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Maintaining a Delicate Balance

Eliminating phosphorus contamination with organic soil management

By Drew Toher

To date, 12 states have adopted
or implemented laws restrict-
ing the use of synthetic phospho-
rus fertilizers. These new laws are
a reaction to serious environmental
problems created by an overabundance
of phosphorus compounds in aquatic envi-
ronments. Follow this guide to learn about
the source of this problem, and what actions
can be taken to protect local ecosystems.

Protecting our Environment
from Non-Point Source
Pollution

Phosphorus, the middle number listed

in the N-P-K (Nitrogen - Phosphorus —
Potassium) on the back of commercial
fertilizer packages, is a critical nutrient for
plant growth and development. However,

it is also a major source of non-point pollu-
tion in U.S waterways. Non-point contami-
nation, as opposed to point source pollution
from industrial operations, occurs as a result of
runoff from diffuse sources moving into rivers,
lakes, streams, wetlands or groundwater.* Un-
naturally high levels of phosphorus in aquatic
ecosystems create a cascade of effects

that compromise
the diversity,
stability, and resil-
iency of the natu-
ral environment.
High phosphorus
loads increase
water turbidity,
spur toxic algae blooms, and decrease light penetration. Once
algae dies off, aerobic bacteria consume the dead algae, resulting
in dangerously low oxygen levels, which further decreases biodi-
versity and can stress or even kill aquatic wildlife.2 The increas-
ing frequency of “dead zones”? in and around the U.S is further
indication that this environmental problem must be addressed.

R

The residential use of lawn fertilizers is responsible for a signifi-
cant amount of this non-point pollution. To help alleviate the
contamination this causes in local waterways, states are mov-
ing toward the adoption and implementation of synthetic phos-

phorus fertilizer bans. In the process,
there is considerable misinformation
concerning which fertilizers are best for
the environment and our overall health.
While many in turf management say natu-
ral sources of soil nutrients reduce hazard-
ous runoff, the chemical industry claims that
the source of phosphorus in a fertilizer is irrel-
evant, and phosphorus bans should apply to
both synthetic and organic sources. Howev-
er, like many answers to environmental prob-
lems, the solution is often found not solely in
a product replacement or the preference for
one product choice over another, but in the
overall management system that protects
and nurtures the soil microbial environment.

Phosphorus in soil is not consid-
ered a very “mobile” nutrient be-
cause soil has a large capacity to
retain phosphorus compounds.*
Consequently, a significant amount
of nonpoint phosphorus pollution is
a result of soil erosion and over-ap-
plications of phosphorus. Preventing
soil erosion and preforming soil tests
should be a focal point for lawmak-
ers and concerned
citizens  working
to stop phospho-
Sy O rus pollution. In
this context, the
source of a fertil-
izer is extremely
relevant to these
efforts. While or-
ganic  production
methods build a
lawn’s capacity to hold soil, synthetic systems weaken this abil-
ity. From a holistic soil management perspective, it becomes evi-
dent that organic management yields the optimum environmental
safeguards, while nurturing healthy plants.

Soil Fertilization: Making Sense of the
Different Approaches

The Truly Organic Approach
The goal of an organic production system, whether in agricul-
ture or turf management, is to feed the soil by utilizing methods
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that build organic matter and encourage microbial diversity. This
is achieved through cultural practices such as mowing, aeration,
irrigation, and over-seeding, without the use of synthetic inputs
such as chemical fertilizers, insecticides, herbicides, or fungicides.®
To adhere to organic inputs, only fertilizers or soil amendments
approved by the Organic Materials Review Institute (OMRI) are
guaranteed to comply with the rigorous standards of the Organic
Foods Production Act (OFPA). (See box on right.)

In building organic matter with compost and other organic nutri-
ents, natural phosphorus becomes mineralized and available to
the plant. By breaking down slowly in the soil through beneficial
microbial activity, organic fertilization provides turf with a slow
release of nutrients throughout the growing season. Gentle in-
creases in the soil’s fertility enhance its ability to store nutrients,
resulting in decreased runoff, erosion, and leaching of nutrients
into groundwater.® Organic fertilizers create lush verdant lawns
that require less overall maintenance. Additionally, their use en-
sures that materials of unknown toxicity are not being applied.
Developing a holistic organic soil management program will ul-
timately avoid the contamination problems associated with syn-
thetic phosphorus fertilizers, protecting environmental health.

While OMRI-listed soil amendments are surely the way to go if soil
needs a phosphorus correction, even they can cause environmen-
tal problems if over-applied.” Therefore, a soil test and close ad-
herence to application recommendations are required. Note that
all states exempt compost from their phosphorus bans, with an
understanding that the judicious use of it, compost/manure tea,
or grass/leaf mulches as top dressings for maintenance purposes
should not be a problem. However, proper care is important with
the use of dried or pelletized natural fertilizers. They must be ap-
plied to the lawn at the rates recommended by a soil test. For
more detailed information on managing lawns organically, see Be-
yond Pesticides factsheet: bit.ly/RTGalv.

“Organic”/ “Natural” Fertilizers
Unlike the USDA organic symbol that can be found on food prod-

OMRI and the OFPA

OMRI (Organic Materials Review Institute), is an inde-
pendent non-profit organization that evaluates fertilizers
in accordance with current National Organic Standards.
Look for the “OMRI Listed” label to ensure that a product
contains natural materials and/or synthetically derived
micronutrients reviewed and allowed by the National Or-
ganic Standards Board. OMRI products must follow legal
guidelines under OFPA [7 U.S.C. 6508], which state, “For
a farm to be certified...producers on such farm shall not
— 1) use any fertilizers containing synthetic ingredients or
any commercially blended fertilizers containing materials
prohibited under this title or under the applicable state
organic certification program; or 2) use as a source of
nitrogen: phosphorus lime potash or any materials that
are inconsistent with the applicable organic certification
program.”®
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ucts, “organic” and “natural” claims on packaged lawn care fertil-
izers are not subject to the requirements of OFPA. These labels
can be misleading because state and federal laws do not regulate
“organic” or “natural” claims in fertilizers. For a fertilizer package
to include these words, the product is only required to contain
natural carbon, meaning these products could still include toxic
and persistent chemicals, excessive heavy metals, personal care
products, or residual pharmaceuticals. When in doubt, read the
product’s label.

Avoid “natural” and “organic” products with the following compo-

nents that can make their way into environment and harm native

species:

B Biosolids: Biosolids, or sewage sludge, are dried microbes
originally employed to process municipal wastewater. These

The Package Says “Organic” . . . But, It’s Biosolids. What’s Up with That?

With the growth in organic farming, the number of packaged fertilizers marketed to organic farmers has also grown. Fertilizer
labeling laws are enacted state-by-state in the United States. The regulators of fertilizer labeling laws are organized through
the Association of American Plant Food Control Officials (AAPFCO). Most states follow the AAPFCO model language, which de-
fines organic fertilizer as [a] material containing carbon and one or more elements other than hydrogen and oxygen essential
for plant growth (AAPFCO, 2008).** This definition permits fertilizers to be labeled as “organic” even if they do not necessarily
comply with the USDA National Organic Program (NOP) standards to produce organic food. As a result, sewage sludge, urea,
and blended fertilizers that contain organic matter and a variety of synthetic fertilizers that contain some carbon may bear the
organic term but will result in the loss of the NOP certification of an organic field for three years, if applied. There is a tentative
definition for organic input that more closely follows the NOP standard. However, that tentative definition has not yet been ad-
opted by most states, coordination of state officials with USDA and certifiers will be a challenge, and the other conflicting uses
of the word organic on fertilizers are expected to continue to cause confusion for farmers and the public.
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This image, captured in October 2011, shows one of the worst algae blooms that Lake Erie

has experienced in decades. Photo Courtesy NASA.

products, particularly “Class B biosolids,” have been found to
contain pesticides, detergents, estrogenic hormones, dioxins,
PCBs, and heavy metals - all of which can leach into ground-
water or be taken up into plants. They can also contribute to
antibiotic resistance in bacteria on fields that have had bio-
solid fertilizer applications.® Moreover, a 2002 study revealed
a high prevalence of Staphylococcus aureus inflections in
residents that lived within close proximity to biosolid treated
agricultural fields due to exposure from blowing winds.°

m  Synthetic Chemical Wetting Agents: Forgo purchasing any
product that markets itself as organic, yet contains a syn-
thetic wetting agent.?* These products, also known as soil
surfactants, can contain compounds which EPA considers car-
cinogenic. If the label doesn’t list the chemical makeup of the
wetting agent, avoid that product.

B Products with Inert Ingredients: Avoid any “natural” products
that don’t list all of their ingredients. These products could
be formulated with toxic synthetic chemicals, and it’s always
good practice to know what you’re applying around your
home.*?
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The conventional, chemical approach

Synthetic fertilizers should be avoided due to the multitude of
adverse environmental effects that result from the use of these
chemicals.** Applying synthetic fertilizers to a lawn pumps nutri-
ents into the soil faster than the turf can absorb them, resulting
in much of the groundwater leaching and runoff detrimental to
aquatic environments. Excessive applications of synthetic fertil-
izers also cause microbes in the soil to go into a feeding frenzy,
devouring all the available carbon material they can find. Continu-
ous applications of these fertilizers exhaust soil life,*> leading to

barren, sterile land. Dry, compacted, hardpan
soil is the result of, in part, decreased micro-
bial activity and these salt-based synthetic
chemicals.?® These soils produce course, patchy
lawns, which require more water to maintain,
and erode quickly. Sterile soil also reduces a
plant’s ability to ward off disease and pesti-
lence, increasing dependency on toxic pesti-
cides.

Petroleum and natural gas are basic feedstocks
that are used in large quantities in the produc-
tion of synthetic fertilizer, which is an integral
part of the pesticide treadmill in chemical in-
tensive agriculture and land management.
The dependency on these non-renewable re-
sources, with the known hazards associated
with extraction, processing and refining, leads
to environmental contamination that adds to
the identified adverse effects associated with
synthetic fertilizer use. The synthetic N-P-K
approach to fertilization brings with it distinct
production and use hazards that are associated
with each of these ingredients, and overall is a significant con-
tributor to greenhouse gas emissions,'” water contamination, and
adverse impacts on wildlife and human health.

States Act to Protect Natural Resources

In the absence of overarching federal regulations, states are act-
ing unilaterally to address their phosphorus problems. Twelve
states, including lllinois, Maine, Maryland, Michigan, Minnesota,
New Jersey, New York, Vermont, Virginia, Washington, Wisconsin
and Florida (which only requires select counties to participate) en-
acted laws within the last five years that restrict the residential
and commercial use and sale of phosphorus-containing fertilizers.
Connecticut and Pennsylvania are currently considering legisla-
tion.

In general, these laws prohibit phosphorus fertilizer applications
unless they are used to establish or repair new turf, or cure a lack
of phosphorus based on a soil test. Several states also restrict the
use of these fertilizers within a certain proximity to a body of wa-
ter, and on impervious, frozen, or saturated surfaces. Many state
laws exempt from the ban agricultural land, commercial or sod
farms, golf courses, or gardens.

While the state laws are right to restrict phosphorus use leading
to contamination, Beyond Pesticides does not find any of the ad-
opted state laws to be adequate in eliminating dependency on
synthetic fertilizers that are not needed, or are not essential, to
meet fertility requirements. As a result, Beyond Pesticides urges
the discontinuation of their use, given the range of environmental
problems associated with its production and use, and seeks the
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Table 1. Comparing States’ Phosphorus Lawn Fertilizer Bans
(Source: Kristen Miller, Office of Legislative Research, Connecticut General Assembly, http://www.cga.ct.gov/2012/rpt/2012-R-0076.htm)

Year
Passed/

Effective
Dates

Exempt Applicators and
Allowed Phosphorus
Fertilizer Uses

Compost
and Un-
processed
| EL )

Processed
(Pelletized)
Organic
Fertilizers

Application
to Paved or
Impervious
Surfaces

Setbacks | Application

from
Water
(Buffer

to Paved or
Saturated
Soils

Pesticides Factsheet

Restrictions on
Phosphorus lawn
fertilizer sales

Beyond Pesticides’ Ideal
Phosphorus Ban

Illinios

Maine

Maryland

Michigan

Minnesota

New Jersey

New York

Vermont

Virginia

Washington

Wisconsin

2010/2010

2007/2008

2011/
2011-2013

2010/ 2012

2002/ 2004

2010/
2011, 2013

2010/ 2012

2011/
2011, 2012

2011/ 2013

2011/ 2013

2009/ 2010

No exemptions for synthetic
phosphorus fertilizer applica-
tions.

Golf courses; Commercial
and sod farms; Agricultural
lands and production; Right-
of-ways; Phosphorus defi-
ciency; Establish new turf;
Lawn repair.

Agriculture; Phosphorus
deficiency; Establish new
turf; Sod farms; Turf repair;
Gardening.

Agricultural purposes; Com-
mercial and sod farms; Phos-
phorus deficiency; Establish
new turf; Turf repair.

Golf courses; Commercial
farm land; Phosphorus defi-
ciency; Establish new turf.

Golf courses; Sod farms; Ag-
ricultural lands and produc-
tion; Phosphorus deficiency;
Establish new turf.

Golf courses; Commercial
Farms; Phosphorus defi-
ciency; Establish new turf;
Turf repair.

Gardens; Agricultural lands
and production; Sod farms;
Phosphorus deficiency;
Establish new turf.

Golf courses; Sod farms; Ag-
ricultural lands and produc-
tion; Phosphorus deficiency;
Establish new turf.

Golf Course Management
plan; Phosphorus deficiency;
Establish new turf; Turf
repair; Agricultural use.
Establish new turf; Turf re-
pair; Phosphorus deficiency;
Gardens; Sod farms; Agricul-
tural land or production.

Sod farms; Agricultural land
and production; Phosphorus
deficiency; Establish new turf.

Exempt?

Yes, but sew-

age sludge
not exempt
Yes

Yes

Yes - But only
if a soil test
indicates it is
necessary
Yes

Yes

Yes

Yes

Yes, but sew-
age sludge
not exempt

Yes

Yes, but sew-
age sludge
not exempt

Yes

Exempt?

Yes, but only
if OMRI certi-
fied

Yes

No

Yes- but only
if it contains
no more than
.25 pounds of
phosphorus
per 1,000
square ft.

Yes

Yes

Yes

Prohibited

Prohibited,
must clean
up if inadver-
tent

No restric-
tions

Prohibited

Must clean
up if applied

Prohibited,
must clean
up if applied

Prohibited,
must clean
up if inadver-
tent

Prohibited,
must clean
up if applied

Prohibited,
must clean
up if applied

Package label
prohibits
certain uses

Prohibited

Prohibited,
must clean up
if inadvertent

Zones)

3to 15 ft

None

10to 15 ft

3to 15 ft

None

10to 15 ft

3to 20 ft

25 ft

None

None

None

Prohibited

Prohibited

No restric-
tions

Prohibited
from Nov. 16
to Feb. 29
or on frozen
ground

Prohibited

No restric-
tions

Prohibited
during heavy
rain or when
predicted,
on saturated
or frozen
ground, or
from Nov. 16

- Feb. 29 (Dec.

2 - Feb. 29 for
professionals)

Prohibited
between Dec.
1and Apr. 1

Prohibited
from Oct. 16
to Mar. 31
or on frozen
ground

Package label
prohibits cer-
tain uses

Prohibited on
frozen ground

Prohibited on
frozen ground

Sale of synthetic lawn
fertilizer prohibited.
Post educational signs
around nonsynthetic
fertilizers explaining
environmental problems
with synthetic fertilizers
and how the alterna-
tives work in an organic
system.

No restrictions

Post signs about fertil-
izer use at point of sale.

Must sell low phospho-
rus fertilizer for lawns
unless organic and sold
to professional.

No restrictions

No restrictions

Sale prohibited to
consumers unless for
deficiency, new turf, or
turf repair.

Display phosphorus
fertilizer separately; Post
educational signs.

Display phosphorus
fertilizer separately; Post
educational signs.

Sale of lawn mainte-
nance fertilizer prohib-
ited; Can sell existing
stock.

Sale prohibited unless
for an allowed use and
properly labeled; Can
sell existing stock.

No display but may post
sign; Must sell only for
specific purposes.



A Beyond Pesticides Factsheet — A Beyond Pesticides Factsheet — A Beyond Pesticides Factsheet — A Beyond Pesticides Factsheet

adoption of organic soil fertility practices that pro-
vide an environmental benefit. A comparison of the
state policies are contained in Table 1 (on the pre-
vious page). As a part of the adoption of state law
phasing out synthetic fertilizers, Beyond Pesticides
urges states to work with retailers to provide con-
sumers with point of purchase information on sound
organic soil fertility practices and products that are
protective of the environment.

Do These Laws Work?

Until recently, there was no proof that these bans
would have much of an impact on the health of
aquatic environments. However, a 2011 study fol-
lowing the effects of a phosphorus ban by the town
of Ann Arbor, Michigan'® supplied critical evidence of
the policy’s effect. The study, entitled “Reduced ad-
ditions to river phosphorus for three years following
implementation of a lawn fertilizer ordinance,” pub-
lished by researchers at the University of Michigan
in Lake and Reservoir Management, revealed aver-
age decreases in soluble-reactive phosphorus by
upwards of 52%, dissolved phosphorus by 35%, and
total phosphorus by 25% in the Huron River com-
pared to an upstream control group. Researchers concluded, “The
jurisdiction of Ann Arbor, Michigan, seems to be contributing less
nonpoint source P to the Huron River than it did before implemen-
tation of its lawn fertilizer ordinance.” Peer-reviewed evidence of
the effectiveness of these fertilizer bans affords policy makers
with the scientific basis to implement these regulations.*®

What You Can Do

While the application of phosphorus fertilizers is common as
a means of feeding nutrients to plants, organic approaches use
cultural practices and soil amendments to feed the soil, and as
a result create an adequate amount of plant-available phospho-
rus. Individuals can reduce their impact on local waterways and
aquatic wildlife by following some simple guidelines:

B Get a Phosphorus Ban in Your Community — Organize a local
coalition of environmental health advocates and policy mak-
ers. Contact Beyond Pesticides for organizing information and
a copy of our model policy.

B Prevent Soil Erosion — Preventing soil erosion keeps phospho-
rus from entering local rivers, lakes, and streams. Mulch bare
soil with straw or wood chips, and edge your yard with native
trees and shrubs to prevent the loss of topsoil. Also, be care-
ful not to over-water your lawn.?°

B Only use phosphorus based fertilizers on your lawn if a soil
test?? indicates it’s necessary — Test your lawn every 2-3 years.
If your soil test does indicate a phosphorus deficiency, make
sure to follow application instructions from your extension
office carefully in order to avoid over-fertilization. Although

S Helpful Tip!

| Save money and main-
" tain your lawn with real
- natural, organic fertil-

.v; izers by mulching it with
grass clippings and/or

‘. shredded leaves. You

& can also turn your food

' scraps into fertilizer by
starting a worm bin or
traditional compost pile.
See Beyond Pesticides
factsheets on Starting a
Compost Pile and Making
Compost Tea for more
information, available
online at

{ http://bit.ly/120W5Ty.

phosphorus is not a highly “mobile” nutrient, soils already
saturated with phosphorus are more prone to groundwater
leaching and contamination of local waterways. When fer-
tilizing is necessary, be sure to use non-synthetic sources of
phosphorus, as it breaks down slower and supplies nutrients
to your lawn over a longer period of time.

Keep fertilizer, leaves, and grass clippings off of impermeable
surfaces and on your lawn — When left on impermeable sur-
faces, these materials have a greater chance of running off
into local waterways where they degrade and contribute to
excessive nutrient loads. When applying phosphorus fertiliz-
ers, try to incorporate them into your lawn’s soil. Leave grass
clippings on your lawn as mulch to ensure the nutrients al-
ready in your soil are recycled for future plant growth. Never
apply fertilizer to frozen ground.

Fertilize away from ponds, rivers, lakes, and streams — Be
careful when applying fertilizers near water. Create a buffer
of at least 25 ft. in order to minimize runoff. Additionally,
keep an eye on the weather forecast in order to prevent ap-
plying fertilizer before a heavy downpour, as heavy rain can
cause recently applied fertilizers to runoff before being incor-
porated into the soil.

Pick up after your pet — Picking up pet waste helps prevent
further contamination of local waterways and also protects
public health.??

Keep a healthy lawn — By maintaining a healthy lawn through
proper care, you can cut down on your overall fertilizer needs.
Beyond Pesticides Lawns and Landscapes webpage has all the
information you need to maintain a healthy lawn.
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