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FIGURE 2 Conceptual diagram illustrating external and internal factors controlling growth, accumulation (as blooms), and fate of cHABs in freshwater
ecosystems. Factors can act individually or in combined (synergistic, antagonistic) ways.

Wehr, and others, 2015, Freshwater Algae of North America, Chapter 20, figure 2
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— Amino acids, the building blocks of proteins

 Phosphorus, plays a critical role in cell development

— Key component of molecules that store energy (ATP),
— DNA, and
— Lipids (fats and olls)
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FIGURE 2 Conceptual diagram illustrating external and internal factors controlling growth, accumulation (as blooms), and fate of cHABs in freshwater
ecosystems. Factors can act individually or in combined (synergistic, antagonistic) ways.
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Exter;l:‘ll::tsrlent l-:a‘::l::';;l Mitigating Natural Factors Primary Responses Secondary Responses SRyiacis t':s:: Signatea Economlc::;::tr:;{egnlvely
Agriculture Color Algal Dominance | Primary contact + Tourism-related industries
Industrial Sources Residence Changes Harmful Algae recreation i1 (lodging, restaurants, etc.)
Municipal Sources Depth - shift to blue-green - nuisance blooms - - Commercial fisheries
Septics Turbidity | algae - toxic blooms Secondary contact il + Households (housing values,
Urban Runoff - benthic dominance to recreation adverse health effects, increased
1 Nitrogen pelagic dominance ‘ drinking water treatment costs)
/ | Phosphorus 5 | Drinking water (surface - Private industries (increased
Decreased Light T | water) operating costs)
Availability - reduced SAV spatial ‘ Municipalities (drinking water
- extreme Chl-a T . treatment)
Nonpoint concentrations e [ e haphal firTl
s || B[ e sremmtton | || i ren | | rbed s
Controls growth v Aquatic life (spawning, | |
rearing, etc.)
Municipal Urban Runoff | | TMDLs 2;; ::"i‘c’:l o : ‘
Artificial circulation Laltpes G T | Industris| water supply =
; Decomposition - anoxia/hypoxia
Industrial Cropland Pollutant Vegetation h'_"““"‘l | -extreme Chl-a altared Peddk ‘
SOMpIRAton concentrations chemistry | Agricultural water =
. Watershed Water level manipulation - bacterial respiration supply
Decentralized Livestock Planning ‘
Forestry

Source: Based on Weaver (2010) and Dodds et al. (2009)

https://www.epa.gov/nutrient-policy-data/compilation-cost-data-associated-impacts-and-control-nutrient-pollution



Waterbody
Study Quality Location | or Resource Reported Loss (Original Dollar Years)
Issue Description

National Aggregate

e Fishing and beating trip-related expenditure
annual losses of $189 million—$589 million and
$182 million—%$567 million, respectively
(2001%).

e Property value annual losses (scaled over 50
years) of $0.3 billion, $1.4 billion, and $2.8
billion for the low (5% private), intermediate
(25% private), and hugh (50% private) assumed
land availabilities, respectively.

» Agquatic biodiversity impacts of $44 million per
year to develop 60 plans for the species that are
at least partially impenled due to eutrophication.

¢ Drinking water impacts of $813 mullion per year
for bottled water because of taste and odor
problems potentially linked to entrophication
(2001 dollars).

Freshwaters
Eutrophication | National | throughout the
United States

Dodds, et
al. (2009}

https://www.epa.gov/nutrient-policy-data/compilation-cost-data-associated-impacts-and-control-nutrient-pollution



 Pre-dams (pg. 70)

* |n lake remediation (pg. 71)
— Guide curve revision (pg. 72)
— Inflow routing (pg. 72)
— Dilution (pg. 72)
— Flushing (pg. 72)
— Selective withdrawal (pg. 72)

* Page numbers are for Miranda’s BMP manual.

— Sediment removal (pg. 74)

— Sediment drying (pg. 75)
— Phosphorus precipitation and
Inactivation (pg. 75)
* Biomanipulation (pg. 79)
— Fish populations (pg. 79)
— Fish harvesting (pg. 80)
— Macrophytes (pg. 81)
— Floating wetland islands (pg. 81)



Annual

. - Capital Costs O&M
Study State | Waterbody Description (20125)} Costs
(20128/yr)’
Aeration System
Berkshire Regional
Planning MA |Onota Lake Deep-hole system. $355.621-$411.772 | $49.912
Comumission (2004)
L Lovers Lake . . oy
ENSR Corporation MA | and Stillwater Hypolimnetic aegtmn only. $94.907 $5.260
(2008) Pond Based on vendor quote.
ENSR Corporation _ Lovers Lake & g e .
(2008) MA Stillwater Pond Artificial circulation $117.195 $7.990
Chandler (2013) MN | Twin Lake Solar powered system. $139.157 $4.945
Chandler (2013) MN | Twin Lake Bubbler system. $232.424 $34.616
. Actual costs over 6 years.

City of Lake Stevens | ., | . - . , $35.000—
(2013) WA |Lake Stevens includes power consumption, Not reported $110.000

staffing. and repairs.

https://www.epa.gov/nutrient-policy-data/compilation-cost-data-associated-impacts-and-control-nutrient-pollution




Annual
Study State | Waterbody Description Cag[t]allzgﬁsts ((;fsltvs[
(20128/yr)"
Alum T'reatment
I overs Lake Treatment to last 15 years for
ENSE Corporation e application area of 19 acres for . - -
overs La .25 acres for '
008 MA ;ﬂ:ri“;Sn]lmater L I ake and 0.5 p §211,676-5243.667 %0
. Stillwater Pond.
Treatment for the whole lake
3 a 7
Barr (2005) MN |EKeller Lake based on lake-specific data. $58,780 $0
Treatment for the whole lake
3 - 7
Barr (2005) MN |EKohlman Lake based on lake-specific data. $165.759 $0
Treatment for the whole lake,
Barr (2012 MN |Spring Lake based on lake-specific data; $986,000-%1.086.000 %0
prng P
intended to last 1032 years.
Alum addition to 19 of the 20
: acres of the lake twice in 3 -
Chandler (2013) MN |Twin Lake vears (intended to last 10-20 $146377 $0
Vears).
Partial lake treatment (33 of
The LA Group NY |Cossayuna Lake | 776 acres): intended to last 3 $22.687 %0
(2001) years.
Based on $150,000 in the first
- ; vear, $120,000 for 2 vears after, -
Osgood (2002) SD | Lake Mitchell and $100,000 per year $127.623-$238.246 $0
thereafter.

https://www.epa.gov/nutrient-policy-data/compilation-cost-data-associated-impacts-and-control-nutrient-pollution



Annual

. .. Capital Costs Oo&M
Study State | Waterbody Description (20125)} Costs
(20128/yr)’
Biomanipulation
Costs based on a total of four
‘ R _ . ] stockings conducted 1n years 1. A

Chandler (2013) MN | Twin Lake 2. 4. and 6 over a 10-year $279.403 $0

period.

Dredging

Removal of 32.850 cubic yards
ENSR Corporation Lovers Lake from Lovers Lake and 28.500
(2008) P MA |and Stillwater | cubic yards from Stillwater $1.546.246 $0

Pond Pond: intended to last 10 years

or less.
Bair (2005) MN |Keller Lake Dredging for the whole lake. $628.944-$1.390.731 $0
Barr (2005) MN |Kohlman Lake |Dredging for the whole lake. $968.692-$2.143.112 $0
Chandler (2013) MN | Twin Lake Dredging for the whole lake. $2.541.824 $0
The LA Group N Partial lake treatment (300 out $5.905.143—
(2001) NY | Cossayuna Lake | o-5¢ o eg). $9.794.369 $0

‘ ; Includes alum treatment; .

Tetra Tech (2004) WA |Lake Lawrence intended to last >50 years. $28.124.132 $1.404.218

https://www.epa.gov/nutrient-policy-data/compilation-cost-data-associated-impacts-and-control-nutrient-pollution




Annual

Capital Costs o&M
(20129)" Costs

(2012S/yr)’

Waterbody Description

Herbicide Treatment

Bl Rego g el e
Planning MA |Onota Lake PP Lc $172.264 $0
= SONAR over the whole lake.
Commission (2004) . 1
with follow-up spot treatment.
The LA Grou Partial lake treatment (35 out of
(2001) P NY |Cossayuna Lake | 776 acres): intended to last 5 $29.169 $0
years.
Hypolimnetic Withdrawal
Chandler (2013) MN | Twin Lake Lasts 20 years. $583.532 $39.561

https://www.epa.gov/nutrient-policy-data/compilation-cost-data-associated-impacts-and-control-nutrient-pollution



Program Name | Type of | Nutrient(s e
sram P () Description of Costs (20125)
(Location) Program Involved
The total cost was estimated at $1.58-$1.70 mullion. Costs
Boulder Creek included the costs of gathering data for planning and
Trading Program Offset Nitrogen evaluation, construction, materials, labor, and time. The overall
(CO) cost was brought down by the donation of volunteer labor,
time. materials. and land easements from landowners.
A $122 application fee to cover administrative costs 1s required
for point sources to apply for increased discharge through
trading. Credits that enter the pool are sold at a price that
Chatfield = : o : S
- . : | reflects the cost of nonpoint-source reduction projects. costs
Reservoir Trading Trading Phosphorus T . . _ . _
Program (CO) associated with the pooling program. and costs incurred by the
- Authority to administer the trading program. Exact costs are
unknown. but the monitoring program was estimated to cost
$71.000/year.
Coming from a combination of property taxes and user fees.
the budget for 2003 was $1.7 million, of which at least 60%
had to be spent on the construction and maintenance of
‘ pollution reduction facilities. The remaining 40% 1s used in
Cherry Creek : _ e : _ o] pem
. Trading Phosphorus | research, planning documents. technical reports. and
Basm (CO) = LT = _ _ .
administrative costs. State grants finance a smaller portion of
the work. particularly that involving educational campaigns
about nonpoint-source pollution and construction of pollution
reduction facilities.

https://www.epa.gov/nutrient-policy-data/compilation-cost-data-associated-impacts-and-control-nutrient-pollution




Prugram-Name Type of | Nutrient(s) Description of Costs (20125)
(Location) Program Involved

New York City For development of the r:a_amprehenswe strate gn?s‘; in the Croton

o | | Systen. the New York City Department of Environmental
Watershed Offset Phosphorus ’ : . L
Program (NY) Protection allocated up to $1.2 nullion to each county required

to develop a water quality protection plan.

Tar-Pamlico The Tar-Pamlico Basin Association gave $182.000 to the state
Nutrient Tradine Nitrogen and | Department of Environmental Management during Phase I to
Reduction Trading - phosphorus | fund a staff position. and the trading ratio includes 10% for
Program (NC) administrative costs.
Great Miami River Estimated 3-year project cost of $2.430.810 including
Watershed Water Nittogen and $607.000 to fund BMPs. The program receives in-kind support
Quality Credit Trading hﬂsghmm primarily in the form of water quality monitoring. and the
Tradmg Pilot PHOSp traimning of soil and water conservation professionals by other
Program (OH) organizations.

Source: Breetz et al. (2004)

https://www.epa.gov/nutrient-policy-data/compilation-cost-data-associated-impacts-and-control-nutrient-pollution
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FIGURE 2 Conceptual diagram illustrating external and internal factors controlling growth, accumulation (as blooms), and fate of cHABs in freshwater
ecosystems. Factors can act individually or in combined (synergistic, antagonistic) ways.
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« Climate Change

» Herbicides

« \Watercraft Safety

* Invasive Species

« Harmful Algal Toxins
* Clean Water Act



