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Estimating Nutrient L oads from the San Joaquin River Water shed
SIR Low DO TMDL Technica Committee

At severd of the previous mesetings of the SIR Low DO TMDL Technicad Committee | have mentioned
the need to develop nutrient export coefficients for various types of land use within the San Joaquin River
watershed. Nutrient export coefficients were first developed in the early 1960s by a group of faculty at
the Univergty of Wisconan, Madison as part of understanding the sources and relative significance of
nutrient sourcesfor Lake Mendota, located inpart inMadison, Wisconsin. Lake Mendota, which is5 by
7 milesacross, and the other Madison lakes have experienced excessive bluegreenagd blooms that have
beenrecorded ancethe early 1900s. Lake Mendotais often characterized asthe most studied lakein the
world. | served as Vice-Chair of the Lake Mendota Problems Committee, working with other faculty,
princpaly inthe Ag School Department of Soils, wherewedevel oped estimates of the amounts of nitrogen
and phosphorus derived from various types of land use in the Lake Mendota watershed.

In the 1970s| was under contract withthe US EPA to devel op the synthesis reportsfor the US part of the
internationd OECD eutrophication studies.  Twenty-two countries over a 5-year period investigated
nutrient load eutrophication response relationships for over 200 waterbodies located in Western Europe,
North America, Japan, and Audtralia. The cost of the total effort wasinexcess of $50 million. Dr. Walter
Rast, thena graduate student working for his PhD, and | devel oped nationa nutrient export coefficientsfor
various types of land use across the US based on the OECD eutrophication study waterbodies.

The origind Lake Mendota watershed, as well as the follow-up OECD nutrient export coefficients were
derivedfrommeasurement of the amounts of various nutrientstransported past asampling/gaging point over
ayear. In 1983 Dr. Rast and | published a review paper on thistopic, “Nutrient Loading Estimates for
Lakes’ (Rast and Lee 1983). | have attached a summary table from that publication, which presents our
best estimates from our, aswell as other work. We found that with very few exceptions, these nutrient
export coefficients can be used to estimate the annua amount of nitrogen and phosphorus derived from
various types of land use within afactor of 2. | have used these nutrient export coefficients in many parts
of the world to estimate the amount of planktonic agae that will developinawaterbody. They have proven
to bereliable for that purpose.

There is need to evauate the rdiability of these nutrient export coefficients for the San Joaquin River
watershed. As afirg cut, it may be possible, from the information provided by Kratzer and Shelton
(1998), in which they reviewed the nutrient data for various parts of the San Joaguin River watershed, to
evauate whether the nationa nutrient export coefficients are gpplicable to ag and urban areas within the
San Joaquin River watershed.

A potentia cause of sgnificant differences between the standard nutrient export coefficients presented in
the attached table and parts of the San Joaquin River watershed is the dairies and other areas where large
numbers of livestock are maintained. Such areas can export large amounts of nitrogen and phosphorus.



Unmanaged or inadequately managed cow manure is equivaent in nutrients to the wastewater discharges
of 1,000 people per cow. Thenitrogen can be exported through surface runoff and wastewater discharges,
aswell as through polluted shalow groundwater that discharges to surface waters.

| suggest that aspart of the rough-cut TMDL nutrient loadswefirst examine, based on total land areaand
generd usewithin a watershed above where there is flow and nutrient data, the annua nutrient export
coefficientsfor that watershed. Land use should be considered in the broadest sense of undevel oped open
space, agriculturd crops, dairiesand other animd husbandry areas, and urban areas. Eventudly, we may
want to further refine the agriculturd nutrient export coefficientsto typesof crops, irrigationpractices, etc.

In developing nutrient export coefficients for the San Joaquin River that are gpplicable to the deep water
channed low DO situation, it will be important to develop export coefficients for each month, rather than
for the year, Snce much of the nutrientsthat run off the land during the latefdl, winter, and early spring are
likely carried through the deep water channel without stimulating the growth of agae that affects the DO
levels within the channd.

Thisexercise will point to areas where we need to conduct additional, more detailed nutrient monitoring.
It will dso hep us esimate nutrient |oads fromsome of the areas where there is inadegquate monitoring at
thistime.

If there are questions about this approach, please contact me.
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WATERSHED NUTRIENT EXPORT COEFFICIENTS

Watershed Watershed Export Coefficient
Land Use (g/n? yr)

A. Tota Phosphorus, P

Urban 0.1
Rurd/Agriculture 0.05
Forest 0.01
Atmosphere? 0.025°

B. Tota Nitrogen, N

Urban 05 (0.25)°
Rurd/Agriculture 0.5 (0.2)°
Forest 0.3 (0.2)°
Atmosphere? 24 (L0

gAtmospheric load conssts of precipitation and dry falout directly onto the surface of the
waterbody.

b(g/n? of waterbody yr).

“Parenthetica vaues are export coefficients to be used in caculating nitrogen loads for
waterbodies in the western U.S.

From Rast, W. and Lee, G.F., “Nutrient Loading Estimates for Lakes,” Journal of
Environmental Engineering 109:2 502-517 (1983).



