
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