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Analytical procedures: 

Acidic ammonium molybdate with any of several reducing reagents produces a blue color read in a spectrophotometer. Problem: The concentration  in most stream / lake water is so low that very long path length cells (10 cm) are required. Any P on sediment in sample may dissolve plus the sediment in the path length will “look” like P to the photometer; this requires either filtration or centrifuging to remove particulate P. In case of lake samples when sediment concentrations are low filtration may not be required.

Very difficult to store samples; for example freezing Fall Creek samples leads to reduction of P in solution because of precipitation of CaCO3 and microbial proliferation may lead to reduction of inorganic P in solution. 

Units of concentration. 

Usually expressed as if the P was in elemental form. The molybdate procedure determines all of the P in the several ionic forms of orthophosphoric acid (H3PO4, H2PO4, HPO4, PO4). Units may be milligrams per liter, parts per million (PPM) or micrograms per liter, parts per billion (PPB) or micromoles per liter. I usually use PPB, which is PPM multiplied by 1000

Concentrations:

Inorganic P and/ or total P in solution: 

Commonly considered as limiting factor for algae growth  in NY lakes, reservoirs etc.

5 to 10 PPB soluble reactive P (SRP) commonly found in streams draining wooded areas without human activity and in well water and twice this for total P in solution (TDP). In storm water from Fall Creek and subwatersheds almost never as high as 100 PPB TDP. May be several hundred PPB at low flow when concentrated sources such as milk house wastes are discharged directly to road ditches/ streams. In laboratory experiments, 40 PPB SRP produces “pea soup”.  “Acceptable”  concentrations in lakes and inflowing water range from 10 to no more than 50 PPB TDP. 

Total P (dissolved plus particulate P). 

Not easy to interpret the biological importance. Sediment in Fall Creek contains about 0.1% total P. Thus if a sample contains 100 milligrams per liter of sediment (not uncommon during storms) and 40 PPB TSP, total P will be 140 PPB. Difficulty in interpretation arises because more than 60 % of the sediment P will be within the solids ( I call this buried P) and hence not biologically active until the whole soil matrix is dissolved, a process which takes centuries. The remainder of the P is sorbed on surfaces of the particles and may be biologically active under some conditions. Soil chemist have demonstrated many times that as soluble reactive P is added to soils some is sorbed on the soil and some remains in solution. As the amount of sorbed P increase the concentration of soluble reactive P in solution increases. This is a very rapid reaction and during transport during storms these sorption reactions occur to some extent. Thus sediment from surface of farmed soils wants to keep a high concentration of P in solution while sediment from stream banks that has never reacted with P  wants to sorb some of the soluble reactive P from solution. The result is a mess to put it mildly. 

Generalizations about biological significance of soluble reactive P, total dissolved P and total P.

In the typical situation of  deep lakes and reservoirs, most of the sediment settles below the photic zone.  In the summer during stratification there is not much transfer of P from sediment to the photic zone. Conclusion: in the finger lakes of central NY, the amount of TDP in the photic zone of the lakes in the spring will be the most important factor determining algae growth during the summer. But carrying the above argument further, the important contribution of the streams to algal proliferation during the summer is at least in an important way determined by the inputs of soluble reactive P and total dissolved P carried by streams draining the lake shed and point sources such as sewage treatment plants. Particulate P is of secondary importance.   

What is acceptable-

What does society want their lakes to look like? No general agreement about “safe levels” in lakes and stream water inputs- How much algae is acceptable/ desirable?  

For more information see Bul 127 and book edited by Porter and Young

