











Limnology for the layperson

Phosphorus loads expose water quality

Loadings and budgets

Phosphorus plays a key role
in influencing plant growth. In
turn, the rate of plant growth
drives the need for lake manage-
ment. Managemenl strategies of-
ten focus on reducing the total
amount of phosphorus entering or
present in a lake. Lake managers
identify the total amount of phos-
phorus entering a lake over time
(mass per unit time) 1o detcymine
the annual or seasonal loading.

A phosphorus budget can be
developed to compare sources ol
phosphorus. It is like a financial
budget in that all income (inflow)
and expenses (outflow) are deter-
mined. All the sources of phos-
phorus entering and leaving the
lake are identified. The budget
also looks at the phosphorus
stored in the lake sediments and

plant materials. Understanding
where all the phosphorus is com-
ing from and where it goes allows
lake managers to determine the
most cost effective way to reduce
phosphorus inputs.

A case study

The graph below shows the
current and future phosphorus
loadings for Lake Sawyer.
Sources include three tributaries:
Rock Creek, Ravensdale Creek
and the subbasin surrounding
Lake Sawyer. Other sources in-
clude ncarshore scptic systems,
groundwatcr and precipitation,
sediment relcasc and aquatic plant
decay.

The current phosphorus load-
ing rate for Lake Sawyer is very
similar to other rural lakcs with
large wetland components, such
as Beaver Lake. With the current
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phosphorus budget, the lake is
moderately productive (me-
sotrophic).

The "future budget" was cal-
culated using a mathematical
model representing the watershed
with maximum development al-
lowed under current zoning regu-
lations. Based on this modeled
scenario, the lake will become
more productive (eutrophic).

Where will it come from?

In the future, the total phos-
phorus loading is expected to in-
crease from 1318 kg/year to 2414
kg/year, almost doubling. Lake
Sawyer's increascd productivity
may cause more algal blooms.
The increase in phosphorus to the
lake will be dircctly related to the
changes in the landscape. Shift-
ing from a rural watershed with
some residential and urban devel-
opment Lo a more urbanized wa-
tershed with more impervious sur-
[ace and less timberland will re-
sult 1n significantly more phos-
phorus entening the lake unless
there is more stonnwater treat-
ment. How additional phosphorus
1s managed can makc a hig differ-
ence to the lake watcr quality.

So, what can a resident do to
keep phosphorus from entering a
lake? On a large scale, you can
monitor the development in your
watershed and encourage reten-
tion of forest and open space.
Clustering houses and retaining
somg undeveloped tracts is one
landuse management technique
used tn King County. On-site
(co}it."nued onpage 6.}







