
Bolton Lakes
✧✧✧

Internal Loading 
of Phosphorus 

Jason Yoo, Owen Rego, Paula Tartell 

Wesleyan University
Earth and Environmental Science Department



Introduction to Internal Loading of P
● Role of P in occurrence of algal blooms & lake eutrophication 
● Internal Loading of P: Tendency to release phosphorus  (P) from                     

sediment at lake bottom

● The connection between P and Fe (iron), and organic matter

The connection between P and Fe (iron)
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Our Objective 

To better understand the internal loading of P in the Bolton Lakes, 
we analyzed Lower Bolton Lake (LBL) and Middle Bolton Lake 
(MBL) bottom sediments for:

1) P flux into the water column
2) Exchangeable + Fe-bound P 
3) Add on: organic matter content and sources



Methods: Field Sampling

10 grab samples were collected, 
with our stainless steel “clamshell 
grab sampler”

○ 5 samples collected from Middle 
Bolton Lake (MBL) on 9/29/17

○ 5 samples collected from Lower 
Bolton Lake (LBL) on 9/15/17



Methods: Laboratory Analyses
1)Iron and Phosphorus DGT analyses (Panther et al. 2013)

2)Labile Phosphorus and Fe-P extraction from sediments,  organic 
Carbon and Nitrogen analyses (Pain 2008 and references therein)



Background: DGT Devices
DGT: “Diffusive gradients in thin films”

● Devices that detect elemental metals (i.e 
Fe), various organic compounds, and key 
nutrients in environmental samples

● Plastic housing containing gel layers with 
binding specificity

● Different gel layers target different analytes
● in situ concentrations

https://www.researchgate.net/profile/Jesper_Knutsson/publication/265468009/figure/fig1/AS:213910159400964@1428011564839/A
schematic-rendering-of-a-DGT-passive-sampler-showing-its-principal-components.png



Methods: DGT  Prep Work

1)DGT degassing

2)DGTs embedded in sediment samples

a) MBL DGTs ~ 47 hours
b) LBL DGTs ~ 24 hours

3)DGT binding layer excision

4) Preparation of 1M nitric acid (HNO3) and sodium   

hydroxide (NaOH) solutions

(Following Panther et al. and references therein)





Results: Standard Curve

http://www.litnz.co.nz/wp-content/uploads/2015/04/3.jpg



Results: Flux Data

No Flux/Flux Below Detection Limits

WHY?



Possible Explanations

ScienceDirect.com canva.com Pbs.org istockphoto.com



Conclusion
● Range of Internal Loading Fluxes of P in LBL sites is [0.102, 0.759] µg/cm2 per day, 

varies by a factor of 1~ 6

● Average daily LBL phosphorus flux: 0 .517 ug/cm2

● Total Daily P Flux of 175 Acre LBL*: 20.93g of P per day

● No Measurable Internal Loading Flux of P in MBL!

● LBL flux independent of FeOH concentration or total carbon

● Flux may be correlated with organic matter source (terrestrial vs. algal)

● Further studies could examine Fe concentrations, collect data from more sites/seasons
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