November 14, 2011
Lahontan Regional Water Quality Control Board
C/O Daniel Sussman or Mary Wagner
2501 Lake Tahoe Blvd.
South Lake Tahoe, CA 96150
Subject: Clean Lakes, Inc.’s Comments to the “REQUEST FOR PUBLIC
COMMENT ON PROPOSED AMENDMENTS TO THE WATER
QUALITY CONTROL PLAN FOR THE LAHONTAN REGION: PESTICIDE
PROHIBITION WITH EXEMPTION CRITERIA, REVISED DRAFT”
Dear Mr. Sussman or Ms. Wagner:
Clean Lakes, Inc. (CLI) appreciates the opportunity to provide comments for the Draft
Pesticide Basin Plan Amendment for the Lahontan Region (6) Basin Plan. CLI staff
support the proposed amendments and recognizes the effort of Lahontan Board staff
required in developing an approach that facilitates pesticide applications for beneficial
purposes.
We have the following comments from the related documents for your consideration:
Staff Report – Page 6, Issue 1: “Examples of such activities include vector control by
local agencies, restoration or protection of threatened or endangered species, and control
of aquatic weeds or algae to protect navigation, water conveyances, or public water
supplies”. Wording for the control of aquatic weeds and algae should include wording to
prevent the spread of nuisance invasive species (i.e. Eurasian Watermilfoil and Curlyleaf
Pondweed), or general Ecological Preservation - Aquatic Invasive Species (AIS).
Staff Report – Page 17, Paragraph 2: Projects that may be allowed under this Basin Plan
Amendment should also include projects implemented for purposes of Ecological
Preservation - Aquatic Invasive Species (AIS).
Staff Report – Page 18, Paragraph 4. The statement, “The aquatic pesticide application
will temporarily preclude the continued beneficial use supported within the treatment
area”, does not agree with the statement in sentence two of this same paragraph. It is not
clear what beneficial use(s) will be temporarily precluded. This sentence should be
deleted.
Staff Report – 38 7 (a): II. Environmental Impacts: Page 53, Paragraph 1, Greenhouse
Gas Emissions: The statement “Some greenhouse gas emissions, namely methane
release, may result from the decay of vegetation treated with aquatic herbicides”. Any

potential greenhouses gasses that result from the decay of vegetation treated with aquatic
herbicides would generally be the same gasses created on a seasonal basis when the
plants decay each fall. Through the control of aquatic vegetation with herbicides, it
would be expected that control would be initiated when the plants are in the early growth
stage, and thus less decayed biomass would be present, and thus any greenhouse gases
produced would be less than if the vegetation was allowed to grow and increase in
biomass prior to fall dye back. This section should be modified as the vegetation decays
on an annual basis, and no additional impact from greenhouse gas production would
result from aquatic herbicide treatments.
Staff Report –Page 38, 7 a) and Page 53, Paragraph 1. The statement that, “The proposed
project requires that dead biomass, a potential emission source, must be removed from
the project area and disposed of at an appropriate location”, is unreasonable for all
aquatic plant control programs. In some circumstances, such as in the control of
emergent or floating vegetation, removal of dying or dead biomass is feasible. However,
in the case of submersed aquatic plant control projects (i.e. Eurasian watermilfoil)
collecting dead biomass is not feasible or practical since plants will fragment into small
uncollectable pieces. The only practical way that dead biomass might be collected is
through a dredging related activity that would likely cause greater impacts to native
vegetation and higher levels of green house gases through the required use of combustion
engine equipment. Selective control of invasive aquatic plants through use of aquatic
herbicide applications would reduce long term organic material accumulation, as well as
potential production of greenhouse gases, by eradicating or greatly reducing the invasive
plant species. (See attached articles, Maintenance Control of Aquatic Plants by Bill
Haller, Aquatics - Summer 1981; Benefits of Maintenance Control of Water Hyacinth by
James Joyce. Aquatics – Winter 1985; Understanding Organic Accumulation of Selected
Aquatic Plants in Florida by Dana Bigham. Aquatics – Fall 2009). This Eurasian
watermilfoil biomass removal recommendation should be modified or deleted.
Attachment 2, Revised Draft Waste Discharge prohibition and Exemption Criteria. Page
8, 1 c. states the need for, “The chemical composition of the pesticide to be used,
including inert ingredients.” Inert ingredients are thought to be considered proprietary or
intellectual property. Board staff should clarify with pesticide manufacturers their ability
to provide this information prior to finalizing this BPA.
Attachment 2, Revised Draft Waste Discharge prohibition and Exemption Criteria. Page
10, section 2. Under this paragraph which falls under Exemption criteria for controlling
aquatic invasive species and other harmful species, time sensitive projects, it appears that
the statement, “(Removal of biomass may not be necessary in situations where recovering
the dead biomass creates greater potential impact to water quality)” is inconsistent with
Staff Report Pages 18, 38, and 53 outlined above.
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Thank you for the opportunity to provide comments on the proposed Amendments.
Should you have any questions or require clarification regarding this letter, please contact
Thomas Moorhouse via cell phone at 818-201-5982 or via email at
tmoorhouse@cleanlake.com.

Sincerely,
CLEAN LAKES, INC.

Thomas G. Moorhouse
Aquatic Pest Control Advisor
Attachments:
• Maintenance Control of Aquatic Plants by Bill Haller, Aquatics - Summer 1981
• Benefits of Maintenance Control of Water Hyacinth by James Joyce. Aquatics –
Winter 1985
• Understanding Organic Accumulation of Selected Aquatic Plants in Florida by
Dana Bigham. Aquatics – Fall 2009

2150 Franklin Canyon Road
Martinez, California 94553
Phone: 925-766-8862 Fax: 925-957-1906
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Understanding Organic
Accumulation of Selected
Aquatic Plants in Florida
By Dana L. Bigham

University of Florida-IFAS

Most aquatic applicators and plant
management programs are accused
by the public of creating “muck-filled
lakes.” How many times have you
heard “this lake had a sand bottom before those control programs started?”
The best way to counter these claims is
by increasing your understanding of the
role of organic matter in lake biology.

Florida lakes are generally shallow and
highly productive, because climate conditions and naturally occurring nutrients allow aquatic and wetland plants to rapidly
grow in rivers, floodplains, and littoral areas which create large amounts of organic
matter. The natural production of organic
matter is essential for healthy, productive
ecosystems and is the natural basis of lake
aging and secession. The organic matter is
also the base of the food chain supporting
large populations of fish and wildlife in
Florida aquatic ecosystems.
Fall 2009

Dead Plant Material
Drives the Food Chain
Organic compounds contain carbon
molecules and are produced primarily
through photosynthesis. Decomposition is
the breakdown of these formerly living organisms and is driven primarily by microflora, such as fungi, bacteria, and invertebrates.
Deposited organic material that remains in a
system is called detritus. Detritus accumulation on lake and river bottoms occurs over
time and is typically a very slow process.
Annual and perennial plants, trees, and
submersed aquatic plants differ from one
another in productivity. Productivity is a
measure used to compare growth per unit
area over time. The productivity of a particular plant plays a role in how much organic
matter the plant is capable of depositing in
a system. Production can be expressed in
many ways, but for the purpose of this paper
we will define productivity as the amount of
dry weight produced per acre per year.
The standing crop of biomass is usually
measured by collecting the plants in a specific area (square foot, square yard, etc.),

drying the plants, and calculating a value
that is converted to pounds per acre. This
is a one-time measurement that can be repeated periodically to measure the change in
biomass within a given system. The standing
crop of biomass can then be used to estimate
productivity.
Some Plants Produce Too Much
Organic detritus is the portion of decomposing plant material that accumulates over
time. This portion is usually much less than
the plant’s total production due to organisms
that consume detritus, including microbes,
detritivores, insects, some fish, worms, etc...
Plants require sunlight for growth, but they
need nutrition as well. The cycle of organic
production and decomposition replenishes
the essential nutrients in the aquatic system
and supplies energy in the form of carbon to
plants and a host of microorganisms. Lakes
with higher nutrient levels generally have
greater biological productivity. Lakes with
higher biological productivity are able to
support a greater number of macrophytes,
macroinvertebrates, fish, wildlife, and algae.
Nothing lives forever, and plants grow
at different rates, so natural organic accuAquatics | 9

Untreated Water Hyacinth
Doubles Muck Production

Emergent and river bottom
vegetation such as cattails and
cypress trees product large amounts
of organic matter, which contributes
significantly to the detritus in Florida
waterways. This photo was taken
by Lyn Gettys on Lake Ocklawaha in
March 2009. Note the dead cattail
leaves from last year’s growth and
the new leaves on the Cypress trees.
mulation due to plant productivity varies
from site to site. Organic deposition from
macrophytes occurs mostly in autumn and
winter in temperate locations, whereas this
process is almost continuous in tropical and
subtropical areas. Balanced ecosystems typically lose organic matter at about the same
rate new organic matter is produced. Less
balanced systems, however, may accumulate
excessive organic detritus and nutrients.
High nutrient levels can cause algal blooms,
which often reduce water clarity and limit
light penetration to aquatic plants. Also, decomposers use oxygen to break down organic material in a system. Therefore, when large
amounts of organic matter are produced by
algae or plants, oxygen in the water column
is depleted by decomposers and becomes
unavailable to the flora and fauna that require oxygen for growth.
Water hyacinth, hydrilla, and cattails behave like annual plants in both the northern
states and most of Florida. Most of the plant
material produced by waterhyacinth and
hydrilla throughout the year dies back in the
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winter, and in the spring, new growth arises
from a few buds, stems, and tubers. The
aboveground growth of cattail also dies back
each year, and the plants regrow in the spring
from underground rhizomes. During the fall,
the production of new growth ceases, and
dead tissue is decomposed by microfauna.
Some of this dead tissue, however, is deposited on the bottom of the system.
There is a season-long balance between
production of new growth and senescence
of old growth. The annual productivity of
undisturbed hydrilla ranges from 1 to 3 tons
of dry weight per acre per year, whereas undistributed populations of waterhyacinth
and cattail typically produce as much as 10
to 20 tons of dry weight per acre per year.
Annual organic matter accumulated in tanks
with undisturbed populations of hydrilla,
waterhyacinth, and cattails are shown in Table 1. Accumulated organic matter attributable to these plants varies from 1 to 5 tons of
dry weight per acre per year, which is about
1/4 to 1/3 of the total annual production of
the plants.

The use of herbicides in aquatics
is a contentious issue. Some people
fail to consider the amount of organic
matter produced by uncontrolled plant
populations. Instead some people focus on the organic matter deposited
to lake bottoms or aquatic ecosystems
when herbicide-treated plants die. Any
management activity, mechanical harvesting, or herbicide treatment that
reduces growth will reduce organic
production and detritus accumulation
in the long run. For example, Dr. Haller
at the Center for Aquatic and Invasive
Plants (IFA) treated a pond in 1981 to
control waterhyacinth and practiced
maintenance control for six years. A
total of 4.8 tons per acre of organic
matter accumulated in the first year of
treatment. In subsequent years, there
was essentially no hyacinth growth and
no additional accumulation of organic
matter. An adjacent control pond with
untreated water hyacinth accumulated
1.7 tons or organic matter per acre per
year, for a total of 10.2 tons per acre
over the six-year period. Therefore,
maintenance control of waterhyacinth
reduced organic matter accumulation
by 5.4 tons over the six-year period.
A number of studies have examined
the effect of litter fall in river forests
and mangroves on organic cycling in
aquatic systems, but little research has
been conducted to study the role of
aquatic plants in these systems. It may
not be possible to directly compare
data regarding these different sources
of organic matter, but together, these
data can provide a general understanding of the value and magnitude of organic matter production and cycling. It
is important to recognize that organic
deposition from undisturbed populations of macrophytes is a natural occurrence, and that emergent aquatic plants
and river forests likely add significant
amounts of organic matter to Florida
waterways, although annual deposition of organic detritus varies greatly
between water bodies. Organic matter
cycling plays an important role in the
ecological health of water bodies. The
control of waterhyacinth and other
invasive aquatic plants reduces their
productivity and also reduces organic
detritus accumulation over time.
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The organic matter contribution of river
forests and mangroves to aquatic systems
is different in many ways from the contributions of true aquatic plants. Most trees
that colonize the fringes of rivers and other
bodies of water are long-lived perennial species, with much of their annual productivity stored as wood, above-ground branches,
leaves, and below-ground roots. These species contribute organic matter mostly in the
form of cellulose-rich, slowly decaying twigs
and leaves. These cellulose-rich forms are very
important to nutrient cycling and the support
of aquatic and marine fauna. Leaf and litter
fall in river forests is highly variable, and the
amount of organic matter contributed to rivers and lakes is largely dependent on the area
of the floodplain. The annual organic matter
contribution of these ecosystems is similar to
that of floating and emergent plants, ranging
from 1.5 to more than 5 tons of dry weight per
acre per year.

Dana L. Bigham
School of Forest Resources Conservation
University of Florida-IFAS
7922 NW 71st St., Gainesville, FL 32653, USA
(352) 273-3653
dlbigham@ufl.edu
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Organic Matter
Production Rates
Water Hyacinth
Cattail

Annual
Tons
dw/
Acre/
Year

Reference

5.3

Moorhead et al., 1988

5.2

Joyce, 1985

3

Kirschner et al. 2001

4.2

Alvarez and Bécares,
2006

Hydrilla

1.3

Joyce et al., 1992

Florida cypress
(floodplain)

3.2

Duever et al., 1984;
Carter et al., 1974

Florida cypress
(still-water)

1.6

Burns, 1978;
Carter et al. 1974

Florida cypress drained
(floodplain)

1.4

Burns, 1978

Florida mangrove (esAnnual organic matter
tuarine)

5.2

Sells, 1977;

production (tons
dry weight
per
Snedaker
and Brown,
acre per year) from undisturbed plant
1981populations of
cattails, water hyacinths, and hydrilla compared to leaflitter production of cypress river bottoms and mangroves.
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