microbial biomass. Figure 1 below contains the conceptual model for the use of disinfection and
sanitizing products including cleaning products for floors and laundry additives (e.g., pre-wash
cycle sanitizers, cleansers) which go down the drain after use. Figure 2 below contains the
conceptual model for swimming pools and waterbed water uses. Figure 3 contains the
conceptual model for cooling towers. Figure 4 contains the conceptual model for in-can
preservatives.

The use of chlorinated isocyanurates in industrial processes and water systems has a potential to
expose aquatic organisms to hypochlorous acid and cyanuric/isocyanuric acid. However,
hypochlorous acid has a finding of “no effect” for cooling towers and water process system uses
and therefore is not of concern for chlorinated isocyanurates®. The risk assessment to be
conducted as part of this registration review will evaluate risk from the chlorinated isocyanuric
acid metabolite, isocyanuric acid.

Stressor Disinfection and Sanitizing Products: cleaning products for floors and
laundry additives (e.g., pre-wash cycle sanitizers, cleansers)

Down-the-drain disposal

Source l
I Waste Water Treatment Plant (WWTP)
Exposure !
Media | Surface Water/Sediment |
Receptors :
P Uptake/gills Uptake or sorption/cell, Uptake or
dE i P
and Exposure  orintegument roots, leaves, sorftion
Routes
Aquatic Animals Aquatic Plants WWTP
Invertebrates ‘“““1 Non-vascular ~ [======== 1 microorganisms
Key Vertebrates Ingestion Vascular Ingestion
—Most likely | \
exposure pathway | | i _ 3
contributing to risk P * i .
-=-Low likelihood of Piscivorous L__\’ 23] 1-Ingestion - thtc.::planktwore/
contributing to risk Invertebrates i Herbivore
Vertebrates i Invertebrates
Vertebrates
A A A. y
Attribute |Individual organisms Food chain Habitat integrity Population
Change(s) Reduced survival | Reduction in algae a Reduction in primary productivity|| Respiration
Reduced growth —» Reduction in prey [+ Reduced cover inhibition
Reduced reproduction Modification of PCEs Community change
related to prey availability Modification of PCEs related to
» | habitat

*As used here this term refers to animals (terrestrial or aquatic) that eat not just fish but any aquatic animal (e.g., amphibians, mollusks, crustaceans, etc.)

Figure 1 Conceptual Model for Ecological Exposure and Effects of Chlorinated
Isocyanurates and their Reaction Products/Degradates from Sanitizing and Disinfecting
Uses for Laundry and Hard Surfaces to Aquatic and Terrestrial Organisms

? Na & Ca Hypochlorite Registration Review: Final Work Plan, Docket ID EPA-HQ-OPP-2012-0004-0006
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Stressor Pool Treatment and Waterbed Use

y v

Stormwater drain disposal Disposal to sanitary drain system
Source
y
| Waste Water Treatment Plant (WWTP)

Exposure :
Media | Surface Water/Sediment |
Receptors .

P Uptake/gills Uptake or sorption/cell, Uptake or
and Exposure or integument roots, leaves, sorftion
Routes v

Aquatic Animals Aquatic Plants WWTP
Invertebrates ~ [=7"""" 1 Non-vascular ~  [======== 1 microorganisms
v
KiVMOSt kely Vertebrates Ingestion Vascular Ingestion
1
exposure pathway It i
contributing to risk P * L
-=-Low likelihood of Piscivorous o5t Ingestion «- tht?planktnvore/
contributing to risk Invertebrates Herbivore
Vertebrates Invertebrates
Vertebrates
y A4
Attribute |Individual organisms Food chain Habitat integrity Populatio
Change(s) Reduced survival | Reduction in algae | Reduction in primary productivity(| n
Reduced growth —! Reduction in prey L Reduced cover Respiratio
Reduced reproduction Modification of PCEs Community change n
1 Modification of PCEs related to inhibition

related to prey availability

habitat

*As used here this term refers to animals (terrestrial or aquatic) that eat not just fish but any aquatic animal (e.g., amphibians, mollusks, crustaceans, etc.)

Figure 2 Conceptual Model for Ecological Exposure and Effects of Chlorinated

Isocyanurates and their Reaction Products/Degradates from Swimming Pool and Water
Bed Uses to Aquatic and Terrestrial Organisms
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Stressor

Cooling Tower (Once Through and Recirculating)

y
Direct Discharge
Source
| Waste Water Treatment Plant (WWTP)
Exposure 4 !
Media | Surface Water/Sediment |
Receptors :
P Uptake/gills Uptake or sorption/cell, roots, Uptake or
dE R p
and EXposure  orintegument leaves, sorftion
Routes y
Aquatic Animals Adquatic Plants WWTP
Invertebrates =" 1 Non-vascular ~ f======-- 1 microorganisms
v
Kilmost iely Vertebrates Ingestion Vascular Ingestion
1
exposure pathway ; i
contributing to risk Fyp * :
---Low likelihood of Piscivorous e[ iT 2o Ingestion < Phytc.)planktlvore/
contributing to risk Invertebrates o 8 “tHerbivore
Vertebrates Invertebrates
Vertebrates
A A4 y -
Attribute [Individual organisms Food chain Habitat integrity Population
i Reduction in algae Reduction in primary productivity || Respiration
Changel(s Reduced survival g Respire
ge(s) Reduced growth | Reduction in prey I Reduced cover inhibition
Reduced reproduction Modification of PCEs related Community change

to prey availability

Modification of PCEs related to
habitat

*As used here this term refers to animals (terrestrial or aquatic) that eat not just fish but any aquatic animal (e.g., amphibians, mollusks, crustaceans, etc.)

Figure 3 Conceptual Model for Ecological Exposure and Effects of Chlorinated
Isocyanurates and their Reaction/Degradates from Cooling Water Tower Uses to Aquatic

and Terrestrial Organisms
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Stressor | In-Surface Use of In-Can or In-Container Material Preservatives

Leaching from Exterior Facades Down-the-drain disposal of waste water from
and Structures to Storm Drains paint roller, brush, and tray rinsate
Source l
| Waste Water Treatment Plant (WWTP)
Exposure l
P . | Surface Water/ Sediment
Media ;
Receptors Uptake/gills Uptake or sorption by Uptake or
and Exposure or integument cells, roots, leaves, sorption
1
Routes y v
Aquatic Animals Aquatic Plants WWTP
Invertebrates ~ [------ 1 Non-vascular === microorganisms
@Mostlikely Vertebrates Ingestion Vascular Ingestion
1
exposure pathway ; i
contributing to risk P * "
o likeliheod of Piscivorous R Phyt?planktlvore/
contributing to risk Invertebrates 4= Herbivore
Vertebrates Invertebrates
Vertebrates
A A A. A
Attribute |Individual organisms Food chain Habitat integrity Population
i Reduction in algae Reduction in primary productivity || Respiration
Change(s Reduced survival Respira
ge(s) Reduced growth ] Reduction in prey ] Reduced cover inhibition
Reduced reproduction Modification of PCEs related Community change
b to prey availability Modification of PCEs related to
habitat

*As used here this term refers to animals (terrestrial or aquatic) that eat not just fish but any aquatic animal (e.g., amphibians, mollusks, crustaceans, etc.)

Figure 4 Conceptual Model for Ecological Exposure and Effects of Chlorinated
Isocyanurates and their Reaction/Degradates from the Use and Disposal of In-Can or In-
Container Material Preservatives to Aquatic Organisms

4.2 Ecological Effects Assessment

Ecological effects data are used as measures of direct and indirect effects to biological receptors.
Acute and chronic toxicity data from studies submitted by pesticide registrants along with the
available open literature obtained from ECOTOX will be used to evaluate the potential direct and
indirect effects of the chlorinated isocyanurates and their degradates to aquatic and terrestrial
receptors. Data discussed herein are from registrant-submitted data and from the EPA Office of
Water’s Ambient Water Quality Criteria for Chlorine - 1984 (EPA 1985).

4.2.1 Mechanism of Action
In the aquatic environment, toxic action of chlorinated isocyanurates is largely due to the

formation of hypochlorous acid when chlorine reacts with water. Adverse effects of
hypochlorous acid are due mainly to its corrosive action. Acute necrosis may occur. Fish gills-

Page 25 of 52



