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Exposure-Related Effects of Formulated Pseudomonas
fluorescens Strain CL145A to Glochidia from Seven
Unionid Mussel Species

By James A. Luoma, Kerry L. Weber!, Todd J. Severson!, Theresa M. Schreier?, Denise A. Mayer2, Douglas B.
Aloisi3, and Nathan L. Eckert?

Abstract

The study was completed to evaluate the exposure-related effects of a biopesticide for dreissenid
mussel (Dreissena polymorpha, zebra mussel and Dreissena rostriformis bugensis, quagga mussel)
control on glochidia from unionid mussels endemic to the Great Lakes and Upper Mississippi River
Basins. The commercially prepared biopesticide was either a spray-dried powder (SDP) or freeze-dried
powder (FDP) formulation of Pseudomonas fluorescens, strain CL145A. Glochidia of the unionid
mussel species Lampsilis cardium, Lampsilis siliquoidea, Lampsilis higginsii, Ligumia recta, Obovaria
olivaria, and Actinonaias ligamentina were exposed to SDP-formulated P. fluorescens and Lampsilis
cardium and Megalonaias nervosa were exposed to FDP-formulated P. fluorescens.

All exposures were static, 24 hours in duration, and included six treatment groups. The treatment
groups included (1) an untreated control, (2) a positive control which received a nominal target active
ingredient (Al) concentration of 300 milligrams per liter (mg/L) of heat-deactivated test article, and (3)
treatments that received nominal target Al concentrations of 50, 100, 200, and 300 mg/L of test article.
All treatment concentrations are reported based on active ingredient.

Glochidia viability was reduced in two of the six species exposed to 50 mg/L SDP and in four of
the six species exposed to 100 mg/L SDP when compared to untreated control groups at 6, 12, and
24 hours. Regardless of sample time, concentrations of 200 and 300 mg/L of SDP and 300 mg/L of
heat-deactivated SDP (positive control) substantially reduced glochidia viability in all species except, L.
higginsii. Glochidia viability was only reduced for L. cardium exposed to FDP at concentrations >
200 mg/L. After 24 hours of FDP exposure, differences in glochidia viability were only detected in M.
nervosa that were exposed to 300 mg/L of heat-deactivated SDP. However, given the low viability in
the control group, the results for M. nervosa should be interpreted with caution.

Introduction

North America has the greatest diversity of freshwater mussels in the World with historical
evidence of approximately 297 taxa consisting of 281 species and 16 subspecies, but because of their
sedentary nature, freshwater mussels are particularly vulnerable to anthropogenic influences, such as
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habitat alteration; habitat degradation; pollution and overharvest; and more recently, to impacts from
dreissenid mussels (Dreissena polymorpha, zebra mussel and Dreissena rostriformis bugensis, quagga
mussel) (Williams and others, 1993, Neves and others, 1997, Strayer and Malcom, 2007). Master and
others (1998) listed: 67 percent of freshwater mussels in the United States as extinct or vulnerable to
extinction; 95 species of North American freshwater bivalves were listed as vulnerable, endangered, or
critically endangered; and 29 were listed as extinct or possibly extinct on the International Union for
Conservation of Nature’s Red List (http://www.iucnredlist.org/, accessed March 6, 2015). Estimates
indicate that 127 mussel species will become extinct in the next 100 years; however, this estimate may
be low as it did not factor in impacts from dreissenid mussels (Ricciadi and Rasmussen, 1999). Native
mussels in the southeastern United States are in particular danger with only 25 percent of the

2609 historical species listed as stable, 13 percent presumed extinct, and 60 percent reported as either
endangered, threatened or of special concern (Neves and others, 1997). The negative impact of
dreissenid mussels on unionid mussels is well documented in the scientific literature with reports as
early as 1937 of extirpation of unionid mussels from European waters due to dreissenid mussel
colonization (Sebestyen, 1937; cited in Burlakova and others, 2000). Severe declines in unionid
abundance linked to dreissenid colonization in North American waters were reported approximately one
decade after dreissenids invaded the United States (Haag and others, 1993; Nalepa, 1994; Ricciardi and
others, 1996).

The need to protect and recover imperiled species, such as freshwater mussels, was recognized
in the 1973 Endangered Species Act (16 USC 1531-1544, 87 Stat. 884) and the U.S. Fish and Wildlife
Service has developed recovery plans for many threatened and endangered unionid mussel species
(U.S. Fish and Wildlife Service, 2013; http://www.fws.gov/endangered/species/recovery-plans.html,
accessed April 1, 2015). Mitigating the severe impacts of dreissenid mussels on unionid species and the use
of population enhancement and reintroduction into historical ranges with propagated animals are
commonly cited tasks in unionid recovery plans (U.S. Fish and Wildlife Service, 2004). The U.S. Fish
and Wildlife Service mussel propagation program uses wire-mesh rearing cages that are placed in
natural waterways for approximately 18 months to rear unionid mussels (Brady and others, 2010).
However, some areas previously used for rearing have been abandoned due to dreissenid mussel fouling
of the rearing cages. A potential dreissenid mussel management tool for limited, high-value, open-water
habitats, such as around unionid mussel rearing cages or mussel beds, is a commercially formulated
biopesticide containing a specific strain (CL145A) of the common soil bacterium, Pseudomonas
fluorescens as the active ingredient. Currently, the spray-dried powder (SDP) formulation of the
biopesticide Zequanox® is manufactured by Marrone Bio Innovations, Inc. (Davis, California). It was
registered by the U.S. Environmental Protection Agency (registration number 84059—15) for controlling
dreissenid mussels in industrial water systems in 2012 and for open-water system use in 2014. The
biopesticide containing P. fluorescens is readily ingested by dreissenid mussels, which causes necrosis
of epithelial cells lining the digestive tract that results in the death of the dreissenid mussel (Molloy,
Mayer, Gaylo, Morse, and others, 2013). The component of the P. fluorescens biopesticide that causes
epithelial cell necrosis has been identified as a heat-liable natural metobilite associated with the
bacterium’s cell wall (Molloy, Mayer, Gaylo, Burlakova, and others 2013).

Freshwater mussels have a unique reproductive strategy that includes a short parasitic lifestage
called glochidia. The ability of mature glochidia to attach to a suitable host (typically a fish) is a critical
life-cycle step for most freshwater mussels (ASTM International, 2013). Therefore, evaluating the
exposure-related effects of water-borne pesticides on freshwater mussel glochidia is prudent.

The objective of this study was to evaluate the exposure-related effects of a commercially
formulated P. fluorescens, strain CL145A biopesticide on glochidia from select unionid mussel species


http://www.iucnredlist.org/
http://www.fws.gov/endangered/species/recovery-plans.html

present in the Great Lakes and Upper Mississippi River Basins. This report summarizes the methods
and results of laboratory trials in which applications of SDP- or FDP-formulated P. fluorescens
biopesticides were administered for 24 hours to static test chambers containing glochidia extracted from
female unionid mussels. During the course of this study, the test article manufacturer, Marrone Bio
Innovations, Inc., requested a change to a freeze-dried powder (FDP) formulation. However, the FDP
formulation was quickly discontinued; the resulting data for the two species exposed to FDP (Lampsilis
cardium and Megalonaias nervosa) are included within the report.

Materials and Methods

The protocol and amendments for this study are presented in appendix 1 (items 1-6). All
methods and materials followed the written protocol and amendments except those instances that were
identified as deviations (appendix 2, items 1-12). Notes to file provide further documentation on the
procedures used during the study (appendix 1, items 7 and 8).

Experimental Design

The study was completed at the U.S. Geological Survey’s Upper Midwest Environmental
Sciences Center (La Crosse, Wisconsin). Seven species of unionid mussel glochidia (table 1) were
exposed to either the SDP- (six species) or the FDP-formulation (two species) following procedures
outlined in “Standard Guide for Conducting Laboratory Toxicity Tests with Freshwater Mussels”
(Annex Al of the ASTM International, 2013). The six species of unionid mussel glochidia exposed to
the SDP-formulation were L. cardium, Lampsilis siliquoidea, Lampsilis higginsii, Ligumia recta,
Obovaria olivaria, and Actinonaias ligamentina. The two species of unionid mussel glochidia exposed
to the FDP-formulation were Lampsilis cardium and M. nervosa. For each species, glochidia were
flushed from 3—4 gravid female mussels and viability was estimated to be over 80 percent before the
glochidia were used in the study. Consistent with the Standard Guide for Conducting Laboratory
Toxicity Tests with Freshwater Mussels, glochidia that closed their valves in response to sodium
chloride exposure were considered viable (ASTM International, 2013). Photomicrographs were
recorded before and after the addition of the sodium chloride solution and used for definitive
determination of initial glochidia viability (table 2). Glochidia were pooled and distributed to test
chambers according to a predetermined random distribution scheme (appendix 3, items 4—6). An
estimated 843—4,602 glochidia were distributed to each test chamber (table 3).

Each species was assigned to one of three test block locations and treatments were assigned to
test chambers using randomized block designs (appendix 3, items 1-3 and 7-9, respectively). Six
treatments (n = 3 per treatment) were tested and included (1) an untreated control, (2) nominal target
concentrations of 50, 100, 200, and 300 milligrams per liter (mg/L) of test article based on active
ingredient (Al), and (3) a nominal target concentration of 300 mg/L Al of heat-deactivated test article
group (300 HD, positive control). Exposures were static and lasted 24 hours. Glochidia from each test
chamber were assessed for viability at 6, 12 and 24 hours, with the exception of M. nervosa glochidia,
which were only assessed at 24 hours.

Test Article

The test articles used in the study were commercially prepared SDP or FDP formulated P.
fluorescens (strain CL145A) biopesticides containing 50 and 100 percent Al (weight-to-weight ratio P.
fluorescens, strain CL145A cells), respectively. The test articles were produced by Marrone Bio
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Innovations, Inc. and test article use was documented in log books (appendix 4, items 4—6). All test
article concentrations are reported as active ingredient. Verification of biological activity (the ability of
the test article to induce dreissenid mussel mortality) was determined for each test article lot after use in
the study by the New York State Museum Field Research Laboratory (Cambridge, New York).
Biological activity for each lot of test article was confirmed as indicated by mean zebra mussel mortality
ranging from 85.3 to 94.7 percent in the test article treated groups compared to 0.0 to 1.3 percent in the
untreated control groups (table 1; appendix 4, items 7-9).

Table 1. Data for test animals, test articles and, exposure dates for studies of selected native freshwater mussel

glochidia exposed to two formulations of Pseudomonas fluorescens, strain CL145A.
[PPB, plain pocketbook; WAS, washboard; BLS, black sandshell; FAM, fatmucket; HGE, Higgins eye; HIC, hickorynut;
MUC, mucket; FDP, freeze-dried powder; SDP, spray-dried powder; MBI, Marrone Bio Innovations, Inc.]

Test article
Biological
Scientific name Common name Abbreviation Formulation Lot number activity! Exposure date
(percent)
Lampsilis Plain pocketbook PPB FDP 110607WB-FD-E 947+6.1  October 18,2011
cardium
Megalonaias Washboard WAS FDP 110607WB-FD-E 947+6.1  October 18,2011
nervosa
Ligumia
ecta Black sandshell BLS SDP MBI-401-SDP-4655-12-MIX 853+ 11.5 January 17,2012
Lampsilis Fatmucket FAM SDP MBI-401 110308AI-BD-3 86.7+4.6 May 12,2011
siliquoidea
L“’Z’?"”{” . Higgins eye HGE SDP MBI-401-110308A1-BD-3 86.7+4.6 May 12,2011
igginsii
ObﬁZﬁZ’;‘ﬁa Hickorynut HIC SDP MBI-401-SDP-4655-12-MIX 853+ 11.5 January 19, 2012
Actinonaias Mucket MUC SDP MBI-401-SDP-4655-12-MIX 853+ 11.5 January 17,2012
ligamentina
L“’:f:{;f;‘m Plain pocketbook PPB SDP MBI-401 110308AI-BD-3 86.7+4.6 May 12,2011

"Biological activity is the mean percent zebra mussel mortality in test article treated groups during a bioassay performed by the New York
State Museum Field Research Laboratory (Cambridge, New York).

Test system

The test system was a series of glass test chambers (80 x 40 millimeters [mm], width x height;
catalog number 89000-286; VWR International, West Chester, Pennsylvania) arranged in three blocks.
Each block contained 3 rows with 6 test chambers, for a total of 18 test chambers per species (fig. 1).
Test chambers were labelled to allow for identification of treatment type and replicate number. During
the exposure, light aeration (1-2 bubbles per second) was provided to each test chamber through a
disposable glass pipet. Test water was well water conditioned to ambient temperature (=20 °C) and
dissolved-gas saturation by providing gentle aeration in 19-liter (L) glass jars for a minimum of
24 hours before use. Indirect fluorescent lighting (mean of 108 to 536 lux) was provided on an 18 hours
light to 6 hours dark cycle in accordance with ASTM International guidelines (ASTM International,
2013).



Table 2.  Data for initial glochidia viability by individual female mussel for each species.
[Viability of glochidia by individual female mussel and species during exposures of selected native
freshwater mussel glochidia to two formulations of Pseudomonas fluorescens, strain CL145A. SD, standard
deviation—number in parentheses; SDP, spray-dried powder; FDP, freeze-dried powder]

Mean percent

Species Formulation Mussel Tou.il . Nonvi_at_)le lei(;(t:)rillii?)i/a gI(_)cir_\i_dia
number glochidia glochidiat (percent) viability
(SD)

Lampsilis cardium FDP 1 212 16 92.5 84.7 (6.9)
2 222 39 82.4
3 150 31 79.3

Megalonaias nervosa FDP 1 124 2 98.4 96.5 (5.5)
2 155 1 99.4
3 51 5 90.2
4 104 0 100.0

Ligumia recta SDP 1 312 32 89.7 84.5 (6.7)
2 1,083 250 76.9
3 405 53 86.9

Lampsilis siliquoidea SDP 1 548 70 87.2 80.3 (7.1)
2 297 80 73.1
3 456 89 80.5

Lampsilis higginsii SDP 1 129 49 62.0 80.8 (16.5)
2 168 20 88.1
3 357 27 92.4

Obovaria olivaria SDP 1 366 54 85.2 86.0 (1.2)
2 352 51 85.5
3 309 39 87.4

Actinonaias ligamentina ~ SDP 1 161 14 91.3 92.7(1.4)
2 153 9 94.1
3 287 21 92.7

Lampsilis cardium SDP 1 467 36 923 93.8 (1.4)
2 537 27 95.0
3 927 55 94.1

"Nonviable glochidia are the sum of glochidia closed before the addition of, and open after the addition of,
sodium chloride.



Table 3.  Estimated number of glochidia distributed to test chambers.
[Distributions to test chambers by species during exposures of selected
native freshwater mussel glochidia to two formulations of Pseudomonas
Sfluorescens, strain CL145A. SD, standard deviation—number in
parentheses; SDP, spray-dried powder; FDP, freeze-dried powder]

Estimated
Species Formulation number (SD)
of glochidia per test chamber

Lampsilis cardium FDP 4,602 (1,225)
Megalonaias nervosa FDP 843 (382)
Ligumia recta SDP 2,021 (500)
Lampsilis siliquoidea SDP 2,702 (1,094)
Lampsilis higginsii SDP 3,427 (1,018)
Obovaria olivaria SDP 4,187 (2,503)
Actinonaias ligamentina SDP 2,200 (1,061)
Lampsilis cardium SDP 3,355 (1,077)

Figure 1. Photograph showing glochidia test system with
individual test chambers.



Animal Collection and Distribution

Test animal information is presented in appendix 5, items 1-8. Gravid female mussels were
collected from the Upper Mississippi, Chippewa, and St. Croix Rivers and identified to species as
described in Cummings and Mayer (1992) and Watters and others (2009) by biologists from the Genoa
National Fish Hatchery (Genoa, Wis.). Gravid mussels were maintained at the Genoa National Fish
Hatchery on flowing pond water for up to 120 days before being transported to the Upper Midwest
Environmental Sciences Center for glochidia extraction. Glochidia were extracted from the gravid
female mussels by gently opening the valves and using a syringe to flush the marsupium with water
(fig. 2). Glochidia from 6—10 marsupial tubes were flushed into a 500-milliliter (mL) beaker and
viability of the glochidia was estimated to be > 80 percent by observation under a microscope before
pooling. Glochidia viability was defined as valve closure in response to the addition of a drop of
saturated sodium chloride solution (fig. 3). Glochidia from 3—4 mussels of each species were pooled in a
500-mL beaker containing water. Definitive initial viability of glochidia extracted from each female
mussel was determined from photomicrographs after exposures were completed (table 2). The beaker
containing the pooled glochidia was gently swirled to position the glochidia in a concentrated group at
the bottom of the beaker. Glochidia were then indiscriminately collected by placing a 1,000-microliter
(uL) wide bore pipet tip (model T-1005-WB-C-R; Axygen Scientific, Union City, California) within the
concentrated glochidia and withdrawing a 100-puL sample with an adjustable pipette (model research
plus 100-1,000 uL; Eppendorf USA, Hauppauge, N.Y.). The glochidia were then placed into a
randomly selected test chamber that contained 96.5 mL of water (fig. 4). After all test chambers had
received glochidia, the distribution process was repeated until all test chambers received five
independent glochidia distributions (appendix 3, items 4—6). Throughout the distribution process
samples (100 uL, n =16 per species) containing glochidia were placed into a 35-mm petri dish and used
to estimate the total number of glochidia distributed to the test chambers. Each treatment group
contained three test chamber replicates with an estimated range of 843 to 4,602 glochidia per chamber
(table 3). The volume of water within the test chambers after glochidia distribution and before test
article administration was 97.0 mL.

Figure 2. Photographs showing A, the extraction of glochidia from a gravid female mussel and, B, extracted
glochidia.



Figure 3. Photomicrographs showing A, glochidia before a drop of sodium chloride solution was added to induce
valve closure in viable animals and, B, glochidia one minute after addition of the sodium chloride solution.

Figure 4. Photograph showing the distribution of
glochidia to test chambers.

Test Article Preparation and Application

For each species, a separate test article stock solution was prepared for the 50, 100, 200 and
300 mg/L treatment groups immediately prior to application. A single heat-deactivated test article
solution was prepared for each treatment day and used for all applications of heat-deactivated stock
solution (positive control) that were completed on the same day. Untreated water was used as the test
article stock solution for the untreated control treatment. The stock solutions were prepared by weighing
a known amount of test article (1.0 grams FDP; 2.0 grams SDP) on an analytical balance and then
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placing the test article into a 100-mL flask with water, which resulted in an Al stock solution of

10,000 mg/L. The heat-deactivated stock was prepared by placing the test article into a 100-mL
volumetric flask with approximately 50 mL of water, then the flask was placed into a 70 degrees Celsius
(°C) water bath for 45 minutes to degrade the activity of the P. fluorescens according to methods
developed at the New York State Museum Field Research Laboratory (D. Mayer, Director of the New
York State Museum Field Research Laboratory, oral commun., 2010). After cooling to ambient
temperature, the heat-deactivated stock solution was brought to a final 100 mL volume with water.

Each test chamber received (1) 3.0 mL of untreated water (control), (2) 3.0 mL of heat-
deactivated stock solution (positive control), (3) 3.0 mL of stock solution (300 mg/L treatment), or (4)
3.0 mL of the appropriate combination of untreated water and stock solution (50, 100 and 200 mg/L
treatments [appendix 1, items 20 and 24]). The final volume in each test chamber after application of the
test article was 100 mL.

Water Chemistry

Prior to exposure, temperature, hardness, and alkalinity were measured on the source water for
all trials. Conductivity was measured on the source water for all trials, excluding those completed in
May 2011 (L. cardium, L. siliquoidea, and L .higginsii SDP exposures; table 1). For the trials completed
in May 2011 the water chemistry parameters measured during the exposure included duplicate
measurements of dissolved oxygen (DO), pH, and temperature on all control and high test article
concentration (300 mg/L) test chambers and on one indiscriminately selected test chamber from the
remaining treatment groups. For all other trials, the water chemistry parameters measured during the
exposure included duplicate measurements of DO, pH, and temperature in all test chambers. At the
termination of the exposure, the contents of each test chamber were pooled by treatment group and the
hardness, alkalinity, conductivity, temperature, pH, and total ammonia nitrogen (TAN) were measured
on the pooled replicates. The TAN was measured using a YSI 9000 photometer (YSI, Inc., Yellow
Springs, Ohio; L. cardium, L. siliquoidea, and L. higginsii SDP exposures) or using the automated
phenate method (Standard Method 4500G in American Public Health Association and others, 2012; L.
recta, O. olivaria, and A. ligamentina SDP exposures; L. cardium and M. nervosa FDP exposures).

Glochidia Viability Assessments

Definitive initial viability determinations for glochidia extracted from each female mussel and
the viability of glochidia in samples collected during the exposures were completed from
photomicrographs using equation 1:

_ (N-[NCpretNOpog])

Viability (percent) = . x 100 (D
where N is the total number of glochidia in the sample,
NCpre is the number of glochidia closed before adding sodium chloride, and
NOpos: is the number of glochidia open after adding sodium chloride.

During the exposure, glochidia from each test chamber were assessed for viability at 6, 12, and
24 hours, with the exception of the M. nerovosa glochidia, which were assessed only at 24 hours. Water
within each test chamber was gently swirled to position the glochidia in a concentrated group centered
at the bottom exposure chamber. Then a 100-pL sample was withdrawn from each exposure chamber
using a 1,000-uL wide-bore pipet tip attached to an adjustable pipette. For each species, excluding M.
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nerovosa, the glochidia samples were placed into a 35-mm petri dish, viewed, and photomicrographed
using a Nikon model SMZ 1500 compound stereo microscope fitted with a Nikon digital sight DS—Fil
camera controlled by Nikon Imaging Systems Elements-BR" software, version 3.10 (Nikon Imaging
systems, 1991-2010). Photomicrographs were recorded before and after a drop of saturated sodium
chloride solution was added to induce valve closure in viable glochidia. The second photomicrograph
was recorded one minute after sodium chloride addition to provide a standard valve closure response
time. Glochidia on each photomicrograph were enumerated by valve position (either open or closed)
and the percentage of viable glochidia was calculated by using equation 1. Megalonaias nervosa
glochidia are released in a mucoidal matrix, which precluded the ability to obtain an image of the
glochidia on a single focal plane. Therefore, M. nervosa glochidia were immediately assessed for
viability by placing the glochidia under a dissecting microscope (model SMZ745; Nikon Instruments)
and enumerating, by valve position, before and after a after a drop of saturated sodium chloride solution
was added to induce valve closure in viable glochidia.

Data Analysis

Water chemistry (DO, pH, temperature, hardness, alkalinity, conductivity, and TAN) data
analyses were limited to simple descriptive statistics (appendix 6, items 1, 2, 4, and 7). In order to
compensate for initial glochidia viabilities of less than 100 percent, the observed viabilities of glochidia
during the exposure were adjusted with the initial viability of glochidia using the methods described by
Wang and others (2007). Viability adjustments were completed using equation 2:

Adjusted viability = % x 100 )
where
Vo is the observed (un-adjusted) viability of a treatment replicate (appendix 7, items
5-7), and
Vi is the initial mean viability observed for the species, in percent (table 3).

For example, the mean initial viability of A. ligamentina glochidia was 92.7 percent. The observed
(unadjusted) viability of A. ligamentina glochidia in a control group replicate, at 24 hours, was 90.0
percent, therefore, the adjusted viability of A. ligamentina glochidia in the control group replicate, at
24 hours, 1s 90/92.7 x 100 or 97.1 percent.

Statistical comparisons were completed with the observed (un-adjusted) glochidia viability of
each treatment group replicate using SAS” software version 9.3 (SAS, 2010). Significance was declared
at a < 0.05. A generalized linear mixed model was used to analyze the viability of glochidia by
treatment group and species (appendix 7, item 2). The proportion of mortalities (number of nonviable
glochidia compared to the total number of glochidia present) were modeled with a binomial distribution
and a logit link function. A scale parameter was added to the model using the “random_residual ”
statement. At each sampling time, glochidia viability in each treatment group was individually
compared to the viability in the untreated control group using a two-sided means comparison test.

Results and Discussion

Pre-exposure water chemistry parameters (temperature, alkalinity, hardness, and conductivity) of
the source water are summarized in table 4 and are presented in appendix 6 (item 1). Pre-exposure
temperature ranged from 18.4 to 19.9 °C; hardness ranged from 171 to 175 mg/L as calcium carbonate
(CaCOy); alkalinity ranged from 122 to 130 mg/L as CaCOs; and conductivity ranged from 383 to
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422 microsiemens per centimeter (LS/cm). Water chemistry parameters (DO, pH, and temperature)
measured during the exposure are presented in table 5 and in appendix 6 (item 2). Dissolved oxygen
remained well above the ASTM International criterion of 4 mg/L throughout the exposure period
(ASTM International, 2013). The pH of exposure water ranged from 7.52 to 8.56 and the temperature
ranged from 17.2 to 20.7 °C. The pooled replicate exposure water samples collected at exposure
termination had mean temperatures from 18.2 to 20.3 °C, hardness from 180 to 210 mg/L as CaCOs,
alkalinity from 137 to 153 mg/L as CaCOs, and conductivity from 367 to 457 uS/cm (table 4;

appendix 6, item 4). The mean TAN from samples collected at the termination of the exposure period are
presented in table 6 and appendix 6 (items 5—7). The TAN remained below the 2013

U.S. Environmental Protection Agency criterion for acute exposure (17 mg/L at pH 7 and 20 °C) throughout
the entire exposure period for all species and treatment groups (U.S. Environmental Agency, 2013).

The initial viability of glochidia extracted for each female mussel ranged from 62 to 100 percent,
with glochidia extracted from four individuals below the 80 percent viability recommended in the
“Standard Guide for Conducting Laboratory Toxicity Tests with Freshwater Mussels” (ASTM
International, 2013). However, the mean viability of glochidia extracted from the female mussels for
each species ranged from 80.3 to 96.5 percent (table 2, appendix 7, item 1). Statistical analyses of the
un-adjusted glochidia viability are presented in appendix 7 (item 4) and the un-adjusted-mean glochidia
viability of each treatment group are presented by species in table 7. The mean of the adjusted viability
of each treatment group are presented by species in table 8 and in appendix 7 (item 5-7).

Regardless of species, the mean of the un-adjusted and adjusted control group viability during
the SDP trials exceeded 66 and 82 percent, respectively, throughout the study. After 6 hours of SDP
exposure at 50 mg/L, the un-adjusted-mean viabilities of L. recta and A. ligamentina glochidia were
significantly lower (11.7 percent [p < 0.01 ] and 71.7 percent [p = 0.04], respectively) than the untreated
control groups (85.7 and 88.6 percent, respectively). Concentrations of SDP >100 mg/L for 6 hours
significantly lowered glochidia viability for all species, except for L. cardium and L. higginsii, which
were impacted at concentrations > 200 and 300 mg/L, respectively. The observed lower viability for
O. olivaria at 6 hours in the 100 mg/L SDP-treated group is likely an outlier, given no differences were
detected at 12 and 24 hours in the viability of glochidia in the 100 mg/L. SDP-treated group compared to
the control group (p = 0.16 and 0.15, respectively).

The mean for the un-adjusted and adjusted control group viability for L. cardium during the FDP
trial exceeded 81 and 96 percent, respectively. The un-adjusted- and adjusted-mean control group
glochidia viability for M. nervosa at 24 hours was 52.1 and 53.9 percent, respectively. During the
L. cardium FDP-trial, glochidia exposed to FDP concentrations > 200 mg/L were significantly less viable
than those in the untreated control group, regardless of sample time. After 24 hours of exposure, no
difference was detected between the viability of M. nervosa glochidia in the FDP-treated groups
compared to the control group, with the exception of the positive control group. However, given the low
viability observed in the M. nervosa untreated controls (un-adjusted viability of 52.1 percent) the results
should be interpreted with caution.
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Table 4. Mean temperature, alkalinity, hardness, and conductivity of pre-exposure source water and pooled-

exposure termination-water samples.
[Samples were collected before and during exposures of selected native freshwater mussel glochidia to two formulations of
Pseudomonas fluorescens, strain CL145A. °C, degrees Celsius; mg/L, milligrams per liter; Cond., conductivity; pS/cm,

microsiemens per centimeter at 25 degrees Celsius; SDP, spray-dried powder; FDP, freeze-dried powder; number in

parentheses, standard deviation; --, no data collected or cannot calculate]

Preexposure Exposure termination
. . Temperature Alkalinity Hardness Cond. Temperature Alkalinity Hardness Cond.
Species Formulation
(C) (mg/L)* (mg/L)* (usfcm) (C) (mg/L)* (mg/L)* (usfcm)

Lampsilis

i FDP 18.4 (0.0) 126 (1) 174 (0) 391 (--) 18.2(0.2) 144 (3) 196 (4)  431(12)
Megalonaias FDP 18.4 (0.0) 126 (1) 174 (0) 391 (--) 18.7(0.3) 148 (5) 201 (2)  440(18)

nervosa
L’%’ZZ’ SDP 19.9 (0.0) 124 (1) 171 (1) 422 (9) 20.3 (0.5) 153 (8) 199 (6) 433 (21)
Lampsilis

liquoidea SDP 19.3 (0.1) 130 (0) 171 (1) 19.9(0.1) 137 (2) 181 (2) 367 (13)
Lampsilis

higginsii SDP 19.3 (0.1) 130 (0) 171 (1) 19.5 (0.1) 142 (4) 185 (3) 387 (17)
Obovaria SDP 19.9 (0.2) 122 (1) 175 (1) 383 (2) 19.7(0.7) 147 (7) 210 (4) 457 27)

olivaria
Actinonaias

ligamentina SDP 19.9 (0.0) 124 (1) 171 (1) 422 (9) 20.0 (0.4) 153 (5) 198 (2) 440 (25)
Lampsilis

o SDP 19.3 (0.1) 130 (0) 171 (1) 19.1 (0.1) 137 (3) 180 (1) 391 (14)

! Alkalinity and hardness reported as milligrams per liter of calcium carbonate.

Table 5. Mean dissolved oxygen, mean temperature, and pH range of exposure water.
[Values are by treatment group, during exposures of selected native freshwater mussel glochidia
to two formulations of Pseudomonas fluorescens, strain CL145A. mg/L, milligrams per liter;
pH, reported as standard units; °C, degrees Celsius; SDP, spray-dried powder; number in

parentheses, standard deviation; HD, heat-deactivated test article, FDP, freeze-dried powder]

Treatment Dissolved oxygen Temperature
group (mglL) (c) PH
Lampsilis cardium, FDP formulation
Control 8.34 (0.51) 17.8 (0.4) 8.12-8.32
50 8.13 (0.54) 17.2(0.5) 8.26-8.31
100 8.08 (0.81) 17.5(0.3) 8.31-8.34
200 7.92 (0.63) 17.4 (0.50 8.31-8.34
300 7.81 (0.62) 17.6 (0.5) 8.29-8.33
300 HD 7.19 (0.89) 17.7 (0.4) 8.31-8.36
Megalonaias nervosa, FDP formulation

Control 7.43 (0.19) 18.6 (0.2) 8.39-8.41
50 7.64 (0.64) 17.8 (0.4) 8.39-8.40
100 8.39 (0.79) 18.3 (0.4) 8.39-8.41
200 8.12 (0.69) 18.5 (0.3) 8.35-8.49
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Treatment Dissolved oxygen Temperature

group (mglL) (°C) pH
300 7.87 (0.53) 18.1(0.3) 8.35-8.39
300 HD 7.84 (0.68) 18.4 (0.2) 8.37-8.40

Ligumia recta, SDP formulation
Control 9.17 (0.31) 20.4 (0.4) 8.27-8.56
50 9.36 (0.48) 20.7 (0.7) 8.34-8.44
100 9.59 (0.94) 20.5 (0.4) 8.32-8.38
200 8.72 (0.57) 20.2 (0.3) 8.21-8.37
300 8.75 (1.09) 20.6 (0.4) 8.15-8.31
300 HD 9.29 (0.88) 19.6 (0.9) 8.27-8.50
Lampsilis siliquoidea, SDP formulation
Control 8.59 (0.28) 19.4 (0.4) 8.39-8.48
50 7.71 (0.57) 19.3 (0.4) 8.05-8.36
100 7.58 (0.81) 19.5 (0.8) 8.09-8.35
200 7.31(1.82) 19.5 (0.6) 7.73-8.26
300 6.92 (2.09) 19.7 (0.7) 7.52-8.37
300 HD 6.78 (2.24) 19.1 (0.1) 7.68-8.31
Lampsilis higginsii, SDP formulation
Control 8.05 (0.20) 19.3 (0.6) 8.38-8.46
50 7.59 (0.26) 19.3 (0.2) 8.08-8.38
100 8.02 (0.76) 19.0 (1.1) 8.00-8.29
200 7.49 (0.68) 18.7 (0.9) 8.03-8.30
300 7.21(1.54) 19.3 (0.8) 7.58-8.41
300 HD 7.02 (1.34) 19.5 (0.7) 7.85-8.34
Obovaria olivaria, SDP formulation
Control 9.82 (0.78) 19.9 (0.2) 8.36-8.51
50 10.41 (0.32) 19.7 (0.5) 8.32-8.48
100 10.16 (0.42) 19.6 (0.5) 8.30-8.45
200 9.67 (0.34) 19.7 (0.5) 8.10-8.35
300 9.66 (0.93) 19.7 (0.2) 8.10-8.30
300 HD 10.57 (0.30) 19.3 (1.0) 8.11-8.36
Actinonaias ligamentina, SDP formulation

Control 8.40 (0.63) 20.1 (0.1) 8.34-8.53
50 9.20 (0.47) 20.1 (0.1) 8.33-8.43
100 8.65 (0.18) 19.8 (0.5) 8.31-8.43
200 8.96 (0.50) 19.7 (0.2) 8.26-8.40
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Treatment Dissolved oxygen Temperature

group (mglL) (°C) pH
300 8.74 (0.25) 19.8 (0.3) 8.29-8.38
300 HD 8.63 (0.31) 19.7 (0.6) 8.23-8.42

Lampsilis cardium, SDP formulation

Control 8.50 (0.11) 19.5(0.4) 8.23-8.42
50 8.15(0.11) 19.7 (0.7) 8.25-8.39
100 8.04 (0.91) 19.3 (0.4) 8.03-8.39
200 7.66 (0.87) 19.3 (0.4) 8.09-8.36
300 7.21 (1.63) 19.6 (0.5) 7.74-8.29
300 HD 7.46 (1.17) 19.6 (0.6) 8.07-8.37

Table 6. Mean total ammonia nitrogen of exposure water by treatment group at 24 hours.

[Total ammonia nitrogen in milligrams per liter measured at the termination of 24 hours exposures of selected native
freshwater mussel glochidia to two formulations of Pseudomonas fluorescens, strain CL145A. FDP, freeze-dried powder;
SDP, spray-dried powder; --, cannot calculate data; number in parentheses, standard deviation; HD, heat-deactivated
product]

FDP formulation SDP formulation
Treatment Lampsilis Megalonaias Ligumia Lampsilis Lampsilis Obovaria Actinonaias Lampsilis

group cardium nervosa recta siliquoidea higginsii olivaria ligamentina cardium
Control 0.058 0.026 0.080 0.10 0.09 0.066 0.066 0.06
(0.016) (0.004) (0.002) () () (0.029) (0.039) ()
50 0.107 0.050 0.297 0.25 0.17 0.210 0.268 0.08
(0.013) (0.010) (0.121) () (-) (0.097) (0.234) ()
100 0.137 0.056 0.714 0.24 0.31 0.367 0.445 0.13
(0.011) (0.019) (0.014) () () (0.238) (0.241) )
200 0.225 0.047 1.054 0.44 0.53 0.243 0.853 0.24
(0.014) (0.013) (0.127) ) () (0.027) (0.072) (--)
300 0.296 0.123 1.452 0.63 0.45 0.302 1.047 0.44
(0.012) (0.057) (0.242) () ) (0.157) (0.116) --)
300 HD 0.193 0.086 0.230 0.55 0.50 0.489 0.581 0.51
(0.012) (0.020) (0.028) () () (0.389) (0.197) (--)
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Table 7. Mean un-adjusted glochidia viability from selected native freshwater mussels at 6, 12 and 24 hours.

[Selected native freshwater mussel glochidia exposed for 6, 12 and 24 hours to two formulations of Pseudomonas
fluorescens, strain CL145A. FDP, freeze dried powder; SDP, spray dried powder; number in parentheses, standard deviation;
--, no data collected; HD, heat-deactivated test article]

FDP formulation SDP Formulation
Treatment Lampsilis Megalonaias Ligumia Lampsilis Lampsilis Obovaria Actinonaias Lampsilis
group cardium nervosa recta siliquoidea higginsii olivaria ligamentina cardium
6 hours
Control 82.3 _ 85.7 72.3 72.3 80.0 88.6 92.3
4.7) (1.1) (4.0) 9.5) (11.5) (4.4) (1.0)
50 69.6 _ 11.7% 56.8 77.7 85.2 71.7° 77.9
(11.5) 9.5) 2.7 3.7 (1.3) (6.6) (8.9)
100 65.7 B 0.5% 29.0° 63.2 61.0° 72.2¢ 753
(3.4) (0.8) (14.8) (1.0) (13.8) 9.7) 6.1)
200 48.7% B 1.7 19.3% 56.7 40.6° 40.5° 52.2°
(11.4) (1.6) (17.1) (5.5) (11.5) (16.3) (21.2)
300 40.7* _ 1.1° 11.9* 29.1° 15.7% 11.8° 9.9
14.7) (1.6) (16.7) (21.7) (12.7) (7.3) (10.4)
20.4° 0.8% 2.3° 13.3% 13.8° 3.6 3.4°
300 HD (23.0) - (1.5) 2.4) (12.3) (6.3) 2.1) (3.1
12 hours
Control 81.8 _ 89.5 66.6 68.7 86.4 94.2 86.1
(3.4) (0.5) 6.5) 6.1) 6.3) (1.5) (2.0)
50 76.7 B 16.2% 59.1 68.7 84.5 66.6" 78.6
6.2) (5.6) “.1) (6.5) 2.9) (17.8) (6.6)
100 70.6 _ 8.8* 43.6" 65.5 77.2 64.4° 52.7°
(8.4) (3.3) (3.4 (3.1) (12.4) (17.7) (45.6)
200 34.9° B 1.2¢ 19.6* 46.2 50.3* 40.0° 46.7°
(30.6) (0.3) (13.2) (17.9) (16.5) 4.5) (22.3)
300 9.1° B 0.0° 4.5° 38.8° 39.2¢ 10.2% 6.5°
(8.3) (0.0) (1.9) 8.1) (3.0) (2.5) 4.2)
4.8° 0.9* 2.1° 9.5° 1.2° 8.2° 5.8
300 HD (1.2) - (0.8) 2.8) (0.9) 0.4) (5.0) (2.6)
24 hours
Control 81.9 52.1 84.5 69.4 69.3 87.0 92.6 92.1
(1.4) (11.3) (1.9) 8.2) (7.3) (1.8) 2.2) (0.9)
50 74.1 55.6 14.7° 56.8 74.6 89.2 75.8° 79.8
9.3) 9.5) (1.8) (6.0) (3.4) 2.9) (13.0) (5.6)
100 67.7 48.1 7.0° 41.6° 65.5 78.3 63.5° 66.9°
(3.8) (17.0) 4.9) (6.5) 4.9) (6.8) (11.2) (15.8)
200 29.5° 49.5 3.3¢ 11.6* 42.5° 60.7° 30.0° 59.2¢
(23.8) (18.7) 2.2) 4.7) (14.8) 4.5) (7.2) (12.8)
300 12.0° 40.1 0.7% 6.0° 22.3% 26.5% 6.0° 6.1°
(1.8) (20.8) (0.6) (1.7) (26.6) 3.2) (3.5) (7.2)
300 HD 4.9* 26.8° 0.7 1.7¢ 13.9* 0.5° 5.2¢ 4.7%
2.3) (10.6) (0.8) (0.9) (10.4) (0.3) (3.4) (1.3)

At each sample time, the mean un-adjusted treatment group glochidia viability ( in percent) within the same column that have a letter superscript are
significantly different (p > 0.05) from the control group.
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Table 8. Mean adjusted glochidia viability from selected native freshwater mussels at 6, 12 and 24 hours.

[Selected native freshwater mussel glochidia exposed for 6, 12 and 24 hours to two formulations of Pseudomonas
fluorescens, strain CL145A. FDP, freeze-dried powder; SDP, spray-dried powder; number in parentheses, standard
deviation; --, no data collected; HD, heat-deactivated test article]

FDP formulation SDP Formulation
Treatment Lampsilis Megalonaias Ligumia Lampsilis Lampsilis Obovaria Actinonaias Lampsilis
group cardium nervosa recta siliquoidea higginsii olivaria ligamentina cardium
6 hours
Conirol 97.1 _ 101.4 90.1 89.5 93.0 95.6 98.4
(5.6) 1.3) (5.0 (11.8) (13.4) (4.8) a.1n
50 82.1 _ 13.9 70.7 96.2 99.1 77.3 83.1
(13.6) (11.3) (3.4) (4.6) 1.5) (7.1) 9.5)
100 77.6 _ 0.6 36.1 78.2 70.9 77.9 80.2
“.1 (1.0) (18.4) (1.3) (16.1) (10.5) (6.5)
200 57.5 _ 2.1 24.0 70.1 47.3 43.7 55.7
(13.5) (1.8) (21.4) (6.8) (13.3) 17.6) (22.6)
300 48.0 _ 13 14.8 36.0 18.3 12.7 10.6
(17.3) (1.8) (20.8) (26.9) (14.8) (7.9) 11.1)
24.1 1.0 2.9 16.4 16.1 3.9 3.7
300 HD 27.2) - (1.7) 2.9) (15.2) 13) 2.2) (3.3)
12 hours
Control 96.6 _ 105.9 82.9 85.0 100.5 101.7 91.8
(4.0) (0.6) (8.0) (7.6) (7.4) (1.6) (2.2)
50 90.5 _ 19.1 73.6 85.0 98.2 71.8 83.8
(7.4) (6.6) (5.1) (8.0) (3.4) 19.1) (7.0)
100 83.3 _ 10.5 54.3 81.1 89.7 69.4 56.1
(10.0) (3.9) 4.2) (3.9) (14.5) (19.1) (48.7)
200 41.2 _ 1.4 24.4 57.2 58.4 432 49.8
(36.1) (0.4) (16.4) (22.2) (19.2) (4.9) (23.8)
300 10.8 _ 0.0 5.6 48.0 45.6 11.0 6.9
(10.4) (0.0) (2.4 (10.0) (3.5) 2.7 4.5)
5.7 1.1 2.7 11.8 1.4 8.8 6.2
300 HD (1.4) - (1.0) (.5) (1.1) 0.4) (5.4) 2.8)
24 hours
Control 96.7 53.9 100.0 86.5 85.8 101.2 99.9 98.2
1.7 11.7) (2.3) (10.2) 9.0 2.0 (2.4) 1.0
50 87.5 57.6 17.4 70.8 923 103.7 81.7 85.1
(11.0) 9.8) 2.1 (7.4) 4.2) (3.3) (14.1) (6.0)
100 80.0 49.8 8.2 51.9 81.0 91.0 68.5 71.3
4.5) (17.6) (5.8) (8.0) (6.0) (8.0) 12.1) (16.8)
200 349 51.3 3.8 14.5 52.6 70.6 324 63.2
(28.0) (19.3) (2.6) (5.8) (18.3) (5.3) (7.8) (13.6)
300 14.2 41.6 0.9 7.5 27.6 30.9 6.5 6.5
(2.2) (21.5) (0.8) (2.2) (32.9) (3.8) (3.8) (7.7)
300 HD 5.8 27.7 0.9 2.1 17.2 0.6 5.6 5.1
2.7 (11.0) (0.9) 1.1) (12.9) 0.4) (3.7) (3.3)
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Conclusions

The mean adjusted-viability of control group glochidia in trials with spray-dried powder (SDP)
formulation of Pseudomonas fluorescens strain CL145A exceeded 82 percent. Differences in glochidia
viability were detected in two of six species exposed to 50 milligrams per liter (mg/L) SDP and in four
of six species exposed to 100 mg/L. SDP at 6, 12, and 24 hours when compared to untreated controls.
Regardless of sample time, viability of glochidia in the 200 and 300 mg/L SDP-treated groups and the
300 mg/L heat-deactivated SDP positive control groups were significantly lower than glochidia in the
untreated control for all species except Lampsilis higginsii. The significant impact of the SDP positive
control treatments on glochidia viability indicate that the decreases in glochidia viability may not be
caused by the same mode of action that causes dreissenid mussel (zebra mussel, Dreissena polymorpha
and quagga mussel, Dreissena rostriformis bugensis) mortality.

The mean adjusted-viability of control group glochidia in trials with freeze-dried powder (FDP)
formulation of P. fluorescens (strain CL145A) exceeded 96 percent in the Lampsilis cardium trial and
was 53.9 percent in the Megalonaias nervosa at 24 hours. Regardless of sample time, differences in
glochidia viability were only detected in the L. cardium FDP-trial when the concentration was >
200 mg/L. In the M. nervosa FDP exposures, differences in glochidia viability were only detected
between the 300 mg/L heat-deactivated FDP-treated group (positive control) and the untreated control
group.

However, given the low viability observed in the M. nervosa control group (52.1 percent un-
adjusted viability), the results for M. nervosa should be interpreted with caution. Similar to the SDP-
trials, the impact of the FDP positive control treatments indicate that the observed decreases in glochidia
viability may not be caused from the same mode of action that causes dreissenid mussel mortality. The
results of these exposures indicate that applications of a biopesticide formulated with P. fluorescens as
the active ingredient may impact the viability of native freshwater mussel glochidia if they are present in
the water column during an application. However, freshwater mussel glochidia are only present in the
water column for a relatively short period which could be avoided by timing P. fluorescens biopesticide
applications. Additionally, applications of a P. fluorescens biopesticide for dreissenid mussel control
would be of short duration and the biological activity of P. fluorescens degrades rapidly; further
reducing the risk of exposure to P. fluorescens to native mussel glochidia.
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1. INTRODUCTION:

Historical native freshwater mussel populations of North America were considered the
most diverse in the world with about 297 recognized taxa consisting of 281 species and
16 subspecies (Williams et al., 1993). Mussels are largely sedentary in nature, relying
on movement of host fish during glochidial attachment as means of transport. Due to
these facts, mussels are particularly vulnerable to a variety of anthropogenic influences
including habitat degradation and alteration, pollution and over harvest. Master (1990)
reported a survey conducted by the Nature Conservancy which showed 55% of North
America’s mussels as extinct or imperiled compared tc 7% of terrestrial species which
traditionally have received far greater attention. Ricciardi and Rasmussen (1999)
projected that at least 127 imperiled mussel species will be lost in the next 100 years.
The extinction rate was calculated to be 6.4% per decade and should be considered
conservative because it did not take into account the extirpations caused by the
invasive dreissenid mussels (Ricciardi and Rasmussen, 1999).

Neves et al (1997) reported the ominous status of native mussels in the Southeast with
only 25 percent of the 269 species historically present reported as stable. Thirteen
percent were reported as presumed extinct, 28 percent as endangered, followed by

14 percent as threatened and 18 percent listed as species of special concern.

Many unionid mussel species in North America were imperiled prior to epizoic
colonization by zebra mussels (Drefssena polymorpha), which has dramatically
heightened concerns for their continued survival. Zebra mussels have been deemed
responsible for the extirpation of unionids from waters in Europe as early as 1937
(Sebestyen, 1937). Severe declines in unionid abundance in Europe (Karatayev and
Burlakova, 1985; Burlakova, 1998) and North America (Haag et al, 1993; Nalepa, 1994;
Ricciardi et al., 1996} have since been well documented in the literature.

The 1873 Endangered Species Act (ESA) brought forth the need to recognize, protect
and recover rare mussels in the United States. The United States Fish and Wildlife
Service (USFWS) develops recovery plans for threatened and endangered species
which utilize a range of tocls to promote recovery of the species including restoring and
acquiring critical habitat, removing introduced or invasive species and captive
propagation and release into historic ranges.

As of 2004, mussel propagation work was being conducted in several different facilities
in 7 states as well as in Ontario, Canada (Neves, 2004). The Genoa National Fish
Hatchery (GNFH) in Wisconsin has been involved in mussel recovery since 2000,
releasing tens of thousands of propagated subadult Higgins eye pearlymussel
(Lampsilis higginsii) for recovery efforts. The GNFH produces subadult mussels using
cage culture techniques. This technique invalves placing glochidia Jaden host fish into

5
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submerged cages within natural water bodies such as the Upper Mississippi and St.
Croix Rivers. The fish are released from the cages after musset excystment and the
mussels are allowed to grow on the cage bottom for an additional 6-18 months before
being harvested. Areas that were previously successiul in rearing mussels using this
technique have been abandoned due to the proliferation and colonization by zebra
mussels.

Biologists at the New York State Museum (NYSM) Field Research Laboratory have
been researching dreissenid musse! control since 1991 and they discovered that a
hacterium isolated from scils (Pseudomonas fluorescens [PFCL145A)) is efficacious for
confrolling zebra mussels. Marmone Bio Innovations (MBI; Davis, CA) is currently
developing a commercial sprayed dried formulation of this bacterium called MBI-401
SDP. The current commercial applications of this product are for use with closed
systems such as power generating plant cooling systems. The NYSM has partnered i
with the USFWS (Genoa NFH) and United Sfates Geologicat Survey's (USGS) Upper
Midwest Environmental Sciences Center (UMESC) to determine the suitability of this
product for open water zebra mussel conirol applications such as treatment of native
mussel propagation cages or native mussel beds.

The Glochidia life stage of unionid mussels has been identified as a critical life stage
and has been shown to be highly sensitive to various contaminants (ASTM E2455-06).
This research will determine the animal effects of various concentrations of
Pseudomonas fluorescens (P~CL145A) to glochidia from seven unionid mussels
species present in the Great Lakes and Upper Mississippi River basins.

2. PROTOCOL OBJECTIVE:

This study will determine the animal effects of various concentrations of MBI-401 SDP
(Pseudomanas fluorescens [P-CL145A]) to the glochidia lifestage of seven unionid
mussels species present in the Great Lakes and Upper Mississippi River basins.

3. 8TUDY SCHEDULE:

3.1 Proposed initiation: May 2011
3.2 Schedule of events: A proposed schedule of events is provided in Table 1.
3.3 Proposed completion date: February 2012
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Table 1. Proposed Schedule of Events

Date Activity
May 2011-November 2011 Glochidla exposures
November 2011-January 2012 Data analysis
February 2012 Final Report submission

4, STUDY DESIGN:

4.1 General Description;
Glochidia from 7 unionid musse! species (Table 2) endemic in the Great Lakes
and Mississippi River basins will be evaluated for effects from exposure to
varying concentrations of MBI-401 SDP (Pseudomonas fluorescens [P
CL145A]). Glochidia will be exposed in static exposures for 24 h as described in
ASTM E-2455-06 and evaluated at 6, 12 and 24 h for viability as determined by
valve closure response after addition of a saturated sodium chioride solution.

Table 2. Mussel species to be evaluated for MBI-401 SDP (Pseudomonas
flucrescens [P~CL145A]) exposure effects.

Common name Scientific name

Black sandshell Ligumia recla
Fatmucket Lampsilis siliquoidea
Hickorynut Obovaria ofivaria
Higgins eye Lampsilis higginsii

Mucket Actinonaias ligamentina

Plain pocketbook Lampsilis cardium

Washboard Megalonaias nervosa

4.2 Experimental Design;
Gravid donor mussels will be collected by biologists from the Genoa National
Fish Hatchery from the Upper lowa, Upper Mississippi or St. Croix Rivers.
Mussels will be identified to species as described in Cummings and Mayer
(1992) and Watters et al. (2009) and transported to the Genoa National Fish
Hatchery. Glochidia from at least three gravid female mussels of each species
will be extracted and evaluated for viability and if acceptable (280%) glochidia
groups will pooled for use by the Genoa NFH according to the procedures
outlined in ASTM E2455-08 and immediately transferred to the UMESC in a
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cooler at ~20°C. Glochidia will be acclimated to test water by the addition of 50%
UMESC well water at the Genoa NFH and upon arrival at UMESC. Prior to
exposure initiation, viability will be assessed in a subsample of glochidia by the
addition of a saturated sodium chloride solution (12 g NaCl/ 50 mL of D.1. M0
[ASTM E2455-06]). Viability will be assessed ~1 minute after addition of sodium
chloride and must exhibit > 80% viability for use in exposures. An appropriate
amount of glochidia suspension (ie: 2 mL) will be randomly aliquoted to a
exposure chamber {80 mm x 40 mm crystallizing dish) containing acclimated
well water to achieve a final volume of 100 mL. Approximately 500 glochidia will
be transferred to each exposure chamber in a minimum of two aliquots per
chamber (ie: two 1 mL aliquots that contain ~250 glochidia each). Once all of
the exposure chambers receive test animals the exposures will be initiated by the
addition of the appropriate amount of MBI-401 SDP, deactivated MBI-401 SDP
(positive control) or plain water (control) in @ completely randomized design to
achieve the desired test concentrations of 0 (contrel), 300 mg/L deactivated
(positive control), or 50, 100, 200, and 300 mg/L of active MBI-401 SDP. The
exposure chambers will be gently mixed with a glass rod or stainless steel
spatula to ensure uniform distribution of the test chemical. All concentrations will
be tested in triplicate for a total of 18 exposure chambers per species. exposure
chambers will be held at 20°C in a water bath or controlled environment room
and maintained on an 18:6 h light/dark cycle. Viability of a subsample of
approximately 100 glochidia from each chamber will be assessed at 6, 12 and

24 h post exposure by enumeration through a dissecting microscope.
Photomicrographs of subsamples may be recorded. The study will be terminated
after 24 h post exposure evaluations are completed.

5. STUDY PROCEDURES

51 Test Animals
5.1.1 Description;
5.1.1.1  Age ~ <24 h extracted glochidia.

5.1.1.2 Sex - glochidia are an immature lifestage and they cannot be
Identification sexually.
51.1.3 Species — See Table 2
5.1.2 Number of animals: Approximately 9,000 glochidia (500 per replicate x
3 replicates x 6 concentrations) of each species. This design uses the
fewest number of glochidia possible, consistent with the objective of the
study, contemporary scientific standards and ASTM guide E2455-06.
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5.1.3 Source of animals: All glochidia will be obtained from donor mussels
located at the Genoa NFH.

5.1.4 Inclusion criterion: Glochidia will be used if they meet or exceed the
following percentage of valve closure requirements after addition of a
saturated sodium chloride solution (12 g NaCl/ 50 mL of D.1. H,Q).
Glochidia must exhibit 2 80% valve closure to be pooled for use at the
Genoa NFH and glochidia must exhibit 2 80% valve closure immediately
prior study initiation at the UMESC,

5.1.5 Acclimation: Glochidia wiil be acclimated to UMESC well water and
temperature (20 °C) by the addition of up to 50% UMESC well water at the

Genoa NFH pricr to transport to UMESC and again after arrival at the
UMESC.

5.1.6 Feeding: In compliance with contemporary scientific standards, glochidia
will not be fed during the exposures.

5.2 Water Chemistry

5.2.1 Dissolved oxygen: Dissolved oxygen will be measured and recorded at
least twice during the exposure period in the control and high
concentration. (UMESC SOP AEH 394 or equivalent),

5.2.2 Temperature: Temperature will be measured and recorded at least twice
during the exposure period.

5.2.3 pH: The pH will be measured and recorded at least twice during the
exposure period in the control and high concentration (UMESC SOP AEH
310, 334 or equivalent).

5.2.4 Hardness: The hardness will be measured and recorded on dilution water
prior to test initiation and upon test termination from pooled replicate
samples froam the control and high concentrations (UMESC SOP AEH 712
or equivalent).

5.2.5 Alkalinity: The alkalinity will be measured and recorded on dilution water
prior to test initiation and upon test termination from pooled replicate
samples from the control and high concentrations (UMESC SOP AEH 706
or equivalent).

5.2.6 Conductivity: The conductivity will be measured and recorded upon test
termination from pooled replicate samples of each test concentration
(UMESC SOP AEH 188 or equivalent).

527 Ammeonia: The ammonia will be measured and recorded at the
termination of the exposure from pooled replicate samples from the
controls and all test concentrations (UMESC SOP AEH 301 or equivalent).
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5.3 Disposal; Upon study termination the glochidia in each test vessel will be euthanized
by MS-222 overdose (UMESC SOP GEN 132) then disposed of by incineration.

5.4 Study facilities:
5.4.1Test Facility
U.8. Geological Survey, Upper Midwest Environmental Sciences Center

2630 Fanta Reed Rd
La Crosse, Wisconsin 54603

5.4.1.1 Exposure system: The test system is a series of eighteen static 80 x 40
mm crystallizing dishes (100 mL of test water) for each species, placed in
a recirculating water bath system or on a bench top of a contralled
environment room. Each replicate will be uniquely identified (eg: 1A2) to
allow for identification of species treatment type and replicate number.
Coding identification procedures will be documented in the laboratory
notebook.

5.4.1.2 Aeration; Supplemental aeration will be supplied during exposures by
gently bubbling in laboratory air through a pasteur pipet at a rate of
approximately 1 bubble/second.

5.4.1.3 Water supply: UMESC well water will be temperature acclimated (20°C)
and aerated for at least 24 h prior to use for test water.

54.1.4 Lighting: Direct light may adversely affect test results, thus indirect
lighting(~18 h L:6 h D; 100-1000 lux) will be provided; light intensity will
be recorded at the initiation and completion of the exposure period
(UMESC SOP AEH 308).

5.4.1.5 Exposure chamber dimensions: The exposure chambers are 80 x 40 mm
crystallizing dishes. Each exposure chamber will be filled with 100 mL of
test water (ASTM E2455-06).

5.4.1.6 Water discharge: All water will be discharged into the UMESC invasive
species isolation facility.

5.5 Observations:

5.5.1 Behavioral Cbservations: Behaviora! observations will be limited to viability
assessments. Viability is determined by the ability of the glochidia to constrict
their adductor mussel thereby causing valve closure in response to saturated
sadium chloride (12 g NaCl/ 50 mL of D.l. HzO} exposure. Viability will be
determined on a subsample of approximately 100 glochidia at 6, 12 and 24 h
post exposure for each test chamber.

10
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5.5.2 Water chemistry: Dissolved oxygen, pH, and temperature will be monitored

after the addition of the specified treatment. Alkalinity, hardness, conductivity
and ammonia will be measured on a sample of dilution water at test initiation
and on pooled replicate samples upon test termination. Alkalinity, hardness,
conductivity and ammonia will nof be measured during the exposures due to
the quantity of test water required and probe submersion reguirements to
complete the analysis.

5.6 Treatment administration:
5.6.1 Treatment: Each species of mussel glochidia will be exposed to three

replicates of either 0 (control), 50, 100, 200 or 300 mg/L (active ingredient) and
a 300 mg/L heat deactivated (70°C/45 minutes) control as a one time single
dose exposure.

5.6.2 Route of administration: To assure uniform exposure, an appropriate amount

of freshly prepared stock solution will added to each test chamber from an
agitated stock suspension with a pipet.

6. SPECIFICATION OF VARIABLES

6.1

6.2

Distribution to experimental units: The glochidia concentration (glochidia/mL) will
be determined for each species prior to test initiation by enumeration of replicate
subsamples of glochidial suspension through a dissecting microscope.
Appropriate volumes {mL) will be determined that would contain approximately
500 glochidia. Test chambers will then be filled with appropriate amounts of
dilution water to obtain a final volume of 100 mL. Distribution to test chambers
will then proceed by the addition of the calculated volume of suspension in at
least two separate aliquots. Aliguots will be randomly assigned to a test chamber
until all receive one aliquot. This procedure will then be repeated until all
chambers receive approximately 500 glochidia in two or more aliquots. The test
chambers will be randomly assigned treatment concentration.

Determination of viability: Viability will determined by the ability of the glachidia
to constrict their adductor mussel thereby causing valve closure in response to
saturated sodium chloride (12 g NaCl/ 50 mL of D.I. H,O) exposure.  Viability will
be determined on a subsample of approximately 100 glochidia for each species
prior to test initiation and at 6, 12 and 24 h post exposure for each test replicate.
A volume of water containing approximately 100 glochidia { eg: 1-2 mL) will be
placed on a 35 mm mini petri dish and examined under a dissecting scope to
enumerate the percentage of glochidia with closed valves. Then approximately 1
drop of a saturated sodium chloride solution will be added to the sampie and the
glochidia will then be reassessed for valve closure after approximately one
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minute. Subsample photomicrographs of glochidia pre and post sodium chloride
addition may be recorded and uniguely identified for documentation and optional
fater enumeration and/or validation of closure percentages. Only glochidia that
are open and responsive to sodium chloride addition will be considered viable.

7. DATA ANALYSIS

7.1 Experimental unit: The experiment unit will be the exposure chamber.

7.2 Number of exposures and replicates: There will be a total of 6 treatment levels
(control, positive control (heat treated P~CL145A) 50, 100, 200 and 300 mg FF-
CL145AJL ) for each replicate and three replicate exposure chambers per
treatment level for a total of 18 exposure chambers for each mussel species.

7.3 Statistical methodology:

Viability data will be analyzed using a generalized linear mixed model (SAS
PROC GLIMMIX). In every analysis, the exposure chamber will be treated as the
experimental unit. The change in proportion of viability will be analyzed using a
generalized linear mixed model where the distribution is hinomial and the fink
used is the logit function.

If a significant effect of treatment is identified then pairwise comparison tests will
be completed to compare each treatment group to the control group using
unadjusted least squares means.

7.4 Statistical significance: Statistical significance will be declared at p < 0.05.

7.5 Other data analyses: Statistical methods for other study data collected will
include calculation of means, standard deviations and coefficients of variation.

8. PERSONNEL

8.1 Study Director: James A. Luoma, B.A.

8.1.1 Address: Upper Midwest Environmental Sciences Center, US Geological
Survey, 2630 Fania Reed Rd., La Crosse, Wisconsin 54603

8.1.2 Contact: Tel: (608) 781-6391, Fax: (608) 783-80€6; jluoma@usgs.gov
8.1.3 Training and experience: CV on file at UMESC.

8.2 Other personnel inveolved in study: Technical staff involved in the study will be
identiified in the study raw data to include study function. UMESC technical staff
training and experience will be documented in CVs included in the study raw
data.

12
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8. DISPOSITION/STORAGE

9.1 Study Records: All data generated in the study at UMESC will be recorded in
bound laboratory notebooks or kept in file folders (SOP No. GEN 008). All data
sheets, file folders, laboratory notebooks and computer disks will be encoded
with the study number when the data are generated and stored in secure files
(SOF No. GEN 008). Raw data, laboratory notebooks and electronic files
(including a CD-ROM containing the annotated SAS program used for the
statistical analysis, the data files, SAS log and SAS output files) generated by
UMESC and contract laboratory reports will be filed in the UMESC archives
(SOP No. GEN 007) of the Upper Midwest Environmental Sciences Center,
LaCrosse Wisconsin, before the final report is signed by the Study Director.
The final report will then be signed and archived.

10. GOOD LABORATORY PRACTICES

Data collection, storage and retrieval procedures for the study will be conducted in
compliance with FDA regulations for Good Laboratory Practices (GLP: 21 CFR, Part
58). The study protocol and progress of the study will be reviewed at the start of the
study and periodicalfy throughout the study by the Quality Assurance Unit (QAU).
The Study Director has the responsibility of ensuring that all procedures used in
conjunction with the study conform with Good Laboratory Practices.

11. AMENDMENT/DEVIATIONS TO THE PROTOCOL

11.1 Protocol amendments: A signed copy of the Study Protocol will be retained
on-site. Proposed amendments to the protocol shall be brought to the
attention of UMESC Management. When the Study Director and Management
agree verbally, the study can proceed with the change. As soon as possible,
the Study Director will then prepare a written protocol amendment that is
sighed by the Study Director, Branch Chief, UMESC Center Director, and
UMESC-QA. The UMESC statistician or UMESC Animal Care and Use Chair
may also sign as needed. The amendment then becomes an official part of
the protocol.

11.2 Protocol deviations: All deviations from this approved protocol will be
documented and reviewed by the Study Director. The Study Director will
make a judgment on the impact of the deviations. The Study Director will
notify Management, UMESC-QA, as soon as possible, in writing, of any
deviations to the protocol, including their impact on the study.

13
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12. INVESTIGATIONAL TEST ARTICLE
12.1 Test Substance(s): MBI-401 SDP, Pseudomonas fluorescens (PF-CL145A)
12.1.1 Chemical name: Pseudomonas fluorescens (P~CL145A)
12.1.2 Trade name: MBI-401 SDP
12.1.3 Active ingredients: Pseudomonas flucrescens (Pf-CL145A) is the sole
active ingredient, 50% active by weight.
12.1.4 Source: Marrone Bio Innovations (MBI); Davis, CA
12.1.5 Lot number: None established
12.1.6 Expiration date: None established
12.1.7 Storage during study: test chemical will be stored at refrigerated in a
locked container within a restrictive entry laboratory. A subsample of the
test chemical will be archived in the UMESC Chemical Archive (UMESC
SOF GEN 011).
12.1.8 A NIOSH approved respirator will be used when preparing stock
solutions to avoid inhalation. Protective eyewear, gloves and lab coats
will be worn at all times when working with the test substance. ‘

13. ADVERSE EVENTS: Any adverse event will be recorded in the study logbook and
the Study Director will be notified.

14. BIOSECURITY PROCEDURES ‘

14.1 General Procedures: All personnel involved in the study wili review the UMESC
biosecurity (UMESC SOP APP 075) and project HACCP plans. Testing will be
conducted in a laboratory with controlled access. All effluent and sample water
will be lodine or chlorine disinfected prior to discharge.

Biosecurity procedures outlined in UMESC SOP APP 075.0 will be followed for
samples and equipment.
14.2 HACCP Plan: See Appendix 1 for the HACCP plan for this project.
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15.STANDARD OPERATING PROCEDURES

UMESC SOP GEN 007 - Archives Management for Regulated Studies

UMESC SOP GEN 008 — Maintenance of Data Recording of Raw Data for
Regulated Studies

UMESC SOP GEN 012 — Receipt, ldentification, Storage, Handling, Checkout and
Documentation of Use of Test Chemicals

UMESC SOP APP 075 — Procedures to Minimize the Risk of Transfer of Pathogens
and Invasive Species

UMESC SOF GEN 132 — Gare, Maintenance & Disposal of Aquatic Vertebrates
UMESC SOP AEH 011 — Procedures for Labeling Chemicals and Specimens.
UMESC SOP AEH 213 — Sartorius Balance, Mode! LC34000P, Serial 30303922
UMESC SOP AEH 188 — Accumet Portable Waterproof Conductivity meter Model #
AP75

UMESC SOP AEH 301 — Instrument Operating Procedure; YS) Photometer Model #
9000 Serial # 3638017

UMESC SOP AEH 308 — Instrument Operating Procedure: Milwaukee Light Meter
Model # SM7000 Serial # 727298

UMESC SOP AEH 310 — Hanna pH Meter, Model HI991001, Serial Number 370973
UMESC SOP AEH 334 — Beckman Partable pH/mV Meter, Model F210, Serials
330167 & 330168 '

UMESC SOP AEH 338 - Sartorius Model BP 31008, Serial Number 12907582
UMESC SOP AEH 394 - YS! Handheld Dissolved Oxygen Meter, Mode! 55/12FT,
Serials 94C17261 & 97F0837AG

UMESC SOP AEH 606 — Methods Used to Weigh, Measure & Mark Test Animals
UMESC SOP AEH 706 — Determination of Total Alkalinity by the Titrimetric (pH 4.5)
Method

UMESC SOP AEH 712 — Determination of Total Hardness

UMESC SOP AEH 803 - Verification of Thermometer & Temperature Recorder
Calibration UMESC

15
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17. APPENDIX.

17.1 Appendix 1. HACCP PLAN for the

study Effects of Pseudomonas fluorescens

(PF-CL145A) to glochidia from seven unionid mussel species

Step 1 — Activity Description

Facility: US Geo ogical Survey-Upper Midwest Environmental Sciences
Center

Site: Lower B, rocms 15, 16 ard 17

Site Coordinator: Jim Luama

Activity: Determine the effects of various concentrations of

Site Manager: Mark Gaikowski

Pseudomonas fluorescens (Pf-CLIASA) to the glockidia lifestage of
seven unlonid mussels specles present In the Great Lakes and Upper

Address; 2630 Fanta Reed Road
La Crosse WI, 545601

Mississippi River basins,

Phone; 608-781-6322

Project Description

The objectlve of this study is to determine effects of various concentrations of Pseudomonus fluorescens (PF-CL145A) to the glochidia
lifestage of sever. unlonld mussels spacies present |n the Great Lakes and Upper Mississippi River hasins,

Stap 2 — P« Iak Hazards: Specles which may ¢

\ly be moved/introduced

Vertebrates:

None

Invertebrates:

Zebra mussel {Drelssena polymarpha)

Plants: None

Other biclogicals {dlsease, pathogen, parastte):

Largemouth Bass Virus

Spring Viremia of Carp Virus

Biuegil! Virus

Infectious Pancreatic Necrosis Virus

Viral Hemorrhagic Septicemla

Furunculosis Aeromonas salmanicida

Enteric Redmouth Disease Yessinla ruckeri

Bacterial Kidney Disease Renibacterium sedmoninarum

Other Assorted parasites/pathogens commoanly found in the upper Mississippi River Basin

Other {construction materials):

NA

Step 3 - Flow Dlagram

Flaw diagram outlining sequential tasks to complete activity/project
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[ Tesk1 [ Mussei glochidia are obtained from the Genga NFH and transferred to UMESC.
[ Task 2 | Mussel glochidla distributed ta test chambers in the Invaslve species laboratory
]
[ Task 3 | Mussel g ochidia are removed for enumeration
L
| Task 4 [ water samples collected and analyzed for chemical parametess
1
Task 5 After exposure, the glochldia will be euthanlzed using a lethal dose of MS-222 and discarded accarding ta UMESC SOPs
GEN 132.
1 2 3 4 5 [
Tasks Potential hazards Arz any potentlal lustify evaluat'on for What control Is this task a critical
{from HACCP Step 3 Identified in HACCP hazards probable? column 3 measures can be controf point?
- Flow blagram) Step 2 {yas/no) app'led to prevent {yes/reo)
undesirable results?
Task 1 Vertebrates No Mussel glochldia will | N/A no
he transported in
Mussel glochidia are clean well water and
obtained from the the will not be
Genoa NFH anc vertebrates present
transferred to Invertebrates yes Mussel glochidia will | Assure donor mussels yes
UMESC. be collected from have been cleaned and
donor mussels rinsed with well water
collected from wild prior to use, Effluent
sources. water Is treated and
equipment will be
disinfected, Equipment
remalns in tha
laboratory.
Plants No The donor mussels Any plant material will | no
are cleaned upon be removed from
collection and held In | doner mussels and
clean well water equigment before
pricr to use, transporting Genoa
NFH.
Cthers No The potential Effluent water is no
transfer of fish treated and
diseases from eguipment will be
glochidia harvested disinfected. Equipment
from denor massels remalns In the
Is axtremely low. laboratory.
Task 2 Vertebrates ne N/A no
Risk eliminzated in
Mussel glochidia Task 1
distributed to test
chambers in the invertebrates no Risk elimtnated in Effluent water Is no
invasive species Task 1 treated and
laboratary equipment wili be
disinfected. Equipment
remalns in the
laboratory.
Piants ne Risk eliminated in N/A no
Task 1
Others ne The potential Effluent water is no
transfer of fish treated and
diseases from egulpment will be
glochidia has never disinfected. Equipment
been documented. remalns In the
laboratory.
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Task 3 Vertebrates No Risk eliminated in Task | N/A no
i)
Musse! glechidla are
remaoved for -
enumeratian Irvertebrates No Risk eliminatec in Task i Efffuent water s ne
1 treated and
. equipment wlll be
- disinfected.
Equipment
remains in the
lakoratory,
Plants No Risk elfminated In Fask | N/A ne
1
" Others No The potentlal transfer Effluent water Is no
of fish diseases from treated and
glochidia has never equipment will be
been documented. disinfected.
Eguipment
remains In the
laboratory.
Task4 \ertebrates No Risk eliminated in Task | N/A ne
1
Water samples
collected and analyzed
for chemlical Invertebrates No Risk ellminated in Task | Effluent wateris no
' parameters 1 treated and
equlpment will be
aisinfected.
Equipment
remains In the
fabaratory,
Plants No Risk eliminated in Task | N/A no
1
Others No The potential transfer Effluent water is no
of fish diseases fram treated and
glochldla has never scuipment wil be
been documented, disinfected,
Ecuipment
remains In the
laboratory,
Task 5 Vertebrates No Risk ellminated in Task | K/A no
1
After exposure, the
glochidla will be
euthanized usirg 2 Invertebrates Ne Risk eliminated in Task ; N/A no
lethal dose of M§-222 1
and discarded
according te UMESC
$OPs GEN 132, Plarts No Risk eliminated in Task | N/A ne
1




STUDY NO. AEH-11-PSEUDQ-(1

ORIGINAL

Qthers

No

The potentia! transfer
of fish diseases from
glochldia has never
been documentad.

Effluent watar is
treated and
equipment wil! be
disinfected.
Equipment
remains in the
labaratory.

no

HACCP Plan Form
(all CCP's or "yes's” from column 6 of HACCP Step 4~ Hazerd Analysis Worksheet)

Monitaring
Criticall ] R Evaluation & Supporting
Contro Signlficant Limits for eac Correctlve
Polnt Hazard{s) | Control Measure What How Frequency Who Action(s) Docu:';nemallon )
{ccp) (If neaded) (itany)
Task 1 Invertebrates [Macro/Micro| Manually Da'ly All Staff Supervisor and staff | Records in log book
Invertebrates Invertebrate cahnot he scopic remove Iinspections are responslble for
transfer transferred.  |Invertebrates| inverts | Immediately careful attention tc
Donor mussels Clean and | upan animal detzil-Disinfecton cf
must be ¢leaned rinse donor | or sample equipment
and rinsed mussels transfer
Effluent water effluent
must be captured water
and treated. disinfection
Facility:

Upper Midwest Environmental Sclences Center

seven unionld mussels.

Activity: Determine the effacts of various concentrations of
Pseudomonas fluorescens (Pf-CL145A) to the glochidla lifestage of

- Address:

2630 Fanta Reed Road, La Crosse, Wi 54601

Signature:

HACCP Plan was followed.

Date:
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United States Department of the [nterior

U.S. GEOLOGICAL SURVEY ﬁen] NQ* mé‘mm }
Biclogical Resources Division ” A
Upper Midwest Environmental Sciences Center
2630 Fanta Reed Road

La Crosse, Wisconsin 54603

FOLDERNO. 3

ey

Date: May 8, 2011
To:  The Record Study Number AEH-11PSEUDO-01

Subject: Amendment 1- Amendment to the study AEH-11-PSEUDO-01 “Effects of Pseudomonas
fluorescens (PF-CL145A) to glochidia from seven unionid mussel species’

Revision of Study Protocel, Study # AEH-11PSEUDQ-01 is proposed as detailed on pages 2-6 of this
amendment. Revised text is indicated in bold.

This amendment 1) changes the physical location where glochidia are extracted from the gravid female
mussels and adds a description of the acclimation procedures applied to the female mussels and
glochidia; 2] adds the use of photomicrographs to enumerate glochidia; 3) changes the glochidia
distribution and sampiing methods; 4) adds the requirements to determine stock and test solution
absorbance; and 5) includes the test material lot number and post-testing activity determination.

The amendment adjusts the glochidia collection metheds to minimize the time period between collection
and testing and maximizes acclimation to test canditions. The amendment adjusts the procedurss used to
enumerate, distribute and sample glochidia based on preliminary observations. The amendment also
adds methods to assess the stock solution concentration. Last, the amendment adds the test material lot
number and post-testing activity assessment.

Reviewed by:

I . I .
Mark P. Gaikowski, M.A. Date” Jane E_ Rivera, B.A’ Dat
Supervisory Biologist Acting Quality Assurance Officer,

Aguatic Ecosystem Health, UMESC
UMESC!

s/o/254
Michaei Jawson, Ph.D. / Dale

Center Director, UMESC
Approved by:

5 fiol 2

Date
" UMESC: U.S. Geological Survay, Upper Midwest Environmental Sciences Center BROODFED BY
Iritiale: 775 Date :,‘"’ b _"‘9
Py GWED BY
BHIB ., Ratal
Study# AEH-11-PSEUDO-01  Amendment #1 Page 1 0f6

41




Currant text;
4.2 Experimental Design:

Gravid donor mussels will be collected by biologists from the Genoa National Fish Hatchery
from the Upper lowa, Upper Mississippi or St. Croix Rivers. Mussels will be identified to
species as described in Cummings and Mayer (1992) and Watters et al. {2009) and
transported 1o the Genoa National Fish Hatchery. Glochidia from at least three gravid female
mussels of each species will be extracted and evaluated for viability and if acceptable (280%)
glochidia groups will poaled for use by the Genoca NFH according to the procedures outlined
in ASTM E2455-08 and immediately transferred to the UMESC in a cooler at ~20°C.
Giochidla will be acclimated tc test water by the addition of 50% UMESC well water at the
Genoa NFH and upon arrival at UMESC. Prior to exposure initiation, viability will be
assessed in a subsample of glochidia by the addition of a saturated sodium chloride solution
(12 g NaCl/ 60 mL of D.I. H,Q [ASTM E2455-06]). Viability will be assessed ~1 minute after
addition of sodium chloride and must exhibit > 80% viability for use in exposures. An
appropriate amount of glochidia suspension {ie: 2 mL) will be randomly aliquoted to a
exposure chamber (80 mm x 40 mm crystallizing dish) containing acclimated wel water to
achleve a final volume of 100 mL. Approximately 500 glochidia will be transferred to each
exposure chamber in & minimum of two afiquots per chamber (ie: two 1 mL aliquots thai
contain ~250 glochidia each). Once all of the exposure chambers recelve test animals the
exposuras will be initiated by the addition of the appropriate amount of MBI-401 SDP,
deactivated MBI-401 SDP (positive control} or plain water (control) in a completely
randomized design to achieve the desired test concentrations of 0 (control), 300 mg/L
deactivated (positive control}, or 50, 100, 200, and 300 mg/L of active MBI-401 SDP. The
expesure chambers will be gently mixed with a glass rod or stainless steel spatula to ensure
uniform distribution of the test chemical. All concentrations will be tested in triplicate for a
total of 18 exposure chambers per species. exposure chambers will be held at 20°C in a
water bath or controlled environment room and maintained on an 18:6 h light/dark cycle.
Viability of a subsample of approximately 100 glochidia from each chamber will be assessed
at®, 12 and 24 h post exposure by enumeration through a dissecting microscope.
Phatomicrographs of subsamples may be recarded. The study will be terminated after 24 h
post exposure evaluations are completed.

Revised text (in bold):
4.2 Experimental Design:

Gravid donor mussels will be collected by biclogists from the Genoa National Fish Hatchery
from the Upper lowa, Upper Mississippi or St. Croix Rivers. Mussels will be identified fo
species as described in Cummings and Mayer (1992) and Watters et al. (2009) and
transported to the Genoa National Fish Hatchery, Approximately 72 h prior to test
initiation the donor mussels will be transferred from the Genca NFH to the UMESGC and
acclimated to test temperature. Glochidia from at least three gravid female mussels of
each species will be extracted by personnel from the Genca NFH. The viability of
glochidia from each mussel will be assessed by drawing aliquots {e.g. 100 pL) of
settled glochidia from the stock container with an adjustable manual pipet fitted with a
wide hore tip and placing it on a pre-labeled 35mm petri dish. The sample will be
diluted with a known and consistent volume (e.g. 200 pL) of acclimated well water to
enhance dispersion of glochidla for more accurate enumeration. The sample will be
viewed under a dissecting microscope, adjusted for maximum clarity and
magnification, and a photomicrograph will be recorded. Approximately one drop of a
saturated sodium chloride solution (12 g NaCl! 50 mL of D.1. H;0 [ASTM E2455-08]) will
be added to the sample and after one minute a second photomicrograph will be
recorded. Enumerations will be conducted for the total number of glochidia within the
sample and the number of glochidia closed or open before and after sodium chloride
addltion. The percentage of viable glochidia (glochidia that respond to sodium
chloride exposure by valve closure) will be calculated by the following method:

Percent viable = (|[Total rumber of glochidia in sample — {total number of glochidia

Study# AEH-11-PSEUDQ-01  Amendment #1 Page 2 of 6
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closed before addition of sodium chiloride + number of glochidia open after sodium
chioride addition}j/Total number of glochidia in sample) * 100

If viability is acceptable (280%) for a mussal, the glochidia from that mussel wiil be
pooled with glochidia from other mussels of that species. An appropriate amount of
settled glochidia (e.g.: 500 uL) will be randomly €rawn from the paoled glochidia stock
and aliquoted to an exposure chamber (80 mm x 40 mm crystallizing dish) contalning
exposure water to achieve a final volume of 100 mL. Between 500-1,000 glochidia will
be transferred to each exposure chamber in a minimum of two aliquots (dependent on
number of glochidia per aliquot and the estimated number of glochidia available) per
chamber {e.g. two 100 pL aliquots that contain ~250 glochidia each). Once all of the
exposure chambers receive test animals the exposures wili be initiated by the addition of the
appropriale amount of MBI-401 SDP, deactivated MBI-401 SDP (positive control) or plain
water (control) in a completely randomized design to achieve the desired test concentrations
of 0 {contral), 300 mg/L deactivated (positive control), or 50, 100, 200, and 300 mg/L of active
MBI-401 SDP. The exposure chambers will be gently mixed with a glass rod or stainless steel
spatula to ensure uniform distribution of the test chemical. All concentrations will be tested in
triplicate for a total of 18 exposure chambers per species. Exposure chambers will be held at
20°C in a water bath or controlled environment room and maintained on an 18:6 h llght/dark
cycle. Viability of a subsample of approximately 100 glochidia from each chamber will be
assessed at 6, 12 and 24 h post exposure by enumeration from photomicrograph records
pre-and post-sodium chioride addition. The study will be terminated after 24 h post
exposure evaluations are completed,

Current text:
5. STUDY PROCEDURES
51 Test Animals
5.1.2 Number of animals. Approximately 9,000 glochidia (500 per replicate x 3 repiicates x 6

concentrations) of each species. This design uses the fewest number of glochidia
possible, consistent with the objective of the study, contemporary scientific standards and
ASTM guide E2455-06.

6.1.3 Source of animals: All glochidia will be obtained from donor mussels located at the Genoa

NFH.

5.1.5 Acclimation: Glochidia will be acclimated to UMESC well water and temperature (20 °C)

by the addition of up to 50% UMESC wel| water at the Genoa NFH prior to transport to
UMESC and again after arrival at the UMESC.

5.6 Treatment administration:

5.6.1

56.2

Treatment Each species of mussel glochidia will be exposed to three replicates of either 0
{contral), 50, 100, 200 or 300 my/L (active ingredient) and a 300 mg/L heat deactivated
{70°C/45 minutes) control as a one time single dose exposure.

Route of administration: To assure uniform exposure, an appropriate amount of freshly
prepared stock solution will added to each test chamber from an agitated stock suspension
with a pipet.

Revised text {in bold):
5. 8TUDY PROCEDURES

5.1 Test Animals
6.1.2 Number of animals: Approximately 9,000-18,000 glochidia (500-1,000 per replicate x
3 replicates x 6 concentrations) of each species. This design uses the fewest number of
glochidia possible, consistent with the objective of the study, contemporary scientific
standards and ASTM guide E2455-06.
5.1.3 Source of animals: All glochidia will be obtained from donor mussels collected and
temporarily held at the Genoa NFH. The donor mussels will be transported to the
Study# AEH-11-PSEUDO-01  Amendment #1 Page 3 of 6
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UMESC for acclimation to test conditions. Glochidia extraction wHl occur at
UMESC; glochidia will be extracted by trained GNFH personnel.

51.6 Acclimation. Donor mussels will be acclimated from approximately 12 °C to the
exposure temperature (20°C) over a period of approximately 72 h upon arrival at
UMESC.

Treatment administration:

58.1 Treatment Each species of mussel glochidia will be exposed to three replicates of either
0 {control), 50, 100, 200 or 300 mg/L (active ingredient) and a 300 mg/L heat deactivated
{70°C/45 minutes) control as a one time single dose expasure,

66.2 Route of administration: To assure uniform exposure, an appropriate amount of freshly
prepared stock solution will added to each lest chamber from an agitated stock
suspension with a pipet,

5.6.3 Dose verification: The activity of MBI-401 SDP {Pseudomonas fluorescens [Pf-
CL145A]) cannot be assessed by current analytical techniques as the chemical
nature of the active agent in the bacterium has not been determinsd or
characterized. Dosage verification of MBI-401 SDP will be assessed by measuring
and recording the absorbance of the prepared stock dosing solution and the high
treatment concentrations. The collected absorbance information will be used to
determine inter- and intra-test variability in the preparatfon of stock and test
solutions.

Current text;

6.1

62

Distribution to experimental units:

The glochidia concentration (glochidia/mL) will be determined for each species prior to test
intiation by enumeration of replicate subsamples of glochidial suspension through a dissecting
microscope.  Appropriate volumes (mL) will be determined that would contain approximately 500
glochidia. Test chambers will then be filled with appropriate amounts of dilution water to obtain a
final volume of 100 mL. Distribution to test chambers will then proceed by the addition of the
calculated volume of suspension in at least two separate aliuots. Aliguots will be randomly
assigned to a test chamber until all receive one aliquot. This procedure will then be repeated unt!
ail chambers receive approximately 500 glochidia in two or more aliquots. The test chambers will
be randomly assigned treatment concentration.

Determination of viability:

Viability will determined by the abillty of the glochidia to constrict their adductor mussel thereby
causing valve closure in response to saturated sodium chioride (12 g NaCl 50 mL of D.I. H,0)
exposure, Viability will be determined on a subsample of approximately 100 glochidia for each
species prior to test initiation and at €, 12 and 24 h post exposure for each test replicate, A
volume of water contalning appreximately 100 glochidia ( eg: 1-2 mL) will be placed on a 35 mm
mini petri dish and examined under a dissecting scope to enumerate the percentage of glochidia
with closed valves. Then approximately 1 drop of a saturated sodium chloride solution will be
added to the sample and the glochidia will then be reassessed for valve closure after
approximately one minyte. Subsample photornicrographs of glochidia pre and post sodium
chloride addition may be recorded and uniquely identified for documentation and optional later
enumeration and/or validation of closure percentages. Only glochidia that are open and
responsive to sadium chloride addition will be considered viable.

Revised text (in bold)

61

Distribution to experimental units:

The number of glochidia per 100 pL. aliquot will be estimated from samples taken to
determine initial viability for each species prior {o test initiation. Appropriate volumes
(L) will be determined that would contain at Isast 500 glochidia. Test chambers will then be
filled with appropriate amounts of dilution water to obtain a final volume of 100 mL. Distribution to
exposure chambers will then proceed by the addition of the calculated volume of settled
glochidia in at least two separate aliguots. Aliquots will be randomly assigned o an exposure
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chamber until all receive one aliquot. This procedure wilf then be repeated until all chambers
receive approximately 500 glochidia in two or more aliquots. The test chambers will be randomly
assigned treatment concentration.

6.2 Determination of viability:

Viability will determined by the ability of the glochidia to constrict their adductor mussel thereby
causing valve closure in response to saturated sodium chloride (12 g NaCl/ 50 mL of D.I. H,0)
exposure. Viability will be determined on a subsample of approximately 100 glochidia from each
mussel prior to test initiation and at 6, 12 and 24 h post exposure for each test replicate. A
subsample of at least 100 glochidia will be removed by drawing an aliquot (e.g. 100 pL) of
settled glochidia from the exposure chamber with an adjustable manual plpet fitted with a
wide bore tip and placing it on a pre-labeled 36 mm patri dish. The samples will be diluted
with a known and consistent volume (e.g. 200 pL) of acclimated well water to enhance
disperslon of glochidia for more accurate enumeration. The sample will be viewed under a
dissecting microscope, adjusted for maximum clarity and magnification, and a
photomicrograph will be recorded. Approximately one drop of a saturated sodium
chloride solution (12 g NaCl/ 50 mL of D.1. H,O [ASTM E2455-06]) will be added to the
sample and after one minute a second photomicrograph will be recorded, Enumerations
will be conducted for the total number of glochidia within the sample and the number of
glochidia closed or open before and after sodium chloride addition. The percentage of
viable glochidia (glochidia that respond to sodium chloride exposure by valve closure] will
be calculated by the fellowing method:

Percent viable = ([Total number of glochidia in sample ~ {total number of glochidia
closed before addition of sodium chloride + number of glochidia open after sodium
chlcride addition})/Total number of glochidia in sample) * 100

Current text:
12. INVESTIGATIONAL TEST ARTICLE

12.1 Test Substance(s). MBI-401 SDP, Pssudomonas fluorascens (PF-CL145A)

12.1.1  Chemical name: Pseudomonas fluorescens (P-CL145A)

12.1.2  Trade name: MBI-401 SDP

12.1.3  Active ingredients: Pseudomonas fluorescens (Pf-CL145A) is the sole active Ingredient,
50% active by weight.

12.1.4 Source: Marrone Bio Inncvations (MBI); Davis, GA

12.1.5 Lot number: None established

12.1.6 Expiration date; None established

12.1.7  Storage during study: test chemical will be stored at refrigerated in a locked container
within a restrictive entry [aboratory. A subsample of the test chemical will be archived in
the UMESG Chemical Archive (UMESC SOP GEN 011).

12.1.8 A NIOSH approved respirator will be used when preparing stock solutions to avoid
inhalation. Protective eyewear, gloves and lab coats will be worn at.all times when
working with the test substance.

Revised text {in bold) :
12. INVESTIGATICNAL TEST ARTICLE
12.1 Test Substance(s): MBI-401 SDP, Pseudomonas fiuorescens (PECL1454A)
12.1.1 Chemical name: Pseudomonas fluorescens (PF-CL145A)
1212 Trade name: MBI-401 SDP
12.1.3  Active ingredients: Pseudomonas flucrescens (Pf-CL145A) is the sole active ingredient,
50% active by weight.

12.1.4  Source: Marrone Bio Innovations (MBI); Davis, CA

Study# AEH-11-PSEUDO-01  Amendment #1 Page 5 of 6
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12.1.5 Lot number. MBI-401-110308AI-BD-3

12.1.6  Expiration date: None established, an aliquot of test material will be returned to the
NYSM or MBI af the conclusion of exposures at UMESC for confirmatory post-
test activity comparative zebra mussel bioassay tests (the standard testing
protocol to assess Pseudomonas fluorescens [PF-CL145A] formulation activity).
Results of these confirmation bicassays will be used to validate the activity
retention of the MBI-401 SDP, Pseudomanas fluorescens (P-CL145A).

12.1.7  Storage during study: test chemical will be stored refrigerated (s 4°C) in a locked
container within a restrictive entry laboratory. A subsample of the test chemical will be
archived in the UMESC Chemical Archive {UMESC SOP GEN 011),

12.1.8 A NIOSH approved respirator will be used when preparing stock solutions to avaid
inhalation. Protective eyewear, gloves and lab coats will be worn at all fimes when
working with the test substance.
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Date: Qctober 19, 2011
To:  The Record Study Number AEH-11-PSEUDO-01

Subject: Amendment 2 to the study AEH-11-PSEUDO-01 “Effects of Pseudomonas fluorescens (P
CL145A) to glochidia from seven unionid mussel species”

Revision of amended study protocol, study # AEH-11-PSEUDO-01 is proposed as detailed on pages 2-8
of this amendment. Revised text is indicated in bold.

This amendment changes 1) the test material from a spray dried (SDP) to a freeze dried (FDP)
formulation; 2) the procedures for acclimation of the donor mussels and 3) specifies the procedures for
ammeonia sample collection and analysis,

The FDP Pseudomonas fluorescans is a new manufacturer-preferred formulation that is considered to be
~100% active compared to the spray-dried product (SDP) which was considered ~50% active. The
exposures will be conducted in an identical fashion except for the change in product type, Mussel
species previously exposed to SDP will be exposed to the new FDP formulation; data collected during
SDP exposures will be retained in the study data management system. Acciimation procedures
previously outined may induce giochidial abortion in some species that are sensitive to handling (ie:
washboard Megalonaias nervosa). The proposed acclimation procedures provide flexibility to address
acclimation at the direction of the Genoa NFH mussel biclogist. The amendment specifies the procedures
to determine ammonia concentration in exposure chamber water at the end of the 24-h exposure period.

Reviewed by:
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Supervisory Biclogist Center Director, UMESC
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Current text:

1. INTRODUCTION: {paragraph 4 of Section 1 Is the cnly paragraph affected by this
amendment)

Biologists at the New York State Museum (NYSM) Field Research Laboratory have been
researching dreissenid mussel control since 1891 and they discoverad that a bacterium isolated
from soils (Pseudomonas flucrescens [PF-CL145A)) is efficacious for controlling zebra mussels.
Marrone Bio Innovations (MBI; Davis, CA} is currently developing a commercial sprayed dried
formulation of this bacterium called MBI-401 SDP. The current commercial applications of this
product are for use with closed sysiems such as power generating plant cooling systems. The
NYSM has partnered with the USFWS {Genca NFH) and United States Geological Survey's
(USGS) Upper Midwest Environmental Sciences Center (UMESC) te delermine the suitability of
this product for open water zebra musse! control applications such as treatment of native
mussel propagation cages or native mussel beds.

2. PROTOCOL OBJECTIVE:

This study will determine the animal effects of various concentrations of MBI-401 SDP
(Psetdomonas fluorescens [Ff-CL145A]) to the glochidia lifestage of seven unionid mussels
species present in the Great Lakes and Upper Mississippi River basins,

4.1 General Description;
Glochidia from 7 unionid mussel species {Table 2) endemic in the Great Lakes and
Mississippi River basins will be evaluated for effects from exposure to varying
cancentrations of MBI-401 SDP (Pseudomonas fluorescens [PECL145A)). Glochidia will
be exposed in static exposures for 24 h as described in ASTM E-2455-06 and evaluated
at 6, 12 and 24 h for viahility as determined by valve closure response after addition of a
saturated sodium chloride solution.

4.2 Experimental Design:
Gravid donor mussels will be collected by biologists from the Genoa National Fish
Hatchery from the Upper lowa, Upper Mississippi or St. Croix Rivers. Mussels will be
identified to species as described in Cummings and Mayer (1892) and Watters ef al.
(2009) and transported to the Genoa National Fish Hatchery. Approximately 72 h prior
to test initiation the donor mussels will be transferred from the Genoa NFH to the
UMESC and acclimated to test temperaiure. Glochidia from at least three gravid female
mussels of each species will be extracted by personnel from the Genoa NFH. The
viability of glochidia from each mussel wili be assessed by drawing aliquots {g.g. 100 L)
of settled glochidia from the stock container with an adjustable manual pipet fitted with a
wide bare tip and placing it on a pre-labeled 35mm petri dish, The sample will be diluted
with a known and consistent volume (e.g. 200 L) of acclimated well water to enhance
dispersion of glochidia for more accurate enumeration. The sample will be viewed under
a dissecting microscope, adjusted for maximum clarity and magnification, and a
photemicrograph will be recorded. Approximately one drop of a saturated sodium
chloride solution (12 g NaCi/ 50 mL of D.I. HO [ASTM E2455-06]) will be added to the
sample and after ons minute a second photomicrograph will be recorded. Enumerations
will be conducted for the total number of glochidia within the sample and the number of
giochidia closed or open before and afler sodium chloride addition. The percentage of
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viable glochidia {glochidia that respond to sedium chloride exposure by valve closure)
will be calculated by the following method:

Percent viable = ([Total number of glochidia in sample — {totai number of glochidia
clesed befeore addition of sodium chloride + number of glochidia open after sodium
chloride addition}]/Total number of glochidia in sample) * 100

If viability is acceptable (280%) for a mussel, the glochidia from that mussel will be
pocled with glochidia from other mussels of that species. An appropriate amount of
settled glochidia (e.g.: 500 pL) will be randomly drawn frem the pooled glochidia
stock and aliqucted to an exposure chamber {80 mm x 40 mm crystallizing dish)
containing exposure water 1o achieve a final volume of 100 mL. Between 500-1,000
glochidia will be transferred to each exposure chamber in a minimum of two aliquots
(dependent on number of glochidia per aliquot and the estimated number of glochidia
available) per chamber (e.g. two 100 L aliquots that contain ~250 glochidia each),
Once al! of the exposure chambers recsive test animais the exposures will be
initiated by the addition of the appropriate amount of MBI-401 SDP, deactivated MBI-
401 SDF (positive contral) or plain water (contrcl) in a completely randomized design
to achieve the desired test concentrations of D {control), 300 mg/L deactivated
(positive control), or 50, 100, 200, and 300 mg/L. of active MBI-401 SDP. The
exposure chambers will be gently mixed with a glass rod or stainless steel spatula to
ensure uniform distribution of the test chemical. All concentrations will be tesied in
triplicate for a total of 18 exposure chambers per species. Exposlre chambers will
be held at 20°C in a water bath or contrclled environment room and maintained on
an 18:6 h light’dark cycle. Viability of a subsample of approximately 100 glochidia
from each chamber will be assessed at 6, 12 and 24 h post exposure by
enumeration from photomicrograph records pre- and post-sedium chloride additicn.
The study will be terminated after 24 h post exposure evaluations are completed.

5. STUDY PROCEDURES
8.1 Test Animals

5.1.2 Number of animals:  Approximately 9,000-18,000 glochidia (500-1,000 per
replicate x 3 replicates x 6 concentrations) of each species. This design uses the
fewest number of glochidia possible, consistent with the objective of the study,
contemporary scientific standards and ASTM guide E2455-06.

5.1.3 Source of animals: All glochidia wili be obtained from donor mussels collected and
tempoaorarily held at the Genca NFH. The donor mussels will be transported to the
UMESC for acclimation to test conditions. Glochidia extraction will occur at
UMESCG, glochidia will be extracted by trained GNFH personnel.

5.1.4 Inclusion criterion: Glochidia will be used if they meet or exceed the following
percentage of valve closure requirements after addition of a saturated sodium
chloride solution (12 g NaCl/ 50 mL of D.I. H;0). Glochidia must exhibit =2 80%
valve closure to be pooled for use at the Genoa NFH and glochidia must exhibit
2 80% valve closure immediately prior study initiation at the UMESC,

5.1.5 Acclimation: Donor mussels will be acclimated from approximately 12 °C to the
exposure temperature (20°C) over a period of approximately 72 h upon arrival at
UMESC.

5.2 Water Chemistry

Study# AEH-11-PSEUDO-01  Amendmeant #2 Page3 of 8
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5.2.7 Ammoenia: The ammonia will be measured and recorded at the termination of the
exposure from pocled replicate samples from the controls and all test
cancentrations (UMESC SOP AEH 301 or equivalent).

5.5 Observations:

55.2 Water chemistry: Dissolved oxygen, pH, and temperature will be monitored after
the addition of the specified treatment. Alkalinity, hardness, conductivity and
ammonia will be measured on a sample of dilution water at test initiation and on
pooled replicate samples upon test termination. Alkalinity, hardness, conductivity
and ammonia will not be measured during the exposures due to the quantity of
test water required and probe submersion requirements to complete the analysis.

5.6 Treatment administration:

586.1 Treatment: Each species of mussel glochidia will be exposed to three replicates
of either 0 (control), 50, 100, 200 or 300 mg/L (active ingredient) and a 300 mg/L
heat deactivated {70°C/45 minutes) control as a one time single dose exposure.

5.6.2 Route of administration: To assure uniform exposure, an approptiate amount of
freshly prepared stock solution will added to each test chamber from an agitated
stock suspension with a pipet.

5.6.3 Dose verification: The activity of MBI-401 SDP (Pseudomonas fluorescens [PFf
CL145A]) cannot be assessed by current analytical techniques as the chemical
nature of the active agent in the bacterium has naot been determined or
characterized. Dosage verification of MBI-401 SDP will be assessed by
measuring and recording the absorbance of the prepared stock dosing solution
and ihe high treatment coneentrations, The collected absorbance information will
be used tc determine inter- and inira-test variability in the preparation of stock and
test solutions.

12. INVESTIGATIONAL TEST ARTICLE
12.1 Test Substance(s): MBI-401 SDP, Pseudomonas fluorescens (PLCL145A)

12,1.1 Chemical name: Pseudomoneas fiuorescens (Pf-CL145A)

12.1.2 Trade name: MBI-401 SDP

12.1.3 Active ingredients: Pseudomonas fluorescens (PCL145A) is the sole active

ingredient, 50% active by weight.

12.1.4 Source: Marrone Bio Innovations (MBI); Davis, CA

12.1.5 Lot number: MBI-401-110308A1-BD-3

12.1.6 Expiration date: None established, an aliguot of test material will be returned to
the N'YYSM or MBI at the conclusion of expesures at UMESC for confirmatary
post-test activily comparative zebra mussel bioassay tests (the standard
testing protocol to assess Pseudomonas fluorescens [Pf-CL145A] formulation
activity). Results of these confirmation bivassays will be used to validate the
activity retention of the MBI-401 SDP, Pseudomonas fluorescens (Pr-
CL145A).

Revised text (in bold):

1. INTRODUCTION: (paragraph 4 of Section 1 is the only paragraph affected by this
amendment)
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Biologists at the New York State Museum (NYSM) Field Research Laboratory have been
researching dreissenid mussel control since 1991 and they discovered that a bacterium isolated
from soils (Pseudomonas fluorescens [PF-CL145A]) is efficacious for controlling zebra mussels.
Marrone Bio Innovations (MBI; Davis, CA) is currently developing a commercial freeze dried
formulation of this bacterium referred to as MBI-401 FDP, The current commercial
applications of this product are for use with closed systems such as power generating plant
ceoling systems. The NYSM has partnered with the USFWS (Genoa NFH) and United Siates
Geolegical Survey’s (USGS) Upper Midwest Environmental Sciences Center (UMESC) to
determine the suitability of this product for open water zebra mussel control applications such as
treatment of native mussel propagation cages or native mussel beds.

2. PROTOCOL OBJECTIVE:

This study will determine the animal effects of varicus concentrations of MBI-401 FDP
(Pseudomonas fluorescens [Pf-CL145A]) to the glochidia |ifestage of seven unionid mussels
species present in the Great Lakes and Upper Mississippi River basins.

4.1 General Description;
Glochidia from 7 unionid mussel species (Table 2) endemic in the Great Lakes and
Mississippi River basins will be evaluated for effects from exposurs to varying
concentrations of MBI-401 FDP (Pseudomonas fluorescens [PFCL145A]). Glochidia
will be exposed in static exposures for 24 h as described in ASTM E-2455-06 and
evaluated at 6, 12 and 24 h for viabllity as determined by valve closure response
after addition of a saturated scdium chloride solution.

4.2 Experimental Design:
Gravid denor mussels will be collected by biologists from the Genoa National Fish
Hatchery from the Upper lowa, Upper Mississippi or St. Croix Rivers. Mussels will
be identified to species as described in Cummings and Mayer (1992) and Watters et
al. (2009} and transported to the Genoa National Fish Hatchery. Prior to test
initiation the donor mussels will be acclimated to the test temperature (see
Section 5.1). Glochidia from at least three gravid female mussels of each species
will be exiracted by personnel from the Genoa NFH or UMESC. The viability of
glochidia from each musse! will be assessed by drawing aliquots (e.g. 100 pL) of
settled glochidia from the stock container with an adjustable manual pipet fitted with
a wide hore tip and placing it on a pre-labeled 35 mm petri dish. The sample will be
diluted with a known and consistent volume {e.g. 200 uL) of acclimated well water to
enhance dispersion of glochidia for more accurate enumeration. The sample will be
viewed under a dissecting microscope, adjusted for maximum clarity and
magnification, and a photomicrograph will be recorded. Approximately one drop of a
saturated sodium chloride solution (12 g NaCl/ 50 mL of D.l. H,O [ASTM E2455-06])
will be added to the sample and after one minute a second photomicrograph will be
recorded. Enumerations will he conducted for the total number of glochidia within
the sample and the number of glochidia closed or open before and after sodium
chloride addition. The percentage of viable glochidia (glochidia that respond 1o
sodium chleride exposure by valve closure) will be calculated by the following
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Percent viable = ([Total number of glochidia in sample ~ {total number of glochidia
closed before addition of sodium chloride + number of glochidia open after sodium
chloride addition})/Total number of glochidia in sampie) * 100

method:

If viability is acceptable (=80%) for a mussel, the glochidia frem that mussel will be
pooled with glochidia from other mussels of that species. An appropriate amount of
settled glochidia (e.g.: 500 wL) wilf be randomly drawn from the pooled glochidia
stock and distributed to an exposure chamber (80 mm x 40 mm crystallizing dish)
containing exposure water to achleve a final volume of 100 mL. Batween 500-1,000
glochidia will ba transferred to each exposure chamber in a minimum of two
distributions (dependent on number of glochidia per aliquot and the estimated
number of glochidia available) per chamber (e.g. two 100 pL aliquots that contain
~250 glochidia each). Once all of the exposure chambers receive test animals the
exposures will be initiated by the additicn of the approptiate amount of MBI-401 FDP,
deactivated MBI-401 FDP (positiva control) or plain water (control) in a completely
randomized design to achieve the desired test concentrations of 0 (control), 300
mg/L deactivated {positive confrol), or 50, 100, 200, and 300 mg/L of active MBI-401
FDP. The exposure chambers will be gently mixed with a glass rod or stainless steel
spatula to ensure uniform distribution of the test chemical. All concentrations will be
tested in triplicate for a total of 18 exposure chambers per species. Exposure
chambers will be held at 20°C in a water bath or contrelled environment room and
maintained on an 18:6 h light/dark cycle. Viabllity of a subsample of approximately
100 glochidia from each chamber will be assessed at §, 12 and 24 h post exposure
by enumeration from photomicrograph recards pre- and post-sodium chloride
addition. The study will be terminated after 24 h post exposure evaluations are
completed.

5. STUDY PROCEDURES
5.1 Test Animals
§.1.2 Number of animals:  Approximately 9,000-18,000 glochidia (500-1,00C per
replicate x 3 replicates x 6 concentrations) of each species. This design uses the
fewest number of glochidia possible, consistent with the objective of the study,
contemporary scientific standards and ASTM guide E2455-06.

5.1.3 Source of animals: All glochidia will be obtained from donor musseis collected and
temporarily held at the Genoa NFH, Donor mussel holding procedures {from
coliection to glochidia extraction) will be described in the study data
management system. Glochidia extraction will occur at UMESC; glochidia will be
extracted by trained GNFH or UMESC personnel.

5.1.6 Acclimation: Donor mussels will be acclimated from the collection/holding
temperature to the exposure temperature (20+2°C) before glochidia
extraction at a rate specified by the Genoa NFH mussel biologist. The
acclimation procedures will be described in the study data management
system.

52 Water Chemistry
5.2.7 Ammonia: Total ammonia-nitrogen will be measured in a sample collected
at the end of the 24-h exposure period from each exposure chamber.
Samples (~3 mL) will be filtered {0.45 pm syringe filter), acidified (pH ~2.5
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with H,80,) and then stored at ~4°C. Total ammonia-nitrogen in samples
will be determined by the UMESC Long Term Resources Monitoring
Program (LTRMP) Water Quality Laboratory using the automated phenate
method. Unionized ammonla will be calculated from the ammonia pKa
(based on the pH and temperature recorded in the respective exposure
chamber at the end of the 24-h exposure period) and the total ammonia-
nitrogen concentration. The UMESC-LTRMP |aboratory does not comply
with Good Laboratory Practices (GLP) and thus data generated by the
UMESC-LTRMP will be so annotated in the final report.

55 Observations:

5.5.2 Water chemistry: Dissolved oxygen, pH, and temperature will be monitored
after the addition of the specified treatment. Alkalinity, hardness, and
conductivity will be measured using separate samples of dilution water
collected before exposure initiation and from separate samples collected at the
end of the 24-h exposure period. Water from replicats exposure chambers will
be pooled to provide sufficient volume for these tesis. Total ammonia-nitrogen
will be measured in samples collected at the end of the 24-h exposure period
(see Section 5.2.7). Alkalinity, hardness, conductivity and ammonia will not be
measured during the exposures due to the quantity of test water required and
probe submersion requirements to complete the analysis.

5.8 Treatmeni administration:

5.8.1  Treatment: Each species of mussel glochidia will be exposed to three replicates
of either 0 (control), 50, 100, 200 or 300 mg/L (active ingredient) and a 300 mg/L
heat deactivated (70°C/45 minutes) control as a one time single dose exposure.

5.6.2 Route of administration: Ta assure uniform exposure, an appropriate amount of
freshly prepared stock solution will added to each test chamber from an agitated
stock suspension with a pipet.

5.6.3 Daose verification: The activity of MBI-401 FDP (Pseudomonas fluorescens [Pr-
CL145A]) cannot be assessed by current analytical fechniques as the chemical
nature of the active agent in the bacterium has not been determined or
characterized. Dosage verification of MBI-401 FDP will be assessed by
measuring and recording the absorbance of the prepared stock dosing solution
and the high treatment concentrations. The collected absorbance information will
be used to determine inter- and intra-test variability in the preparation of stock and
test solutions.

12. INVESTIGATIONAL TEST ARTICLE
12.1 Test Substance(s). MBI-401 FDP, Pseudomonas flucrescens (PF-CL145A)
12.1.1 Chemical name: Pseudomonas fiuorescens (Pf-CL145A)
12.1.2 Trade name: MBI-401 FDP
12.1.3 Active ingredients: FPseudomonas flucrescens (PCL145A) is the sole active
ingredient, 100% active by weight.
12.1.4 Source: Marrone Bio Innovations (MBI); Davis, CA
12.1.5 Lot number: More than one lot will be used. Test article 1ot numbers for
each species will be recorded in the study files.
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12.1.6 Expiration date: Pseudomonas fluorescens (Pf-CL145A) FDP is
susceptible to degradation if not properfy handled. Therefore an aliquot
of test material will be returned to the NYSM or MBI after each set of
glochidia exposures at UMESC for post-exposure activity confirmation
through completion of comparative zebra mussel bioassay tests (the
standard testing protocol to assess Pseudomonas fluorescens [PF-
CL145A] formuilation activity). Results of the zehra mussel bioassays
will be used to validate the retention of the activity of the MBI-401 FDP

lot used for a given mussel species.
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United States Department of the Interior

Date: October 19, 2011
To:  The Record Study Number AEH-11-PSEUDQ-01

Subject: Amendment 3 to the study AEH-11-PSEUDO-01 “Effects of Psetidomonas flucrescens (Pf-
CL145A) to glochidia from seven unionid mussel species”

Revision of amended study protacol, study # AEH-11-PSEUDOC-01 is proposed as detailed on pages 2-5
of this amendment. Revised text is indicated in bold.

This amendment changes 1) the procedures for the viability assessment for mussels which cannot be
reliably assessed from photomicrographic records (e.g. Megalonaias nervosa). M. nervosa glochidia are
released from the donor mussel in a mucoidal matrix. Viability assessment from photomicrographic
records is unreliable because glochidia within the mucus occupy several different focal planes, making it
nearly impossible to bring all glochidia into focus. Therefore, this amendment specifies the procedures
used to determine viability of species of donor mussels whose glochidia are released in a mucoidal matrix
and when those assessments will be completed. The Study Director will determine the appropriate
glochidia viability determination procedure to use for each mussel species after collecting glochidia from
donor mussels. That decision will be recorded in the study data management system. This amendment
sarves as the recard that the viability of glochidia of M. nervosa was determined using direct microscopic
enumeration, not enumeration from photamicrographic recordings.

Reviewed by:

/904 22 1 F Cpf 2oy
Mark P. Gaikowski, M.A. Date Michael Jawson, Ph.D. Date
Supervisory Biofogist Center Director, UMESC
Aquatic Ecosystem Health,
UMESC'
Approved by:
Iocr 11
Date PROOFED BY
. o A
Stusly Director, UMESC Tnittels: 7225, Daie ,zﬁ.@
REV.EWED 8Y

fnisiater SR ¢ L——

" UMESC: U.S, Geological Survey, Upper Midwest Envirehmental Sciences Center

Study# AEH-11-PSEUDO-01  Amendment #3 Page 1 of 5

55



URIGINA;

Current text:

4.2 Experimental Design:
Gravid donor mussels will be collecied by biologists from the Genoa National Fish
Hatchery from the Upper lowa, Upper Mississippi or St. Groix Rivers. Mussels will
be identified to species as described in Cummings and Mayer (1992) and Watters et
al. (2009) and transported to the Genoa National Fish Hatchery. Prior to {est
initiation the donor mussels will be acclimated to the test temperature (see Section
5.1). Glochidia from at least three gravid female mussels of each species will be
extracted by personnel from the Genoa NFH or UMESC. The viability of glochidia
from each mussel will be assessed by drawing aliquots (e.g. 100 pL) of settled
glochidia from the stock contalner with an adjustable manual pipet fitted with a wide
bore tip and placing it on a pre-labeled 356 mm petri dish. The sample will be diluted
with a known and consistent velume {e.g. 200 pL) of acclimated well water to
enhance dispersion of glochidia for more accurate enumeration. The sample will be
viewed unhder a dissecting microscope, adjusted for maximum clarity and
magnification, and a phofemicrograph will be recorded. Approximately one drop of a
saturated sodium chloride solution (12 g NaClf 50 mL of D.|. H;O [ASTM E2455-06])
will be added to the sample and after one minute a second photomicrograph will be
recorded. Enumerations will be conducted for the total number of glochidia within
the sample and the number of glochidia closed or open beafore and after sodium
chloride addition. The percentage of viable glochidia (glochidia that respond to
sodium chloride exposure by valve closure) will be calculated by the following
method:

Percent viable = ([Tetal number of glochidia in sample — {total number of glochidia
closed before addition of sodium chioride + number of glochidia open after sodium
chloride addition}}/Total number of glochidia in sampie) * 100

If viability is acceptable (280%) for a mussel, the glochidia from that mussel will be
pooled with glochidia from other mussels of that species. An appropriate amount of
settled glochidia (e.g.: 500 pL) will be randomly drawn from the pooled glochidia
stock and distributed tc an exposure chamber (80 mm x 40 mm crystallizing dish)
containing exposure water to achieve a final volume of 100 mL. Between 500-1,000
glochidia will be transferred to each exposure chamber in a minimum of two
distributions (dependent on number of glochidia per aliquot and the estimated
number of glochidia available) per chamber (e.g. two 100 pl aliquots that contain
~250 glochidia each). Once all of the exposure chambers receive test animals the
exposures will be initiated by the addition of the appropriate amount of MBI-401 FDP,
deactivated MBI-401 FDP (positive control) or plain water {contral) in a completely
randemized design to achieve the desired test concentrations of 0 (control), 300
mg/L deactivated (positive contral), or 50, 100, 200, and 300 my/L of active MBI-401
FDP. The exposure chambers will be gently mixed with a glass rod or stainless steel
spatula to ensure uniform distribution of the test chemical. All concentrations wiil be
tested in triplicate for a total of 18 exposure chambers per species. Exposure
chambers will be held at 20°C in a water bath or controlled environment room and
maintained on an 18:6 h light/dark cycle. Viability of a subsample of approximately
100 glochidia from each chamber will be assessed at 8, 12 and 24 h post exposure
by enumeration from photomicrograph records pre- and post-sodium chloride
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addition. The study will be terminated after 24 h post exposure evaluations are
completed.

5.5 Observations:

5.5.1 Behavioral Observations: Behavioral observations will be limited to viabitity
assessments. Viability is cetermined by the ability of the glochidia to constrict their
adductor mussel thereby causing valve closure in response to safurated sodium
chioride (12 g NaCi/ 50 mL of D.I. H.0) exposure, Viability will be determined on a
subsample of appraximately 100 glochidia at 6, 12 and 24 h post exposure for each
test chamber.

Revised text (in bold):

4.Z Experimental Design:
Gravid donor mussels will be collected by biclogists from the Genoa National Fish
Hatchery from the Upper lowa, Upper Mississippi or St. Croix Rivers. Mussels will
be identified to species as described in Cummings and Mayer (1992) and Watters st
al. (2008) and transported to the Genoa National Fish Hatchery. Prior to test
initiation the donor mussels will be acclimated to the test temperature (see Section
5.1). Glochidia from at least three gravid female mussels of each species will be
extracted by personnel from the Genoa NFH or UMESC. The viability of glochidia
from each mussel will be assessed by drawing aliguots (e.g. 100 L) of settled
glochidia from the stock container with an adjustable manual pipet fitted with a wide
bore tip and placing it on a preHabeled 35 mm petri dish, The sample wil be diluted
with a known and consistent volume (e.g. 200 pL) of acclimated well water to
enhance dispersion of glochidia for mare accurate enumeration.

The Study Director will determine which method of glochidia viability
assessment will be used (enumeration from photomicrographic recording or
direct enumeration}) after glochidia are collected from donor mussels. That
decision will be recorded in the study data management system. If glochidia
can be enumerated and viability status (i.e. open or closed) reliably determined
through photomicrographic records (i.e. the glochidia remain on a single focal
plane) then the following procedures will be used for viability assessment.

The sample will be viewed under a dissecting microscope, adjusted for
maximum clarity and magnification, and a photomicrograph will be recorded.
Approximately one drop of a saturated sodium chloride solution (12 g NaCl/ 50
mL of D.I. H,0 [ASTM E2455-06]) will be added to the sample and after one
minute a second photomicrograph will be recorded. The total humber of
glochidia within the sample and the number of glochidia closed or open before
and after sodium chloride addition wlll be determined. The percentage of
viable glochidia (glochidia that respond to sodium chloride exposure hy valve
closure) will be calculated by the following method:

Percent viable = ([Total number of glochidia in sample - {total number of
glochidia closed before addition of sodium chloride + number of glochidia
open after sodium chloride addition}]/Total number of glochidia in sample) *
100

If glochidia enumeration and viabllity cannot be reliably determined through
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photomicrographic records because the glochidia do not occupy a single focal
plane (e.g. Megalonaias nervosa and other mussels that release glochidiain a
mucoidal matrix) the following procedures will be used to assess viahility.

The sample will be viewed under a dissecting microscope, adjusted for
maximum clarity and magnification, and the total number of glochidia and the
number of closed or open glochidia (discretion of the individual performing the
count) will be directly enumerated. Approximately one drop of a saturated
sodium chloride solution (12 g NaCl/ 50 mL of D.I. H,0 [ASTM E2455-06]) will
be added to the sample. After one minute, the number of glochidia that remain
open after sodium chloride addition will be directly enumerated. The
percentage of viable glochidia (glochidia that respond to sodium chloride
exposure by valve closure) will be calculated by the following method:

Percent viable = ([Total number of glochidia in sample - {total number of
glochidia closed before addition of sodium chioride + number of glochidia
open after sodium chloride addition}J/Total number of glochidia in sample) *
100

If glochidia viability is acceptable (280%) for a donor mussel, the glochidia from that
donor musse! will be pocled with glochidia from other donor mussels of that
species. An appropriate amount of settled glochidia (e.g.: 500 pL) will be randomly
drawn from the pooled glochidia stock and distributed to an exposure chamber

(80 mm x 40 mm crystaliizing dish) containing exposure water to achieve a final
volume of 100 mL. Between 500-1,00C glochidia will be transferred to each
exposure chamber in a minimum of two distributions (dependent on number of
glochidia per aliquot and the estimated number of glochidia available) per chamber
(e.g. two 100 pL aliquots that contain ~250 glochidia each). Once all of the exposure
chambers receive test animals the exposures will be initiated by the addition of the
appropriate amount of MBI-401 FDP, deactivated MBI-401 FDP (positive conirol) or
plain water (contral) in a completely randomized design to achieve the desired test
concentrations of 0 (control}, 300 mg/L deactivated (positive control), or 50, 100,
200, and 300 mg/L of active MBI-401 FDP. The exposure chambers will be gently
mixed with a glass rod or stainless stesl spatula to ensure uniform distribution of the
test chemical. All concentrations will be tested in triplicate for a total of 18 exposure
chambers per species. Exposure chambers will be held at 20°C in a water bath or
controlled environment room and maintained on an 18:6 h light/dark cycle. For
mussel species for which the viability of glochidia can he assessed from
photomicrographic records, the viability of a subsample of approximately 100
glochidia from each chamber will be assessed at 6, 12 and 24 h post exposure
by enumeration from photomicrograph records pre- and post-sodium chloride
addition. For mussel species for which the viability of glochidia cannot be
assessed from photomicrographic records (e.g. M. nervosa), the viability of a
subsample of approximately 100 glochidia from each chamber will be
assessed only at 24 h post exposure using the methods described for initial
glochidia viahility assessment.

The study will be terminated after 24 h post exposure evaluations are
completed.

5.5 Observations:
5.5.1 Behavioral Observations: Behavioral observations will be limited to
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viability assessments. Viability is determined by the ability of the glochidia to
constrict their adductor mussel thereby causing valve closure in response to
saturated sodium chloride (12 g NaCl/ 50 mL of D.I. H,0) exposure. For musse!
species for which the viability of glochidia can be assessed from
photomicrographlc records, the viability of a subsample of approximately 100
glochidia from each chamber will be assessed at 6, 12 and 24 h post exposure
by enumeration from photomicrograph records pre- and post-sodium chloride
addition. For mussel species for which the viability of glochidia cannot be
assessed from photomicrographic records (e.g. M. nervosa), the viability of a
subsample of approximately 100 glochidia from each chamber wlill be
assessed only at 24 h post exposure using the methods described for initial
glochidia viability assessment.

The study will be terminated after 24 h post exposure evaluations are
completed.
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United States Department cf the Interior

U.8. GEOLOGICAL SURVEY

Biclogical Resources Division uem Nos g ‘!
Upper Midwest Environmental Sciences Center . it
2630 Fanta Reed Road ’ i

La Crosse, Wisconsin 54603

FOLDER NO. 3

Date: December 20, 2011
To:  The Record Study Number AEH-11-PSEUDO-01

Subject: Amendment 4 to the study AEH-11-PSEUDQ-01 “Effects of Pseudomonas fliuorescens
(F~CL145A) to glochidia from seven unionid musse] species”

Revision of amended study profocol, study # AEH-11-PSEUDQ-01 is proposed as detailed on
pages 2-7 of this amendment. Revised text is indicated in bold.

This amendment changes the test material from a Freeze dried (FDP) to a spray dried (SDP)
formulation.

The initially manufacturer-preferred freeze dried formulation (FDP) of Pseudomonas fluorescens
has recenily been discontinued and the manufacturer has indicated suppott for a spray-dried
(SDP) formulation.

The exposures will be conducted in an identical fashion except for the change in product
formulation. Mussel species previously exposed to FDP will not be re-evaluated with the SDP
formulation; data collected during FDP exposures will be retained in the study data
management system.
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1. INTRODUCTION: {paragraph 4 of Section 1 is the only paragraph affected by this
amendment)

Current text:

Biologists at the New York State Museum (NYSM) Field Research Laboratory have been
researching dreissenid mussel control since 1891 and they discovered that a bacterium isolated
from soils {Pseudomonas fluorescens [PF-CL145A)) is efficacious for controlling zebra mussels.
Marrone Bio innovations (MBI; Davis, CA) is currently developing a commercial freeze dried
fermulation of this bacterium referred to as MBI-401 FDP. The current commercial applications
of this product are for use with closed systems such as power generating plant cooling systems.
The NYSM has partnered with the USFWS (Genoa NFH) and United States Geological
Survey's (USGS) Upper Midwest Environmental Sciences Center (UMESC) to determine the
suitability of this product for open water zebra mussel controf applications such as treatment of
native mussel propagation cages or native mussel beds.

2. PROTCCOL OBJECTIVE:

This study will determine the animal effects of various concentrations of MBI-401 FDP
(Pseudomonas fluorescens [P-CL145A]) to the glochidia lifestage of seven unionid mussels
species present in the Great Lakes and Upper Mississippi River basins.

4.1 General Description:
Glochidia from 7 unionid mussel species (Table 2) endemic in the Great Lakes and
Mississippi River basins will be evaluated for effects from exposure to varying
concentrations of MBI-401 FDP (Pseudomonas fluorescens [PECL145A)). Glochidia
will be exposed in static exposures for 24 h as described in ASTM E-2455-06 and
evaluated at 6, 12 and 24 h for viabllity as determined by valve closure response
after addition of a saturated sodium chloride solution.

4.2 Experimental Design:
4.2 Experimental Design;
Gravid donar mussels will be collected by biclogists from the Genoa National Fish
Hatchery from the Upper lowa, Upper Migsissippi or St. Croix Rivers. Mussels will
be identified to species as described in Cummings and Mayer (1992) and Watters et
al. (2008) and transported to the Genoa National Fish Hatchery. Prior to test
initiation the donor mussels will be acclimated to the test temperature (sse Section
5.1). Glochidia from at least three gravid female mussels of each species witl be
extracted by personnel from the Genoa NFH or UMESC. The viability of glochidia
from each mussel will be assessed by drawing aliquots (e.g. 100 pl.) of settled
glochidia from the stock container with an adjustabie manual pipet fitted with a wide
bore tip and placing it on a pre-labeled 35 mm petri dish. The sample will be diluted
with a known and consistent volume (e.g. 200 uL) of acclimated well water to
enhance dispersion of glochidia for more accurate enumeration.
The Study Director will determine which mathod of glochidia viability assessment will
be used (enumeration from photemicrographic recording or direct enumeration) after
glochidia are collected from doncr mussels. That decision will be recorded in the
study data management system. If glochidia can be enumerated and viability status
(Le. open or closed) reliably determined through photomicrographic records (i.e. the
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glochidia remain on a single focal plane) then the following procedures will be used
for viability assessment. The sample wili be viewed under a dissecting microscope,
adjusted for maximum clarity and magnification, and a photomicrograph will be
recorded, Approximately one drop of a saturated sodium chloride solution (12 g
NaCl/ 50 mL of D.I. H;O [ASTM E2455-06]) will be added {o the sample and after
one minute a second photomicrograph will be recorded. The total number of
glochidia within the sample and the number of glochidia closed or open before and
after sodium chioride addition will be determined. The percentage of viable gtochidia
(glochidia that respond to sodium chloride exposure by valve closure) will be
calculated by the following method:;

Percent viable = ([Total number of glochidia in sample — {total number of glochidia
closed before addition of sodium chloride + number of glochidia open after sodium
chloride addition}}/Total number of glochidia in sample) * 100

If glochidia enumeration and viability cannot be reliably determined through
photomicrographic records because the glochidia do not occupy a single focal plane
(e.g. Megalonaias nervosa and other mussels that release glochidia in a mucoidal
matrix) the following procedures will be used to assess viability.

The sample will be viewed under a dissecting microscope, adjusted for maximum
clarity and magnification, and the total number of glochidia and the number of closed
or open glochidia (discretion of the individual performing the count) will be directly
enumerated. Approximateiy one drop of a saturated sodium chleride solution (12 g
NaCl/ 50 mL of D.J. H;O [ASTM E2455-06]) will be added to the sample. After one
minute, the number of glochidia that remain open after sodium chloride addition will
be directly enumerated. The percentage of viable glochidia (glochidia that respond
te sodium chloride exposure by valve closure) will be calculated by the following
method:

Percent viable = {[Total number of glochidia in sample — {total number of glochidia
closed before addition of sodium chloride + number of glochidia open after sodium
chloride addition}lfTotal number of glochidia in sample) * 100

If glochidia viability is acceptable (280%) for a doner mussel, the glachidia from that
donor mussel will be pcoled with glochidia from other donor mussels of that species.
An appropriate amount of settled glochidia (e.g.: 500 pL) will be randomly drawn
from the pooled glochidia stock and distributed to an exposure chamber (80 mm x
40 mm crystallizing dish) containing exposure water to achieve a final volume of
100 mL. Between 500-1,000 glochidia will be transferred to each exposure chamber
in a minimum of two distributions (dependent on number of glochidia per aliquot and
the estimated number of glochidia available) per chamber (e.g. two 100 pL aliuots
that contain ~250 glochidia each). Once all of the exposure chambers receive test
animals the exposures will be initiated by the addition of the appropriate amount of
MBI-401 FDP, deactivated MBI-401 FDP (positive control) or plain water (control) in
a completely randomized design to achieve the desired test concentrations of

0 (control), 300 mg/L deactivated (positive control), or 50, 100, 200, and 300 mg/L of
active MBI-401 FDP. The exposure chambers will be gently mixed with a glass rod or
stainless steel spatula to ensure uniform distribution of the test chemical. Al
concentrations will be tested in triplicate for a total of 18 exposure chambers per
species. Exposure chambers will be held at 20°C in a water bath or controlled
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environment rocm and maintained on an 18:8 h light/dark cycle. For mussel species
for which the viability of glochidia can be assessed from photomicrographic records,
the viability of a subsample of approximately 100 glochidia from each chamber will
be assessed at 6, 12 and 24 h post exposure by enumeration from photomicrograph
records pre- and post-sodium chloride addition. For mussel species for which the
viability of glochidia cannot be assessed fram photomicregraphic records (eg. M.
nervosa), the viability of a subsample of approximately 100 glochidia from each
chamber will be assessed only at 24 h post exposure using the methods described
for initial glochidia viability assessment.

The study will be terminated after 24 h post exposure evaluations are completed.

5. 8TUDY PROCEDURES
5.6 Treatment administration:
5.6.1 Treatment: Each species of mussel glochidia will be expossd to three replicates

of either O (control), 50, 100, 200 or 300 mg/L (active ingredient) and a 300 mg/L
heat deactivated (70°C/45 minutes) control as a one time single dose exposure,

5.6.2 Route of administration: To assure uniform exposure, an appropriate amount of
freshly prepared stock solution wilt added to each test chamber from an agitated
stock suspension with a pipet.

3.6.3 Dose verification: The activity of MBI-401 FDP {Pseudomonas fluorescens [FF-
CL145A]) cannot be assessed by current analytical technigues as the chemical
nature of the active agent in the bacterium has not been determined or
characterized. Dosage verification of MBI-401 FDP will be assessed by
measuring and recording the absorbance of the prepared stock dosing solution
and the high freatment concentrations. The collected absorbance information will
be used to determine inter- and intra-test variability in the preparation of stock and
test solutions.

12. INVESTIGATIONAL TEST ARTICLE
12.1 Test Substance(s): MBI-401 FDP, Pssudomonas fluorescens (Pf-CL145A)
12.1.1 Chemical name: Pseudomonas fiuorescens (Pf-CL145A)
12.1.2 Trade name: MBI-401 FDP
12.1.3 Active ingredients: Pssudomonas fluorescens (PF-CL145A) is the sole active
ingredient, 100% active by weight.
12.1.4 Source: Marrone Bio Innovations (MBI); Davis, CA
12.1.5 Lot number: More than one lot will be used. Test article lot numbers for each
species will be recorded in the study files,

Revised text:

1. INTRODUCTION: (paragraph 4 of Section 1 is the only paragraph affected by this
amendment)

Biologists at the New York State Museum (NYSM) Field Research Laboratory have been
researching dreissenid mussel control since 1991 and they discovered that a bacterium isolated
from soils (Pseudomonas fluorescens [P-CL145A)) is efficacious for controlling zebra mussels.
Marrone Bio Innovations (MBI; Davis, CA) is currently developing a commercial spray dried
formulation of this bacterium referred to as MBI-401 SDP. The current commercial applications
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of this product are for use with closed systems such as power generating plant cooling systems,
The NYSM has partnered with the USFWS (Genoa NFH) and United States Geological
Survey's (USGS) Upper Midwest Environmental Sciences Genter (UMESC) to determine the

suitahility of this product for open water zebra mussel control applications such as treatment of
native mussel propagation cages or native mussel bads.

2. PROTOCOL OBJECTIVE:

This study will determine the animal effects of various concentrations of MBI-401 SDP
(Pseudomonas fluorescens [P-CL145A]) to the glochidia lifestage of seven unionid mussels
species present in the Great Lakes and Upper Mississippi River basins.

4.1 General Description:
Glochidia from 7 unionid mussel species (Table 2) endemic in the Great Lakes and
Mississippi River basins will be evaluated for effects from exposure to varying
cencentrations of MBI-401 SDP (Pseudomonas flucrescens [P-CL145A)). Glochidia
will be exposed in static exposures for 24 h as described in ASTM E-2455-06 and
evaluated at 6, 12 and 24 h for viability as determined by valve closure response
after addition of a saturated sodium chloride soiufion.

4.2 Experimental Design;
4.2 Experimental Design:
Gravid donor mussels will be collected by biologists from the Genoa National Fish
Hatchery from the Upper lowa, Upper Mississlppi or St. Croix Rivers. Mussels will
be identified to species as described in Cummings and Mayer (1892) and Watters et
al. (2009) and transported to the Genca National Fish Hatchery. Prior to test
initiation the donor mussels will be acclimated to the test temperature (see Section
5.1). Glochidia from at least three gravid female mussels of each species will be
extracted by personnel from the Genoa NFH or UMESC. The viability of glochidia
frem each mussel will be assessed by drawing aliquots (e.g. 100 LL) of seltled
glochidia from the stock container with an adjustable manual pipet fitted with a wide
bore tip and plaging It on a pre-labeled 35 mm petri dish. The sample will be diluted
with a known and consistent volume (e.g. 200 uL) of acclimated well water to
enhance dispersion of glochidia for more accurate enumeration.

The Study Director will determine which method of glochidia viability assessment will
be used (enumeration from photomicrographic recording or direct enumeration) after
glochidia are collected from donor mussels. That decision wili be recorded in the
study data management system. If glochidia can be enumerated and viability status
(i.e. open or closed) reliabiy determined through photomicrographic records (i.e. the
glochidia remain on a single focal plane) then the following procedures will be used
for viability assessment. The sample will be viewed under a dissecting microscope,
adjusted for maximum clarity and magnification, and a photomicrograph will be
recorded. Approximately one drop of a saturated sodium chioride solution (12 g
NaCl/ 50 mL of D.I. H,O [ASTM E2455-08]) will be added to the sample and after
one minute a second photomicrograph will be recorded. The total number of
glochidia within the sample and the number of glochidia closed or open before and
after sodium chloricle addition will be determined. The percentage of viable glochidia
(glachidia thai respond to sadium chloride exposure by valve closure) will be
calculated by the following method:
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Percent viable = ([Tctal number of glochidia in sample — {iotal number of glochidia
closed hefore addition of sodium chloride + number of glochidia open after sodium
chloride addition})/Total number of glochidia in sample) * 100

If glochidia enumeration and viability cannot be reliably determined through
photomicrographic recerds because the glochidia do not occupy a single focal plane
(e.g. Megalonaias nervosa and other mussels that release glochidia in a mucoidal
matrix) the following procedures will be used to assess viability.

The sample will be viewed under a dissecting microscope, adjusted for maximum
clarity and magnification, and the total number of glochidia and the number of closed
ar open glochidia (discretion of the individual performing the count) will be directly
enumerated. Approximately one drop of a saturated sadium chloride salution (12 g
NaClf 50 mL of D.I. H;O [ASTM E2455-08]) will be added to the sample. After one
minute, the number of glochidia that remain open after sedium chloride addition will
be directly enumerated. The percentage of viable glochidia (glochidia that respond
to sodium chloride exposure by valve closure) will be calculated by the following
method:

Percent viable = ([Total number of glochidia in sample - {total number of giochidia
closed before addition of sodium chloride + number of glochidia open after sadium
chloride addition})/Total number of glochidia in sample) * 100

If glochidia viability is acceptable (280%) for a donor mussel, the glochidia from that
donar mussel will be pooled with glochidia from other donor musseis of that species.
An appropriate amount of settled glochidia (e.g.: 500 uL) will be randomly drawn
from the pooled glochidia stock and distributed to an exposure chamber (80 mm x 40
mm crystallizing dish} containing exposure water to achieve a final volume of 100
mL. Between 500-1,000 glochidia will be transferred to each exposure chamberin a
minimum of twa distributions (dependent cn number of glochidia per aliquct and the
estimated number of glochidia available) per chamber {e.g. two 100 pL aliquots that
contain ~250 glochidia each). Once all of the exposure chambers receive test
animals the exposures will be initiated by the addition of the appropriate amount of
MBI-401 SDP, deactivated MBI-401 SDP (positive control) or plain water (control) in
a completely randomized design to achieve the desired test concentrations of

0 (control}, 300 my/L deactivated (positive control), or 50, 100, 200, and 300 mg/L of
active MBI-401 SDP, The exposure chambers will be gently mixed with a glass rod
or stainless steel spatula to ensure uniform distribution of the test chemical. All
concentrations will be tested in triplicate for a total of 18 exposure chambers per
species. Exposure chambers will be held at 20°C in a water bath or controlled
environment room and maintained on an 18:6 h light/dark cycle. For mussel species
for which the viability of glochidia can be assessed from photomicrographic records,
the viability of a subsample of approximately 100 glochidia from each chamber will
be assessed at 6, 12 and 24 h post exposure by enumeration from photomicrograph
records pre- and post-sodium chloride addition. For mussel species for which the
viability of glochidia cannot be assessed from photomicrographic records (e.g. M.
nervosa), the viabifity of a subsampte of approximately 100 glochidia from each
chamber will be assessed only at 24 h post exposure using the methods described
for initial glochidia viability assessment.

The study will be terminated after 24 h post exposure evaluations are completed.
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5. 8TUDY PROCEDURES
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5.8 Treatment administration:

5.68.1 Treatment: Each species of mussel glochidia will be exposed to three replicates
of either 0 (control), 50, 100, 200 or 300 mg/L (active ingredient) and a 300 mg/L
heat deactivated (70°C/45 minutes) control as a one time single dose exposure.

5.6.2 Route of administration: To assure uniform exposure, an appropriate amount of
freshly prepared stock solution will added to each test chamber from an agitated
stock suspension with a pipet.

563 Dose verification: The activity of MBI-401 SDP (Pseudomonas fiuorescens [Pf-
CL145A]) cannot be assessed by current analytical techniques as the chemical
nature of the active agent in the bacterium has not been determined or
characterized. Dosage verification of MBI-401 SDP will be assessed by
measuring and recording the absorbance of the prepared stock dosing solution
and the high treatment concentrations. The collected absorbance information will
be used to determine inter- and intra-test variability in the preparation of stock and
test solutions.

12. INVESTIGATIONAL TEST ARTICLE
12.1 Test Substance(s): MBI-401 SDP, Pseudomonas fluorescens (Pi-CL145A)
12.1.1 Chemical name: Psaudomonas fluorescens (PFCL145A)
12.1.2 Trade name: MBI-401 SDP
12.1.3 Active ingredients: Pseudomonas fluorescens (PI-CL145A) is the sole active
ingredient, 50% active by weight.
12.1.4 Source: Marrone Bio Innovations (MBI); Davis, CA
12.1.5 Lot number: More than one lot will be used. Test article lot numbers for each
species will be recorded in the study files.
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United States Department of the Interior

U.S. GEOLOGICAL SURVEY
Biological Rescurces Divisicn
Upper Midwest Environmental Sciences Center
2630 Fanta Reed Road
La Crosse, Wisconsin 54603

Date: May 12, 2014
To: The Record Study Number AEH-11-PSEUDO-01
5 Typs Sl i
Subject: Amendment 7~ Amendment to the study AEH-11-PSEUDO-01 “Effects of
Pseudomonas fluorescens (P-CL145A) to glochidia from seven unionid mussel species”

Revision of Study Protocol, Study # AEH-11PSEUDO-01 as detailed on page 2 of this
amendment. Revised text is in bold and underlined, deleted text has a strike-through.

This amendment documents the change of status of study number AEH-11-PSEUDO-01 titled
“Effects of Pseudomonas fluorescens (PCL145A) to glochidia from seven unionid mussel
species” from a Good Laboratory Practices (GLP) regulated study to a non-GLP regulated
study. The data resulting from this study will not be used to support a product registration,
therefore, a verbal decision with UMESC management was agreed to on April 22, 2014 to
change the status of the study to non-regulated.

Reviewed by:

Mark P. Gaikowski, M.A. Date Jane E. Rivera, BA. Dafe 7

Supervisory Biologist Acting Quality Assurance
Aguatic Ecosystem Health, Officer, UMESC
UMESC'

O 51 zeyd-

Date

M Kevin D. Ric!ards. Ph.D.

Acting Center Director, UMESC
Approved by:

15 At Lagyg
mes A. Luoma, B.A. Date
tudy Director, UMESC

' UMESC: U.S. Geological Survey, Upper Midwest Environmental Sciences Center
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Current text;

10. GOOD LABORATORY PRACTICES
Data collection, storage and retrieval procedures for the study will be conducted in
compliance with FDA regulations for Good Laboratory Practices (GLP; 27 CFR, Part 58).
The study protocol and progress of the study will be reviewed at the start of the study and
periodically throughout the study by the Quality Assurance Unit (QAU). The Study Director
has the responsibility of ensuring that all procedures used in conjunction with the study
conform with Good Labcratory Practices.

Revised text (in bold and underlined):

10. GOOD LABORATORY PRACTICES

Data collection, storage and retrieval procedures for the study will be not be conducted in
compliance with FDA regulations for Good Laboratory Practices {GLP; 21 CFR, Part 58). The
study protocol and progress of the study may will be reviewed at the start of the study and
periodically throughout the study by the Qualily Assurance Unit (QAU). The Study Director has
the responsibility of ensuring that all procedures used in cenjunction with the study conforms to
with Good Scientific Laberatory Practices.
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United States Department of the Interior

U.S. GEOLOGICAL SURVEY
Biological Resources Division
Upper Midwest Environmental Sciences Center
2630 Fanta Reed Road
La Crosse, Wisconsin 54603

MEMORANDUM

Date: February 4, 2013
To;  The Recerd study Number AEH-11-PSEUDO-01

Subject: Note To File #1 fo the study AEH-11-PSEUDO-01 “Effects of Pseudormanas fluorescens {Ff-
CL145A) fo glochidia from seven unionid mussel species”

This note to file is to document and clarify the lab notebook entries for the study evenis and procedures
used in the Lampsilis cardium, L. Higginsii and L. Siliguoidea glochidia exposures conducted in May of
2011. This document was prepared on May 31, 2011 and signed on February 4, 2013.

Pre-exposure period:

Test Chemical: {Lab notebook pages 2, 3 & 7)

Approximately 96 g of Pseudomonas fluorescens (P-CL145A) test material (lot# MBI-401-110308A1-BD-
3, SDP formulation) was received on 28 April, 2011 from the New York State Museum Field Research
Labaratory (NYSM-FRL) located in Cambridge, NY. The test material was shipped from Danise Mayer
(NYSM-FRL) an 27 April, 2011. The test material was received with a thermometer inside the cooler
which indicated a temperature of 9.3°C above the ice packs in the cooler. A clean glass thermometer
inserted into the test chemical indicated a temperature of 8.5°C. The temperature observed was greater
than the recommend storage temperature of 4°C. Therefore, an aliquot of test material was returned to
the NYSM-FRL after the conclusion of testing at UMESC (shipped May 17, 2011} to confirm the activity cf
the product. A chemical lab notebock was prepared for the test material upon arrival and the material
was placed in a lock box located in a refrigerator in Room 122, On 29 April, 2011, 1.00147 g of test
material was placed into a pre-cleaned glass archive vial for storage in the UMESC ultra-cold freezer
chemical archive. All weights and documentation were recorded in the chemical lab notebook. .

Donor Mussels: (Lab notebook pages 3-6)

On 09 May 2011, four gravid adult mussels of 3 species [Lampsilis cardium {lot # 11110C), L. higginsii (lot
#111300) and L. sifiguoidea {lo# 111200)] were received from the Genoa NFH at approximately 1130 h.
The mussels were received at approximately 11.7°C and they were placed directly into holding tank 1
{compartments 1A, 1B and 1C) in room 11 which contained cold (~13°C) UMESC well water flowing at
approximately 1.1 LPM (1 tank exchange/hr). A temperature ramp was set to acclimale the donor
mussels to test temperature (20°C} over a period of 60 h. The donor mussels were feed by mixing the
following Reed Mariculture (Campbell, CA) instant algae with 14,400 mL of UMESC well water; 44.0 g of
shellfish diet, 35.3 g of tetraselmis and 92.4 g of Thalassiorsira weissflogii. This recipe approximates a
1:1:1 dry weight ratlo of ~10 mg/L total dry weight of food In the culture system when delivered to the
holding tank at ~ 10.0 mL/min. The donor mussels were fead this diet on a continuous basis throughout
the entire holding period.

Note: Separate Daily Care Worksheetis were prepared for each section of the tank that held mussels,
however, water chemistry analysis were only completed on a single compartment, farthest from the
incoming water. The measurements were recorded for all 3 sections as the water is not separated
hetween compartments. The data sheets were labeled (5/12/11) with a note (dated 5/12/11) detailing this
precedure {File Folder 7A).

ce: UMESC QAU

Page 1 cf 6

69



UMESC lot numbers were obtained from the UMESC fish culture for the donor mussels. The information
regarding the assignment of lot numbers was placed into File Folder 7B, The following lot numbers were
assigned: L. Cardium (plain pocketbook; PPB) = Lot # 11110; L. Siliguoidea (fat mucket, FAM) =

Lot# 111200; L. Higginsii (Higgins eye; HGE) = Lot 111300.

On May 10, 2011 the temperature acclimation was found to have failed after running 660 minutes. The
temperature then increased to the 20°C study temperature. A screen capture of the acclimation ramp
setting and curve were recorded in the electronic study record (INAEH-11-PSEUDO-01\Donor mussels)
and was saved to disk. The temperatures were then set to remain at the test temperature until the use.
The temperature increase would Ikely have no impacts to the study as the temperature increase was
buffered from the existing tank water and it likely took several hours to raise the temperature to 20°C in
the holding tank.

Daily observations for donor mussels included pH, temperature and dissolved oxygen (D.O.) in addition to
daily preparation of food.

Equipment calibration: (Lab notebook pages 4-5)
Adjustable pipettors were calibrated on 09 and 10 May, 2011 for the tips and volumes to be used in the
study. Results from the calibrations were placed info File Folder 13.

Test Water preparation: (Lab notebook pages 6-7)

Three 20 L glass jars were filled with UMESC well water on 10 May 2011 and supplied with air from an air
pump and the water was allowed to equilibrate to room temperature for use in exposures of glochidia,
The test water preparad on 10 May 2011 was discarded and replaced with fresh well water on 11 May
2011 due to over aeration of the water. A smaller air pump was used to lightly bubble air into the water
acclimation jars. Two jars wera placed on banch top in room 15 for uszs in all aspects of the study
(glechidia extraction, stock preparation and dilution water). Siphons were placed into the jars for easy
removal of water as required.

Randomization Procedures: (Lab notebook pages 4)
Randomizations were prepared by Mark Gaikowski on 10 May 2011 to perform the following:
1y Assignment of each mussel species to a treatment bleck {1, 2, or 3)
2y The distribution order of glochidia to exposure chambers for each species
a. Ten separate rounds prepared for each species by exposure chamber
b. Only 5 rounds of prepared distribution rounds were used during the distribution
3y  The assignment of trealment to each exposure vessel
a. One of 6 treatment types to each vessel
i. 0,50,100, 200 or 300 mg/L active ingredient
fi. 300 mg/L heat deactivated product
b. Three replicates per species

Exposure Period: (initiated 12 May 2011}

Pipette calibration verification: {Lab notebcok pages 7-8)

Pipette calibrations were verified for pipettes 1-4 by weighing 20°C distilled water using a calibrated
analytical balance (BAL1MWTS2). The pipette setting and target volume (pl) were recorded along with the
verification reading (g). Additionally, a summary table was prepared for each pipette indicating the
delivery volume, delivery setting and tip type to use for each pipefte assigned to the study. The pipette
verifications were performed by Todd Severson, The data was placed into File Folder 13.

Initial water Chemistry: (Lab notebook pages 7, 13)

The water quality parameters were measured on the initial water dilution water (from the 3 20 L glass jars)
and the donor mussel culture water between 0645 and 0730 by Jeremy Wise on 12 May 2011. The initial
parameters included hardness, alkalinity and temperature. The msasurements were recorded on Water
Quality Form 1 and were filed in File Folder 10a. The initial measurements conducted by Jeremy Wise
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were found to be conducted in error as he mixed water from the dilution vessels with the donor mussel
culture tanks and then performed the water chemistry analysis. Once the mistake was realized, new
water chemistry parameters were conducted on remaining dilution water and donor mussel culfure tank
water (separately) at ~1900 h by Tedd Severson on 12 May 2011. The water chemisiry values were
found to be nearly identical to the earlier mixed samples. This was explained on the lab notebook page
13 and the original data sheets that contained the values from the mixed water were noted as such and
retained. All of the data sheets were placed into File Folder 10a.

Test Chemical Stock Preparations: (Lab notebook pages 8-10)

In order to preserve efficacy and to maintain similar times between stock preparation and dosing, cne
stock solution was prepared for each species active dosing (i.e., 50, 100, 200 and 300 mg/L). A common
stock solution was prepared for dosing the heat deactivated controls for use in all 3 species tested on 12
May 2011. Individual 50 mL beakers were labeled and tared on analytical balance BAL1. Then
(~0645h) approximately 2.0 g of test material was weighed into each beaker. The exact weight of test
material was recorded on each beaker and the beaker was then covered with parafilm and refrigerated
until used in making a test material solution. The exact weights for each stock solution were as follows:
1.99980 g used for heat deactivated stock; 2.00082 g used to make L. cardlium active stock; 2.00008 g
used to make L. higginsii active stock and 2.00082 g used 1o make L. sifiquoidea active stock. Each
stock solution was prepared in the following fashion: the test material was poured through a funnel into a
100 mL volumetric flask. The 50 mL beaker and funnel were rinsed with well water and the flask filled
approximately 25% with well water and shaken to suspend the test material. The flask was then filled to ~
75% and was shaken for ~15 minutes to suspend the test material. The resulting foam was allowed to
dissipate and the volumetric flask was brought o volume with well water. The heat deactivated stock was
placed in a 70°C water bath for 45 minutes for deactivation at approximately 0725 h. The heat
deactivated stock was allowed to cool to room temperature prior to use in deactivated control dosing.
Other slocks were prepared ~ 30 minutes prior to use. Test material was weighad by Kerry Weber and
the information regarding the stock preparation was recorded on page 8 of the laboratory notebook, File
Folder 8 and in the test material lab notebook.

Glochidia extraction: (Lab notebook pages 8-10)

Glochidia were extracted in the order of block assignment (Block 1 = L, cardium, Block 2 = L. Higginsii
and Block 3 = L. sifiquoidea). The glochidia were all extracted by Nathan Eckert (Genoa NFH) following
the same procedures. The glochidia were extracted by irrigating donor gills with well water frem a 10 cc
syringe fitted with a 1.5 inch 25 gauge needle. The gill water tubes containing glochidia were pierced with
the needle and the gill was gently irrigated to express the glochidia. The glochidia were captured in a
pre-wetted 500 mL beaker. From 6-10 water tubes from each mussel wers extracted. For more detailed
information regarding glochidia extraction and the donor mussels see the laboratory notebook pages 8-
10. Glochidia from three mussels of each species were extracted for use in the exposures. The glochidia
from each mussel were assessed visually for viabllity prior to acoeptance for use. After acceptable
viahility was determined (>80%), the glochidia were pocled into a common 500 mL beaker for distribution,
Glochidia of each species were extracted at the following times. L. cardium = 0800, 0910 and 0922 h;

L. higginsii = 1033, 1041 and 1045h; L. sifiquoidea = 1215, 1220 and 1225h,

Glochidia viability assessment and pooling: (Lab noteboock pages 9-10)

Glochidia from each mussel were assessed for viability immediately after extraction to determine
acceptable viability (>80%]) for use in exposure trials. Assessments were conducted by Kerry Weber and
Theresa Schreier for all the mussels. The procedures used for all mussels were as follows: A 100 pi
sample of settle glochidia was placed on a 35 mm petri dish. 200 pl of well water was added io the
sample and the sample was placed under a dissecting scope (SCO 1). The scope was adjusted for
maximum clarity and a photomicrograph was recorded using Image-Pro Express software (SOFT1) and
stored in the AEH-11-PSEUDO-01 electronic study folder at the following path NAEH-11-PSEUDO-
01VPictures\12May 1 1\Initial Viability. A drop of saturated sodium chloride solution (12g NaCl/50mL well
water, page 7 of lab notebock) was then added to the sample and allowed to sit for 1 minute. A second
photormnicrograph was recorded for each sample and stored in the same location and path as the
previous. The samples were coded for species, mussel number, and before or after salt addition. The
samples were visually assessed for viability and if they appeared to have greater than 80% viability then
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the mussels wers used for the study. No mussels that were assessed were rejected due to initial
glochidia viability. Two of the HGE mussels visually appeared to have near 80% viability so a preliminary
hand count was done to determine that they were indeed greater than 80% viable. The method used
was: (total number of glochidia in the sample — [number of glochidia closed prior to addition of the salt
solution + numnber of glochidia open after the addition of the salt solution])/total number of glochidia in the
sample *100. The initial counts revealed that the glochidia viability exceeded the minimum threshold of
80% viability so they were used in the study. The photomicrograph records will be used to determine and
document the exact initial viability for each mussel used in the study.

After the glochidia were verified to be of acceptabte viability they were pocled into a common 500 mL
beaker and then distributed to the exposure chambers.

Glochidia Lot number assignments: {Lab notebook page 11)

The glochidia from each species were assigned a UMESC lot number by Steve Redman after they were
pooled and an estimate of the number of glochidia was available. Glechidia lot number assignment data
sheets were completed and filed in File Folder 7C. The lot numbers assigned were as follows: L. cardium
#111400, L. higginsii #111500, and L. siliquoidea #111600.

Glochidia distribution to the exposure chambers: (Lab notebook pages 9-10, 13-14)

The glochidia from all three species were distributed to the exposure chambers using identical
procedures. The glochidia were distributed in 5 separate randomized rounds for each species with each
exposure chamber receiving a 100 il aliquot of settled glochidia during each round. The order of the
aliquots to each exposure chambered followed the randemization order produced by SAS and prepared
by Mark Gaikowski (File Folder 14b). Prior to the start of each distribution round and every sixth aliquot, a
separate 100 pL aliquot was placed on a petri dish for enumeration. The enumeration aliguots will be
used to estimate the total number of glochidia that were placed in each exposure chamber. The
distribution to the exposure chambers followed these procedures:

1) The exposure chambers were filled with 97 mi of acclimated test water using a 100 mL
graduated cylinder. Then 500 pL was removed from each chamber using a Biohit pipette (PIP3)
fitted with a 5000uL tip. The starting volume was then 98.5 mL,; which when added to the 500 L
of glochidia aliquots and the 3.0 ml of dosing aliquots the resulting final volume will be 100 mL.

2)  The exposure chambers were placed in arder in the bench top in room 16.

3)  The distributions were performed by James Luoma and were conducted by drawing 100 pl of
settled glochidia from the source 1000 mL beaker of pooled glochidia using an Eppendorf
Research Plus pipette (PIP1) fitted with 1000 pL wide bore pipette tip. The glochidia ware then
refeased below the surface of the waler in the exposure chamber identified in the randomization
order or placed on a petri dish for distribution enumeration. A watch glass was then placed over
the exposure chamber to dencte that the chamber had received an aliquot of glochidia for that
distribution round. After completion of the distribution round the watch glasses were removed
and the procedure was repeated until 2 fotal of 5 rounds were completed.

Exposure chamber Dosing: (Lab notebook Pages 9-11)

After the glochidia were distributed to the exposure chambers the chambers were dosed with the
appropriate amount of stock solutians to attain the desired concentration of test chemical. The exposure
chambers were praviously labeled with color coded tape to dencte the assigned test concentration that
was determined in the dosing randomization procedures (File Folder 14¢). The color coding was as
follows: white = control; white with stripes = 300 mg/L heat deactivated control; yeliow = 50 mg/L active
ingredient (A.l.); yellow with stripes = 100 mg/L A.l.; blue = 200 mg/L A.l.; and blue with stripes =

300 mg/L A.l. The exposure chambers for each species were arranged on the bench top in room 15 by
concentration for the dosing.

All exposure chambers received 3 mL cf the appropriate amount of stock solution(s) required to attain the
desired concentration. Chambers that received a combination of control (well water) stock and active
ingredient stock to attain the desired concentration received the control water stock first followed by the
active ingredient stock. This procedure allowed the final volume of all chambers to be 100 mL and all
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chambers received 3 mL of stock(s). The amount of each stock that each chamber received was
documented on the "Chemical Stock Solution Determination” sheet and the sheets were filed in File
Folder 16 along with the “Glochidia Exposure Dosing Form” that was prepared for each species. Dosing
for each species was initiated and completed at the following times (File Folder 16): L. cardium: 1036-
1040 h; L. higginsii. 1155-1204 h and L. siliguoidea; 1317-1325.

After the dosing was completed for each species the exposure chambers were placed into their
appropriate position within the test system (reom 16) as determined by the randemization procedures
(File Folder 14a). The expaosure chambers were then provided light aeration via a disposable glass pipet
that was suspended from a PVC air supply line with a length of latex tubing. Air was bubbled into the
chambers at a rate to provide approximate 1-5 bubbles/sec.

Water Chemistry - Exposure Period Measurements: (Lab notebook Pages 11 815)

Water chemistry parameters including dissolved oxygen, pH and temperature were measured and
recorded twice during the exposure period, after all dosings were completed on May 12, 2011 and

prior to completion of the exposure period on May 13, 2011, Measurements were recorded for all test
block replicates for the ¢ontrol and high {300 mg/L active ingredient) concentrations and one replicate of
each of the other concentrations (50, 100, 200 mg/L active ingredient and the 300 mg/L heat
deactivated). Data for the water quality measurements including dissolved oxygen, pH and temperature
were recorded on Water Quality ~ Form 2 and placed into study File Folder 10b. Additionally, light
intensity was measured at the center of each species block and recorded on the bottom of Form 2, The
measurements were conducted by Jeremy Wise and Pajtshiab Moua,

Glochidia Viability Assessments: (Lab notebook pages 14 & 15)

Samples of glochidia from each exposure replicate from all species were removed at 6, 12 and 24 h post
exposure to determine the viability. The exposure chambers were slightly stirred to bring the glochidia to
the center of the chamber. A 100 pl sample of settled glochidia was removed from each exposure
chamber using an adjustahle 1000 p! pipette (PIP1} fitted with a wide bore pipet tip. The sample was
placed onto a pre-labeled (chamber code + sample time) 36 mm petri dish. 200 pl of 20°C well water was
added to each sample to increase dispersion for easier enumeration from photomicrograph records. A
photemicrograph was recorded for each sample and then 1 drop of saturated sodium chleride was added
o each petri dish to induce closure of viable glochidia. A second photomicrograph was recorded after
allowing the sample to stand for 1 minute. During the 1 minute closure time the sample was removed
from the stage and a new sample petri dish was placed on the stage and a pre-sodium chloride
photomicrograph was recorded. Immediately after the 1 minute had elapsed for valve closure the sample
was returned to the stage and the after sodium chloride addition photomicrograph was recorded, All
photemicregraph records were recorded in the studies electronic file log and were coded for exposure
chamber, sampling time, and before (bs) or after (as) sodium chloride addition. The photomicrograph
records were recorded by Kerry Weber and Theresa Schreier; the samples were collected by Jim Luoma
and Todd Severson.

Note: No 24h data was collected from exposure chamber 281 (HGE control) as it was inadvertently
pooled with the contrel replicates for Block 1 during the pooling for final water quality analysis. When this
was discovered, additional 24h viability samples were removed and processed as described above for the
2 remaining HGE control chambers, 2C3 and 2C8. This is further explained in study deviations # 1 and 2,
dated 6/3/2011. The study deviation is located in the electronic study file as well as File Folder 3.

Water Chemistry — Experimental Termination Measurements: (Lab notebook Page16})

After completion of the 24h viability sampling and the second exposure period water guality

measurements (DO, pH, temp) the replicate concentraticns from each species block were pooled for final
hardness, alkalinity, conductivity and ammonia analysis.
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Initially, hardness and alkalinity data analysis were perfarmed on the control and high concentrations as
described in the study protccol.  Due to a slight variance in the observed measurements, hardness and
alkalinity measurements were perfermed for all pooled concentrations.

Conductivity and total ammonia were recorded for alt pooled replicate samples. pH and temperature
were not initizlty determined for the pocled replicate samples (Block 1, PPB) however, due to what
appearad to be high ammonia concentrations, the termination water quality (Form 3) was maodified and
pH and temperature data were recorded for the pooled replicate samples for Blocks 2 and 3 (HGE and
FAM),

Un-onized ammonia concentrations for the pooled replicate samples from Blocks 2 and 3 can be
determined using the collected pH and temperature data. Un-ionized ammonia concentrations for Block 1
will have to be estimated using the second exposure period temperature and pH measurements collected
prior to termination. The meters used to collect the terminal water quality data were calibrated according
to their respective SOP’s and are denoted in the study as pH2, Therm 3, CON1 and PHO1. All data
sheets for the terminal water guality were placed into study File Folder 10C.

Final Termination: {Lak notebook Page17)

The glochidla were euthanized by MS-222 cverdose and discarded. All sample analysis was completed
by 1530 h on 05/13/2011.

Prepared by:
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United States Department of the Interior

U S. GEOLOGICAL SURVEY
Biological Resources Division
Upper Midwest Envirenmental Sciences Center
2630 Fanta Reed Road
La Crosse, Wisconsin 54603

MEMORANDUM

Date: October 31, 2012
To: The Record study Number AEH-11-PSEUDO-01

Subject; Note To File #2 to the study AEH-11-PSEUDQ-01 “Effects of Pseudomonas fluorescens (P
CL145A} to glochidia from seven unionid mussel species”

This nofe to file is to document and clarify the path, folder and file names for glochidia photomicrographs
for study number AEH-11-PSEUDO-01.

Pictures of glochidia (photomicrographs) were used to: 1) determine the viability of extracted glochidia
that were used in the exposures; 2) estimate the number of glochidia distributed to each exposure
replicate and; 3) to assess the treatment effects on the viability of glochidia at three time points (6, 12 and
24 hour) during the exposure period.

The original and enumerated photomicrograph files are saved as described below. Additionally, how the
files were enumerated is also described.

ORIGINAL PHOTOMICROGRAPHS

Initial Viability

Photomicrographs were recorded to document the vigbility of glochidia extracted from each donor
mussel. The glochidia were photographed before and after a concentrated salt solution was added to the
sample to induce valve closure as a valve closure response indicates viability. Glochidia that visually
appeared fo have suitable viability (>80%) were pooled for use prior to determining the initial viability.
Examples of path and filenames fer the original initial viability photomicrographs are shown in Table 1.

Table 1. Initial Viability Path and Filenames

LAIAEH-11-PSEUDO-01/Pictures/12May1 1/Initial ViabilitylFAM-EDP~2-i-bs
4 A
Photomicrograph Fllename

Sample Type Folkder
(Initia) Viability, Distribution, 6h, 12h or 24")

Exposure Date Folder
Path (12May11, 180CT11, 17JAN12 or 19JAN12)

Ficture Falder
{Location of all study photomicrographs)

Study Folder
{Location of all study specific data)

1./ Drive
(Location of all study data )
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Table 1 (con.) Initial Viability Path and Filenames

F/}M—SDP-Z—I-bS
4
bs or as (before or after salt addition)

I {Initlal Viability)

Filename
Mussel #(1, 2 or 3}
Formulation Type (FDP or SCP)
Species 3 Letter Code
Distribution

Photomicrographs were recorded on 100 plL glochidia samples collected during each round of glochidia
distribution to the exposure chambers. Glochidia distribution was completed in 5 randomized rounds with
18 100 ulL glochidia aliquots (1 aliquot per exposure chamber) per round. Photomicrographs were
recorded on the initial aliquot and then after every 6 aliquots for a total of 16 distribution samples per
species, Distribution samples that had very dense quantities of glochidia were subdivided into more
manageable counts before being photemicrographed. Plain pockethook (PPB) was the only species
exposed to both SDP and FDP formulations. Therefore, only the distribution file names for PPB were
modified to include the formulation type. Examples of path and filenames for the original distribution
photomicrographs are shown in Table 2.

Table 2. Distribution Path and Filenames

[:/IAEH-1 11PSEUDO-O1/PJcturesI1BOCT1 1/Distribuﬁ0n/PPB-Ri—2. 1
A P

Photomlcrograph Filename

Sample Type Folder
(Initial Viability, Distribution, 6h, 12h or 24h)

Exposure Date Folder
(12May11, 180CT11, 17JAN12 or 19JAN12)

Path
Picture Folder
(Location of all study photomicrographs})
Study Folder
{Location of all study specific data)
I:/ Crive
(Location of all study data}
HIC-R3-1.1 PPB—SDF‘-RZ—Z.;
4 :
Subdivided (.1, .2, .3, efc.) Subdivided (.1, .2, .3, elc.)
{fonly for dense distribution sampies) (only for dense distribution samples)
Filename Sample Number {(1-5) Sample Number {1-5)

Distribution Round (R1-R5)

Distribution Round (R1-R5)

Species 3 Letter Code Forrmulation Type (FDP or SDP)

Species 3 Letter Code

Viahility Samples (6, 12 and 24 hour)

Twa photomicrographs were recorded for each sample collected for exposure period viability
assessment. The first photomicrograph was recorded prior to the additicn of a salt selution to induce
valve closure and the second after induced closure. Photomicrographs were recarded on 100 plL
glochidia samples collected from each exposure chamber at 8, 12 and 24 hours post-dose initiation.
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Examples of path and filenames for the original viability samples (6, 12 and 24 hour) photomicrographs
are shown in Table 3.

Table 3. Viability Samples (6, 12 and 24 hour) Path and Filenames

. /tAEH-11-PSEUDC-01/Pictures/17 JAN12/6h/BLS-SDP-100-1 iQ-Gh-as
A A
Photomicrograph Filename

Sample Type Folder
(Initial Viabllity, Distributien, 6h, 12h or 24h)

Exposure Date Folder
Path (12May11, 180CT11, 17JAN12 or 19JAN12)
Picture Folder

(Locatlon of all study phetomicrographs)

Study Folder
{Location of all study specific data}

I/ Drive
(Location of alf study data)

BLS-SDP-100-1 BZ—Gh—as}

A F 3 ¥ 3

bs or as
{before or after salt addition)

Sample Time
{6, 12 or 24h)

3 Letter Sample ID
1= Test System Section (1, 2 or 3)
B=Row(A,Bor(C)

Filename 2 = Position within row {1 —6)

Concentration
ctrl = Control {0 mg/L)
50 = 50 mg/L active ingredient
100 = 100 mg/L active ingredient
200 = 200 mg/L active ingredient
300Al = 300 mg/L. active ingredient
300HD = 300 mg/L heat deactivated

Formulation Type (FDP or SDP)

Species 3 Lefter Code

ENUMERATED PHOTOMICROGRAPHS

Enumerated data files are saved in different electronic folders, depending on when they were
enumerated, Some photomicrograph files were inadvertently over-written during file conversion and
during the enumeration process {see Deviations 8 and 9). To prevent reaccurrence, the folders
containing the raw data files were locked to prevent additional file overwrites. All of the initial viability
phetomicregraphs were enumerated prior to the locking of the electronic file folders. All of distribution
photomicregraphs were enumerated after the locking of the electronic file folders. Somse of the viability
samples were enumerated pricr to the locking of the electronic file folders (FAM, PPB and HGE from
12May11 at 12 and 24 hour; PFB from 180CT 11 at 6, 12 and 24 hour} while other viability samples wers
enumerated after the locking of the electronic file folders (FAM, PPB and HGE from 12May11 at 6h; BLS
and MUC from 17JAN12 at 6, 12 and 24 hour; HIC from 19JAN12 at 6, 12, and 24 hour). Those files that
were enumerated prior to the locking of the electronic file folders were saved in the raw data file folders in
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a separate electronic folder entitled "Enumerated” (e.g., .//AEH-11-PSEUDO-

01/Pictures/180CT 11/6h/Enumerated/PPB-FDP-ctrl-3B8-8h-bs-C). Those files that were enumerated
after the locking of the electronic file folders were saved in a separate enumerated file folder within the
study folder (e.g., l://AEH-11-PSEUDO-01/Pictures/Enumerated/180CT11/6h/PPB-FDP-ctrl-3B6-6h-bs-
C).

Initial Viability

All of the initial viability photomicrographs were enumerated prior to the locking of the raw data electronic
fite folders. The photomicrographs were enumerated for total number of glochidia within the sample and
the number of glochidia open or closed before and after salt addition. The percentage of viable glochidia
(i.e., gicchidia that respond to salt exposure by valve closure) was calculated by the following method

Percent Viability =
([Tamlnumber of glachidia in sample—{Number of glochldia closed before salt+Number of glochidia epenafier salt)) «100
Total number of glochidia in sample

For more specific details regarding the enumeration process, refer to Amendment 1 of the protocol.
Examples of path and filenames for the enumerated inital viability photemicrographs are shown in
Table 4.

Table 4. Enumerated Initial Viability Path and Filename

I://AEH-11-PSEUDO-01/Pictures!12May1 1/Initial ViabiIity!Enumerated/FAM-SEP-H-bs—T
F 3 3 A

A
Photomicrograph Filename

Erumerated Folder
{Includes all enumerated initial viakility photomicrographs)

Sample Type Folder
(Initial Viability, Distribution, 6h, 12h or 24h)

Path Exposure Date Folder
(12May11, 180CT11, 17JAN12 or 19JAN12)

Picture Folder
{Location of all study photamicrographs)

Study Folder
(Location of all study specific data)

1: Drive
{Location of al. study data)

FﬁM—SDP-.’«E—I-bS-T

Count Type
(T, O, or C: total count, open count or closed count, respectively}

bs or as (before or after salt addition)
Filename I (nitial Viabilty)

Mussel # (1, 2 or 3}

Formulation Type {FOP or SDP}

Species 3 Letter Code
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Distribution

All of the distribution photomicregraphs were enumerated after the locking of the raw data electronic file
folders containing the original photomicrograph files, The photomicrographs were recorded and
enumerated to estimate the number of animals distributed to each chamber, Distribution samples in
which the glochidia were too dense to enumerate from a single photomicrograph were subdivided and
multiple photomicrographs were recorded for each sample. Plain pocketbook (PPB) was the only species
exposed to both SDP and FDP formulations, therefore, the distribution file names for PPB were the only
files renamed to include the formulation type used. Distribution photomicrographs were enumerated for
total counts enly. All glochidia, regardless of shell pesition {open or closed) were counted for each
sample. Enumerated files were saved with a “T" to designate that they had been counted. Examples of
path and filenames for the enumerated distribution phofomicrographs are shown in Table 5,

Table 5. Enumerated Distribution Path and Filename

IjllAEH-1 1-Ij’SEU DO-O‘1IPi(‘:turestnumeratedM 80CT1 1/Distribution/PPB-+R2-2.1 -T
b h b

Photomicrograph Filename

Sample Type Folder
{Inltial Viability, Distribution, 8h, 12h or 24h)

Exposure Date Folder
{12May11, 180CT11, 17JAN12 or 18JAN12)

Path Enumerated Folder
(Includes all enumerated distribution pholomicregraphs)

Plcture Folder
(Location of all study photomicrographs)

Study Folder
(Location of all study specific data)

1.4 Drive

(Location of all study data)

HIC-R3-1.1-T PPB-SDP-R2-2.1-T

A + A Fy +
Count Type (T = total count) Count Type (T = total count)
Subdivided (.1, .2, .3, elc.) Subdivided (.1, .2, .3, efc.)
fonly for dense disiribution samples) ' fonly for dense distribution semples)
Filename Sample Number (1-5) Sample Number (1-5)
Distribution Round (R1-R5) Distribution Round (R1-R5)
Species 3 Letter Code Formulation Type (FOP or SDP) only for PPB
Species 3 Letter Code

Viability Samples (6, 12 and 24 hour)

Photomicrographs were recerded on glochidia samples collected from each exposure chamber at 8, 12
and 24 hours post-dose initiation for viability assessmeant. Two photomicrographs wete recorded for each
sample. The first photomicrograph was recorded prior to the addition of a salt sclution te induce valve
closure {a closure response indicates viability) and the seccnd after induced closure. To determine
viability the photomicrographs were examined to 1) determine the total number of glochidia with the
sample, 2) to determine the number of glechidia in an open state prior to induced valve closure and 3) the
number of open glochidia (prior to the addition of salt solution ) that responded 1o the addition of the salt
solution by valve closure. The photemicrographs were enumerated for total number of glochidia within
the sample (T) and the number of glochidia open {O) or closed (C) before and after salt addition. The
percentage of viable glochidia (i.e., glochidia that respond 1o salt exposure by valve closure) was
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calculated by the following method:

Percent Viability =
[Total number of glochidia in sample—(Number of glockidia ciosed before salt+Number of glochidia open afier salt)) *100
Total number of glochidia in sample

For more specific details regarding the enumeration process, refer to Amendment 1 of the protocol.

Enumerated photomicrograph files were saved in one of two locations. Viability samples enumerated
prior to the locking of the electronic flle folders (FAM, PPB and HGE from 12May11 at 12 and 24 hour,
PPB from 180CT11 at 8, 12 and 24 hour) are saved within the raw data file folders in a separate
electronic folder entitled enumerated, Viability samples enumerated after the locking of the electronic file
folders (FAM, PPB and HGE from 12May11 at 6h; BLS and MUC from 17JAN12 at 6, 12 and 24 hour;
HIC from 19JAN12 at 8, 12, and 24 hour) are saved in a separated enumerated file folder within the study
folder. Examples of path and filenames for the enumerated viability samples (6, 12 and 24 hour)
photomicrographs are shown in Table 6.

Table 6. Enumerated 6, 12 and 24 hour Viability Samples Path and Filenames

T LAAEH-1 1-PSEUDo-ow/Pictures/m?cm1/sh/Enumerated/PPB-FDP-cKLsBs-sh-bs-c;
F A F 3 3 F 3
Photomicrograph Fllename

Enumerated Folder
Includes: 8h — PPB from 180CT11
12h — FAM, PPB, HGE from 12May11
PPB from 180CT11
24 h - FAM, PPB, HGE from 12May11
PPB from 180CT11

Eath Sample Type Folder
prior to (Initial Viability, Distribution, 6h, 12h or 24h)
locking '

Exposure Date Felder
(12May11, 180CT1 1, 17JAN12 or T9JAN12)

Picture Folder .
{Locatlon of ali study photomicrographs)

Study Folder
(Location of all study specific data)

I.#f Drive
{Location of all study data}
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Table 6 {con.) Enumerated 6, 12 and 24 hour Viability Samples Path and Filenames

I:./AEH-1 1—kF’SEUDO-01/Pic‘:tureS/EnumeraledN 7JAN12/24h/MUC-8SD P-20(E)'-2AG—24h-aS-O
A A Y

Photomicrograph Filename

Sample Type Folder
(Initlal Viabillity, Distribution, 8h, 12h or 24h)

Expesure Date Folder
(12May11, 180CT11, 17JAN12 or 19JAN12)

Enumerated Folder
{“Includes: 8h~ FAM, PPB, HGE from 12May11

Path i BLS, MUC from 17JAN12
after HIC from 19JAN12
locking 12h — BLS, MUC from 17JAN12

HIC from 19JAN12
24 h — BLS, MUC from 17JAN12
HIC from 19JAN12

Picture Folder
(Lecatlon of all study phetomicrographs)

Study Folder
(Location of all study specific data)

14 Drive
{Location of all study data)

BLS-SDP-100-1812-6h-as-0
A A A &

Court Type
(T, O, or C: total count, cpen count or closed count, respectivaly)

bs oras
(before or after salt addition)

Sample Time
(8, 12 or 24h)

3 Letter Sample ID

. 1 = Test System Section (1, 2 or 3)
Filename A= Row (A, B or C)
2 = Position within row {1 — 6)

Cgncentration
ctzl = Control (O mg/L)
50 = 50 mg/L acfive ingredient
100 = 100 mg/L. active ingredient
200 = 200 mg/L active ingredient
300Al = 300 mg/L active ingredient
300HD = 200 mg/L heat deactivated

Formulation Type (FDP or SCP)

Species 3 Letter Code

The electronic log can be used to also determine where the raw and enumerated files are located in the
electronic study folder.

SioeTi ) [o-31-I1
Data rov Y Date
Kerry L. Weber, M.S. mes A. Luoma, B.A.
Principal Investigator, UMESC Study Director, UMESC
cc: UMESC QAU
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Study Title: “Effects of Psendomonas fluorescens (Pf-CL145A) to glochidia from seven
unionid mussel species”

Study number: AEH-11-PSEUDO-01

File Folder: Lab book/pgs: Reviewed: Verified:

Donor Mussel UMESC Lot Number Assignment Form

DONOR MUSSEL INFORMATION:

Species:

Number of Donor Mussels: Collection Date:

Collection Location:

Species Identification performed by:

Title/atfiliation of identifier:

UMESC Arrival Date:

Receiving UMESC tank/room #

Additional information:

UMESC LOT NUMBER DESIGNATION:

Witness and form recorded by:

UMESC

Printed Name Signature Affiliation

This datasheet was approved b on Ff2JAw Zoil

11JAN2012/Version 1.1
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Study Number AEH-11-PSEUDO-01

File Folder;

Lab book/pgs:

Reviewed:

Daily Care Worksheet

Donor Mussel Holding

Verified:

Tank #:

Species:

Instruments:

Section #:

Room #:

Lot Number:

Month/Year:

Day

Feed
Time
(military}

Flow Rate
(mL/min)

Inflow Pump

Temperature
()

Dissolved
Oxygen {mg/L)

pH

Initials
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AEH-11-PSEUDOQ-01

Adult Mussel Holding Daily Algal Diet
1/13/2012

F¥enk Dimensions and velume
48"x 14" x 6” (121.82 cm x 35.56 cm x 15.24 cm) = 66,073 em®
6" (15.24 cm) standpipe: 66.073 L

Flow rate (1 turnover per hour): 1.1 L/m)
Daily water volume: 1.1 L/m X 60 m/h X 24 h/d = 1584 L/d

Diet weights (50% Tetraselmis and 50% Nannochloropsis)
to achieve 10 mg/L by dry weight:

Tetroselmis: Target 5.0 mg/L [17.93% Dry Wt); Nannochloropsis: Target 5.0 mg/l. [20.48% Dry Wt)
Tetraselmis: 27.88 mg/L; Nannochloropsis: 24.41mg/.
X 1584 L/d
Tetraselmis: 44.2 g/d; Nannochloropsis: 38.7g/d
Diet Inflaw Rate: 10 mL/min X 60 m/h X 24 h/d = 14400 mL/d

Daily Care:
Mix 44.2g Tetraselmis and 38.7g Nannochloropsis with 14,400 mL well water each day, to be delivered

by peristaltic pump at 10 mL per minute. Prepare fresh diet daily.

Approved by: Date;_ /7 Jar/te)
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Study Title: “Effects of Psendomonas fluorescens (Pf~-CL145A) to glochidia from seven

unionid mussel species”

Study number: AEH-11-PSEUDO-01

File Folder; l.ab book/pgs: Reviewed: _Verified;

Glochidia Test Organism UMESC Lot Number Assignment

Form
Species:
Number of Donor Mussels: Donor Mussel Lot #:
Extraction Date: / / Extraction Time (military)
Extraction Location: Container ID;
Approximate Number of glochidia:
Glochidia extracted by: Affiliation:

Additional information:

UMESC GLOCHIDIA LOT NUMBER DESIGNATION:

Witness and form recorded by:

UMESC
Printed Name Signature Affiliation Date
This datasheet was approved by on /2 AN aii

11JAN2012/Version 1.1
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Study Title: “Effects of Pseudomonas fluorescens (Pf-CIL145A) to glochidia from seven

uhionid mussel species”

Study number: AEH-11-PSEUDO-01

File Folder: Lab book/pgs: Reviewed: Verified:

Glochidia Aliquot Distribution Form

Species: UMESC LLOT NUMBER:

Test Block Assignment (circleone): 1 2 3
Aliquot Volume (ul):_ Estimated # glochidia/aliquot

Initial Distribution aliguot date/time (military):

Final Distribution Aliquot date/time (military):

Number of Aliquot rounds: Estimated # glochidia/chamber

Additional information:

Witness and form recorded by:

UMESC
Printed Name Signature Affiliation Date
This datasheet was approved by on M JanS Topn

11JAN2012/version 1.1
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Study Number AEH-11-PSEUDQ-01

File Folder: Lab book/pes: Reviewed: Verified:

Water Quality — Form 1

Initial (Dilution Water Hardness, Alkalinity, and Temperature)

Date/Time Containers Filled: Initials:

Mussel Species; Block ID:

Daosing Date: Formulation and lot #:

Instruments:

Hardness Alkalinity Temperature | Conductivity Time
Rep# | (mg/L CaCO;) | (mg/L CaCO;) (°C) {us) Date {military) Initizls

1

2

3

Mean

This datasheet was appraved by an {7 Tk gzt

11JAN2012/Version 1.1
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Study Number AEH-11-PSEUDO-01

File Folder: Lab book/pgs:

Reviewed:

Water Quality — Form 2

Verified:

During Exposure (Dissolved Oxygen, pH, Temperature)

Mussel Species:

Block ID:

Dosing Date: Formulation and lot #:

Instruments:

Chamber | Dissolved Oxygen Temperature Time

ID (mg/1) pH (°Cc} Date {military) ' Initials
|
|
i
| Light Measurement Black Number Date Time {military) Initials

Note: Dissolved oxygen, pH, temperature, and light intensity will be measured at least twice during the exposure

period in the contrals and high concentrations,

11JAN2012/vsl1.2
This datasheet was approved by

on

JL Jhine lejn
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Study Number AEH-11-PSEUDO-01

File Folder: Lab book/pgs: Reviewed: Verified:

Water Quality — Form 3

Upon Termination (Hardness, Alkalinity, Conductivity, Temperature, and pH)

Mussel Spacies; Block ID;

Dosing Date: Formulation and lot #:

Instruments:

Pooled Sample Hardness Alkalinity Conductlvity Time
t
Concentration Chamber IDs (mgfLCaCOy) | {mg/L CaCOy) {nSfem) Date

{military) Inftials

Nate: Hardness, alkalinity, and conductivity will be measured upon termination of trial from pooled replicate samples.

Chamber D Ternperature (°C) pH Date Time [military) Initials

Note; Temperature and pH will be measured upon termination of trial from each individual test chamber. These
values will be used far ammonia analysis.

13JAN2012/vs1.2

This datasheet was approved by on /7 a0 2o
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Study Title: “Effects of Pseudomonas fluorescens (P-CL145A} to glochidia from

seven different unionid species”

Study number: AEH-11-PSEUDO-01

File Folder: Lab book/pgs: Reviewed: Verified:

Test Chemical Stock Preparation Data Form

Test Chemical: Pseudomonas fluorescens strain 145A

Test Chemical Lot # __ Date Rec’d ' Exp.Date =

Mussel Species ~ BlockID
Instruments:
Chemical Weighing:
Sample 1.D. Sample wt. (g) Date/Time Initials

*Chemical samples to be stored refrigerated until used for stock preparation,

Stoek Preparation:

Dilution Vol Dilution Use (ie: Active stock for Date/
Sample LD. {ml) time HGE) Time

Initials

*Stocks to be prepared immediately before use, except for heat deactivated stock which

will be prepared prior to use to allow for deactivation and cooling.

This datasheet was approved b on_ {LJgn/ 25/

11JAN2012/version 1.1
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Study Number AEH-11-PSEUDO-01

File Folder: Lab book/pgs: Reviewed: Verified:
Pipette Calibration
Pipette Brand/Model/SN: Tip Type:
Balance: Thermometer:
Temperature: Water Density* (g/mL):
Pipette Setting Water Mass Time
{uL) Rep # (5) Date {military) Initials
1
2
3
4
5
6
7
8
9
10
Mean
Standard Deviation

Relative Standard Deviation (Standard Deviaticn / Mean *100):

Pass or Fail (Pass = Relative Standard Deviation < 1%):

Pipette Volume (Mean mass / Water Density®):

“Note: "|5ib.étte callbration must be performed with deionized water left te adjust to amblent room temperature

for at least 24 hours prior to calibration.

1

0.9979948; 22°C:0.8877730.

This datasheet was approved by on J& RN Zutd

11JAN2012/versionl.1
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Water density (g/mL) at varying temperatures: 18°C: 0.9985976; 19°C: 0.9984073; 20°C: 0.9982063; 21°C:




Study Title: “Effects of Pseudomonas fluorescens (PF-CL145A) to glochidia from

seven different unionid species”

Study number: AEH-11-PSEUDO-01

proved by Date /o"/éy'//

Lab book/pgs: Proofed: Reviewed:

emical Stock Preparation Data Form
Test Chemical: Pseudomonas fluorescens strain 145A
Test Chemical Lot # Date Rec’d Exp. Date

Chemical Weighing:

Sample LD. Sample wi. @;\ Date/Time Tnitials

*Chemical samples to be stored refrigerated until used for stock'greparation.

25¢. -PD\fvhﬁ W
~revsed o (3B 2ol
Stock Preparation: 'f"‘u l%ﬂh“ 2012, o u,:\\\

. n\An £~ 14 \‘)Q».s Kl

3 Thnige|

—

Dilution Yol ‘Dﬂﬁ‘ﬁbn Usc (ict Active stock for  Date/
Sample LD. {ml) time HGE) Time

Initials

¥Stocks to be prepared immediately before use, except for heat deactivated stock which

will be prepared at least 1 hr prior to use to allow for deactivation and cooling,

95




Study Number AEH-11-PSEUDC-01

File Folder:

Lab book/pgs: Proofed: Reviewed:
Water Quality — Form 2

During Exposure {Dissolved Oxygen, pH, Temperature)

Mussel Species: Block ID;
Sample | Dissolved Oxygen Temperature Time
ID (mg/l) pH {"C) Date tmllitary) | Initials
i
Light Measurement Block Number Date Time [military) Initials

Note: Dissolved oxygen, pH, and temperature will be measured at least twice during the exposure periad in the
controls and high concentrations.

Approved by

170CT2011/vst.1

Date: /9 ﬁ?/l/

Pg_d_of &
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Study Number AEH-11-PSEUDO-01

File Folder: Lab book/pgs: Proofed: Reviewed:
Water Quality - Form 1

Initial {Dilution Water Hardness, Alkalinity, and Temperature)

Date/Time Containers Filled: Initials;
Hardness Alkalinity Temperature Time
Rep # {mg/L CaCOs) {mg/L CaCOy) {°C) Date (military) Initials
1
S
3
Mean

Note: Hardness, alkalinity, and temperature will be measured prior to test initiation from well water aerated and
allowed to acclimate to room temperature for at least 24 hours prior to use.

Approved by: Date: 5:’//“!,/

Pg L{ of I3
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Study Number AEH-11-PSEUDC-01

File Folder:

Lab book/pgs:

Proofed:

Water Quality — Form 3

Reviewed:

Upon Termination (Hardness, Alkalinity, Conductivity, Temperature, and pH)

Mussel Species: Block ID:
Pooled Sample Hardness Alkalinity Conductivity Time ,
Concentration SR mgicacoy | (masicacos) | tustem) | " | gmilany | TR

Nate: Hardness, alkalinity, and conductivity will be measured upon terminaticn of trial from poo!eﬁ replicate samples.

Sample ID

Dissolved Oxygen

tme/L)

Tempetature {°C)

pH

Date

Time [military)

Initials

Note: D.O., temp
Approved by:

170CT2011/vs1.1

Date: fﬂ/f?///
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measured upan termination of trial from each individual test chamber for ammonia analysis.

P.g __g__ of \%
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Study Number AEH-11-PSEUDO-01

File Folder: Lab book/pgs: Proofed: Reviewed:

Pipette Calibration

Pipette Brand/Model/SN: Tip Type:
Balance: Thermometer:
Temperature: Water Density (g/mL):
! Pipette Setting Water Mass Time
: (ML) Rep # (&) Date {military) Initials
: 1
2
3
4
5
6
7
8
9
10
Mean
Standard Deviation

Relatlve Standard Deviation (Standard Deviation / Mean *100):

Pass or Fail (Pass = Relative Standard Deviation < 1%):

Pipette Volume (Mean mass / Water Density"):

Note: Pipette calibration must be performed with deionized water left to adjust to ambient room temperature

for at least 24 hours prior to calibration.

0.9979948; 22°C:0.8977730.

Approved by:

Water density (g/ml) at varying temperatures: 18°C: 0.9985976; 19°C; 0.9984073; 20°C: 0.9982063; 21°C:
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Study Title: “Effects of Pseudomonas fluorescens (Pf~CL145A) to glochidia from seven
unionid mussel specics”

Study number: AEH-11-PSEUDO-01

Approved by Date S-5 -/

File Folder: Lab book/pgs: Proofed: Reviewed:

Donor Mussel UMESC Lot Number Assignment Form

DONOR MUSSEL INFORMATION:

Species:

Number of Donor Mussels: Collection Date:

Collection Location:

Species Identification performed by:

Title/affiliation of identifier:

UMESC Arrival Date:

Receiving UMESC tank/room #

Additional information;

UMESC LOT NUMBER DESIGNATION:

Witness and form recorded by:

UMESC

Printed Name Signature Affiliation Date

ngr of | T
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Study Title: “Effects of Pseudomonas fluorescens (Pf-CL145A) to glochidia from seven
unionid mussel species”

Study number: AER-11-PSEUDO-01

Approved by Date &~ §°//

File Folder: Lab book/pgs: Proofed: Reviewed:
Glochidia Test Organism UMESC Lot Number Assignment
Form
Species:
Number of Donor Mussels: Donor Mussel Lot #:

Extraction Date; / /201___ Extraction Time (military)

Extraction Location: UMESC rm 15 Container ID:

Approximate Number of glochidia:

Glochidia extracted by: Affiliatien:

Additional information:

UMESC GLOCHIDIA LOT NUMBER DESIGNATION:

Witness and form recorded by:

UMESC

Printed Name Signature - Affiliation Date

Pg d of \¥
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Study Title: “Effects of Pseudomonas fluorescens (P/~CL145A) to glochidia from seven

unionid mussel species”

Study number: AEH-11-PSEUDO-01

Approved by Date 5-5- 4

File Folder: Lab book/pgs: Proofed: ~ Reviewed:

Glochidia Exposure Dosing Form

Species: UMESC lot number:

Test Block Assignment (circle one):_ 1 2 3

Estimated # glochidia/Chamber

Date/time (military) of dosing initiation:

Date/time (military) of desing completion:

Additional information:

Witness and form recorded by:

UMESC

Printed Name Signature Affiliation

Pg  of 1%

Date
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Study Title: “Effects of Pseudomonas fluorescens (Pf-CL145A) to glochidia from seven
unionid mussel species”

Study number: AEH-11-PSEUDO-01

-
Date_5 =5

File Folder: Lab book/pgs: Proofed: Reviewcd:

Approved by

Glochidia Aliquot Distribution Form

Species: UMESC LOT NUMBER:

Test Block Assignment (cirele one):__1 2 3

Aliguot Yolume (pl): Estimated # glochidia/aliquot

Initial Distribution aliquot date/time (military):

Final Distribution Aliquot date/time (military):

Number of Aliquot rounds; Estimated # glochidia/chamber

Additional information:

Witness and form recorded by:

UMESC

Printed Name Signature Affiliation Date

Pg |0 of |
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Study Number AEH-11-PSEUDO-01

File Folder: Lab book/pgs: Proofed: Reviewed:

Daily Care Worksheet

Tank #; Room #; Month/Year:
Species:
Lot Number:

Flow Rate
Feed {mL/min)
Time Inflow Pump Temperature Dissolved
Day (military) {°C) Oxygen (mg/L) | pH Initials

LI~ NN =

31

Daily Food Prep: Mix 44.0g Shellfish diet, 35.3g Tetroselmis, and 92.4g Thalassiosira weissflogii with 14,400 mL well water each
day, to be delivered by peristaltic pump at 10 mL per minute, Target water inflow rate is 1,100 mL/min. Prepare fresh diet
daily.

Approved by Date:_9=7~" Pg il _of IS
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Study Number AEH-21-PSEUDO-01

File Folder:

Lab book/pgs:

During Exposure (Dissolved Oxygen, pH, Temperature)

Proofed: _

Water Quality — Form 2

Reviewed:

Mussel Species: Block ID:
Sample | Dissclved Oxygen Temperature Time
D (mg/L) pH (°c} Date (military) | Initials

Note: Dissolved axygen, pH, and temperature will be measured at least twice during the exposure period in the

centrols and high concentrations,

Approved by:

Date: 5://“ Y
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Study Title: “Effects of Psewdomonas fluorescens (Pf-CL145A) to glachidia from seven
unionid mussel species”

Study number: AEH-11-PSEUDO-01

Approved by Date S-%-#

File Folder: ab book/pps: Proofed: Reviewed: o

Donor Mussel UMESC Lot Number Assignment Form

DONOR MUSSEL INFORMATION:

Species:

Number of Donor Mussels: Collection Date:

Collection Location:

Species 1dentification performed by;

Title/affiliation of identifier:

UMESC Arrival Date:

Receiving UMESC tank/room #

Additional information:

UMESC I.OT NUMBER DESIGNATION:

Witness and form recorded by:

UMESC

Printed Name Signature Affiliation

Pg |7 of 1%
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Study Title: “Effects of Pseudomonas fluorescens (Pf-CL145A) to glochidia from seven
unionid mussel species”

Study nomber: AEH-11-PSEUDO-01

Approved by Date 5-5-#

File Folder:___ Lab book/pgs: Proofed: Reviewed:
Glochidia Test, Organism UMESC Lot Number Assignment
Form
Species:
Number of Donor Mussels: Donor Mussel Lot #:

Extraction Date: / 201

traction Time (military)

Extraction Location: UMESC rm 15 Container ID;

VIS |3 TP N LR
\ Affiliigon S 72013 N

he lm-«g,e/( be used,
4

Approximate Number of glochidia:

Glochidia extracted by:

Additional information; Lw

S AT Dol

\

\

UMESC GLOCHIDIA LOT NUMBER DESIGNATION: \

Witness and form recorded by:

UMESC

Printed Name Signature Affiliatio Date

Pg 1%_of |5
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Appendix2. Deviations from the Study Protocol

Number  Report

ftem Item description of page
num ber pages  number

1 Deviations#1 and#2 from Study Protocol, Study # AEH-11-PSEUDO-01 1 114

2 Deviation#3 from Study Protocol, Study # AEH-11-PSEUDO-01 1 115

3 Deviation#4 from Study Protocol, Study # AEH-11-PSEUDO-01 1 116

4 Deviation#5 from Study Protocol, Study # AEH-11-PSEUDO-01 1 117

5 Deviation#6 from Study Protocol, Study # AEH-11-PSEUDO-01 1 118

6 Deviation#7 from Study Protocol, Study # AEH-11-PSEUDO-01 2 119

7 Deviation#8 from Study Protocol, Study # AEH-11-PSEUDO-01 2 121

8 Deviation#9 from Study Protocol, Study # AEH-11-PSEUDO-01 1 123

9 Deviation#10 from Study Protocol, Study # AEH-11-PSEUDO-01 5 124

10 Deviation#11 from Study Protocol, Study # AEH-11-PSEUDO-01 2 129
11 Deviation#12 from Study Protocol, Study # AEH-11-PSEUDO-01 2 131
12 Deviation#13 from Study Protocol, Study # AEH-11-PSEUDO-01 2 133
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United States Department of the Interior

ORIGINAL

Biclogical Resources Division
Upper Midwest Environmental Sciences Center
2630 Fanta Reed Road
La Crosse, Wisconsin 64603

ltem No.

OIS

FOLDERNO. 3_

.

MEMORANDUM

Date: June 3, 2011
Ta:  The Record Study Number AEH-11-PSEUDO-01

Subject: Deviations 1 and 2 to study AEH-11-PSELIDO-01 “Effects of Pseudomonas fluorascens (PE
CL145A) to glochidia from seven unionid mussel species’

Deviation #1 ~ Sections 4.2 and 6.2 (Experimental Design and Determination of viability) state that the
viability will determined on subsamples of approximately 100 glochidia taken from each exposure chamber
at 6, 12 and 24 h post exposure. After comnpleting the 24-h viability assessments for Block 1 {Lampsilis
cardiurn} the test replicates for each concentration were pooled for the final water quality measurements. A
control chamber (2B1) from Block 2 (L. higginsii) was inadvertently pocled with the control chambers from
Block 1. Because chamber 281 was pooled with the controf chambers from Block 1, a glochida sample was
not taken for this one control replicate at 24-h post exposure to assess L. higginsii viability in that one control
replicate. The remaining two L. higginsii controls (chambers 2C3 and 2C6) were sampled to assess glochida
viability at 24-h post exposure according to the stucy protocol except that two ~100-pL aliquots were
collected per replicate and the glochida viability recorded in each aliquot (two separate glochida viability
determinations per control replicate).

Deviation #2 — Seclion 5.2 (Water Chemistry) of the study protocol specifies that water remaining in the
replicates will be pocled after glochidia aliguots are taken to determine glochidia viability at 24-h post
exposure. Lampsilis higginsii controf replicate chamber 3/ as inadvertently combined with the L. cardium
control chambers. Therefore, the water quality measurements at 24-h post exposure for L. cardium were
determined in a water sample of which a portion was derived from the L. higginsii cantrol. The water quality
measurements for the L. higginsii controls were made In a water sample which only contained water from
control replicate chambers 2C3 and 2C6,

The impact of these deviations tc the outcome of the study will not be fully known untit the glochidia viability
data are analyzed., Therefore, an assessment of the impact of this deviation will be rendered in the final
study report.

Daté

O T pguphial eonr ~ phe humhe i 2BI 3-te155a~

 PRODFED BY
Wiliater 7205 Dot 5 A/4/13
REVIEWEDS =

cc: UMESC QAU farale: _ Date:

Page 1 of 1
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£

United States Department of the Interior 5‘.13; ﬁf@ Ry
U.S. GEOLGGICAL SURVEY )
Biological Resources Division !
Upper Midwest Environmental Sclences Center ltem No. -7
2630 Fanta Reed Road
La Crosse, Wisconsin 54603

MEMORANDUM FOLDER NO' w'-zm ?

SR -

Date: June 3, 2011
To. The Record Study Number AEH-11-PSEUDQO-01

Subject: Deviation 3 1o study AEH-11-PSEUDQ-01 “Effects of Pseudomonas fluorescens {PFCL145A) to
glochidia from seven unionid mussel specles”

Dgviation #3 — Sections 4,2 and 6.2 (Experimental Design and Determination of Viability) of the amended
pratocol states that the viability of glochidia from each mussel will be assessed by “drawing aliquots (e.g.
100 pL) of settled glochidia from the stock container with.an adjustable manual pipet fitted with a wids bore
tip and piacing it en a pre-labeled 35mm petri dish. The sample will be diluted with a known and consistent
volume (e.g. 200 pL) of acclimated well water to enhance dispersion of glochidia for more accurate
enumeration. The sample will be viewed under a dissecting microscope, adjusted for maximum clarity and
magnification, and a photomicragraph will be recorded. Approximately one drop of a saturated sodium
chloride solution {12 g NaCl/ 50 mL of D.I. H,0 [ASTM E2455-06]) will be added to the sample and after one
fminute a second photornicrograph will be recorded. Enumerations will be conducted for the total number of
glochidia within the sample and the number of glochidia closed or open before and after sodium chloride
addition. The percentage of viable glochidia {glochicia that respond to sedium chloride exposure by valve
closure) will be calculated by the following method:

Percent viable = ([Total number of glochidia in sample - {total number of glochidia closed
befare acdition of sodium chloride + number of glochidia open after sodium chloride
addition})/ Total numiber of glochidia in sample) * 100

I viability is acceptable (280%) for a mussel, the glochidia from that mussel will be pocled with glochidia
from other mussels of that species.”

The procedures as described in the protocol were followed except mussels that were observed to have high
viability, the exact viability percentage was not determined prior to allowing the glochidia into the study. For
these mussels a preliminary visual abservatior was used to determine acceptable viability. Only two L.
higginsii mussels appeared to have viability near the threshold limit of 80% viability. For these mugsels a
preliminary estimation of the viability using the formula in the protoco! showed that the viability was greater
than the minimum 80% for acceptance.

The methods described were used to substantially reduce the period from glochidia extraction until use in
the study. No negative impacts to the study are anticipated as the exact viability of the glochidia will be
determined from the photomicrograch records, viability = 0% for all but two mussels was easlly identified by
visual observation and the two higginsii mussels with somewhat reduce viability were determined to have
acceptable viability by using the formula described in the protocol. The calculations were preliminary and
not recarded, however they did indicate greater than 80% viability.

G
s A. Luorha, B.A. Date
thdy Director, UMESC

J

PRAsLTFED BY |,
AR ' ipitiato: 05, maz.mv’/&»//ﬂ
REVLEWED BY
frifdiala: Datet

v P )

Page 1 of 1
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ORIGL AL

United States Department of the interior

U.S. GEOLOGICAL SURVEY

Upper Midwest Environmental Sciences Center

Biclogical Resources Division !tem N‘O, | 4 7
PHVETITEST0L oo

2630 Fanta Reed Read

ool

La Crosse, Wisconsin 54603

FOLDER NO. 3_|

MEMORANDUM

Date: June 7, 2011
Ta:  The Record Study Number AEH-11-PSEUDO-01

Subject: Deviation 4 to study AEH-11-PSEUDQ-01 "Effects of Pseudomonas fluorescens (P-CL145A) to
glochidia from seven unionid mussel species”

Deviation #4 — UMESC SOP GEN 012.2 section C, 3 & 4, specify that * the chemical removed from the test
chemical container will be weighed into a tared vessel and the welght of the chemical mass recorded in the
Test Chemical Use Log {Form GEN 012.2b).” and “After the chemical has been removed from the test
chemical container (including the cap or lid) re-weigh the container and its conients and record the weight in
the use log",

When the test chemical was removed from the container, four separate aliquois of ~ 2.0 grams each were
weighed into separate tared 50-mL beakers. The exact weight of test material welghed into each beaker
was recorded on a piece of [aboratory tape fixed to the beaker. At the conclusion of the all samples being
removed the container was re-weighed and a single eniry was placed into the chemical use loghook, The
original tapes (containing the exact chemical weights) affixed to the beakers were retained and were filed in
file folder 8 of the study records along with a description and time of their use. Additionally, an entry
explaining the procedures used were recorded in the chemical logbook and laboratory notebook.

No adverse impacts to the study are anticipated as a result of this deviation,
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ORIGIMAL
United States Department of the Interior

U.S. GEOLOGICAL SURVEY
Upper Midwest Environmental Sciences Center u@m N 0 G] l
g Ll AR Sk

2630 Fanta Reed Road
La Crosse, Wisconsin 54603

MEMORANDUM FOLDER NO, ﬂém

Date: January 11, 2012
To:  The Record Study Number AEH-11-PSEUDO-01

Subject: Deviation 5 to study AEH-11-PSEUDO-01 “Effects of Psendomonas fluorescens (Pf-
CL145A) to glochidia from seven unionid mussel species”

Deviation #5 — Sections 4.2 and 6.2 (Experimental Design and Determination of viability) of the
amended protocol (see Amendment 3) state that “approximately one drop of saturated sodium
chloride solution (12g NaCl/50 mL of D.I. H;0 JASTM E2455-06]) will be added to the sample
and after one minute a second photomicrograph will be recorded. The total number of glochidia
within the sample and the number of glochidia closed or open before and after sodium chioride
addition will be determined”. Due to the large quantity of samples to be processed, samples were
placed on the microscope stage and photographed to enumerate for viable glochidia (i.e., those
with open valves). One drop of a saturated sodium chloride solution was added to the sample
and a timer was started. The sample was then removed from the microscope stage and replaced
with the next sample. Once the minute was over, the original sample exposed to the saturated
sodium chloride solution was again placed on the microscope staged and photographed to
enumerate for viable glochidia (i.e., those with closed valves). This process was used for the
initial viability, distribution, 6, 12, and 24 hour viability determinations.

The method described was only used for samples processed on May 12-13, 2011, No negative
impacts to the study are anticipated as each sample was re-photographed at the one minute post-
exposure to saturated sodium chloride. The photographs are not aligned in the same way from
before salt to after salt, but will have no impact on enumeration.

3PNl A Jhw 2o
Date pproved by Date
Kerry'L. Weber, M.S. James A. Luoma, B.A.
Principal Investigator, UMESC Study Director, UMESC =~ PROOFEDR BY
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MEMORANDUM

2.

Date: January 11,2012
To:  The Record Study Number AEH-11-PSEUDOQ-01

Subject: Deviation 6 to study AEH-11-PSEUDO-01 “Effects of Pseudomonas fluorescens (Pf-
CL145A) to glochidia from seven unionid musse] species™

Deviation #6 — Sections 4.2 and 6.2 (Experimental Design and Determination of viability) of the
amended protocol (see Amendment 3) state that “if glochidia can be enumerated and viability
statues (i.e. open or closed) reliably determined through photomicrograph records (i.e. the
glochidia remain on a single focal plane)” then the viability of the subsample of approximately
100 glochidia from each chamber will be assessed at 6, 12, and 24 h post exposure by
enumeration through a dissection microscope, The 24 h control dosing (0 mg/L) photographs
taken on May 12, 2011 for Plain pocketbook (Lampsilis cardium), Higgins eye (Lampsilis
higginsti) and Fatmucket (Lampsilis siliquoidea) were enumerated on May 16, 2011 using Image
Pro Software. The new Nikon NIS-Elements BR imaging software was received and installed
after this enumeration occurred. Therefore, the samples were recounted on August 10-16, 2011
using the new software. The original enumerations from Image Pro were retained as Jjpg images.
The enumerations using the Nikon NIS-Elements BR software were saved as .tif files. All count
data from both enumerations were recorded on the Glochidia Photomicrograph Counting Record
datasheet (File Folder 12C) and within the electronic log (pages 1 to 24 of I://ABH-11-PSEUDO-

01/Pictures/12May11/24h). The count data from the Nikon NIS-Elements BR software were
used during analysis.

Samples that were re-counted using the Nikon NIS-Elements BR software include:
Plain Pocketbook Higgins Eye Fatmucket
' Eeem e oy

v ) S

'3B2-2

No negative impacts to the study are anticipated, The images analyzed with Nikon BR Elements
i i which glochidia are included in the dataset.

LT 261 DI 2091
n by Date Date

Kerry L. Weber, M.S. es A. Luoma, B.A. PROCOFED BY
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U.S. GEOLOGICAL SURVEY

Upper Midwest Environmental Sciences Center i \
2630 Fanta Reed Road [t&m NO‘ E.LL...

La Crosse, Wisconsin 54603

MEMORANDUM FOLDERNO. 2

Date: January 11,2012
To:  The Record Study Number AEH-11-PSEUDO-01

Subject: Deviation 7 to study AEH-11-PSEUDO-01 “Effects of Pseudomonas fluorescens (Pf-
CL145A) to glochidia from seven unionid mussel species™

Deviation #7 ~ Section 6.2 (Determination of viability) of the amended protocol (see
Amendment 3) states that “the total number of glochidia within the sample and the number of
glochidia closed or open before and after sodium chloride addition will be determined.” Samples
taken on May 12, 2011 for Plain pocketbook (Lampsilis cardium), Higgins eye (Lampsilis
higginsii) and Faimucket (Lampsilis siliguoidea) were enumerated from August 10 to 22, 2011 in
this manner, which is prior to the written amendment. The samples analyzed following this
procedure can be found in Table 1 on page 2 of this deviation.

No negative impacts to the study are anticipated as an official amendment was approved for this
procedure after the fact.

ISPy 2ol
Date
.. Weber, M.S.
Principal Investigator, UMESC
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Date

James A. Luoma, B.A,
Study Director, UMESC
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Table 1. Samples analyzed using modified enumeration procedure

outlined in amended protocol (see Amendment 3)

Plain .
POCketbaok Higgins Eye Fatmucket
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United States Department of the Interior g BlGlNAk

U.S. GEOLOGICAL SURVEY
Upper Midwest Environmental Sciences Center
2630 Fanta Reed Road

La Crosse, Wisconsin 54603 !tem NO,, [Q

¥

MEMORANDUM

FOLDERNO. 3.

Date: January 11, 2012
To:  The Record Study Number AEH-11-PSEUDO-01

Subject: Deviation 8 to study AEH-11-PSEUDO-01 “Effects of Pseudomonas fluorescens (Pf-
CL1435A) to glochidia from seven unionid mussel species”

Deviation #8 — Sections 4.2 and 6.2 (Experimental Design and Determination of viability) of the
amended protoco] (see Amendments 2 and 3) state that “if glochidia can be enumerated and
viability status (i.e. open or closed) reliably determined through photomicrographic records (i.c.
the glochidia remain on a single focal plane” then “the sample will be viewed under a dissecting
microscope, adjusted for maximum clarity and magnification, and a photomicrograph will be
recorded”. Photographs taken on May 13, 2011 were saved as jpg files. During a training
session, it was brought to our attention that compression inherent to .jpg files actually discards
information associated with images. Over time, the loading and saving of .jpg images can cause
enough information to be lost as to actually degrade the image. Therefore, the jpg photographs
taken on May 13, 2011 were converted to a .tif file on August 3, 2011, which were then
enumerated from August 9-22, 2011, During the conversion process and/or enumeration, 5 of
the photographs were inadvertently over-written. Two of the over-written photographs were
restored by Martin Tagesen using the network back-up while three of the over-written
photographs were converted back to a .tif file from the original .jpg file. See the Table 1 on page
2 of this deviation for detailed information.

No negative impacts to the study are anticipated as the .tif files are have greater integrity and
each photograph was restored to its original file before analysis was conducted.

_ Honn oia e o1
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. Weber, M.S, es A. Luoma, B.A.
Principal Investigator, UMESC Study Director, UMESC

FPROOFED &Y
Enitinis: ,\i_?fi Bate 14/ b//A
RV EWED 8Y

nteig Datat

cc: UMESC QAU Page 1 of 2

121



AEH /1~ PSEups - 0} @ﬂj G“#Aﬁ

Table 1. Detailed information regarding restoration for over-written files:

Sample ID Data Restoration Information

ver-wr:tten o1 Auut 3, 2011
3B1-12h-as.jpg  Restored on: August 4, 2011 by Martin Tagesen
Restored using: Network back-up from 13 May 2011

Over—wrltten on: August 12 2011
2A5-24h-bs.tif  Restored on: August 12, 2011 by Ketry Weber
Restared using original picture file: 2A5-24h-bs.jpg
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United States Department of the Interior

U.S. GEOLOGICAL SURVEY
Upper Midwest Environmental Sciences Center
2630 Fanta Reed Road
La Crossc, Wisconsin 54603

MEMORANDUM ltem No. /3
File Foldan + 3 -

Date: February 7, 2012
To:  The Record Study Number AEH-11-PSEUDO-01

Subject: Deviation 9 to study AEH-11-PSEUDO-01 “Effects of Pseudomonas fluorescens (Pf-
CL145A) to glochidia from seven unionid mussel species™

Deviation #9 — Sections 4.2 and 6.2 (Experimental Design and Determination of viability) of the
amended protocol (see Amendments 2 and 3) state that “if glochidia can be enumerated and
viability status (i.e. open or closed) reliably determined through photomicrographic records (i.e.
the glochidia remain on a single focal plane” then “the sample will be viewed under a dissecting
microscope, adjusted for maximum clarity and magnification, and a photomicrograph will be

- recorded”. During enumeration of Hickorynut glochidia (dosed on January 19, 2012) for initial
viability, the following photograph was inadvertently over-written: HIC-3-I-bs.tif. The original
file was restored by Martin Tagesen using the network back-up from January 19, 2012,

No adverse impacts to the study will result from this error as the over-written file was restored
from a backup of the original file.

_ DEFEBIR OV Eh 17

Wiiitfcn by Date pproved by Date
Kerty L. Wcher, M.S. James A. Luoma, B.A.
Principal Investigator, UMESC Study Director, UMESC
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United States Department of the Interior

U.S. GEOLOGICAL SURVEY
Upper Midwest Environmental Sciences Center
2630 Fanta Reed Road
La Crosse, Wisconsin 54603

MEMORANDUM

Date: October 31, 2012
To:  The Record Study Number AEH-11-PSEUDO-01

Subject: Deviation 10 to study AEH-11-PSEUDO-01 “Uffects of Pseudomonas fluorescens { Pf-
CL145A) to glochidia from seven unionid mussel species™

Deviation #10 — Filcnames for the photomicrographs of glochidia samples were changed to allow
for unique file identification, The original photomicrograph codes used were not unique as the
test system was used for multiple species and formulations and the original photomicrograph
codes did not identify the species or product formulation. The filenames for each
photomicrograph were renamed to include unique identifiers for each time point at which
photomicrographs were recorded. Codes were used within the filenames to make the file
identifiable to species, formulation, concentration, sample, exposure time and before or after salt
addition, as applicable. The resulting codes allow for unambiguous photomicrograph tracking.

INITIAL VIABILITY

Photomicrographs were used to determine the suitability of glochidia for inclusion in the
cxposurcs. Photomicrographs were recorded for samples of glochidia flushed from each gravid
mussel. The glochidia were photographed before and after a concentrated salt solution was
added to the sample to induce valve closure, The photomicrographs were enumerated according
to the procedures described in Amendment 1 of the protocol.

The original codes used in the original filenames were not unique as two formulations were used
in exposures. The formulation type was incorporated into the filecname. Additionally, once files
were enumerated, they were then saved with a new filename that had the addition of T, O or C
(Total count, Open count or Closed count} at the end of the filename which designate the type of
count performed. Sce Table 1 for the original filenames, the new filenames and enumeratec
filenames for the initial viability samples.

cc: UMESC QAU Page 1 of 5
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Table 1, Initial Viability Filenames

PPB-1-1-bs

bs or as (before or afier salt addition)

Original Filcname I (Initial Viability)

Mussel # (1, 2 or 3)

Species 3 Letter Code

PPB-SIT)P—I—I-I;‘S

bs or as (before or after salt addition)

I (Initial Viabitity)

New Filename
Mussel #(1, 2 or 3)
Formulation Type (FDP or SDP)
Species 3 Letier Code
PPB-SDP-1-1-bs-T
A ) F A
Count Type
(T, O or C: total count, open count or closed count)
Enumerated bs or as (before or after salt addition)
Filename ' 1 (Initial Viability)
Mussel # (1,2 or 3)
Formulation Type {(FDP or SDP)
Species 3 Letter Code B
DISTRIBUTION

Photomicrographs were recorded on samples collecled during each round of distribution to the
exposure chambers, Distributions were completed in 5 rounds with 18 aliquots per round,
Photomicrographs were recorded on the initial aliquot and then after every 6 aliquots for a total
of 16 distribution samples for each species. The photomicrographs were recorded and
cnumetated to cstimate the number of animals distributed to each chamber. Distribution samples
that had very dense quantities of glochidia were subdivided into more manageable counts before
being photomicrographed. The photomicrographs were enumerated according to the procedures
described in Amendment 1 of the protocol.

cc: UMESC QAU Page 2 of 5
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The codes used in the original filenames were unique and were retained with the exception of the
plain pocketbook (PPB) photomicrograph files. Plain pocketbook was the only species that was
exposed to both formulations. Therefore, the formulation type was added only to the PPB
distribution photomicrographs. Additionally, once files were enumerated, they were then saved
with a new filename that had the addition of T (Totzal count) at the end of the filename which
designate the type of count performed. See Table 2 for the original filenames, the new filenames
and enumerated filenames for the distribution samples.

Table 2, Distribution Filenames

PPB-R2-2.1
1
Subdivided (1, .2, .3, etc.}

(only for dense distribution samples)
Original Filename
Sample Number (1-5)

Distribution Round (R1-R5)

Species 3 Lelter Code

Pl?B-SDP-RZ-Z. 1

I A A

' Subdivided (.1,.2,.3, etc.)

(only for dense distribution samples)

New Filename Aliquot Number (1-5)

Distribution Round (R1-R5)

Formulation Type (FDI* or SDI")

Species 3 Letter Code

PPB-S]?P—I}Z-Z. 1-T

4

r T Total Count ONLY
Subdivided (1, .2, .3, etc.)

Enumerated (only for dense disiribution samples)
Filename Aliguot Number (1-5)
Distribution Round (R1-R5)
Formulation Type (FDP or SDP)
Species 3 Letter Code
ce: UMESC QAU Page 3 of 5§
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VIABILITY SAMPLES (6, 12 AND 24 HOUR)

Photomicrographs were recorded on glochidia samples collected from each exposure chamber at
6, 12 and 24 houts post-dose initiation to determine viability, Two photomicrographs were
recorded for each sample collected for viability assessment. The first photomicrograph was
recorded prior to the addition of a salt solution to induce valve closure and the second after
induced closure. The photomicrographs were enumerated according to the procedures described
in Amendment 1 of the protocol.

The codes used in the original filenames were not unique as multiple species were exposed using
the same test system and two formulations were used in the exposures. Therefore, the species
ID, formulation type and concentration were added to the filenames. Additionally, once files
were enumcrated, they were then saved with a new filename that had the addition of T, O or C
{Total count, Open count or Closed count) at the end of the filename which designate the type of
count performed. See Table 3 for the original filenames, the new filenames and enumerated
filenames for the viability samples at 6, 12 and 24 hours.

Tablc 3. Viability Samples (6, 12 and 24 hour)

1A2-6h-bs

bs or as (before or after salt addition)

Original Filename .
Sample Time (s, 12 or 24n)

3 Letter Sample ID

(1 = Test System Section (1,2 or 3)
A =Row (A, Bor C)

\ 2 = Positien within row (1 —6)

PPB-SDP-100-1 A2-6h-lT)s
A ¥ 3 1\
bs ox as (before or after salt addition)

Sample Time (6, 12 or 241)

3 Leiler Sample ID
1 = Test System Section (1, 2 or 3}
A =Row (A, Bor C)

New Filename 2 = Pasition within row (1 - 6)

Concentration
ctrl = Control (0 mg/L)
50 = 50 mg/L active ingredient
100 = 100 mg/L active ingredient
200 = 200 mg/L active ingredient
300A1 =300 mg/L active ingredient
300HD = 300 mg/L heat deactivated

Formulation Type (FDT or SDP)

Species 3 Letter Code

cc: UMESC QAU Page 4 of 5
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Table 3 (con.) 6, 12 and 24 Hour Viability Samples

PPB-SPP-100-1A2-6h-bS-}“

T,Oo0orC
(Total Count, Open Count or Clased Count)

bs or as (before or after salf)
Sample Time (6, 12 or 241}

3 Letter Sample ID

Enumerated 1 = Test Sysiem Section (1,2 or 3)
. A=Row {A, Bor )
Filename 2 = Pusition within row (1 - §)

Concentration
etrl = Control (0 mg/L)
50 = 50 mg/L active ingredienf
100 = 100 mng/1. active ingredient
200 = 200 g/l active ingredient
JORAI =300 mg/L active ingredient
JOOHD = 300 mg/T, heat deactivated

Formulation Type (EDP or SDP)

Species 3 Letter Code

No adverse impacts to the study will result from this change.

~I-1L
5 octis j0~3
it by Date pproved by Date
Kerry L, Weber, M.S. James A, Luoma, B.A.
Prineipal Investigator, UMESC Study Director, UMESC
cc: UMESC QAU PageSof 5
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United States Department of the Interior

U.S. GEOLOGICAL SURVEY
Upper Midwest Environmental Sciences Center
2630 Fanta Reed Road
La Crosse, Wisconsin 54603

MEMORANDUM

Date: November 27, 2012
To: The Record Study Number AEH-11-PSEUDO-01

Subject: Deviation 11 to study AEH-11-PSEUDO-01 “Effects of Pseudomonas fluorescens (Pf-
" CL145A) to glochidia from seven unionid mussel species”

Deviation #11 — Sections 4.2 (Expcrimental Design) and 5.1.4 (Test Animal: Inclusion criterion)
of the amendment 1 of the protocol entitled “Effects of Pseudomonas fluorescens (Pf-CL1435A)
to glochidia from seven unionid mussel species” states that “if viability [of glochidia] is
acceptable (= 80%) for a mussel, the glochidia from that mussel will be pooled with glochidia
from other mussels of that species™, Deviation 3 further states that “mussels that were observed
to have high viability, the exact viability percentage was not determined prior to allowing the
glechidia into the study. For these mussels a preliminary visual observation was used to
determine acceptable viability... exact viability of the glochidia will be determined from the
photomicrograph records,,,”

The initial viability of three individual mussels [Fatmucket (FAM 2), Higgins eve (HGE 1) and
Plain pocketbook (PPB 3)] appeared (by visual observation) to be greater than 80%, Upon
conducting the final counts of the photomicrograph records, it was discovered that the viability of
the glochidia from these individual mussels were slightly below 80%. See Table 1 for the mussel
[D and the percent viability.

The initial viability of one individual mussel [Black sandshell (BLS 2)] did not appear (by visual
observation) to be greater than 80% (photomicrograph enumeration = 54.4% vizable). Two
additional glochidia samples (BLS 2.2 and BLS 2.3) from this mussel were observed for initial
viability and they appeared to have near or greater than 80% viability (photemicrograph
enumeration = 79.4% and 85,4%, respectively). Upon visual observation of the two subsequent
samples, the glochidia from this mussel were pooled for use in the study,

The results obtained from the three viability samples (BLS 2, BLS 2.2 and BLS 2.3)
photomicrograph record counts were averaged te determine the viability of glochidia cxtracted
from BLS 2. Additionally, the mean initial viability from BLS 2 was used to determine the
pooled viability of all glochidia extracted from the BLS donor mussels. See Table 1 for the

cc: UMESC QAU 7 Page 1 of 2
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musse! ID and the percent viabilities,

No negative impacts to the study arc anticipated as the mean glochidia viability for all pooled
samples were greater than 80% criteria identificd in the study protocol.

23 oY 13 27 pro I
g by Date ZApproyed by Date
L. Weber, M.S. “James A. Luoma, B.A.
Principal Investigator, UMESC Study Director, UMESC

Table 1. Photomicrograph record determined glochidia viability from individual mussels.

Individual Percent Viability
(%)

Mussel 1D Pooled Viability (%)

HGE 2 . 80.8
HGE 3

BLS1 89.7
BLS 2 7318 832
BLS 3 86.9

* This value is the mean percent initial viability (%) of the 3 glochidia samples (BLS 2, BLS 2.2, BLS 2.3) from BLS
mussel 2. This value was used to determine the pooled initial viability (%) from the BLS donor mussels.

ce: UMESC QAU Page 2 of 2
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United States Department of the Interior

U.S. GEOLOGICAL SURVEY
Upper Midwesi Environmental Sciences Center
2630 Fanta Reed Road
La Crosse, Wisconsin 54603

MEMORANDUM

Date: December 17, 2012
To: The Record Study Number AEH-11-PSEUDO-01

Subject: Deviation 12 to study AEH-11-PSEUDO-01 “Effects of Pseudomonas ﬂuarescens (Pf
CL145A) to glochidia from seven unionid mussel species”

Deviation #12 — Sections 4.2 (Experimental Design) and 6.2 (Determination of viability) of the
amendment 3 of the protocol entitled “Effects of Pseudomonas fluorescens (Pf~CL145A) to
glochidia from seven unionid mussel species™ states that “if glochidia can be cnumerated and
viability status (i.c. epen ot ¢losed) reliably determined through photomicrograph records (i.e. the
glochidia remain on a single focal plane)” then the viability of the subsample of approximately
100 glochidia from each chamber will be assessed at 6, 12, and 24 h post exposure by
enumeration through & dissection microscope. As outlined in Note to File #2, the glochidia
photomicrograph records were used to: 1) determine the viability of extracted glochidia that were
used in the exposures; 2) estimate the number of glochidia distributed to each exposure replicate
and; 3) assess the treatment effects on the viability of glochidia at three time points (6, 12 and

24 h) during the exposure petiod. Note to File #2 provides clarification to the path and unique
folder and filenames for the photomicrograph records. Frumerated photomicrographs each
contain a text box legend containing the study number, species, formulation type (SDP vs. FDP),
concentraticn, filename and the glochidia count (i.e. Total Number Glochidia = the total number
of glochidia present before sall; Glochidia Open or Glochidia Closed = the number of glochidia
open or closed before or after salt). The legend allows the photemicrograph to be uniquely
identified. Legend data were typed in by the analyst upon completion of the enumerations and
the legend was then burned as an overlay onto the image,

During data proofing, the hard copy data was verified against the legend information on the
enumerated photomicrographs. Typographical errors were noted and corrected on 6
photomicrographs, The individual images were opened in the Nikon NIS-Flements BR software.
A new legend was created with the correct information. The new legend was burned as an
overlay on the image before it was saved. See Table 1 for the photomicrograph filename, the
typographical error and the correction.

No negative impacts to the study are anticipated as the data in the legend reflcets the original

co: UMESC QAU Page 1 of 2
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hard copy data. Enumeration data was immediately recorded on the “Glochidia Photomicrograph
Counting Record” datasheet (Iile Folders 11, 12A, 12B, 12C and 12D),

Table . Typographical errors in AEH-11-PSEUDQ-01 enumerated photomicrograph records,
Photomicrograph Filename Typographical error and correction

HGE-SDP-300HD-2A5-6h-bs-T-tif | Error: HGE-SDP-300HD-2A506h-bs-T tif
Correction: HGE-SDP-300HD-2A5-6h-bs-T.tif*

HIC-SDP-100-3C5-6h-bs-T.tif Error: HIC-SDP-100-3C6-6h-bs-T tif
Correction: HIC-SDP-100-3C3-6h-bs-T tif"
BLS-SDP-50-1A1-6h-bs-T.tif Error: BLS-SDP-50-1A1-6h-as-T.tif o

Correction; BLS-SDP-50-1A1-6h-bs-T tif"
MUC-SDP-100-2A2-12h-bs-C.tif Error: Glochidia Closed = 0

Correction: Glochidia Closed = 91°
HIC-SDP-300A1-3B5-12h-bs F.4if | Lirror: HIC-SDP-300A1-3B5012h-bs-T tif
Correction: HIC-SDP-300A1-3B3-12h-bs-T.tif*
HGE-SDP-300HD-2A5-24h-as-0.tif | Frror: Glochidia Open = 137

Correction: Glochidia Open = 42 °

Ao Typogi‘a;bhical errors identified by comparison to the filename. -
b Typographical errors identified by comparison of the data in the text box legend to the original hard copy data.

1 pas i
Date
Ketfy L. Weber, M.S. Jafhes A. Luoma, B.A.
Principal Investigator, UMESC Study Director, UMESC
ce: UMESC QAU Page 2 of 2
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United States Department of the Interior

U.8, GEOLOGICAL SURVEY
Upper Midwest Environmental Sciences Center
2630 Fanta Reed Road
La Crosse, Wisconsin 54603

MEMORANDUM

Date: March 16, 2015
To:  The Record Study Number AEH-11-PSEUDO-01

Subject: Deviation 13 to study AEH-11-PSEUDO-01 “Effects of Pseudomonas fluorescens (Pf-
CL145A) to glochidia from seven unionid mussel species”

Deviation #13 — Sections 4.2 (Experimental Design) and 5.1.4 (Test Animal: Inclusion criterion)
of the amendment 1 of the protocol entitled “Effects of Pseudomonas fluorescens (P/-CL145A)
to glochidia from seven unionid mussel species” states that “if viability [of glochidia] is
acceptable (> 80%) for a mussel, the glochidia from that mussel will be pooled with glochidia
from other mussels of that species™.

Deviation 11 calculated black sandshell donor mussel 2 (BLS 2) percent viability by taking the
mean of all three BLS 2 sample percent viabilities (BLS 2, BLS 2.2, and BLS 2.3). See deviation
11 for clarification. Deviation 13 calculates percent viability of BLS 2 using the sum total of all
glochidia and non-viable glochidia (those closed before the addition, and open after the addition
of salt) from all three BLS 2 samples.

See Table 1 for viable and non-viable glochidia counts and percent viability calculations.

The mean percent viability of the glochidia from all black sandshell donor mussels wag 84.5
percent, No negative impacts to the study were observed from the viability of glochidia from
donor mussel BLS 2 being 76.9 percent.

J //é//y

_I L
Written by Date

Date
Todd J. Severson, B.S. Jantes A, Luoma, B.A.
Biologist, UMESC Study Director, UMESC
cc: UMESC QAU Page 1 of2
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Table 1. Black sandshell donor mussel 2 initial glochidia viability samples and calculations,

Sample ID Total glochidia l:?:;;iig:);f Percent viability
BLS 2 237 108 54.4*
BLS 2.2 310 64 79.4%
BLS 2.3 536 78 85.4*
BLS 2 sum total 1083 250 76.9%

'Non-viable glochidia are glochidia closed prior to the addition of, and open after the addition of salt.

"Percent viability calculation: (total glochidia — non-viable glochidia) / total glochidia * 100.

3Percent viability calculation: (sum total glochidia — sum total non-viable glochidia) / sum total glochidia * 100.

cct UMLESC QAU Page 2 of 2
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Appendix3. Randomization Assignments

Number  Report

ftem Item descripti f
number escription 0 page
pages  number

SAS random assignment of mussel species to block forplain pocketbook, Higgins eye, and fatmucket

1 4 136
(10-May-11)

2 SAS random assignment of mussel species to block for washboard and plain pocketbook (14-Oct-11) 4 140
SAS random assignment of mussel species to block forblack sandshell, mucket, and hickory nut

3 5 144
(09-Jan-12)

4 SAS random assignment of glochidia to tank for plain pocketbook, Higgins eye, and fatmucket (12-May-11) 20 149

5 SAS random assignment of glochidia to tank for washboard and plain pocketbook (14-Oct-11) 13 169

6 SAS random assignment of glochidia to tank for black sandshell, mucket, and hickorynut (09-Jan-12) 20 182

7 SAS random assignment oftreatment to tank for plain pocketbook, Higgins eye, and fatmucket (12-May-11) 13 202

8 SAS random assignment oftreatment to tank for washboard and plain pocketbook (14-Oct-11) 9 215

9 SAS random assignment oftreatment to tank forblack sandshell, mucket, and hickorynut (09-Jan-12) 13 224
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Effects of Psuedomonas fluorescens (PF-GL145A} to glochidia from seven unionid mussel speciss 1
AEH-11-PSUEDC-01

Random assignment of mussel species to block g’ B j }/—f ]4
e b2 lder
Obs block X blocka sps Bt‘n}k* \ P Lf
1 1 0.93721 Block 1 Pocketbook
2 2 0.64024 Block 2 Higgins Eye
3 3 0.85218 Block 3 Fatmucket
AEH-11-PSEUDO.01

lem No. 1

FROOFED BY
nitiats, THS Date s 5119012

REy BWED BY
initlatss ., ... Date? ____ _

i

S

Analysis performed by M. ‘Gaikowski 8AS version 9.2 D8:586 10MAY11
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’1*hi*h**********'hh*'ﬁk*n*i*v\***ﬁ*k**k*ﬁt********ﬁﬁ******kﬁwk**ka*ka*k#ﬁ
*  Study Number : AEH-11-PSUEDO-0C1

*  Study Director: Jim Lucma

* date created : 22aprii - mpa Al

* Verified by: (Date: ) page of
* Random allocation of mussel species to block,sas

i'kk********I:**ki*ki*******k****a***t#**Irakn\-*******i****k*w***********l

DM 'LOG; CLEAR; OUTPUT; CLEAR;'; * CLEAR LOG AND OUTFUT;

FOOTNOTE1 'Analysis performed by M. Gaikowski SAS version ' &SYSVER &SYSTIME &SYSDATE;
options [*1s=85 ps=40 formdlim='-' */ pagenc = 1 nccenter nodate nosource?;
/*Random assignment of mussel spegies to block*/

data sps;
do block = 1 to 3 by 1;
¥ = ranuni{-1};
output;
end;
run;
proc sort data=sps;
By X;
run;
data block; set sps;
if block = 1 then blocka = 'Block 1';
if bleck = 2 then blocka = 'Block 2';
if block = 3 then blocka = 'Block 3'; run;
data assign_sps; set block;
if _n_ =1 then sps = ’'Higgins Eye';
if _n_ = 2 then sps = 'Pockethook’;
if _n_ = 3 then sps = 'Fatmucket';
run;
proc sort data=assign_sps;
by block;
run;
prac print data= assign_sps;
titlel h=2 'Effects of Psuedomonas fluorescens (Pf-CL145A) to glochidia from seven unionid mussel
title2 h=1.5 'AEH-11-PSUEDO-01';
title3 h=1 'Random assignment of mussel spacies to block';
run;

| engn Aot |
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127
128
129
130
131
132
133
WARNT
134
135
136
137
138
139
140
141
142
143
144

NOTE:
NQTE:

145
146
147

NOTE:
NOTE:
MOTE:

148
149
150
151

NOTE:
NOTE:
NOTE:

152
153
154
155
156

NOTE :
NOTE:

* date created : 22Apri1 - MPG
* Verified by: (Date: ] page of
* Random allocation of mussel species to block.sas

t:\-tt**a—**a—****ti*wa—ﬁtk***-ﬁ*k*tkaur*w***th*Ak;tx***kﬁ*k***k***kk**rk*n*ll

DV 'LOG; CLEAR; OUTPUT; CLEAR;'; * CLEAR LOG AND CUTPUT: AEH-11-PSEUDO-01

FOOTNOTE1 ‘Analysis performed by M. Gaikowski SAS version ' &SYSVER &SYSTIME &SYSDATE;
NG: The FOOTNOTE statement is ambiguous due to invalid options or unguoted text.

options /*1s=B5 ps=40 formdlim='-' */ pageno = 1 nccenter nodate nosource2;
f*Random assignment of mussel species to hlock#*/

data sps;
do block =1 to 3 hy 1;
X = ranuni(-1};
output;
end;
run;

The data set WORK.SPS has 3 observations and 2 variables.
DATA statement used (Total process time):

real time 0.00 seconds

cpu time 0.00 seconds

proc sort data=sps;
by x;

run;

There were 3 cbservations read from the data set WORK.SPS.
The data set WORK.SPS has 3 observations and 2 variables.
PROGEDURE SORT used (Total process time):

real ‘time 0.00 seconds

cpu time 0.00 soconds

data block; set sps;

if bleck = 1 then bloccka = 'Block 1';

if bleck = 2 then blocka 'Block 2';

if block = 3 then blocka = 'Block 3'; run;

There were 3 ohservations read from the data set WORK.SPS.
The data set WORK.BLOCK has 3 observations and 3 variables.
DATA statement used (Total process time):

roal time 0.00 seconds

cpu time . 0.00 seconds

data assign_sps; set block;
if _n_ =1 then sps = ‘'Higgins Eye';
if _n_ = 2 then sps = 'Pockethook';
if _n_ =3 then sps = 'Faimucket';
run;

There were 3 observations read from the data set WORK.BLOGK. E ﬁaﬁa:ég,ﬁfjgn E
The data set WORK,ASSIGN_SPS has 3 observations and 4 variables.

138



NOTE: DATA statement used (Total process
real time 0.00 seconds
cpu time 0.00 seconds

167  proc sort data=assign_sps;
168 Dby block;
169 run;

time):

AEH-11-PSEUDO-01

NOTE: There werec 3 observations read from the data set WORK.ASSIGN_SPS.
NOTE: The data set WORK.ASSIGN SPS has 3 observations and 4 variables.
NOTE: FHOGCEDURE SORT used (Total process time):

0.00 secends
0.00 seconds

real time
cpu time

160 proe print data= assign_sps;

161 titlel h=2 'Effects of Psuedomcnas fluorescens (Pf-CL145A) to glochidia from seven unionid

1611 mussol species’;

162 title2 h=1.5 'AEH-11-PSUEDO-01';
168 title3 h=1
164 run;

'Random assignment of mussel species to hlock';

NOTE: There were 3 okservations read from the data set WORK.ASSIGN_SPS.
NOTE: PROCEDURE PRINT used (Total process time):

0.00 seconds
0.00 seconds

real time
cpu time

ﬁé, S tdor e

*ROCFED BY
Inbtiais: 7M3 pate .2

REVEWED By
ImMinles . Daee

L)
(oo d |

stm i o A reeTerimentenoes

L (PP 11
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/*k**w*t***awvrwrxtnxkaﬁcww*wnr*ﬁ*ﬁx*x*twvs**xr*kw*k*****xt*k**fc*****tk*t

*  §tudy Number : AEH-11-PSUEDO-O1 AEH-11-PSEUDO-01

*  Study Director: Jim Luoma

* date created : 140ctil - MpG s

*  verified by: (Date: ) page of

*  Random allocation of mussel species to black.sas ' "
*W*‘ﬁ*W*‘k***W******v\'*i’*'*****i*i**k*ﬁ********t**ﬂ**l***t***ﬁ**ﬁ*tk*tk*, gipﬁ] NQ 3

DM 'LOG; CLEAR; QUTPUT; CLEAR;'; * CLEAR LOG AND OUTPUT; ” © s

FOOTNOTE1 'Analysis performed by M. Gaikowski SAS version ' &SYSVER &SYSTIME &SYSDATE;

options /*1s=85 ps=40 formdlim='-' */ pageno = 1 nocenter nodate nosource2;

/*Random assignment of mussel species to block*/ o F).rl,{ -FDI(;L—W’ }L]‘,A‘
dat : ~
zoabizzk =1 to 2 by 1; B‘CK)L l (), 93] 'D&‘

X = ranuni{-1);
output;

end;
run;
proc sort data=sps;

by x;
run;
data block; set sps;
if block = 1 then blocka = 'Block 1';
if block = 2 then hlocka = 'Block 3'; run; /*Note: only two mussel species tested therefore Block
data assign_sps; set block;

if _n_ =1 then sps = 'Washbeard';

if _n_ = 2 then sps = 'Fatmusket’;

run;

proc sort data=assign_sps;

by bleck;
run;
proc print data= assign_sps;
titlel h=2 'Effects of Psuedomonas fluorescens (Pf-CL1454) to glochidia from seven unionid mussel
title2 h=1.5 'AEH-11-PSUEDO-01';
title3 h=1 'Random assignment of mussel species to hlock’;
run;

PROOFED BY
fnitials: ..m{ Date 5,.15,4{"///;

HEVEWED 8Y
lalialor Datet

[RARE—
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4 * date created : 140ct11 - MPG

[} * Verified by: _  _  {Date:_ ) page ___ of
53 * Random allocation of mussel species to block.sas
?
8

********h*k**k*******-ﬁ***v‘r*i********ﬁt****i*****************«****-l-*-k-hl!

DM 'LOG; CLEAR; OUTPUT; CLEAR;'; * CLEAR LOG AND OUTPUT,
9 » Fl i E I : AEH‘11‘PSEUDO-O1
10 FOOTNOTE1 'Analysis performed by M. Gaikowski SAS version ' &SYSVER &SYSTIME &SYSDATE;
WARNING: The FOOTNOTE statement is ambiguous due to invalid options or unguoted text.
11

12 options /*1s=85 ps=40 formdlim='-' */ pagenc = 1 nocenter nodate noscurce2;
13

14 J*Random assignment of mussel species to block*/

15

16 data sps;
17 do block =1 to 2 by 1;

18 X = ranuni({-1};
19 autput;

20 end;

21 run;

NOTE: The data set WORK.SPS has 2 obsarvations and 2 variables,
NOTE: DATA statement used (Total process time):

real time 0.38 seconds

cpu time 0.08 seconds

22  proc sort data=sps;
238 by x;
24 run;

NOTE: There were 2 observations read from the data set WORK.SPS.
NOTE: The data set WORK.S5PS has 2 observations and 2 variables.
MNOTE: PROCEDURE SORT used (Total process time):

real time 0.05 seconds

cpu time 0.03 seconds

25 data block; set sps;
26 if block = { then blocka = ‘Block 1';
27  if block = 2 then blocka = 'Block 3'; run;

NOTE: There were 2 observations read from the data set WORK.SPS.
NOTE: The data set WORK.BLOCK has 2 observations and 3 variables.
NOTE: DATA statement used (Total process time):

real time 0.01 seconds

epu time .01 seconds

27 | {*Note: only twe mussel species tested therefore
27 | Block 2 was not used. MPG Oct 14, 2011+/

28 data assign_sps; set block;

28 if _n_ = 1 then sps = 'Washboard';

30 if _n_ = 2 then sps = 'Fatmucket';

31 run;

NOTE: There were 2 observations read from the data set WORK,BLOCK,
NOTE: The data set WORK.ASSIGN_SPS has 2 ohservations and 4 variables.
NOTE: DATA statement used (Total process time):

real time 0.01 seconds

opu time 0.03 seconds A R B |

’ [rogo Aot |
el Tl W,
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32
33
34

NOTE:
NOTE!:
NCTE

35
36
36
57
38
39

NOTE:
NOTE:

proc scrt data=assign_sps;
by block; AEH‘“"PSEUDO.M

run;-

There were 2 observations read from the data set WORK.ASSIGM SPS.
The data set WORK.ASSIGN_SPS has 2 observations and 4 variables.
PROCEDURE SORT used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

proc print data= assign_sps;

titlel h=2 'Effects of Fsuedomcnas fluorescens (Pf-CL145A) to glochidia from seven unionid
nussel species’; o o ' ' '
title2 h=1.5 'AEM-11-PSUEPQ-01';

titled h=1 'Random assignment of mussel species to hlock';

run;

Thera were 2 observations read from the data set WORK.ASSIGN SPS.
PROCEDURE PRINT used (Total process time):

real time 0,33 seconds

cpu time 0.06 seconds

4 g L
[ e 2 op 00
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Effects of Psuedomonas fluorescens (Pf-CL145A) to glochidia from seven unionid mussel species ]

AEH-11-PSUEDO- 01
Random assignment of mussel species to block

ohs block X blocka sps AEH‘11’PSEUDO-D']
1 1 0.75861  Block 1  Washboard e fuldes YA

2 2 0.78587 Block 3 Wﬁt@
@S’Farﬁs o
plahx\ po ol i

Fo Mmr\aflaﬂ."l‘v’. ltﬂ]i?'l[
L

ORODEED BY /) /2
latiais: 2020 Date s 5’/ ?’/
REVIEWED BY

Vidaia e Datgl

LP@Q}Q_? =8 Z ““’%

Analysis performed by M. Gaikowski SAS version 8.2 11:03 140CT11 m/ﬂ_,
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FlguLs FougUUNUIde T EUUIEOUEIS (T -Vl 140/ ) LU YrOUNLULd | Mok Sevell Unloniu Nussel Specles
EH-11-FauEDO-01

andum assignment of mussel species to block Ji— Fle FD Jdesr 14 A
. ™ ] . il
P03/

bs block X blocka sps Lad Alofbeok | / P 3o-%

1 1 0.03703 Block 1 Black Sandshell

2 2 0.53285 Block 2 Mucket T

3 3 0.18011  Block 3  Hickory Nut ftem No, 5_
AEH-1T-PSEUDO-01
PROOFED BY g.//y/f‘g‘

Ynlttetes 7S Date o 200
HEVIEWED QY
Yultiale: Bate!

S
nalysis performed by J. Luoma SAS version 9.2 10:50 089JANT2
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Study Number : AER-11-PSUEDQ-01

Study Director: Jim ELuoma ggy,

date created : 0%9Jani2 - J

Verified by: {Date: ) page __ of
Random allocation of mussel species to block.sas

EER AR SRS TSI RS LRSS E R L LTS *******************************f

M 'LOG; CLEAR; OUTPUT; CLEAR;'; * CLEAR LOG AND OUTPUT;

AEH-11-PSEUDO-01

OOTNOTE1 'Analysis performed by J. Luoma SAS version ' &SYSVER &SYSTIME &SYSDATE;
ptions /*1s=85 ps=40 formdlim='-' */ pageno = 1 nocenter nodate nosource2;
*Random assignment of mussel species to block*/

ata sps;
do block = 1 to 3 by 1;

x = ranuni{-1});

output;
end;
un;
roc sort data=sps;
by x;
un;
ata block; set sps;
f block = 1 then blocka = 'Block 1';
f block = 2 then blocka = 'Block 2';
f block = 3 then blocka = 'Block 3'; run;
ata assign_sps; set block;
if n_ =1 then sps = 'Black Sandshell’;

if _n_ = 2 then sps = 'Hickory Nut';

if n_ = 3 then sps = 'Mucket';
run;
prac sort data=assign_sps;
by block;
un;
roc print data= assign_sps;
itlel h=2 'Effects of Psuedomonas fluorescens (PT-CL145A) to glochidia from seven unionid mussel sped
itle2 h=1.5 'AEH-11-PSUEDO-01';
itle3 h=1 'Random assignment of mussel species to block';
un;
RS E T E M SRR EA LS E RS AR SRR EE R SRS EE SRS ELT LR ESEREEEE L TR R T E IR R A

Study Number : AEH-11-PSUEDC-OH9

Study Director: Jim Luoma

date created : 08Jant12 - JAL

Verified by: {Date: ) page ___ of

Random allocation of mussel species to block.sas

'k*‘ic**********'k*********************'k********}.*********k**t**t*******)I

M 'LOG; CLEAR; OUTPUT; CLEAR;'; * CLEAR LOG AND CUTPUT;

1

OOTNOTE1 'Analysis performed by J. Luoma SAS version ' &SYSVER &SYSTIME &SYSDATE;

ptions /*1s=85 ps=40 formdlim='-' */ pagenc = 1 nocenter nodate nosource2;

rp—— ey |
1 "y k

. )
*Random assignment of mussel species to black*/ %iﬁgﬁ;ﬁagiﬁﬁhmwi
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ata sps;
do block = 1 to 3 by 1;
X = rapuni(-1); \
output;
end;
un; AEH-11-PSEUDO-01
roc sort data=sps;
by x;
un;
ata block; set sps;
f block = 1 then blocka = 'Block 1';
f block = 2 then blocka = 'Block 2';
f block = 3 then blocka = 'Block 3'; run;
ata assign_sps; set block;
if _n_ = 1- then sps-=-'Black-Sandshell';
if n_ = 2 then sps = 'Hickory Nut';
if _n_ = 3 then sps = 'Mucket';
run;
proc sort data=assign_sps;
by block;
un;
roc print data= assign_sps;
itle1 h=2 'Effects of Psuedomonas fluorescens (PT-CL145A) to glochidia from seven unionid mussel spet
itle2 h=1.,5 'AEH-11-PSUEDC-01"';
itle3 h=1 'Random assignment of mussel species to block’;
un;
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R = O W ow=~NdJIo

- gaLe crediea ¢odoodiileg - JAL
5 Yerified by:  _ {Date: D) page of
*  Random allocation of mussel species to block.sas

k*******************w************************************************/

DM 'LOG; CLEAR; OUTPUT; CLEAR;'; * CLEAR LOG AND OUTPUT; AEH-11-PSEUDO-01

FOOTNOTEY 'Analysis performed by J. Luoma SAS version ' &SYSVER &SYSTIME &SYSDATE;

ARNING: The FOOTNOTE statement is ambiguous due to invalid optiens or unguoted text.

3
4
5
5}
7
8
]

00
o1
02
03

OTE:
OTE:

04
05
06

OTE:
OTE:
OTE:

07
08
09
10

JTE:
JTE:
J¥E:

11
12
13
14
15

JTE:

options /*1s=85 ps=40 formdlim='-° */ pageno = 1 nocenter nodate nosource2;
/*Random assignment of mussel species to block*/

data sps;
do block = 1 to 3 by 1;
X = ranuni(-1);
output;
end;
run;

The data set WORK.SPS has 3 observations and 2 variables.
DATA statement used (Total process time):

real time 0.01 seconds

cpy time 0.01 seconds

pro¢ sort data=sps;
by x;
run;

There were 3 ohservaticns read from the data set WORK.SPS.
The data set WORK.S5PS has 3 observations and 2 variables.
PROCEDURE S0RT used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

data block; set sps;

if block 1 then blocka 'Block 1';

if block = 2 then blocka = 'Block 2';

if block = 3 then blocka '‘Block 3'; run;

n
1

!
1§

There were 3 observations read from the data set WORK.SPS.
The data set WORK.BLOCK has 3 observations and 3 variables.
DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

data assign_sps; set block;
if _n_ =1 then sps = 'Black Sandshell';
if n_ = 2 then sps = 'Hickory Nut';
if _n_ = 3 then sps = 'Mucket';
run;

There were 3 observations read from the data set WORK.BLOCK.
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OTE: The data set WORK.ASSIGN_SPS has 3 observations and 4 variables.

OTE: DATA statement used (Total process time):
real time 0.01 seconds
cpu time 0.01 seconds

16 proc sort data=assign_sps;
17 by block;
18  run;

AEH-11-pSEL DO-01
}:;z} 7551/E£P4— /‘9961

OTE: There were 3 observations rsad from the data set WORK.ASSIGN_SPS.
OTE: The data set WORK.ASSIGN SP3S has 3 observations and 4 variables.

OTE: PROCEDURE SORT used (Total process time):
real tinme 0.01 seconds
cpu--time- - - -- ~--0:.01 seconds

19 proc print datas assign_sps;

20  titlet h=2 'Effects of Psuedomonas fTluorescens (PF-CL145A) to glochidia from seven unionid

20! mussel species';

21 +title2 h=1.5 'AEH-11-PSUEDO-01";
22 titled h=1
23 run;

'"Random assignment of mussel species to bleck';

OTE: There were 3 observations read from the data set WORK.ASSIGN SPS.

OTE: PROCEDURE PRINT used (Total prosess time):

0.00 seconds
0.00 seconds

real time
cpu time

B e somei, s Sty

[ Puge Y

PRODTED BY
fﬂia!a!ﬁ TM§ i'Jaie!s/”ll'cg

HEVIEWED BY
Tnlttals Maie! e
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Effects of Psuedomonas fluorescens [Pf-CL145A) to glochidia Trom seven unionid mussel species 1

AEH-11-PSUEDC-01

Random assignment of glochidia to test tanks
Mussel species: Plain pocketbock

Obs

DN TR W N =

b Db A DS DD S W LWL oMWW WALAN NN NMNOMNMMNRKN - 2 s s 1 s 1 x
WO~ R LR = OO NN R W =0 000NN R WN =00 d RN = O O

reund

DG W W W WL WOMDMNMMNNMNNMDNMNDNMNNMNDRNRMNRNRAN RN R = = ok ek ok sk ombk ot ond ood bk & 3 23 3 b

row

WM = = NN = = 0N =@M W~ = N R W@ = = f o= )R == RN = W WWMND W= = =

tank

M =+ NN DW =L OMENEE2> 00BN 2N ELDENGG - 2O ONR=L 0 =3B RDWNLQ—

0.01879
0.02945
0.08175
0.21417
0.38756
0. 40940
0.48443
0. 52590
0.568059
0.58232
0.74320
Q,77304
0.80480
0.80583
0.85455
0.,97248
0.98087
0.99488
0.01131
0.04127
0.05389
0.27941
0,29343
0,38830
0.39506
0.43877
0.55963
0.58457
0.683270
0.69204
0.74570
0.74910
0.77992
Q.86247
0.87038
0.988462
0.02285
0.10898
0.17771
0.18393
0.28164
0.38018
0.53638
C.60414
0¢.62901
0.64482
0.65972
0.68020

Analysie performed by M. GAikowski SAS

row_

OO0 P @mEPPTEPPOIOPPOOCWE P PO DO DPERPOO0PPCPPIODRDDRDGOONDOOTEO P> W@ >

AEH-11-PSEUDO-01 £

tankn

P R
1B3

1A2

1A3

162

1B4:

1C4 ;¥
1CH

105

1B5

1C3

1A8

181 #;
1B2

188

1A5

1C6

w2 4

149

pum 1zl

hle Bl 148
651>a\i— l f? 'Ll

ltem No. 1. i

y

\

PEROOFED BY
Inttiale: 245, Date -5//‘1["2
CHBEviEWED 8Y
Imidiale Date!
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Effects of Psuedomonas fluorescens (PT-CL145A) to glochidia from seven unionid mussel species 2
AEH-11-PSUELO-C1

Aandom assignment of glochidia to test tanks

Mussel species: Plain pocketbook

AEH-11-PSEUDO-01

Obs round row tank X _row_ tankn
49 3 1 4 D.69885 A 1A4
50 3 3 2 0.72392 v 162
51 3 2 6 0.80850 B 1B6
52 3 3 P 0.83134 ¢ 164
53 3 1 1 0.94810 A 141
54 ) 3 3 0.97114 ¢ 163 S
55 4 3 1 0.05000 c 161
56 4 3 5 0.05837 ¢ 165
57 4 1 4 0.09591 A 1A4
58 4 3 4 D.14079 G iC4
59 4 2 5 0.15150 B 185
80 4 1 5 0.21245 A 1A5 3
61 4 5 2 0.23873 A 1A2
82 4 3 3 0.27039 ] 1C3
63 4 8 2 0.31746 ¢ ico
B4 4 1 i 0.89248 A 141
85 4 2 4 0.41132 B 184
66 4 2 6 0.56963 B 186 ¥
67 4 1 8 0.60171 A 1A6
68 4 3 3 0.74600 B 183
69 4 2 2 0.79595 B 182
70 4 3 5] 0.80073 G 166
ral 4 2 1 0.84103 B 1B1
72 4 1 3 0.95186 A 1A3 5
73 5 3 3 0.04548 C 1C3
74 5 1 2 0.13121 A 1a2
75 5 1 5 0,15073 A 15
76 5 3 4 0.21676 c 164
77 5 2 4 5.31224 B 1B4
78 5 3 5 0.31484 c 1C8 iy
79 8 2 5 .51845 B 185
80 5 1 1 0.58270 A 1Al
81 5 3 5 0.68642 c 1G5
82 5 3 1 0.67026 c ¢
83 5 1 & 0.68605 A 176
84 5 1 3 0.68973 A 1A3 v
a5 5 3 2 0.69908 c 102
88 5 2 2 0.80809 8 182
a7 5 2 3 0.85182 8 183
83 5 1 4 0.873902 A 1A4
88 5 2 8 0.96993 B 188
80 5 2 1 0.59264 B 181 )(_
91 B 1 3 D0.04500 A 183 ol qfochidie were addid S
o2 5 1 1 0.05454 A a1 Fiye rounds 0T 9 Raands G to of Ho
83 8 1 2 0.08718 A 12 ex pusuee cAahLmI'J_ ouncs ;“:J
2 L1186 " re e re N, - ,
o : 3 2 81;63; g }22 vandan SEYNIIL b edded Gr clorfie A
%6 6 2 4 0.29001 B 1B4 7ms Sinyf

Analysis performed by M. Gaikowskl SAS version 9.2 07:41 412MAY1f
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Effects of Psuedomonas fluorescens (PF-CL143A) to glochidia from seven unionid mussel species 3
AEH-11-PSUEDO-01

Random assignment of glochidia to test tanks

Mussel species: Plain pocketbook

Obs round row tank X row_ tankn AEH-”-PSEUDO-M
97 8 3 2 0.29738 c 1c2
98 =] 1 5 0.40275 A 1A5
99 & 1 6 0.43727 A 1A6

100 53 3 3 0.48861 C 1C3

101 6 2 2 0.50353 B 182

102 8 3 6 0.56958 C 106

103 <] 2 1 0.62141 B 1B1

104 5 2 3 C.76177 B 1B3

105 6 1 4 0.88170 A 1A4

106 -] 3 1 0.88421 G 1c1

107 6 2 S 0.94943 B iBS

108 6 3 4 0.95587 c 104

109 7 1 ] 0.017538 A 1A6

110 7 1 3 0.06265 A 143

111 7 3 1 0.06021 C 1C1

112 7 2 3 0.13136 B 1B3

113 7 1 4 0.15031 A 1A4

114 7 3 2 0.16186 C ic2

115 7 1 2 0.17862 A 1A2

116 7 1 1 0.18945 A 1A1

17 7 1 5 0.21711 A 1A5

118 7 2 2 0.30167 B 182

119 7 3 6 0.384314 C 1c6

120 7 2 <] G.48489 B 186

121 7 3 4 0.76785 ¢ 1C4

122 7 3 3 0.76057 C 1C3

123 7 3 5 0.79406 G 1Cs

124 7 2 4 0.81814 B 1B4

125 7 2 1 0.84270 B 1B1

126 7 2 5 0.97628 B 1B5

127 8 3 4 0.01800 c 1C4

128 8 1 3 0.05110 A 1A3

128 8 1 4 0.06923 A 1A4

130 8 1 2 0.08503 A 1A2

131 g 3 5 0.14368 G iCs

132 8 1 8 0.14720 A 1A8

133 a 1 & 0.18810 A 1A5

134 8 3 8 0.31005 G 1G6

1385 8 3 2 0.478913 v 1ce2

136 8 2 1 0.55774 B 181

137 8 2 & 0.61636 B 1B8

138 8 2 5 0.63578 B 1B5

138 8 3 1 0.75157 c 1G1

140 8 3 3 0.76715 C 1C23

141 8 2 2 0.77851 B 1B2

142 a8 2 4 0.78177 8 1B4

143 8 2 3 0.801868 B 1B3

144 8 1 1 0.83057 A A1

Analysis parformed by M. Gaikowski SAS version 9.2 07:41 12WAY{H
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Effects of Psuedomonas Tluorescens (Pf-CL145A) to glochidia from seven unionid mussel species 4
AEH-11-PSUEDO-01

Random assignment of glochidia to test tanks

Mussel species: Plain pocketbook

AEH-11-PSEUDO-G1

Cbs round row tank X _row_ tankn
145 9 3 1 0.00587 C 1C1
146 °} 1 4 0.04799 A 1A4
147 9 3 4 0.09070 c ic4
148 9 1 2 0.13436 A 1A2
149 9 1 5 0.17081 A 1A5
150 9 2 2 0.18816 B 1B2
151 9 1 3 0.28699 A 1A3
152 9 3 5 0.41896 G 15
153 9 2 5} 0.45724 B 186
184 9 1 1 0.47143 A 1A1
158 9 a 3 0.50109 c 163
166 9 1 6 0.51486 A 1A8
167 2] 2 3 0.53944 8 1B3
158 =} 2 5 0.62377 B 1B5
159 g 3 2 0.63384 c 1c2
180 g 3 6 0.81619 c 16
181 9 2 4 0.97574 B 1B4
162 =3 2 1 0.88193 B 1B1
163 10 1 5 0.13894 A 1A5
184 10 3 1 0.16112 C iC1
165 10 3 5 0.18016 ¢ 15
168 10 2 1 0.21049 B 1B1
167 10 1 4 0.28226 A 1AL
168 10 3 4 0.28484 [ 1G4
168 10 2 5 0.39719 B 1B5
170 10 2 4 0.45883 B 184
171 10 1 2 0.47575 A 1A2
172 10 2 6 0.558730 B 1B6
173 10 1 1 0.71918 A 1A1
174 10 2 3 0.76737 B 1B3
175 10 3 3 0.80742 c 13
176 10 3 ] 0.84725 c 1C6
177 10 1 6 0.88038 A 1A6
178 10 2 2 0.86791 B 1B2
179 10 3 2 0.95113 c 162
180 10 1 3 0.96901 A 1A3

e i

nalysis performed by M. Gaikowski SAS version 8.2 07:41 12MAYT{ Lﬁ@ﬁ%g&%ﬁﬁ -
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Effects of Psuedomonas Fflucrescens (PF-CL146A) to glochidia from seven unionid mussel species 5§

AEH-11-PSUEDO-01

Random assignment of glochidia io test tank

Mussel species: Higgins eye

CObs round row tank X

1 1 2 5 0.00353

2 1 3 1 0.01828

3 1 3 3 0.06547

4 1 1 1 0.0897¢9

5 1 2 2 0.11238

6 1 1 6 0,27072

7 1 2 1 0.2854%

8 1 3 2 0.30041

9 1 3 8 0.34236
10 1 2 3 0.44640
11 1 2 6 0.54274
12 1 2 4 0.54557
13 1 1 2 0.88140
14 1 1 4 0.83600
15 1 1 3 0.85528
16 1 1 5 0.85582
17 i 3 5 0.68459
18 i 3 4 0.88493
19 2 3 6 0.08555
20 2 2 2 0.10853
21 2 2 1 0.17714
22 2 3 1 0.25215
23 2 2 3] 0.32275
24 2 3 2 0.33037
25 2 3 3 0.35151
26 2 1 1 0.43424
27 2 2 3 0.47595
28 2 i 8 0.47888
29 2 1 2 ¢.54611
30 2 3 4 0 .66566
31 2 2 5 0.73720
az 2 1 4 ¢. 79288
33 2 1 5 0.B2048
34 2 3 5 0.B85588
35 2 4 4 0.81676
36 2 1 3 0.87926
37 3 3 3 0.00275
38 3 1 5 0.02144
39 3 1 6 0.08861
40 3 1 4 0.11286
41 3 1 1 0,i9395
42 3 2 5 0.19567
43 3 3 4 0.,36903
44 3 1 2 0.37835
45 3 2 3 0.39921
43 3 3 1 0.41863
47 3 3 6 0.44630
48 <) 2 2 0.44748

Analysis performed by M. Gaikowski SAS
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Effects of Psuedomonas fluorascens (Pf-CL145A) to glochidia freom seven unionid mussel species 6
AEH-11-PSUEDO-01

Random assignment of glochidia to test tank

Mussel species: Higgins eye

AEH-11-PSEUDO-01

Obs round row tank X _row_ tankn

49 3 1 3 0.50721 A 2A3

50 3 3 5 0.6058D 5 205

51 3 2 6 0.69776 ] 2B6

52 3 2 4 0.72794 B 284

53 3 2 1 0.88609 B 2B1

54 3 3 2 0.93325 G g2 “

55 4 3 5 D.11301 c 265

56 4 2 1 0.21527 B 2B1

57 4 2 5 0.27124 B 2B5

58 4 1 1 0.38224 A 2A1

59 4 3 1 0.41408 c e

50 4 1 5 0.44653 A 285 ok

61 4 3 2 0.46886 c 202

62 4 a 3 0.510956 B 283

63 4 3 3 0.54719 c 208

64 4 2 2 0.60320 ] 282

65 4 1 4 0.69545 A 284

66 4 2 4 0.69847 8 WA w

67 4 2 6 0.73361 B 2B6

68 4 3 ] 0.73394 G 204

69 4 2 6 ¢.77815 c 2c6

70 4 1 3 0.80287 A 203

71 4 1 2 0.82110 A 202

72 4 1 & 0.86940 A ME_____ ¥

73 5 2 5 0.04537 B 2B5

74 & 1 1 0.08335 A 2A1

75 5 1 4 0.12238 A 2A4

76 5 3 6 0.22538 C 2c8

77 5 3 3 0.27257 c 2ca

78 5 1 5 0.37465 A 25, e

79 5 2 1 0.40648 B 281

80 5 3 4 0.46054 c 2c4

81 5 1 2 0.47441 A 2A2

82 5 1 3 0.,56686 A 2A3

83 5 2 4 0.57848 B 284

84 5 3 5 0.58119 c 2e5 N

85 5 2 2 0.61383 B 2B2

88 5 2 3 0.62711 B 2R3

87 5 1 6 0.76919 A 2h6

88 5 2 6 0.77658 B 286

a9 5 3 2 0.78674 c ac2

90 5 3 1 0.98282 c act st end + H: 4GenA

o1 8 3 3 0.01723 c 2cs8

92 8 3 1 0.06903 o3 201 LI 12 AL
2 6 0.19358 B

gi g 2 §  0.26804 B 235 Five rounds o€ ghokidhe. were fovs :—l

% 6 i 3 0.275% A ohy 4¥pesure Chambirs. Rowads P and )

% 6 3 6  0.20174 c ace v bldam asi, ﬂm;k.!m‘::ﬁ:l # ﬁ' Cfﬁ"" free

o 5/ *//u
Analysis performed by M. Gaikowski SAS version 9.2 Q7: 41 12MAY 11
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Effects of Psuedomchas fluorescens (PT-CL14BA) to glochidia from seven unionid mussel species ¥
AEH-11-PSUEDC-01

Random assignment of glochidia to tost tank

Mussel species: Higgins eye

AEH-11-PSEUDO-01

0bs round row tank X _row_ tankn
97 ) 1 4 0.33482 A 2AL
o8 [¢] 2 1 0.34254 B 2B1
29 4] 2 3 0.42686 B 2B3
100 3 1 1 0,43456 A 2A1
101 =] 2 2 0.59483 B 282
102 8 3 2 0.58626 C 262
103 6 1 6 0,59777 A 2A%
104 6 1 2 0.83322 A 2A2
108 4] 3 4 0.76408 C 2C4
106 5} 2 4 0.77924 B 2B4
107 8 1 5 0.82306 A 2A5
108 3] 3 5 Q0.891307 o 2C5
109 7 3 3 0.01123 C 2C3
110 7 1 2 0.13433 A 2A2
111 7 2 4 0.15831 B 2B4
112 7 2 6 0.28654 B 2B6
113 7 3 2 0.28506 C 2c2
114 7 2 3 0.33578 B 2B3
115 7 1 ] 0.43376 A 2A6
116 7 3 6 0,48583 C 2C6
17 7 3 1 d.52022 C 2¢1
118 7 1 5 0.57020 A 2A5
1196 7 1 1 ¢, 87770 A 2A1
120 7 2 2 ¢.62832 B 282
121 7 2 ] 0.73838 =] 2B5
122 7 2 1 0.78867 B 2B1
123 7 3 4 0.81943 C 2G4
124 7 1 4 0.841867 A 2A4
125 7 3 5 0.82596" c 205
126 7 1 3 0.89065 A 2A3
127 8 3 3 0.08761 c 263
128 8 2 3 0.16831 B 2B3
129 B 2 2 0.234186 B 2B2
130 8 2 5 0.20976 B 285
131 8 1 1 0,30323 A 2A14
132 8 3 4 0.31483 c 2C4
133 ¢} 1 4 0.34192 A 2A4
134 8 3 1 0.35878 c 2C1
135 8 3 5 ° 0.38611 ¢ 205
138 8 1 2 0.39165 A 2A2
137 8 2 1 0.42688 B 2B1
138 8 3 2 0.43867 c 2C2
139 8 2 4 0.47883 B 2B4
140 8 1 3 0.58091 A 2A3
141 8 1 6 0.67692 A 2A6
142 8 2 6 0.74573 B 2B6
143 8 3 B 0.89282 G 2ce
144 8 1 5 0.91038 A 2A5
Analysis performed by M. Gaikowski SAS version 9.2 07:41 12MAY11 ! Py .:Z.ﬁ'ﬁ :ﬁf‘: ‘ a
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Effects of Psuedomonas fluorescens (PT-CL145A} to glochidia from seven unionid musse> species 8
AEH-11-FSUEDO-01

Random assignment of glochidia to test tank

Mussel species: Higgins eye

AEH-11-PSEUDO-01

Obs round row tank X _row tankn
145 9 1 1 Q.0eer7e A 2A1
146 9 2 6 0.08304 B 2B6
147 9 3 6 G.14828 ¢ 206
148 e 2 4 0.17937 B 284
149 9 2 5 0.19933 B 28BS
160 9 1 3 0.385657 A 2A3
151 ] 3 2 0.38197 C 202
162 9 1 4 0.44056 A 24
153 9 Z 3 0.53384 B 2B3
154 9 2 1 0.58441 B 2B1
155 9 3 1 0.80235 C 2C1
1586 9 2 2 0.80503 B 262
157 9 1 ] 0.62606 A 2A6
158 9 3 4 0,85074 c 2C4
159 9 3 5 0.85759 G 205
160 g 3 3 0.86157 C 2C3
161 g 1 2 0.83100 A 2A2
162 e 1 5 G.96584 A 2A5
163 10 1 4 0.01688 A 2A4
164 10 3 5 0.05305 C 2C5
165 10 2 1 0.06399 B 2B1
166 10 3 1 0.08176 c 2G1
167 10 3 6 0.08988 C 206
168 10 2 2 0.195834 B 2B2
169 10 2 4 0.32319 B 2B4
170 10 3 4 0.37064 c 2c4
171 10 1 5 0.47450 A 2A5
172 10 2 6 0.52635 B 2B56
173 10 1 2 0.58619 A 2A2
174 10 1 3 0.61180 A 2A3
175 10 1 6 0.63640 A 2A6
176 10 1 1 0.70002 A 2A1
177 10 2 3 0.76863 B 2B3
178 10 3 3 0.89173 c 203
179 10 2 5 0.94232 B 2B5
180 10 3 2 0.97204 c 2C2
Analysis performed by M. Gaikowski SAS version 8.2 07:41 12MAY11 i ?ﬂg@;&ﬁﬁ&
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Effects of Psuedomonas fluorescons (Pf-

AEH-11-PSUEDO-01
Random assignment af glochidia to test
Mussel species: Fatmucket

Obs round row tank X

1 1 1 B 0.06425

2 1 2 4 0.23487

3 1 3 3 0.28423

4 1 2 3 0.29083

5 1 1 3 0.31575

5] 1 2 1 0.34859

7 1 2 o4 0.44280

8 1 3 2 0.46605

9 1 2 <] 0.50123
10 1 3 5 0.58107
11 1 1 1 0.81879
12 1 2 5 0.83058
13 1 3 1 0.68919
14 1 1 5 0.69538
15 1 1 4 0.71002
18 1 3 [ 0.79854
17 1 1 2 0.84196
18 1 3 4 0.92360
18 2 3 3 0.21575
20 2 2 3 0.21887
21 2 3 5 0.27131
22 2 1 5 0.36147
23 2 3 2 0.45861
24 2 1 6 0.46067
25 2 2 6 0.56608
26 2 1 1 0.56645
27 2 2 1 0.58251
28 2 1 2 0.74533
29 2 2 5 0.81918
30 2 3 6 0.82028
31 2 3 4 0.83029
32 2 2 4 0.83100
a3 2 1 4 0.83244
34 2 3 1 0.87722
35 2 2 2 0.89739
36 2 1 3 0.97844
a7 3 2 2 0.13149
38 3 1 1 0.14025
39 3 2 3 0.18648
40 3 1 2 0.28969
1 3 2 1 0.31270
42 3 1 4 0.32951
43 3 1 3 0.40179
44 3 2 [ 0.40807
45 3 3 6 0.48170
46 3 2 4 0.59046
47 3 3 4 0.71623
48 3 3 5 0.74142

Analysis pertormed by M. Gaikowski SAS

CL145A) to glochidia from seven unionid mussel species @
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AEH-11-PSEUDO-01
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Effects of Psusdomonas fluorescens {Pf-CL145A) to glechidia from seven unionid mussel species 10
AEH-11-PSUEDO-01
Random assignment of glochidia to test tank

Mussel species: Fatmucket AEH_11-PSEUDO_01

Obs round row tank X _row_ tankn

48 3 3 a 0.84028 c 305

50 3 1 8 0.84108 A 36

51 3 ? 5 0.04185 B 385

52 3 1 5 0.94802 A 3A5

53 3 3 2 0.95766 ¢ 302

54 3 3 1 0.97980 ¢ 361 e

55 4 1 8 0.00485 A 36

56 4 3 2 0.04653 ¢ 362

57 4 2 8 0.08927 B 386

58 4 1 2 0.26321 A . 3AZ

59 : 2 4 0.27095 8 384

60 4 2 5 0.27927 8 385 ¥

61 1 ) 5 0,35826 c 305

62 1 ) 8 0,43440 ¢ ac6

63 4 3 1 0.57562 ¢ 361

64 4 2 2 5.57707 B anz

65 4 1 1 0.65035 A a1

66 4 1 3 0.66001 A BB N

67 a 3 4 0.73456 c 304

68 5 2 3 0.75676 B 383

69 4 2 1 0.75680 B 331

70 4 1 4 0.77378 A a4

71 4 3 3 0.91226 c 303

72 4 1 5 0.98150 A 345 %

73 5 1 2 0.02862 A an2

74 5 3 2 0.08059 c ac2

75 5 2 1 0.11022 B aB1

76 5 2 3 0.14474 B 383

77 5 3 3 0.15604 c aca

78 5 a 4 0.16623 B 384 /s

79 5 3 4 0.25175 G 304

80 5 2 5 0.32841 B 385

81 5 2 8 0.86155 B 385

82 5 1 5 0.41550 A 3A5

83 5 a 1 0.45032 c ac

84 5 1 3 0.48248 A a3 £

85 5 1 4 0.56627 A apd

6 5 1 & 0.63087 A an6

87 5 2 z 0.72268 B 3Bz

88 5 1 1 0.39897 A 3A1

89 5 3 6 0,92983 ¢ 306

90 5 3 6 0.83030 c 35 ¥ 1 e

91 & 2 4 0.03396 8 384 s of jlochidl wace © .,

92 8 3 °  0.05586 ¢ acg Five rounes o Pourds =10 of Hhe vorAT

8a 8 3 &  D0.22820 ¢ sog AHesswt Chanbey.” Kaurer 7y - facrficsbbi,
~4 st BE2 ddd e o

o4 6 1 4 0.26600 A aas OESIgamesT wen PR

95 5 3 4 0.25905 c 304 : s ST NS

o5 8 1 5 0.27989 A 3A5

Analysis performed by M. Gaikowski SAS version 9.2 07:41 12MAY11
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Effects of Psuedomonas fluorasscens (PFf-CL145A) to glochidia from seven unionid mussel species 11
AEH-11-PSUEDQ-01 .

Random assignment of glochidia to test tank

Mussel species: Fatmucket

AEH-11-PSEUDO-01

Obs round row tank % _row_ tankn
87 6 1 6 0.30692 A 3A6
68 6 3 3 0.30840 c 3c3
g9 6 2 6 0.33386 B 3B6

ico 6 2 3 o.41121 B 3B3

101 6 2 2 0.562134 B 3aB2

102 6 1 3 0.64758 A 3A3

103 6 3 1 0.70774 c 3C1

104 6 3 5 0.73370 C acs

105 6 1 1 0.74906 A 3A1

106 6 2 5 0.85656 8 3Bs

107 6 1 2 0.89278 A 3A2

108 ] 2 1 0.98807 B api

109 7 3 G 0.01515 c 306

110 7 2 1 0.27756 B 3B1

m 7 3 5 0.28548 C ac5

112 7 1 4 0.31972 A 3A4

113 7 3 4 0.33916 C 3C4

114 7 1 5 0.35827 A 3A5

115 7 1 2 0.46221 A 3A2

116 7 2 3 0.51697 B 383

"7 7 1 8 0.59115 A 3A6

118 7 2 2 0.60333 B 382

119 7 2 5 0.66243 B 385

120 7 3 1 0.685b44 c 301

121 7 3 2 0.69658 C 3c2

122 (4 2 4 0,B87014 B 384

123 7 1 3 0.88718 A 3A3

124 7 1 1 0.91398 A 3A1

125 7 2 6 0. 92644 B 386

126 7 3 Kl 0.98712 c 3c3

127 ] 3 3 0.03720 c 3cs

128 8 2 3 0.07049 B 383

129 8 3 4 0.17372 c 3C4

130 B 2 6 0.23243 B 3B6

131 8 3 &) 0.26338 C 3C6

132 8 1 ) 0.27158 A 3A4

133 8 1 3 0.29882 A 3A3

134 8 2 2 0.4242¢ B 3B2

185 B 2 1 0.53588 B 8B1

136 8 3 2 0.53787 c 3c2

137 8 3 1 0.58074 C 3¢

138 8 1 1 0.85401 A 3A1

139 8 2 4 0.77251 B 384

140 8 1 5 0.81738 A 3A5

141 8§ 1 [S] 0.87037 A 3A6

142 8 1 2 0.88416 A 3A2

143 8 2 5 0.84410 8 385

144 8 3 5 c.98817 c 3C5

Analysis performed by M. Gaikowski SAS version &.2 07:41 12MAY11
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Effects of Psuedomonas fluorescens (Pf-CL145A) to glochidia from seven upicnic mussel species 12
AEH-11-PSUEDG-01 :

Random assignment of glochidia to test tank

Mussel species: Fatmucket

AEH-11-PSEUDO-01

Obs round row tank X _row tankn
145 9 1 1 0.10291 A 3A1
146 9 2 4 0.13007 B 3B4
147 8 2 3 0.18093 B 3B3
148 8 2 6 0.18945 8 3B6
149 E} 1 8 0.19682 A 3A3
150 g 1 2 0.21087 A 3A2
151 8 3 3 0.27487 c 303
152 9 3 5 0.32850 C 3C5
153 g 3 1 0.39289 G 3¢
154 & 3 2 0.40678 ¢ 362
155 9 3 4 0.45710 ¢ 3C4
156 9 3 & 0.54291 c 3C6
157 9 i 6 0.61225 A 3A6
158 ] 1 5 0.73560 A JA5
169 9 2 5 0.76881 B 3385
160 9 2 1 0.90248 B 381
161 9 2 2 0.91701 B 382
162 9 1 4 0.93682 A 3A4
163 10 3 6 0.03932 c 8C6
164 10 i 1 0.06566 A 3A1
165 10 2 5 ¢.08212 B 3B5
166 10 2 4 0.16615 B 3B4
167 10 1 2 0.43469 A 3A2
168 10 1 4 0.45582 A 3a4
169 10 1 3 0.46757 A 3A3
170 10 2 <] 0.56078 B 3B6
171 10 1 5 0.61491 A 3AB
172 10 1 6 0.61818 A 3A6
173 10 3 El 0.67004 c acs
174 10 2 2 0.69138 B 3B2
175 10 2 1 0.76853 B 3B1
176 10 3 3 0.78170 c acs
177 10 3 1 0.90674 C 3C1
178 10 3 2 0.934C9 G 362
178 10 3 4 0.94792 ¢ 3G4
180 10 2 3 0.29146 B 3B3

mrt

Analysis performed by Y. Gaikowski SAS version 9.2 07:41 12MAY1Y ! Page L{;ﬁ?fi E
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AEH-11-PSEUDO-01
/******1\**kt‘k******#"ll’si-ﬁk*ﬁ-*ik******k*****k*-ﬁ****ﬁ*%*k***i****i****l*k
* study Number : AEH-11-PSUEDC-01
*  gtudy Director: Jim Luoma
* (ate created : 22Apri1 - MPG
+ date revised : 12vayil - wpa MY
* Verified by: _ (Date: ) page of
+ Random allocation of glochidia to tank.sas

Kok ek AR R kTN IR WA kA kR R R KA IR K AR AR A ERK LRI AFRAR IR A R AT N AR R r RS RARA S

DM 'LOG; CLEAR; OUTPUT; CLEAR;'; * CLEAR LOG AND CUTPUT;

FOOTNOTE1 'Analysis performed by M. Gaikowski SAS version ' &SYSVER &SYSTIME &SYSDATE;
cptions /*1s=85 ps=40 formdlim='-' */ pagenc = 1 nocenter nodate nosource;

/*Random distribution of glochidia o experimental tanks*/
/* tank 1 to 18 = tank Al to A8 (1-8), tank B1 to B8 ({7-12}, tank C1 to C6& (13-18)
round = distribution rounds 1 to 2, place one aliguot of glochidia per tank per round *f

I****k*w*****t*ﬂ**i*t*************i*k**ii:ki***«k*wt**i******k*****x**********************w*****n

/*Mussel specles: Plain pocketbook*/
data glochidia;
do round = 1 to 10 by 1;
do row = 1 to 3 by 1;
do tank = 1 to 6 by 1;
X = ranuni(-1);

output;
end;
end;
end;
run;
data glochidiadist; set glochidia;
if row = 1 then _row_ = 'A’;
if row = 2 then _row_ = 'B';
if row = 3 then _row = 'C';

if row = 1 and tank = 1 then tankn = *1A1';
if row = 1 and tank = 2 then tankn = '1A2';
if row = 1 and tark = 3 then tankn = '1A3';
if row = 1 and tank = 4 then tankn = "1A4’;
if row = 1 and tank = 5 then tankn = '1A5';
if row = 1 and tank = 6 then tankn = '1AG';
if row = 2 and tank = 1 then tankn = '1B1';
if row = 2 and tank = 2 ‘then tankn = '1B2';
if row = 2 and tank = 3 then tankn = '{B3';
if row = 2 and tank = 4 then tankn = "1B4’;
if row = 2 and tank = & then tankn = '1B5’;
if row = 2 and tank = 6 then tankn = '1B8’
if row = 3 and tank = 71 then tankn = '1C1';
if row = 3 and tank = 2 then tankn = '1C2°;
if row = 3 and tank = 3 then tankn = ‘1C3'
it row = 3 and tank = 4 then tankn = '1C4';
if row = 3 and tank = 5 then tankn = '1C5';
if row = 8 and tank = & then tankn = '1G8'; run;
proc sort data= glochidiadist;
by round x;
run;
proc print data = glochidiadist;

E Pogn {2 o as ﬁ
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AEH-11-PSEUDO-01

titlel h=2 'Effects of Psuedomonas fluorescens (Pf-CL145A) to glochidia from seven unionid mussel
title2 h=1.5 'AEH-11-PSUEDQ-01';

titled h=1 ‘'Random assignment of glochidia to test tanks';

titled4 h=1 'Mussel species: Plain pocketbock';

run;

j***k******‘k****’r***‘k********'l'**k*’l’\'*!**‘l**1"l'*‘lI’H\'***‘R*ﬁ‘****‘-’******************‘k************k***ﬁ

/*Mussel species: Higgins eye */
data glochidia;
do round =1 to 1¢ by 1;
do row = 1 to 3 by 1;
do tank = 1 to € by 1;
x = ranunif{-1};

output;
end;
and;
end;
run;
data glochidiadist; set glochidia;
if row = 1 then _row = 'A';
if row = 2 then _raw_ = 'B';
if row = 3 then _row_ = 'C';

if row = 1 and tank = 1 then tankn = '2A1’;
if row = 1 and tank = 2 then tankn = '2A2';
if row = 1 and tank = 3 then tankn = ‘2A3';
Lf row = 1 and tank = 4 then tankn = '2A4';
if row = 1 and tank = 5 then tankn = '2A5"';
if row = 1 and tank = 6 then tankn = ‘2A6';
if row = 2 and tank = {1 then tankn = ‘2B1';
if row = 2 and tank = 2 then tankn = '2B2';
if row = 2 and tank = 3 then tankn = °2B3';
if row = 2 and tank = 4 then tankn = '2B4';
if row = 2 and tank = 5 then tankn = '2B5';
if row = 2 and tank = 6 then tankn = '2B6';
if row = 3 and tank = 1 then tankn = '2C1';
if row = 3 and tank = 2 then tankn = '2C2*;
if row = 3 and tank = 3 then tankn = '203';
if row = 3 and tank = 4 then.tankn = '2C4'}
if row = 3 and tank = 5 then tankn = '2C5°;
if row = 3 and tank = & then tankn = *2C6'; run;
proc sort data= glochidiadist;
by round X;
run;
proc print data = glochidiadist;
titlel h=2 'Effects of Psuedcmonas Tluorescens ([Pf-CL145A) to glochidia from seven unionid mussel
title2 h=1.5 'AEH-11-PSUEDC-01';
titled h=1 'Bandom assignment of glochidia to test tank';
titled h=1 'Mussel specics: Higgins eye';
run;

/‘***k*********************k-‘s*i******!****'kse**-ht**i**t**ii******lﬂ}*****-ﬁ****w***‘k********i{**i***i

/*Mussel species: Fatmucket */

data glochidia;

do round = 1 ta 10 by 1; T e
] o

do row = 1 to 3 by 13 ﬁ“r:"@fémzu ...,.%

S T T Sy
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do tank = 1 to 6 by 1;
x = ranuni(-1};

output;

and;

end;

end;
run;
data glochidiadist; set glechidia;
if row = 1 then _row_ = 'A’;
if row = 2 then _row_ = 'B%;
if row = 3 then _row_ = 'C’;

if row = 1 and tank = 1 then tankn = '3A1';
if row = 1 and tank = 2 then tankn = '3A2';
if row = 1 and tank = 3 then tankn = '3A3';
if row = 1 and tank = 4 then tankn = '3A4°;
if row = 1 and tank = 5 then tankn = '3A5']
if row = 1 and tank = 8 then tankn = '3A6';
if row = 2 and tank = 1 then tankn = '3B1';
if row = 2 and tank = 2 then fankn = '3B2%;
if row = 2 and tank = 3 then tankn = '3B3';
if row = 2 and tank = 4 then tankn = '3B4";
if row = 2 and tank = 5 then tankn = '3B5';
if row = 2 and tank = & then tankn = '386';
if row = 3 and tank = 1 then tankn = '3C1';
if row = 3 and tank = 2 then tankn = '3C2';
if row = 8 and tank = 3 then tankn = '3C3';
if row = 3 and tank = 4 then tankn = '3C4';
if row = 3 and tank = 5 then tankn = '3C5';
if row = 3 and tank = & then tankn = '3C8'; run;
proc sort data=s glochidiadist;
by reund x;
run;
proc print data = glochidladist;

AEH-11-PSEUDO-01

title1 h=2 'Effects of Psuedomonas Tluorescens (Pf-CL145A) to glochidia from seven unionid mussel

title2 h=1.6 'AEH-11-PSUEDO-01';

titled h=1 'Randcm assignment of glochidia to test tank';
title4 h=1 'Mussel species: Fatmucket';

run;

pits s A e
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* date revised : 12Mayil - MPG I?MrZ‘/

* Verified by: (Date: ) page _ of 7AEH‘11"PSEUDO-O1

* Random allocation of glochidia to tank.sas
tt*ﬁt*r*’***********i****ki*i********ﬂ-******ﬁ***k***k**k**k*****k**k*"

DM 'LOG; CLEAR; OUTPUT; GLEAR;'; * GLEAR LOG AND OUTPUT;

FOOTNOTE1 ‘*Analysis performed by M. Gaikowski SAS versicn ' &SYSVER &SYSTIME BSYSDATE;

WARNING: The FOOTNCTE statement is ambiguous due to invalid options or unquoted text.

12
13
14
15
16
17
18
19
19 |
20
21
22
23
24
25
26
27
28
29
30
31

NOTE :
NOTE :

32
33
a4
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

options /*1s=85 ps=40 formdlim='-' */ pagenc = 1 nocehter nodate nosourcez;

/*Random distribution of glechidia to experimental tanks*/
/* tank 1 to 18 = tank A1 to A6 (1-6), tank BY to B6 (7-12), tank C1 to C8 (13-18)
reund = distribution rounds {1 to 2, place one aliquot of glochidia per tank per round */

’l***********ﬁ***tt*ki*ﬁi****kﬁ*#*ik*i*Jsiiiii*-}::i******kﬁ*k**kt*l'f:w**'A**1************#****&'**

*******ﬂ**/

/*Mussel species: Plain pocketbook®/
data glochidia;
de round = 1 t0 10 by 1;
do raw = 1 to § by 1;
do tank = 1 to 6 by 1;
x = panuni(-1);
output;
end;
end;
end;
run;

The data set WORK.GLOCHIDIA has 180 observations and 4 variables.
DATA statement used (Total process time):

real time 0.10 seconds

cpu time 0.07 seconds

data glochidiadist; set glochidia;

if row = 1 then _row_ = 'A';
if row = 2 then _row = 'B';
if row = 3 then _row_ = 'C’;

if row = 1 and tank = 1 then tankn = '1A1';
if row = 1 and tank = 2 then tankn = 'jA2';
if row = 1 and tank = 3 then tankn = '1A3';
if row = 1 and tank = 4 then tankn = "1A4';
if row = 1 &and tank = 5 then tankn = '185';
if row = 1 and tank = 6 then tankn = '1A6';
if row = 2 and tank = 1 then tankn = *1B1';
if row = 2 and tank = 2 then tankn = '1B2';
if row = 2 and tank = 3 then tankn = '183';
iT row = 2 and tank = 4 then tankn = '1B4';
if row = 2 and tank = 5 then tankn = '"1B5';
if row = 2 anhd tank = 6 then tankn = '1B&’;
i row = 3 and tank = 1 then tankn = '181';
if row = 3 and tank = 2 then tankn = '1C2';
if row = 3 and tank = 3 then tankn = '1G37;
if row = 8 and tank = 4 then tankn = '1C4';
if row = 3 and tank = 5 then tankn = '1C5'; A S
A ) —E
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AEH-11-PSEUDO-01

53 if row = 3 and tank = & then tankn = "1G8'; run;

NOTE: There wera 180 observaticns read from the data set WORK.GLOCHIDIA.
NOTE: The data set WOAK.GLOCHIDIADIST has t80 observations and 6 variables.
NOTE: DATA s=atement used (Total process time):

real time .03 seconds

cpu time 0.01 seconds

54 proc sort data= glochidiadist;
55 by round x;
56 run;

NOTE: There were 180 observations read from the data set WORK.GLOCHIDIADIST.
NOTE; The data set WORK.GLOCHIDIADIST has 180 observations and 6 variables.
NOTE: PROCEDURE SORT used (Total process time):

real time 0.04 secands

cpu time 0.03 seconds

57 proc print data = glochidiadist;

58 titlel h=2 'Effects of Psuedomonas fluorescens (P7-CL145A) to glochidia from seven unionid
58 ! mussol species';

59  title2 h=1.5 'AEH-11-PSUEDO-01";

80 title? h=1 'Random assignment of glochidia to test tanks';

61 title4 h=1 'Mussel species: Plain pocketbook';

62 run;

NQTE: There were 18C observations read from the data set WORK.GLOCHIDIADIST.
NOTE: PROCEDURE PRINT used (Total process time):

real time 0.06 seconds
<pu time 0.04 seconds
63
64 l'k**********k*w*****‘k**‘h‘*******&'****‘A‘**'k**'ll*R*tw*w*'k?*t********k**k*‘l*****ti\'*‘k*k‘k****k**k***
64 I **********/
65

66  /*Mussel species: Higgins eye */
67 data glochidia;

68 do round = 1 to 10 by 1;

€9 do row = 1 to 3 hy 1;

70 do tank = 1 to 6 by 1;
71 X = ranuni{-1);

72 cutput;

73 end;

74 end;

75 end;

76 run;

MOTE: The data set WORK.GLOCHINIA has 180 observations and 4 variables.
MOTE: DATA statement used (Total process time):

real time 0.00 seconds

cpda time 0.00 seconds
PRSN——— —
77 data glochidiadist; set glochidia; g L,Z,%ﬁ’g.?m g
it A A A WA T S R AT
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78 if row = 1 then _row_ = 'A';

79 if row = 2 then _row_ = 'B'

80 if row = 3 then _row_ = 'C';

81 if row = 1 and tank = 1 then tankn = '2A1';

82 if row = 1 and tank = 2 then tankn = '2A2'

83 it row = 1 and tank = 3 then tankn = '2A3';

84 if row = 1 and tank = 4 then tankn = *2A4';
85 if row = 1 and tank = & then tankn = '2A5';
86 if row = 1 and tank = & then tankn = '2A8';
B7 if rew = 2 and tank = 1 then tankn = ‘2B1';

B8 if row = 2 and tank = 2 then tankn = '2B2'

B9 if row = 2 and tenk = 3 then tankn = '2B3';

80 if row = 2 and tank = 4 then tankn = '2B4';
9 if row = 2 and tank = 5 then tankn = *2B5';
92 if row = 2 and tank = 6 then tankn = '2B6';
93 if row = 3 and tank = 1 then tankn = '2C1';

94 if row = 3 and tank = 2 then tankn = '2C2';

95 if row = 3 and tank = 3 then tankn = '2C3';

96 if row = 3 and tank = 4 then tankn = '2C4°;
97 if row = 3 and tank = 5 then tankn = '2CB’;
28 if row = 3 and tank = 8 then tankn = '2C6'; run;

NOTE: There were 80 observations read from the data set WORK,GLOCHIDIA,
NOTE: The data set WORK.GLOCHIDIADIST has 180 observations and & variables.
NOTE: DATA statement used {Total process time):

real time 0.03 seconds

cpu time 0.03 seconds

99  proc sort data= glochidiadist;
100 by round X;
101 run;

NOTE: There were 180 ohservations read from the data set WORK.GLOCHIDIADIST.
NOTE: The data set WORK.GLOCHIDIADIST has 180 observations and & variables.
MOTE: PROGCEBURE SORT used (Total process time):

real time 0.01 seconds

cpu time 0.01 saconds

102 proc print data = glochidiadist;

103 titlel h=2 'Effects of Psuedomonas fluorescens (Pf-CL145A) to glochidia from seven unionid
103! mussel species'; :

104 title2 h=1.5 'AFH-t1-PSUEDG-01';

105 title3 h=1 'Random assignment of glochidia to test tank';

106 titled h=1 'Mussel species: Higgins eye';

107 run;

NOTE: There were 180 observations read from the data set WORK.GLOCHIDIADIST.
MOTE: PRCCECURE PRINT used (Total process time):

real time 0.01 seconds
cpu time 0.01 seconds
108
109 '['kk*****k‘kkk#***txtﬁ***k**ik***i*‘k#****k*****ttltr_***tﬂ‘)m*k*#*‘k* »*i*******k*t*********ﬁ!*h**
109[ **#*******/ i ?’1‘:,(5,;; /j’@f &?D"}a‘ 3
Dor e mma e S
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110

111 /*Mussel species: Fatmucket */
112 data glochidia;

113 do round = 1 to 10 by 1;

114 do row = 1 to 3 by 1;

115 do tank = 1 to 6 by i;

AEH-11-PSEUDO-01

118 X = panuni(-1);
117 output;

118 end;

119 end;

120  end;

121 run;

NOTE: The data set WORK.GLOGHIDIA has 180 observations and 4 variables.
NOTE: DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

122 data glochidiadist; set glechidia;

123 if row = 1 them _row_ = 'A';
124 if row = 2 then _row_ = 'B’;
126 if row = 3 then _row_ = 'C';

126 if row = 1 and tank = 1 then tankn = '3A1%;
127 if row = 1 and tank = 2 then tankn = '3A2°;

128 if row = 1 and tank = 3 then tankn = '3SA3';
128 if row = 1 ard tank = 4 then tankn = '3A4';
130 if row = 1 and tank = 5 then tankn = '3A5';
131 if row = 1 and tank = 6 then tankn = '3A6';

132  if row = 2 and tank = 1 then tankn = '381°;
133 1if row = 2 and tank = 2 then tankn = '3B2';

134 if row = 2 and tank = 3 then tankn = '3B3';
135 if row = 2 and tank = 4 then tankn = '384';
136 if row = 2 and tank = 5 then tankn = '3B5';
137 if row = 2 and tank = & then tankn = '386';

128 it row = 3 and tank = 1 then tankn = '301';
139 if row = 8 and tank = 2 then tankn = '3C2';

140 if row = 3 and tank = 3 then tankn = '3C3’;

141 if row = 3 and tank = 4 then tankn = '3C4';

142 if row = 3 and tank = 5 then tankn = '3C5';

143 if row = 3 and tank = 6 then tankn = '3C6'; run;

NOTE: There were 180 observations read from the data set WORK.GLOCHIDIA.
NOTE: The data set WORK.GLOGHIDIADIST has 180 observations and 6 variables.
NOTE: DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

144 proc sort data= glochidiadist;
145 by round x;
146 run;

NOTE: There were 180 observations read Trom the date set WORK.GLOGHIDIADIST.
NOTE: The data set WORK.GLOCHIDIADIST has 180 ohservations and 6 variahles.
NOTE: PROCEDURE SORT used {Total process time): e

real time 0.00 seconds g

o o A TR AL B
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147
148
1481
149
150
151
152

NOTE:
NOTE:

¢pu time 0.00 seconds AEH-11-PSEUDO-01

proc print data = glochidiadist;

titlel h=2 'Effects of Psuedomonas fluorescens (Pf-CL145A) to glochidia from seven unionid
mussel species';

title2 h=1.5 'AEH-11-PSUEDC-01';

titled h=1 'Random assignment of glochidia to test tank';

titled4 h=1 'Mussel species: Fatmucket';

run;

There were 180 chservations read from the data set WORK.GLOCHIDIADIST.
PROCEDURE PRINT used (Total process time}:

real time 0.01 seconds [
|
/W‘fr' 12"

cpu time 0.01 seconds

Fle £ Mo 118

BROOFED BY
loftare: 7MS Date 5/’!/(’1
REVIEWED BY
Tmitlal BDatal

| pogedoat 20|
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I****ti*******-ﬂ-h*-l(vrk*******l*ii**ﬂ*%*********t*t*t**k****#*r**r***t***
*  Btudy Number : AEH-11-PSUEDO-01

* Study Director: Jim Luoma

* date creatad : 140cti1 - MPG m/ﬂ/

* verified by: _ __(Date:__ ) page ___ of
* Random allocation of glochidia to tank.sas

1-kw****k**n—******i*vm*ie**-Jc-h****ki*******i*****wmﬁ*n***k**********t**i'[

DM 'LOG; CLEAR; QUTPUT; CLEAR;'; * CLEAR LOG AND QUTPUT;

AEH-11-PSEUDO-01

FOOTNOTE1 ‘*Analysis performed by M. Gaikowski SAS version ' &5YSVER &SYSTIME &SYSDATE;
options /*1s=85 ps=40 Tormdlim='-' */ pagenc = 1 nocenter nodate nosource?;

f*Random distributioen of glochidia to experimental tanks*/
/* tank 1 to 18 = tank A1 to A6 (1-6), tank B1 to B6 (7-12), tank C1 to C6 (13-18)
round = distribution rounds 1 to 2, place one aliguot of glochidiz per tank per round *f

I bR AL LALLM AL AL AR E LA AL AR RS LA R R L L T T T )

/*Mussel species: Washboard*/
data glechidia;

do reund = 1 to 10 by 1; W‘L g\c‘.u ’L'B

de rev = 1 toe 3 by 1; .
do tank = 1 te 6 by 1; Q’Wﬁka 1 ‘5‘, 1’1]#9&

X = ranuni(-1);

cutput;

end;

end;

end; em No. &4
run;
data glochidiadist; set glochidia;
if row = 1 then _row_ = ‘A';
if row = 2 then _rew = 'B';
if row =3 then _row = 'C';

if row = 1 and tank = 1 then tankn = *'1A1';
if row = 1 and tank = 2 then tankn = '1A2';
if row = 1 and tank = 3 then tankn = '1A3';
if row = 1 and tank = 4 then tankn = '1A4';
if row = 1 and tank = 5§ then tankn = *1A5';
if row = 1 and tank = 8 then tankn = '1A6';
if row = 2 and tank = 1 then tankn = '1B1';
if row = 2 and tank = 2 then tankn = '1B2';
if row = 2 and tank = 3 then tankn = '183';
if row = 2 and tank = 4 then tankn = '1B4';
if row = 2 and tank = & then tankn = 'iB5';
if row = 2 and tank = 6 then tankn = '1Bg§';
if row = 8 and tank = {1 then tankn = '1€1°*;
if row = 3 and tank = 2 then tankn = "1C2';
if row = 3 and tank = 3 then tankn = '1C3';
if row = 3 and tank = 4 then tankn = '1C4*; o "
if row = 3 and tank = 5 then tankn = *1¢5'; Ilttal ?h/ o 'h'[;jmhl"f 5‘4%//3
if row = 3 and tank = 6 then tankn = ‘1C8'; run; 8L s .. -

proc sort data= glochidiadist; REVIEWED 8Y -

by round xi taitinle Datet . .
run;

proc print data = glochidiadist;

titlel h=2 'Effects of Psuedomonas fluorescens (Pf-CL145A} to glochidia from seven unionid mussel
title2 h=1.5 'AEH-14-PSUEDG-Q%';

PRS-

title3 h=1 'Random assignment of glochidia to test tanks®; i
title4 h=1 'Mussel species: Washboard'; ;
run;
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/*Mussel species:! Fatmucket */
data glochidia;
do round = 1 to 10 by 1; AEH-11-PSEUDO-01
do row = 1 to 3 by 1;
do tank = 1 to B by 1;
¥ = ranuni(-1};

output;

end;

end;

end;
run;
data glochidiadist; set glechidia;
if row = 1 then _row_ = 'A';
if row = 2 then _row_= 'B';
if row = 3 then _row_= 'C';

if row = 1 and tank = 1 then tankn = '3A1';
if row = 1 and tank = 2 then tankn = '3A2';
if row = 1 and tank = 3 then tankn = '3A3';
if row = 1 and tank = 4 then tankn = '3a4';
if row = 1 and tank = 5 then tapkn = '3A5';
if row = 1 and tank = & then tankn = '3A6';
if row = 2 and tank = 1 then tankn = '3B1';
if row = 2 and tank = 2 then tankn = '382';
if row = 2 and tank = 3 then tankn = '3B3’;
if row = 2 and tank = 4 then tankn = '384';
if row = 2 and tank = 5 then tankn = '3B5';
if row = 2 and tank = 6 then tankn = '3B&';
if row = 3 and tank = 1 then tankn = '3C1';
if row = 3 and tank = 2 then tankn = '3C2’;
if row = 3 and tank = 3 then tankn = '3C3';
if row = 3 and tank = 4 then tankn = *3C4°';
if row = 3 and tank = 5 then tankn = '3C5';
if row = 3 and tank = 6 then tankn = '3C8'; run;
proc sort data= glochidiadist;
by round x;
run;
proc print data = glochidiadist;
title! h=2 'Effects of Psuedomonas fluorescens (Pf-CL145A} to glochidia from seven unionid mussel
title2 h=1.5 'AEH-11-PSUEDO-01';
title@ h=1 'Random assignment of glochidia to test tank';
title4 h=1 'Mussel species: Fatmucket';
run;
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149
150
151
162
153
154
165
WARNT
166
157
168
159
160
161
162
163
1631
164
165
166
167
168
169
170
171
172
173
174
175

NOTE:
NOTE:

176
177
178
179
180
181

182
183
184
185
186
187
188
189
180
181

182
193
194
195
198
197

NOTE:
NOTE:

* date created ! 140¢t11 - MPG
* Verified by: (Date: ) page of
* Random allocation of gloghidia to tank.sas

*N******k*********k******!xk**k**k*******ii**i****hi*k*x***k*********l

M 'LOG; CLEAR; OUTPUT; CLEAR;'; * CLEAR LOG AND OUTPUT;

AEH-11-PSEUDO-01

FOOTNOTE1 'Analysis performed by M. Gaikowski SAS version ' &SYSVER &SYSTIME &SYSDATE;
NG: The FOOTNOTE statement is ambiguous due to invalid options or ungquoted text.

options /*1s=85 ps=40 formdlim='-' */ pageno = 1 nocenter nodate nosource?;

/*Random distribution of glechidia to experimental. tanks*/
/* tank 1 to 18 = tank Al to AS (1-8), tank B1 to B6 (7-12), tank C1 to G5 (13-18)
round = distribution rounds 1 to 2, place cne aliguct of glochidia per tank per round */

PR LA A LA LA LA AR LR R e e eI R e T R T T T L T L T R R S L S S PR

HERRAER AR |

f*Mussel species: Washboardr/
data glechidia;
do round = 1 to 10 hy 1;
do row = 1 to 3 by 1}
do tank = 1 to 6 hy 1;
X = ranuni(-1);

output;

end;

end;

end;
run;

The data get WORK.GLOCHIDIA has 180 observations and 4 variables,
DATA statement used (Total process time):

real time 0.00 seconds

cpu time 0.01 seconds

data glochidiadist; set glochidia;

if row = 1 then _row_ = 'A’;
If row = 2 then _row_ = 'B';
if row = 3 then _row_ = 'C';

if row = 1 and tank = 1 then ‘tankn = “1Al';
if row = 1 and tank = 2 then tankn = '1A2';
LT row =1 and tank = 3 then tankn = '1A3';
if row = 1 and tank = 4 then tankn = '{A4';
iF row = 1 and tank = 5 then tankn = '1A5';
if row =1 and tank = 6 then tankn = '1a8';
if row = 2 and tank = 1 then tankn = '1B1';
if row = 2 and tank = 2 then tankn = '1B2';
if row = 2 and tank = 3 than tankn = '183';
if row = 2 and tank = 4 then tankn = '1B4';
if row = 2 and tank = 5 then tankn = '1B5®
if row = 2 and tank = & then tankn = 'iB6';
if row = 3 and tank = 1 then tankn = "1¢1';
if row = 3 and tank = 2 then tankn = 'iC2’;
if row =3 and tank = 3 then tankn = '1C3';
if row = 3 and tank = 4 then tankn = '1C4';
if row = 3 and tank = 5 then tankn = '{C5';
if row = 3 and tank = 6 then tankn = 'iC&'; run;

There were 180 observations read from the data set WORK.QLOCHIDIA. I b e i
The data set WORK.GLOCHIDIADIST has 180 observations and 6 variables. g%g@ S.er d3 ?
ST '
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NOTE:

198
198
200

NOTE:
NOTE:
NOTE:

201
202
202!
203
204
205
206

NOTE:
NOTE:

207
208
208!
208
210
211
212
213
214
215
218
217
218
219
220

NOTE :
NOTE:

221
222
223
224
225
226
227
228
229

DATA statement used (Total process time):
real time 0.01 seconds AFH-11-PSEUDQ-01
cpu time 0.03 seconds

proc sort data= glochidiadist;

by round x;

run;

There were 180 cobservations read from the data set WORK.GLOCHIDIADIST.
The data set WORK.GLOCHICIADIST has 180 chkservations and 6 variahles.
PROCEDURE SORT used (Total process time):

real time C.0C seconds

cpu time 0.01 seconds

proc print data = glochidiadist;

titlet h=2 'Effects of Psuedomonas flucrescens (Pf-CL145A) to glochidia from seven unicnid
nussel species';

title2 h=1.5 'AEN-11-PSUEDPO-01';

titled h=1 ‘Random assignment of glochidia to test tanks’;

title4 h=1 'Mussel species: Washhoard';

run;

There were 180 cbservations read from the data set WORK.GLOSHIDIADIST.
PROCEDURE PRINT used (Total process time):

real time 0.00 seconds

opu time 0.01 seconds

JERERERK KR KRN TAR KR KA RN Ak A kR T h R F AR R AR SRR AR R AR A RN RN R AR R R R A kX R AT AR A KA RN RRT KK ERAR AR KRR R

LSS LS AR LY

{*Mussel spocies: Fatmucket */
data glochidia;
do round =1 to 10 by 1;
do row = 1 to 3 by 1;
do tank =1 to 6 by 1;
X = ranuni{-1};

output;
end;
end;
end;
run;
The data set WORK,GLOCHIDIA has 18C observations and 4 variables,
DATA statement used (Total process time):
real time 0.01 seconds
cpu time 0.00 seconds

data glochidiadist; set glochidia;

if row =1 then _row = 'A';
if row = 2 then _row_ = 'B';
if row = 3 then _row = 'C';

if row = 1 and tank = 1 then tankn = 'SA1';
if row = 1 and tank = 2 then tankn = '3A2';
if row = 1 and tank = 3 then tankn = '3A3';
if row = 1 and tank = 4 then tankn = '3a4'; ' P ;
if row = 1 and tank = 5 then tankn = '3A5'; s Prigi “49.5?,,{.-05’ é
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230
231

232
233
234
235
236
237
238
239
240
241

242

NOTE:
NOTE:
NOTE:

243
244
245

NOTE:
NOTE:
NOTE:

248
247
2471
248
249
250
251

NOTE:
NOTE:

if row = 1 and tank = & then tankn = '3A8';
if row = 2 and tank = 1 then tankn = '3B1°’;
if row = 2 and tank = 2 then tankn = '382';
if row = 2 and tank = 3 then tankn = '3B3';
if row = 2 and tank = 4 then tankn = '3R4’;
if row = 2 and tank = 5 then tankn = '3B5';
if row = 2 and tank = 8 then tankn = '3B6';
if row = 3 and tank = 1 then tankn = *3C1';
if row = 3 and tank = 2 then tankn = '302';
if row = 3 and tank = 3 then tankn = '3C3';
if row = 3 and tank = 4 then tankn = '3C4';
if row = 3 and tank = 5 then tankn = *3c5’;
if row = 3 and tank = 8 then tankn = '3C6'; run;

There were 180 ohservations read from the data set WORK.GLOCHIDIA,
The data set WORK.GLOCHIDIADIST has 160 observations and 6 variables,
DATA statement used (Total process time):

real time 0.0t seconds

cpu time 0.01 seconds

proc sort data= glochidiadist;
by round x;
run;

There were 180 observations read from the data set WORK.GLOCHIDIADIST.
The data set WORK.GLOCHIDIADIST has 180 cbservations and 6 variablas,

PROCEDURE SORT used (Total process time):
real time 0.00 seconds
cpu time 0.01 seconds

proc print data = glechidiadist;

AEH- 1-PSEUDO-01

titlel h=2 'Effects of Psuedomonas fluorescens (PT-CL145A) to glochidia from seven unionid

mussel species';

titleZ h=1.5 'AEH-11-PSUEDO-01';

title3 h=1 'Random assignment of glochidia to test tank'
titled h=1 'Mussel species: Fatmuckei';

run;

There were 180 observations read from the data set WORK.GLOCHIDIADIST.
PROCEDURE PRINT used (Total process time):

real time 0.00 seconds

cpu time 0.00 seconds
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Effects of Psuedomenas fluorescens (Pf-CL145A) to plochidia from seven upionid mussel species 1

AEH- 11 -PSUEDO-01

Random assignment of gleochidia to test tanks

Wussel species: Washboard

Obs rourd row tank X

1 1 2 3 0.04838

2 1 2 1 C.15057

3 1 2 5 0.16278

4 1 3 6 0.18466

5 1 2 4 0.366%0

<] 1 3 5 0.37006

7 1 1 1 0.44366

8 1 3 2 0.44674

2 1 1 B 0.45064
10 1 1 2 0.49027
LA 1 1 -] 0.58970
12 1 2 6 0.63330
13 1 3 1 0.70052
14 1 3 1 3.77579
15 1 3 3 0.77615
16 1 1 3 0.77930
17 1 1 4 0.82716
18 1 2 2 0.86307
19 2 2 6 0.05096
20 2 1 3 0.13832
21 2 3 3 0.21191
22 2 3 2 0.36840
23 2 1 2 0,38742
24 2 2 a 0.41658
25 2 1 4 0.54504
26 2 3 5 0.58445
27 2 2 1 0.61804
28 2 1 ] 0, 66695
29 2 2 2 0.77401
30 2 3 1 0.84946
31 2 2 4 0.85021
32 2 3 G 0.83869
33 2 1 1 0.90716
34 2 2 & 0.96065
35 2 1 5 0.88905
36 2 3 4 0.99356
37 3 3 3 0.00319
38 3 2 1 {.00885
39 3 3 6 0.06275
40 3 1 4 0.15052
41 3 2 3 0.20804
42 3 3 4 0.46083
43 3 2 2 0.47385
44 3 2 3 0.56072
45 3 2 4 0.56497
46 a 3 2 0.57337
47 3 3 1 0.63977
48 3 1 2 0. 65438
45 a 2 5 0.73127
50 3 3 5 0.82134
51 3 1 6 0.82425
52 3 1 5 0.82219

Analysis performod by M. Gaikowski SAS version 9.2 11:03 1400T11 P77~
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Effects of Psuedomonas fluorcscens (Pf-CL145A) to glochidia from seven unionid mussel species 2

AEH-11-PSUEDO-01

Random assignment of glochidia to test tanks
Mussel species: Washboard

Obs

53
b4
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
88
86
87
88
89
€0
81
82
23
94
86
g6
g7
<8
99
100
101
102
103
104

Analysis performed by M, Gaikowskl SAS version

@Déﬁ‘rﬁbml‘oa m[f%w"r wfter W3 ot 1AL &KW

round

GO RO ORGSR DS RDLDAEDLLEDEAAEBEDLDLELAEDR RO

row

NN RN =@ SN N S S RN W RN =SSN W NN W WML W N =

tank

O WO H = E&Ma0 = NN WhAWDWNDNDOSAELDHEOU DN === EONLE LSO LR 2000 0N WN W=

0.98150
0.98602
0,01675
0.03225
0.07077
0.08805
0.10623
0.27354
0.29696
0.29785
0.31372
0,43548
0.49463
0.67987
0.72352
0.91320
0.81875
0.92533
0.96088
0.97561
0.01108
0.18516
0.21654
0.26751
0.300692
0.43225
0.48598
0.48743
0.54367
0.63776
0.73840
0.75303
0.77688
0.80186
0.80385
0.88062
0.91017
0.93914
0.10293
0.125805
0.13401
0.17936
0.27550
0.31435
0.35475
0.37608
D.38250
0.45321
0.48700
0.49334
0.57207
0.64539
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BB
AB1
106
A1
A4
A5
AT
B4
T4
482
A3
4C5
Al
4B
<1B6
A
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AN6
2188
<G4
“4C3
184
G5
2
483
6
+1A3
LtAS
+hdq
1A3
1A2
1B2
1C1
185
1A4
1A6
1C4
1A1
184
1C86
1B3
186
1A5
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Effects of Psusdomonas ¥luorescens (Pf-CL145A) to glechidia from seven unionid mussel species 3

AEH-11-PSUEDD-O1

Random assignhment of glochidia to test tanks
vussel species: Waskboard

Ohs

106
106
107
108
109
110
111

112
113
114
115
116
117
118
119
120
121

122
123
124
125
126
127
128
129
130
131

132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
183
154
155
156

round

OO O W O D EWOmooN oMo mMWMNE DN RN NN NN ANANAAANNNYN N AN DD

row

N = GRS N N AR R = = WO N W W 2 = W2 S RN W N W =N N DGR

tank

DDV =R RNOO AN W SR DWUN RN RO =2 QDTN - RS BENON D -

a.
a.
0.
0,
Q.
0.
0.
0.
0.
Q.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
o.
o,
0.
0.
0.
0.
0.
0.
0.
Q.
0.
¢]

Qe . [ s o i

0.
0.
0.
0.
0.
0.
Q.
0.

o]
Q.
0.
0.

65028
69455
74112
91209
07653
12108
12753
143565
21481
21495
24565
35784
37076
488486
49531
62835
66040
78412
84819
84879
91208
93405
07285
13071

17105
17484
17628
21734

29783
39927
44313
46408

.48661
.65784
.74081
.74383
.75499
7273
.856171
.98418

00420
07321

10943

12746
12840
21011
22581
23737

.24321

56414
63829
63940

WP OO000 WP >»PEFEFPDTEDRE>FOQOQTTOONOOD>PO0OND>I>OOD0OMNEBORDPOO0OCDOP0ODOOOD

Analysis performed by M. Gaikowski SAS version

_row_

.2 11:03 140CT11

176

tankn

131
1C3
1C2
1C8
182
1C4
1A4
183
1A3
1¢1
106
1C2
1B6
1AB
1A6
1cs
1A1
181
1C3
188
184
1A2
1A4
1B2
1c3
1A8
1A1
1c4
¢l
1B3
162
1C8
1BE
1B1
1C8
1AS
1A2
1B4
1B8
1A3
1B5
1A8
1B4
1A1
1A3
1B3
1c2
1C4
1C3
106
1A4
1B8

:
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Effects of Psuedomonas fluorescens (PT-CL145A) to glochidia from seven unionid mussel species 4

AEH-11-PSUEDO-01

Random assignment of glochidia to test tanks
Mussel species: Washboard

Obs

157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
72
173
174
176
176
177
178
179
180

Analysis performed by M. Gaikowski SAS version 9.2 11:03 140CT7T11

round

W WO o o

o

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

row

=N L = =00 RN = = NN =2 W= RN 2 W

tank

A WL =W ONAOGN 0= WO WE =N

0.78984
0.83409
0.83827
0.88606
0.93247
0.97047
0.13868
0.19793
0.22524
3.2531¢
0.33809
0.35208
0.40875
0.49523
0.54407
0.62890
0.669986
0.88538
0.73428
0.77376
0.81274
0.83455
0.98332
0.95509

FPOOOWOP2PO0OQO0@0EFFE0EELEOQDFD®E>D>O

_raw_

177

tankn

1C1
1A2
1B2
1B1
1A8
1C5
1A5
1B3
1B1
1B2
1A1
1A2
1BE
1B5
icz
1C6
1C4
1A3
1A8
11
184
105
163
1A4

AEH-11-PSEUDO-01
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Effects of Psuedomonas fluorescens (Pf-CL145A) to glochidia from seven unionid mussel species 5

AEH-11-PSUEDO-D1
Random assignment of glochidia to test tanx

Mussel species: Fﬁ}m.lei%“t’ /ﬂA" /ﬁl‘._]&‘(.l‘{,h/"'

QObs round row tank X

1 1 2 5 0.01984 B

2 1 2 4 0.02206 B

3 1 2 2 0.03535 B

4 1 2 1 0.06788 B

5 1 3 4 0.09684 c

[} 1 3 6 0.14775 c

7 1 3 3 0.16191 ¢

8 1 3 1 0.20688 c

9 1 1 3 G.209%1 A
10 1 1 6 0,30468 A
1 1 1 2 0.36783 A
12 1 2 3 0.45100 B
13 1 3 5 0.54897 C
14 1 2 6 0.68548 B
16 1 1 4 0.69170 A
16 i 1 1 0.70064 A
17 ] 1 5 0.70843 A
18 1 3 2 0.00442 c
19 2 3 1 0.00545 [
20 2 2 5 G, 11329 B
21 2 1 2 0.13927 A
22 2 3 [¢] 0.17332 c
23 2 1 6 G.22802 A
24 2 2 4 0.31714 B
25 2 2 6 0.38788 B
28 2 1 1 0.38340 A
27 2 1 5 0.40032 A
28 2 2 o4 0.47471 B
29 2 2 1 0,54855 B
30 2 3 3 0.57131 c
31 2 3 5 0.61824 c
az 2 3 2 0.72234 c
33 2 1 3 0,79335 A
34 2 2 3 0.82843 B
35 2 1 4 0.93168 A
36 2 3 4 0.998563 c
r 3 3 2 0.02972 c
38 3 3 4 0.05996 c
39 3 1 1 0.20484 A
40 3 2 3 0.29113 B8
4 3 2 5 0.28706 B
42 3 1 8 0.31291 A
43 3 2 8 0.38686 B
44 3 3 1 0.42806 C
45 3 1 5 0.53249 A
48 3 1 3 0.57085 A
47 3 1 2 0.57194 A
48 3 3 3 0.58118 c
49 3 2 2 0.85021 B
50 3 3 5 0.68760 C
51 3 2 4 0.81176 B
52 3 3 8 0.93352 o]

Analysis performed by M. Gailkowskl SAS version
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Effects of Psuedomonas Tluorescens (Pf-CL145A) to glochidia from seven unionid mussel species 6

AEH-11-PSUEDO- 01
Random assignment of glochidia to test tank

Mussel species: Faym% f/’[a;n //)_J( {ﬁ,_[, heale

abs

53
54
55
56
57
58
59
G0
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
85
96
97
98
99
100
101
102
103
104

Analysis performed by M. Galkowski SAS version 9.2 11:03 140CT1t H i 13 1
| voge et 15 4

round

O XA OO 000000 MAmOAEm A AN OMmO ;oM S S PSEDADDSSALAARDRSAEDRDL R DO

row

= NN N = = =W W W ON =W = NN = TR W)W = =D = =S = O =W R W e ) m o= N

tank

A D ENMOUOOHN WA D WOAONOTO D S = 2 WDV QLO0DDNROO RGO R OO O DN WS 4 A

X

0.96218
0.98562

0.11087

0.12171
0.26431
0.33085
0.37231
0.44582
0.45637
0.51454
¢.56189
04.58070
0.67822
0.70080
JT5720
77556
80028
82069
86558
97468
01511
10971
.12110
.12841
.23288
. 26407
.27665
.30196
WAR720
57471
.71329
.73755
.T6979
.78149
.89971
.80033
93185
. 96067
09556
12187
.15818
.18872
. 20937
.41850
.50092
54738
57758
58475
740869
.B84537
.88420
.B9BES

OO0 0000 COoO 0000000 0COO0OCOoOO0O0CO0O0 0000000 OO0 OoOCO
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Effects of Psuedomonas -fluorescens (PF-CL145A) to glochidia from seven unionid mussel species 7

AEH-11-PSUEDO-01
Random assignment of glgchidia to test tank

Mussel species: Fa%t f'/ta /J,_,fé,{' ;::m[L,

Obs

105
106
107
108
109
110
i
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
M
142

143 -

144
145
146
147
148
149
180
151
152
153
154
155
156

round

OO OWoOEeooErogormaoomeEemeEe EoeEe 3o oE MmN SN="~NN~N~N=NN~N~N~N~N~N~~N~N~N~NDDD

row

= N SN W W W2 DWW RN N WG SR W W SN W AR N WM W e == RN = NN

tank

WMo~ = NNRENWDUNRARNRO = ONOUN =GR 2WHWORE =200 NN OANNOWOEO R =GN =

X

0.90354
0.90435
0.96706
0.97874
0.92158
0.069567
0.11259
0.180867
0.275886
0.28208
0.28497
0.35074
0.38960
0.50335
G.51187
0.77788
0.80690
0.88738
0.9544€
0.96114
0.99428
D.99761
0.01429
0.07414
0.14921
0.21611
0.26547
0.31691
0.34881
0.37552
D.37813
0.39360
D.49526
0.50407
0.65842
0.71088
0.76065
0.83296
0.94481
0.97151
0.09622
0.13471
0.182686
0.37323
0.41030
0,41378
0.42871
0.46783
0.59253
0.59983
0.61762
0.66848

R PE®OPPOE@OPPPREO@QQ0QPFPPO@ERDEROOPPDOPP0PPO®RGIEFOPEFEEOOESEOEKLD>OD®

Analysis performed by M. Galkowskl SAS version
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tankn

361
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3C6
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384
3B56
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3A1
3C5
308
3B2
3A8
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ho V"""/'./f“/"/') Jo! I~k Ja-

AEH-11-PSEUDC-01

1 SN s B it PR

5.2 11:03 1a0cT11 | Poge (et 13 a
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Effects of Psuedomonas fluorescens (Pf-CL145A) to glochidia from seven unionid mussel species 8
AEH-11-PSUEDO-0D1

Random assignment of glpchidia to test, tank . el i B o dl
Mussel species: FaMet ﬂ/a’:?\,l' ¢ /(»{"é»ﬂﬁ @ 3/0"2‘4-.’-4,} 4 l!km.}u( Fo /y,é o 2 /k{ﬁ o
é}. p{bq\_ f‘a iq “f‘/'/f‘[’a /'1/'?
QObs round row tank X row tankn
- ol fac
157 9 2 3 0.83063 B 383
158 ] 1 B (.84236 A 3A8
159 9 2 4 0.88438 B 3B4
160 9 3 & 0.92844 C 3C5
161 ) 3 6 0.93473 ¢ 3C8 AEH-11-PSEUDO-01
162 9 2 1 0.95001 B 3Bt
163 10 1 s 0.01342 A 3A3 F%’ Igfﬂ{""‘ E
164 10 2 B 0.09717 B 3B5
165 10 3 3 0.16608 C 3C3
166 10 1 1 0.23652 A 3A1
167 10 1 5 0.32192 A 3A5
168 10 3 5] 0.38088 v} 3C6
169 10 3 2 0.43876 o 3C2
170 10 2 6 0.51029 B 3B8
171 10 2 1 0.564732 B 3B1
172 10 3 4 0.57027 C 3C4
173 10 1 4 0.72514 A 3A4
174 10 2 3 0,74935 B 3B3
175 10 1 5} 0.80066 A 3A8
176 10 2 2 0,83958 B 3B2
177 10 3 1 0.87588 c 3C1
178 10 1 2 0.88810 A 3A2
179 10 3 5 0,93787 C 3C5
180 10 2 4 0.98706 B 3B4

LET

BDOFE D gy
Initiaia: TN 1y ,;ﬁ/ﬂ 1415

] BEVIEWED ¢
Emitiaiz, S Datecfy

rage(d ot D}

Analysis performed by M. Gaikowski SAS version 9.2 11:03 140CT11 M’ﬁ/ E"
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[ tTects 07 Psuedononas TLUOrescens (FT-LLI14DA) TO glocnidrad Trom seven unionid NUsse. specles

EH-11-PSJEDO-01
andom assignment of glochidia to test tanks i i“}’w ! / é‘) 3e- -3
ussel species: Black sandshell {A Uwf\EH 11/ESEUDO-O1
bs round row tank X _row_ tankn Takaled b 032G B TRV
1 RIANT
1 1 1 1 0.03540 A TAT 7 7%/
2 1 2 5 0.15720 B 185 7 j S —
3 1 1 2 0.16134 A 1A2 7/ i J
4 1 2 3 0.38077 B 1B3 ¥ f@ i NG
5 1 i 5 0.39275 A 145
6 1 3 6 0.39514 c 166 v 7)@/
7 1 2 2 0.42251 B 1B2 v
8 1 1 6 0.43934 A 146 ¥
9 1 3 4 0,45629 c 1G4
10 1 3 1 0.46208 c 1c1v
11 1 1 4 0.46826 A 1A4
12 1 3 3 0.49509 c 103 v
13 1 3 2 0.53590 c ice 7 % v
14 1 2 4 0.63459 B 1B4 /
15 1 1 3 0.72859 A 1A3 v
16 1 3 5 0.73198 c 165
17 1 2 6 0.85674 B N
18 1 2 1 0.86215 B 181 VT
19 2 1 1 0.00152 A 1A1
20 2 2 6 £.01044 B 185 /
21 2 2 1 0.01183 B 1B1v
22 2 1 6 0.09963 A 1A6 +
23 2 3 6 0.16381 ¢ 166 7
24 2 3 1 0.37238 c 1€1 4
25 2 3 2 0.39250 c cav Moo
28 2 1 5 0.39924 A 1A5 v
27 2 1 3 C, 48046 A 1A3 v
28 2 2 3 0.57825 B 1B3 7/
29 2 3 4 0.65481 c ¢4
30 2 2 2 0.71580 B 1B2 ¥ ' /
31 o 3 3 0.73748 c ic3 v %
32 2 3 5 0.76035 C 1C5 v
33 2 1 4 0.79744 A 1A4 v
34 2 1 2 0.87184 A 1A2Y
35 2 e 4 0.93146 B 1B4 /
36 2 2 5 0.24375 B 1B5 /
37 3 1 a 0.08401 A TXW; ; AAPr S
38 3 3 5 0.11492 c 165/ s
39 3 1 4 0.12051 A 14/ tniiats:” -7 ’332?,1.,.“4_‘//’;
40 3 1 1 0.17095 A 1481 v/ EVIE wm RY
41 3 2 6 0.25392 B 1B68 v 'flms-‘umm s Tased ..ﬂ“‘
92 3 2 3 0.26144 B 1B3 ¥
43 3 3 4 0,40117 C 164 / ak'/
44 3 1 5 0.41257 A 176V
45 a 1 2 0.45529 A 1A2 ~
46 3 2 5 0.51031 B 1B5 /
47 3 1 5 0.55130 A 145 }45&; ﬁLQ ’(—\ _
P Pk =
nalysis performed by J. Luoma SAS version 9.2 12:27 09JAN1Z )a/w 1957\W|3—
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70

ffects of Psuedomonas fluorescens (Pf-CL145A) to glochidia from seven unionid mussel species
EH-11-PSUEDO-0O1
andom assignment of glochidia to test tanks SJ

ussel species: Black sandshell
AE!-{-1'1-P&‘>EUDO"m

bs round row tank X _row_ tankn
48 3 3 6 0.63349 c 108~ 7@/
49 3 2 4 0.66683 B 184
50 3 2 1 0.67735 B 181V
51 3 2 2 0.74551 B 1B2 ¥
52 3 3 1 0.79502 c 161V
53 3 3 2 0.85372 c 1cz‘f/
54 3 3 3 0.97378 C 1C3
BE-~ - 4 - 2 6- -0:04185 B iB67 — - - - -75/[”[
56 4 3 3 0.12059 C 163
57 4 3 5 0.19203 ¢ 1657/
58 4 2 2 0.23442 B 1B2
59 4 2 3 0.31512 B 183/
60 4 1 3 0.42558 A 1A3 ¥ }f J
61 4 2 1 0.46156 B 1B1 v
62 4 3 6 0.49274 ¢ 166 /
63 4 2 5 0.53001 B 1B5 v
64 4 1 4 0.64986 A 1487/
65 4 1 5 0.66283 A 1A6 &
66 4 1 6 0.71016 A 146/ ?&/
67 4 3 2 0.75088 c 102/
68 4 1 1 0.82426 A 1A14
69 4 1 2 0.86272 A 182/
4 3 1 0.88343 C 161
71 4 ) 4  0.90920 B 184/
72 4 3 4 0.94484 ¢ 104V :)gw 104 %
73 5 2 8 0.05331 B 1B6 v
74 5 1 5 0.07180 A 1857
75 5 2 2 0.07704 B 1B2 v
76 5 K] 3 0.12926 c 163v
77 5 3 4 0.21732 c 104 v
78 5 2 3 0.29334 B 188,/ y
79 5 1 1 0.29504 A 1417
80 5 1 4 0.32955 A 1847
81 5 2 1 0.34201 B 181v
82 5 3 2 0.35173 c 102V
83 5 1 2 0.48220 A 1A2 ¥
84 5 3 6 0.64764 C 106 / St
85 5 1 3 0.66290 A 1A3V
86 5 2 4 0.82830 B 1B4 /
87 5 3 1 0.92558 c 161 . i
88 5 2 5 0.92810 B 185+ W&;ﬁi@
89 5 3 5 0.95883 c 105/
80 5 1 6 0.98341 A 146 Y J
81 6 | is 0.00717 A iA6 AN
92 ] 2 0.03283 B 1B1 Mr oA
93 6 2 3 0.05644 B 1B3 W sANn
94 6 1 4 0.09740 A 1A4 Le
akb‘h’lbj"“r\ al 74/1"‘"
nalysis performed by J. Luoma SAS version 9.2 12:27 09JAN12 L 1D2THW 2
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ffects of Psuedomonas fluorescens (PT-CL14DA} to glochidia trom seven unionid mussel species
EH-11-PSUEDO-01
andom assignment of glochidia to test tanks Jy—

ussel species: Black sandshell
AEH-11-PSEUDO-01

hs round row tank X row_ tankn

85 B 3 4 0.18738 c 1C4

96 6 2 6 0.21512 B 1B6

87 6 2 4 0.35347 B 1B4 %%

28 6 2 2 0.36195 B 1B2

g9 6 3 2 0.52497 G 1C2

0o 6 1 3 0.60721 A 1A3

01 8 3 3 0.81745 C 103

22 6 2 5 0.63064 B 1B5 ¥<
03 ) 3 1 0.64129 C 1C1

04 6 3 6 0.68559 c 1C6

05 5] ] 5 0.67314 c 1C5

06 6 1 2 0.78109 A 1A2

07 B 1 5 0.79067 A 1A5

as B 1 1 0.93271 A 1A1

09 7 2 6 0.05320 B 1B8 %—
10 7 3 3 0.09042 C 1C3

11 7 1 5 0.16011 A 1A5

12 7 1 6 0.20312 A 1AB

13 7 3 B 0.25107 C 1C6

14 7 2 5 0.25202 B 1B5

15 7 2 3 0.35410 B 1B3 #’_
16 7 1 2 0.36411 A 1A2

17 7 2 2 0.38488 B 182

18 7 2 1 0.40012 B 1B1

19 7 1 3 0.54025 A 1A3

20 7 3 4 0.62582 c 1C4 ﬂ%
21 7 1 4 0.64380 A 1A4

22 7 ] 1 0.77253 A 1A1

23 7 3 1 0.77724 C 1C1

24 7 3 2 0.94665 C 1C2

25 7 2 4 0.96571 B 1B4

26 7 3 5 0.96636 c 1G5

27 8 3 2 0.03089 c 1C2 ¥
28 8 2 2 0.03762 B iB2

29 8 1 2 0.04247 A 1A2

30 8 1 5 G.09006 A 1A5

31 8 3 5 0,09815 c 1C5

32 8 2 4 0.13821 B 1B4

33 8 3 6 0.16122 c 1C6 '“76
34 8 1 4 0.26608 A 1A4

35 8 1 3 0.29674 A 1A3

36 8 2 3 0.32798 B 183

37 8 2 1 0.35775 B 1B1

38 8 2 5 0.45371 B 185

39 5 1 6 0.50449 A 1A6

40 8 3 1 0.56444 C 1C1

41 B 3 3 0.72173 G 103

nalysig performed by J. Luoma SAS versiaon 9.2 12:27 09JAN1Z ﬂ

e LT
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ffects of Psuedomonas fluorescens (Pf-CL¥45A) to glochidia from seven unionid mussel species
EH-11-PSUEDO-01 ‘

andom assignment of glochidia to test tanksd”

ussel species: Black sandshell

AEH-11-PSEUDO-01

bs round row tank X _row_ tankn

42 8 2 6 0.74113 B 186

43 8 1 1 0.94768 A 1A1

44 8 3 4 0.94903 ¢ 1C4 ‘ﬁﬁ‘
45 9 2 3 0.03961 B 186

46 9 3 5 0.05729 c 1C5

47 9 a 1 0.13174 c 161

48 9 1 5 0.14749 A 1A5

49 9~ 3 - -6 - 0.22306 R 166 .

50 9 1 B 0.22381 A 1A6 7¥§
51 9 2 4 0.24007 B 184

52 9 1 a 0.35483 A 1A4

53 9 1 1 0.35749 A 1A1

54 9 1 3 0.41038 A 1A3

55 9 2 1 0.43514 B 181

56 9 3 2 0.55984 c 162 ﬂ?
57 9 2 5 0.77391 B 1B5

58 9 2 3 D.77465 B 1B3

59 9 2 2 0.80819 B 1B2

50 9 3 3 0.85688 c 163

31 9 1 2 0.90094 A 1A2

52 9 3 4 0.93858 G 1G4 5¢—
53 10 2 4 0.02628 B 184

34 10 3 2 0.02875 G 162

35 10 1 3 0.05560 A 1A3

36 10 1 1 0.11087 A 1A1

57 10 2 3 0.20975 B 1B3

38 10 1 5 0.24947 A 1A5 <
39 10 3 5 0.26831 C 1C5 e
70 10 3 4 0.36314 c 104

71 10 3 6 0.36828 C 1C6

72 10 1 2 0.41707 A 1A2

73 10 3 1 0.52680 C 1¢1

74 10 1 1 0.53721 A 1A4

75 10 o 5 0.66343 B 1B5 Gkh
76 10 2 2 0.75209 B 1B2

77 10 3 3 0.85367 c 1€3

78 10 1 6 0.85835 A 1A6

79 10 2 1 0.94702 B 1B1

30 10 2 8 0.96842 B

1B6 féf

Lid  |2THN IS

ralysis performed by J. Luoma SAS version 8.2 12:27 08JANA2
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TTegts O1 FPsueaomonas T.iUOrescens (MT-LL143A) TO glocnidia Trom Seven unionid mussel specles

EH-11-PSUEDQ-01

andom assignment of glochidia to test tank Jh—

ussel species: Mucket

bs round row tank X

1 1 1 2 0.00058
2 1 2 4 0.01664
3 1 3 5 0.171086
4 1 1 1 0.198629
5 1 3 3 0.21688
8 1 2 3 0.22886
7 1 1 3 0.32034
8 1 3 2 0.32088
e 1 2 2 0.33127
10 1 1 5 0.38490
11 1 3 & 0.41756
12 1 2 1 0.81317
13 1 1 4 0.65694
14 1 2 8 0.65809
15 1 1 6 0.70590
16 1 3 4 0.71470
17 1 2 5 0.85421
18 1 3 1 0.97547
19 2 1 2 0.04473
20 2 3 3 0.05814
21 2 2 6 0.09603
22 2 2 1 0.14342
23 2 1 6 0.29490
24 2 1 1 0.32005
25 2 2 3 0.34073
26 2 1 3 0.38231
27 2 3 4 0.38258
28 2 3 2 0.54309
29 2 2 5 0.66187
30 2 2 2 0.68421
31 2 3 5 0.77307
32 2 3 1 0.77572
33 2 2 4 0.81987
34 2 1 5 0.84082
35 2 3 5} 0.92784
36 2 1 4 0.96058
37 3 3 4 0.01582
38 3 b4 6 0.02289
39 3 1 3 0.10073
40 3 3 5 0.24126
41 3 3 1 0.385866
42 3 1 2 0.40678
43 3 3 3 0.47539
44 3 1 5 0.82337
45 3 2 5 0.63294
46 3 2 3 0.71107
47 3 3 2 0.76563

nalysis performed by J. Luoma SAS version

_row

DT ETOFPO0PFPEOFOPPREOOFTETOOEEFPIFPITETCrOTOPATEOTSEEEORE @ETONOR >

9.2 12:27 09JANTZ2

tankn

TAD 7
284 v
205 /
281 v
203
283 v

AEH-1
T Al iy - PS(E"U_UELO -01

v

283 v
202
232 v
285 /
206 v
281

%/

7&/

284 Y
286 ¢
278 v
204 v
ops /
2c1 /

2A2
203 v
286 V
281/
286 ¥
oa1 v/

7 am

283 /
283/
204 7
202 ¢
285 v
282 /

ﬂvf

305 7
2Ct #»
2B4 /
ap5 v
206/
o4/

%/

204 ¥
286 v
2A3
206
201 ¢
282

2637
2A5 v
285/
283V
200 ¥
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ffects of Psuedomonas fluorascens (PF-CL145A) to glochidia from seven unionid mussel species

EH-11-PSUEDO-01
andom assignment of glochidia to test tanlé"

ussel species: Mucket AEH-11-PSEUDO-01
bs reund row tank X _row_ tankn

48 3 1 6 0.77490 A 216 7/ .

49 3 1 1 0.79056 A 2A1 v

50 3 3 5 D.82629 c 205 v

51 3 2 1 0.84457 B 281/

52 3 2 2 0.86062 B 282 v

53 3 2 4 0.88782 B 284

54 3 1 4 0.090326 A 2047 M-/ e

85 4 - -1 - 3 -0,02466 A ZA3 - T .

58 4 2 1 0.07961 B 2817

57 4 3 1 0.09021 c 201

58 4 3 6 0.10964 c 206

59 4 1 2 0.15271 A 2a2+

60 4 2 2 0.22284 B 282V For

81 4 1 5 0.36566 A 245

62 4 2 4 0.41787 B 284/

63 4 2 3 0.43712 B 2pa ¢

64 4 3 5 0.50663 c 205 /'

65 4 1 4 0.58751 A ap

66 4 2 5 0.60800 B 2B5 " -

67 4 3 3 0.66845 C 203 v *

8 4 1 1 0.757686 A a1 v

69 4 3 4 0.78458 c 2c4 7

70 4 3 2 0.94567 c 2c2

71 4 o 6 0.96083 B 286 ¥

72 4 1 6  0.96962 A 246 / o 122k

73 5 2 2 0.03379 B 282/

74 5 3 4 0.09290 C 204 /

75 5 1 4 0.17092 A 244

76 5 2 3 0.35518 B 2R3/

77 5 3 3 0.41766 c 2037/

78 5 1 2 0.45670 A 2a2/ s

79 5 3 5 0.54443 c 205

30 5 2 4 0.65005 B 284 v

31 5 1 5 0.65645 A o5/

52 5 2 5 0.68093 B 285/

33 5 1 1 0.67867 A IS

34 5 3 2 0.67998 c 2027 s

85 5 2 1 0.68374 B 2g1 Y/ }[

36 5 1 3 0.70107 A 2A3

37 5 1 6 0.73423 A 2A6 7

38 5 3 8 0.76479 C 206+

39 5 3 1 0.80740 c 201Y .

30 5 2 6 0.90553 B 286/ [ tomphitet at 12 27
31 6 1 6 0.06769 A TAE > S

32 & 1 o 0.08744 A 2A2 QM’ e
33 6 2 1 0.14791 B 2B1 & \i 57
34 6 1 3 0.45638 A 2A3 ﬁ\\b)YY‘\ﬁ g R (f\
qalysis performed by J. Luoma SAS version 9.2 12:27 (8JAN12 YA}\/\) '\BT‘A\ N V-
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rrects Of PSURCDMONAS TAUOTESCENnS [FT-LLI4LA) TO JLOCNLOLlA Trom Seven unionid MUsSel SpPecies
“H-11-PSUEDO - 01
andom assignment of glochidia to test tank Jj.
Issel species: Mucket
AEH-11-PSEUDO-01

15 round row tank X _TOW_ tankn |

35 6 3 3 0.46071 C 2C3

36 6 3 6 0.49449 C 206

37 6 1 5 0.52489 A 2A5 )ki

28 4] 3 1 0.61590 C 2C1

39 8 3 4 0.70732 C 204

30 6 2 5 0.71307 B 2B5

M 5] 3 5 0.75936 C 2G5

)2 5] 1 1 0.78284 A 2A1 %k—

)3 8 2 3 0.83665 B 2B3

14 4] 3 2 0.84431 c 202

15 6 2 4 0.84525 B 2B4

16 8 2 2 0.88368 B 2B2

7 <] 2 6 0.90205 B 2B6

)8 6 1 4 0.96568 A 2A4 ﬂ(’

J9 7 2 1 0.04213 B 2B1

10 7 2 2 0.05244 B 2B2

11 7 3 5 0.08552 C 2C5

12 7 1 6 0.11230 A 2A6

13 7 3 2 0.18857 c 2G2

14 7 2 5 0.22141 B 2B5 %%—

15 7 2 6 0.22335 B 2B6

16 7 2 4 (0.25653 B 2B4

17 7 1 4 0.33381 A 2A4

18 7 1 1 0.40108 A 2A1

19 7 2 3 0.56124 B 2B3

20 7 3 1 0.60276 c 201 —

21 7 3 6 0.78412 c 206 Eh

22 7 1 2 0.81734 A 2A2

23 7 3 3 0.82288 c 263

24 7 3 4 0.88472 c 2C4

25 7 1 3 0.96413 A 2A3

26 7 1 5 0.,98816 A 2A5

27 8 1 4 0.019806 A 2A4 4K

28 8 2 1 0.02411 B 2B1

29 8 3 4 0.087186 c 2C4

30 8 .3 5 0.23709 [ 2C5

31 8 2 3 0.268087 B 2B3

32 8 2 5 0.30873 B 2B5

33 8 1 1 0.40705 A 2A1 ok

34 8 1 5 0.48248 A 2A5

35 8 3 2 0.64868 C 2C2

36 8 3 1 0.69547 C 2¢1

37 8 2 6 0.71882 B 2B6

38 8 2 2 0.74359 3 2B2

39 8 2 4 0.76087 B 264 i

40 8 1 2 0.80410 A 2A2

21 8 1 3 0.82372 A 2A3 o
%QEWW%V\ a«\\/\jv

1alysis performed by J. Luoma SAS version €.2 12:27 0QJAN72 d\bww \j;f)'f\'\’d o
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ffects of Psuedomonas fluorescens (PT-CL145A) to glochidia from seven unionid mussel species

EH-11-PSUEDO-01

andom assignment of glochidia to test tank b

ussel species: Mucket

hs

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
50
61
52

BTN TN N TN N TN N N N N ) 0 00 G 0 O
O U X®~NOOU PN -0 QNG A M

1alysis performed by J. Luvoma 8AS versiocn

round

CQ(OCDCO(D(O‘QED(O(D@CDEQ@CO@CQOOO:@

row

tank

S hWWwWNWw o

OCO0OCOoOO0COCO0CO0OOO0OO0O0O0O000DO0OO0COCO0DO00CO0ODO0CAEDO0DOCOO

MO AR PRG0N DWW =W ST = UTW R ON = ®N

.91183
.82576
. 92879
.05308
.18267
.22758
.28404
+31054
.37890
.40118
40611
. 46055
.52324
.60900
.61136
. 72902
.74745
. 76650
.81084
.90941
.91173
07174
.24946
. 26949
.35243
.37878
. 38445
. 380997
.53325
.54138
.59608
60197
.60681
L77531
.84612
.84761
.§5964
.88245
.971286

TOWOOPT>PPOPTOOTOTIrOCOTTITPIT>TTPFPrIWVOITPOCOITODOD > O

_row_ tankn

2C6
2AB
203

AEH-11-PSEUDO-01

202
2B3
203
2A4
2064
2A2

2C6
2B1
2B2
2A8
2B4
2A3

2A5
2A1
2B6
2B5
261
2c5

2A3
2B1
2C5
2A1
2C3
2C2

r

2B3
2A2
206
254
2A8
2B6

2A5
2C1
2C4
2B4
2BE
2B2

9.2 12:27 09JANTZ2
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TTeets 0T PSUSQOMONAS TLUOIESGEILS (PT-LLI4DA} TU YLOCN1IOla Trofl $even unionig mussSer SPecles
EH-11-PSUEDO-01
andem assignment of glochidia to test tankJn

ussel species: Hickorynut AEH-11-PSEUDO-01
bs rounc row tank X _row_ tankn
. A5 tes butiorn ot 0oFs,
1 1 2 3 0.09694 5 3637 ?K/f;ﬁ‘fm;,f: butine o F 055
2 1 3 2 0.12386 C 302 / '
3 1 2 2 0.24003 B 3B2/
4 1 i 1 0.35718 A 3A1Y
5 1 2 1 0.36418 B ag1
6 1 1 5 0.38705 A 3557 ﬁ/
7 1 2 4 0.39869 B 347
8 1 3 6 0.43999 c 306"
9 1 2 6 0.45944 B 386 v,
10 1 3 1 0.48797 c act
11 1 2 5 0.56122 B 3B5 v
12 1 3 5 0.61015 ¢ 305/ .
13 1 1 2 0.84062 K TSROV 3
14 1 1 4 0.84562 A 34
15 1 1 3 0.91209 A 3a3v
16 1 3 3 0.93867 C 303V
17 1 1 6 0.97246 A 3A6 Y
18 1 3 4 0.97311 C 304/ / 0100
19 2 2 3 0.10321 B 363 v 23
20 2 3 4 0.11034 c 304 ¢
21 2 1 4 0.12373 A 3A4 Y
02 2 3 1 0.17907 c act /
23 2 P 6 0.18162 B 3p6 /
24 2 1 2 0.21762 A 3A2/ ;1?/
25 2 2 1 0.27501 B 381/
26 2 1 5 0.28241 A 3A5 /
27 2 1 3 0.28415 A 3a3 /
28 2 3 3 0.37881 c 303
29 2 2 5 0.37999 B 385/
30 2 1 6 0.49017 A 3A6 S
31 2 1 1 0.63859 A EIX; 8
32 2 2 2 0.65262 B 382 /
33 2 3 6 0.69186 c 306/
34 2 3 2 0.69369 c 302/
35 2 2 4 0.70827 B 384 ¢
36 2 3 5 0.78579 c 3C54 .
37 3 2 1 0.01179 B 3877 I SRR
38 3 2 4 0.10882 B 384/
39 3 1 3 0.11748 A 3A3 /
40 3 1 6 0.13722 A 326
41 3 2 3 0.16069 B 383+ et
a2 3 1 > 0.35818 A aa2 / %_(_/grmwazﬁggg i
43 3 1 1 0.41017 A ATV
44 3 3 5 0.53766 c 305+
45 3 3 4 0.63046 ¢ 364/ P _
46 3 3 2 0.67755 ¢ 3627 FGomP T \T A
47 3 1 4 0.68602 A 3a47/ &C@Y Jo A
nalysis performed by J. Luoma SAS version 9.2 12:27 09JANIZ \f)«w \'c)’ﬂ'}d\)\
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ffects of Psvuedomonas fluorescens (Pf-CL145A) to glochidia from seven unionid mussel species

EH-11-PSUEDC - 01
andom assignment of glochidia to test tank

ussel species: Hickorynut

bs

43
49
50
51
52
53
54
55
56
57
58
59
60

62 N

T O T Y L L L T T L S e e e St B S B (SN Y RS> ) B B R &) [}
BWON=O G 0=~ O®CH W =+ O 0O ~NDOU RGN OO ~ND
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ffects of Psuedomonas flucrescens (PF-CL145A) to glochidia from seven unionid mussel species
EH-11-PSUEDO-01

andom assignment of glochidia to test tankﬁfﬂ

ussel species: Hickorynut

AEH-11-PSEUDO-01

bs round row tank X _row_ tankn

42 8 3 1 0.82651 c ac1

43 8 1 1 0.86643 A 3A1

44 8 1 5 0.87486 A 3A5 7&
45 9 2 2 0.11291 B 3B2

48 9 1 | 0.13740 A 3A1

47 9 1 4 0.21325 A 3A4

48 9 1 5 0.31054 A 3A5

49 - Y TR R 1 0.37708 B 3B1

50 9 2 6 0.49338 B 3B6 v
51 9 3 2 0.54631 ¢ 3ce [
52 9 3 5 0.57931 o 3C6

53 g 2 3 0.59089 B 3B3

54 g 3 3 0.59828 c 3C3

55 g 3 4 0.68249 c 304

56 g 3 1 0.68708 C 301 §¥
57 g 3 5 0.76617 C 3C5

58 g 1 3 0.81233 A 3A3

59 g 1 6 0.82266 A 3AB

60 g 2 5 0.84778 B 385

61 g 1 2 0.84787 A 3A2

62 g 2 4 0.97792 B 3B4 i
63 10 1 3 0.08787 A 3A3 b
64 10 2 5 0.10147 B 3B5

65 10 3 1 0.16544 c 3C1

68 10 2 2 0.19042 B 382

67 10 2 6 0.24519 B 386

68 10 3 5 0.27056 c 3C5 A
69 10 1 5 0.30115 A 3A5

70 10 3 4 0.33208 c 3C4

71 10 1 6 0.34559 A 3A6

72 10 2 1 0.55190 B 3B1

73 10 2 3 0.57019 B 3B3

74 10 1 1 0.59400 A 341 #k
75 10 1 2 0.64943 A 3A2

76 10 1 4 0.65495 A 3A4

77 10 2 4 0.69299 B 384

78 10 3 8 0.71444 ¢ 306

79 10 3 2 0.74016 c 302

80 10 3 a 0.50388 G 3C3

nalysis performed by J. Luoma SAS version 9.2 12:27 00JAN1Z
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59 * date revised : 08Jani2 - JAL

80 * Verified by: = (Date: ) page ofF
61 * Random allocation of glochidia to tank.sas

62 P P L PR TR T R EE L E LS TR E TS AR RS SRR TR AT TR LT R R T R ]
63 DM *LOG; CLEAR; OUTPUT; CLEAR;'; * CLEAR LOG AND OQUTPUT; AEF#114DSEUDCLU1
64

65 FOOTNOTE1 'Analysis performed by J. Luoma SAS version ' &SYSVER &SYSTIME &SYSDATE;

ARNING: The FOOTNOTE stalement is ambiguous due to invalid options cr unguoted text.

66

B7 options /*1s=85 ps=40 formdlim='-' */ pageno = 1 nocenter nodate nosource2;

68

69 /*Random distribution of glochidia to experimental tanks*/

70 /* tank 1 to 18 = tank Al to A6 (1-8), tank B1 to B6 (7-12), tank C1 fto C6 (13-18)

71 round = distribution rounds 1 to 2, place one aliquot of glochidia per tank per round */
72

73 /*******#***‘k************Nﬁ*******‘k* AXKRKRA R AR A A RN R A IR A R ARG AR IR IR A AR T T A h b hkk kb ks ko ok ok b ok

73! w******/

74

75 /*Mussel species: Black Sandshell*/
76 data glochidia;

77 do round = 1 to 10 by 1;

78 do row = 1 to 3 by 1;

79 do tank =1 to 6 by 1;

80 X = ranuni(-1);
81 output;

a2 end;

83 end;

84 end;

85 run;

OTE: The data set WORK,GLOCHIDIA has 180 observations and 4 variables.
OTE: PATA statement used (Total process time):

real time 0.01 seconds

cpu tine 0.01 seconds

86 data glochidiadist; set glochidia;

87 if row = 1 then row = 'A';
88 if row = 2 then _row_ = 'B';
89 if row = 3 then _row_= 'C’';

a0 if row = 1 and tank = 1 then tankn = '1A1';
31 if row = 1 and tank = 2 then tankn = '1A2';

92 if row = 1 and tank = 3 then tankn = '1A3';

93 if row = 1 and tank = 4 then tankn = '1A4';
94 if row = 1 and tank = 5 then tankn = '1A5';
35 if row = 1 and tank = 6 then tankn = '"1A6’';

96 if row = 2 and tank = 1 then tankn = '1B1';
97 if row = 2 and tank = 2 then tankn = '1B2';

a8 if row = 2 and tank = 3 then tankn = '1B3';

99 if row = 2 and tank = 4 then tankn = '1B4';
00 if row = 2 and tank = 5 then tankn = 'iB5';
01 if row = 2 and tank = 6 then tankn = '1B6';

02 if row = 3 and tank = 1 then tankn = '"1Ci';

03 if row = 3 and tank = 2 then tankn = '1C2';
04 if row = 3 and tank = 3 then tankn = "1C3';
05 if row = 3 and tank = 4 then tankn = '1C4';
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06 if row = 3 and tank = 5 then tankn = '1C&8';
a7 if row = 3 and tank = & then tankn = '1C6'; run;

OTE: There were 180 observations read from the data set WORK.GLOCHIDIA.
OTE: The data set WORK.GLOCHIDIADIST has 180 observations and 6 variables.
OTE: DATA statement used (Total process time):

real time 0.04 seconds

cpu time 0.04 seconds AEH-11-PSEUDO-01

08 proc sort data= glochidiadist;
09 by round X;
10 run;

OTE: There-were-180 -observations read-from the data-set WORK.GLOCHIDIADIST. -
OTE: The data set WORK,GLOCHMIDIADIST has 180 observations and 8 variables.
OTE: PROCEDURE SORT used {Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

11 proc print data = glochidiadist;

12 titlel h=2 '‘Effects of Psuedomonas flucrescens (Pf-GL145A) to glochidia from seven unionid
121 mussel species’';

13 title2 h=1.5 'AEH-11-PSUECO-01';

14 title3 h=1 'Random assignment of glochidia to test tanks';

156 +title4 h=1 'Mussel species: Black sandshell';

18 run;

OTE: There were 180 observations read from the data set WORK.GLOGHIDIADIST.
OTE: PROCEDURE PRINT used (Total process time):

real time 0.00 seconds

cpu time 0.00 seconds

17

18 /************-x*j‘*************************************************k******k****ﬁ***************'ﬁ:*

161 *******/

19

20 /*Mussel species: Mucket */
21 data glochidia;

22 do round = 1 to 10 hy 1;
23 do row =1 to 3 by 1;

24 do tank = 1 to 6 by 1;

25 x = ranuni(-1);

26 output;

27 end;

28 end;

29 end; W_‘“mj “,jgi )
L8 ks 21 %

30 run; if;}gﬁﬁliw

ITE: The data set WORK.GLOCHIDIA has 180 observations and 4 variables.
OTE: DATA statement used (Total process ftime):

real time 0,01 seconds

cpu time 0.01 seconds
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31 data glochidiadist; set glochidia;

32 if row = 1 then _row_ = 'A';
33 if row = 2 then _row_ = 'B’';
34 4if row = 3 then _row_= 'C'; AEH-11-PSEUDO-01

35 if row = 1 and tank = 1 then tankn = "2A1';
36 if row = 1 and tank = 2 then tankn = '2A2";

37 if row = 1 and tank = 3 then tankn = '2A3';
38 if row = 1 and tank = 4 then tankn = '2A4';
39 if row = 1 and tank = 5 then tankn = '2A5';
40 if row = 1 and tank = 6 then tankn = '2A8';

41 if row = 2 and tank = 1 then tapkn = '2B1';
42 if row = 2 and tank = 2 then tankn = '2B2';

43 if row = 2 and tank = 3 then tankn = '2B3';
44 if row = 2 and tank = 4 then tankn = '2B4';
45 if row = 2 and tank = 5 then tankn = '2B5';
46 if row = 2 and tank = 6 then tankn = "2BE';

47 if row = 3 and tank = 1 then tankn = '2C1';
18 if row = 3 and tank = 2 then tankn = '2C2’;

49 if row = 3 and tank = 3 then tankn = '2C3';

50 if row = 3 and tank = 4 then tankn = '2C4';

51 if roew = 3 and tank = 5 then tankn = '2C5';

52 if row = 3 and tank = 6 then tankn = *206'; run;

OTE: There were 180 observations read from the data set WORK.GLOCHIDIA.
DTE: The data set WORK.GLOCHIDIADIST has 180 observations and 6 variables.
OTE: DATA statement used {Total process time):

real time 0.03 seconds

cpu time 0.03 ssconds

53 proc sort data= glochidiadist;
54 by round Xx;
55  run;

OTE: There were 180 observations read from the data set WORK.GLLOCHIDIADIST.
DTE: The data set WORK.GLOCHIDIADIST has 180 abservations and 6 variables.
OTE: PROCEBURE SORT used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

56 proc print data = glochidiadist;

57 +titlel h=2 'Effects of Psuedomcnas fluorescens (Pf-CL145A) to glochidia from seven unionid
57! mussel species';

58 +title2 h=1.5 'AEH-11-PSUEDQ-01';

59 titleld h=1 'Random assignment of glochidia to test tank';

60 title4 h=1 'Mussel species: Mucket';

61 run;

OTE: There were 180 chservations read from the data set WORK.GLOCHIDIADIST.
OTF: PROGEDURE PRINT used (Total process time): s
; il S e O !
real time 0.01 seconds PegE e B L3
cpu time 0.01 seconds

BT
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62

B3 /‘k******************;\****kik*'k**'k*******#***********************9{************************'******

63! *****'K#/

64
65 /*Mussel species: Hickorynut */
66 cdata glochidia; AEH-11-PSEUDO-01

67 do round = 1 to 10 by 1;
68 do row =1 to 3 by 1;
69 do tank = 1 to 6 by 1;

70 X = ranuni(-1);
71 output;

72 end;

73 end;

74  end;

75 runjy-

OTE: The data set WORK.GLOCHIDIA has 180 observations and 4 variables.
OTE: DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

76 data glochidiadist; set glochidia;

77 if row = 1 then _row_ = 'A’;
78 if row = 2 then _row_ = 'B';
79 if row = 3 then _row_= 'C’;

80 if row = 1 and tank = 1 then tankn = '8A1';
81 if row = 1 and tank = 2 then tankn = '3A2';

82 if row = 1 and tank = 3 then tankn = '3A3"';
83 if row = 1 and tank = 4 then tankn = '3A4';
84 if row = 1 and tank = 5 then tankn = '3A5°;
85 if row = 1 and tank = 6 then tankn = '3A6';

86 if row = 2 and tank = 1 then tankn = '3B1';
87 if row = 2 and tank = 2 then tankn = '3B2';

88 if row = 2 and tank = 3 then tankn = ‘3B3";
89 if row = 2 and tank = 4 then tankn = '3B4';
90 if row = 2 and tank = 5 then tankn = '3B5’;
91 if row = 2 and tank = 6 then tankn = '3B6';

92 if row = 3 and tank = 1 then tankn = '3C1';
93 if row = 3 and tank = 2 then tankn = '3C2';

94 if row = 3 and tank = 3 then tankn = '3C3';

95 if row = 3 and tank = 4 then tankn = '3C4';

96 if row = 3 and tank = 5 then tankn = '3C5';

97 if row = 3 and tank = 6 then tankn = '3C6'; run;

OTE: There were 180 cobservations read from the data set WORK.GLOCHIDIA.
OTE: The data set WORK.GLOCHIDIADIST has 180 observations and 6 variables.
OTE: DATA statemant used (Total process time):

real time 0.01 seconds JR— "
cpu time 0.01 seconds if@g%;mngf 5
T e

98 proc sort data= glochidiadist;
89 by round X;
00 run;
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e
ITE:

TEY

M
)2
)21
)3
14
)5
)6

TE:
ITE:

There were 18U ODServatlons read Trom tne data set WURK.GLUCHIDLADLST,
The data set WORK.GLOCHIDIADIST has 180 observations and 6 variables.
PROCEDURE SORT used {Total process time):

regl time 0.01 seconds

cpu time 0.01 seconds AEH-11-PSELDO-01

proc print data = glochidiadist;

titlel h=2 'Effects of Psuedomonas fluoresgens (Pf-CL145A) to glochidia from seven unionid
mussel species';

title2 h=1.5 'AEH-11-PSUEDC-01"';

title3d h=1 'Random assignment of glochidia to test tank';

title4 h=1 'Mussel species: Hickorynut';

run;

There were 180 observations read from the data set WORK.GLOCHIDIADIST.
PROCEDURE PRINT used {Total process time):

real time 0.060 seconds

cpu time 0.00 seconds

jeanlz i ?® ]

wt tetrerm e s
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A A AR AR AR R AR AR A AT R AR A A A AR A AR R R A A AR AR T AR AR R RN AR AR TR NN R F AN TATR TS

Study Number : AEH-11-PSUEDO-01

Study Director: Jim Luoma

date created : 22Apri11 - MPG AEH'”'PSEUDQ
date revised : 12Mayl1 - MPG -01
date revised : 08Jani12 - JAL

Verified by: (Pate: ) page _ of
Random allocation of glochidia to tank.sas

k*****k*************************************************************/

@ '"LOG; CLEAR; OUTPUT; CLEAR;'; * CLEAR LOG AND OQUTPUT;
JOTNOTEY *Analysis performed by J. Luoma SAS version ' &SYSVER &SYSTIME &SYSDATE;
stions [/*1s=85 ps=40 formdlim='-' */ pageno = 1 nocenter nodate nosource2;

f*Random distribution of glochidia to experimental tanks*/
* tank 1 to 18 = tank A1 to A6 (1-8), tank Bi to B6 (7-12), tank Ci to CB (13-18)
round = distribution rounds 1 to 2, place one aliguot of glochidia per tank per round */

R A s X T R R R R L S R L s R S S S R LR S s LS R a2 s s ittt s LT EEN

*Mussel species: Black Sandshell*/
ata glochidia;
do round = 1 to 10 by 1;
jo row = 1 to 3 by 1;
do tank = 1 to 6 by 1;
X = ranuni{-1};
output;
end;
end;
2nd;
Jn;
ata glochidiadist; set glochidia;

f row = 1 then _row_ = 'A';
f row = 2 then _row = 'B';
f row = 3 then _row_ = 'C';

if row = 1 and tank = 1 then tankn = "1A1°;
if row = 1 and tank = 2 then tankn = '"1A2';
if row = 1 and tank = 3 then tankn = "1A3';
if row = 1 and tank = 4 then tankn = '1A4°%;
if row = 1 and tank = 5 then tankn = '1A5";
if row = 1 and tank = 6 then tankn = '1A8';
if row = 2 and tank = 1 then tankn = '"1B1°;
if row = 2 and tank = 2 then tankn = "'1B2';
if row = 2 and tank = 3 then tankn = '1B3';
if row = 2 and tank = 4 then tankn = '1B4’;
if row = 2 and tank = 5 then tankn = '1B5';
if row = 2 and tank = 6 then tankn = ‘1B8';
if row = 3 and tank = 1 then tankn = '"1C1";
if row = 3 and tank = 2 then tankn = '162';
if row = 3 and tank = 3 then tankn = '1C3';
if row = 3 and tank = 4 then tankn = '1C4';
if row = 3 and tank = 5 then tankn = '"1C3';
if row = 3 and tank = 8 ‘then tankn = '"1C6'; run;
roc sort data= glochidiadist;
oy round X;
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run;
roc print data = glechidiadist;
itle1 h=2 'Effects of Psuedomonas fTluorescens (Pf-GL145A) to glochidia from seven unionid mussel“spe:f
itle2 h=1.5 'AEH-11-PSUEDC-01';

itle3 h=1 'Random assignment of glochidia to test tanks';
itle4 h=1 'Mussel species: Black sandshell';

un;

AEH-11-PSEUDO-01

T Y T R R e A A R 2 e AR A T L LR L LR LR SR s e e A L bbbl dt s b

*Mussel species: Mucket */

ata glecchidia;

do round = 1 to 10 by 1;

do row = 1 to 3 by 1;

“dotank ="1"to 6 by 1y - o o SR -
X = ranuni(-1);

output;
end;
end;
end;
un;
ata glochidiadist; set glochidia;
f row = 1 then _row_= 'A';
f row = 2 then _row_ = 'B';
f row = 8 then _row_ = 'C';

if row = 1 and tank = 1 then tankn = '2A1';
if row = 1 and tank = 2 then tankn = '2A2";
if row = 1 and tank = 3 then tankn = '2A3';
if row = 1 and tank = 4 thep tankn = '2A4';
if row = 1 and tank = 5 then tankn = '2A5";
if row = 1 and tank = 6 then tankn = '2A8°,;
if row = 2 and tank = 1 then tankn = '2B1';
if row = 2 and tank = 2 then tankn = '2B2’;
if row = 2 and tank = 3 then tankn = '2B3';
if row = 2 and tank = 4 then tankn = '2B4';
if row = 2 and tank = 5 then tankn = '2B5';
if row = 2 and tank = 6 then tankn = '2B6';
if row = 3 and tank = 1 then tankn = '2C1';
if row = 3 and tank = 2 then tankn = '202';
if row = 3 and tank = 3 then tankn = '2C3';
if row = 3 and tank = 4 then tankn = '2C4';
if row = 3 and tank = 5 then tankn = '2C5';
if row = 3 and tank = 6 then tankn = '2C6'; run;
roc sort data= glochidiadist;
by round x;
un;
roc print data = glochidiadist;
itlel h=2 'Effects of Psuedomonas fluorescens (Pf-CL145A) to glochidia from seven unionid mussel spe
itle2 h=1.5 'AEH-11-PSUEDQ-01"';

itle3 h=1 'Random assignment ¢f glochidia to test tank'; i e AT
itle4 h=1 'Mussel species: Mucket'; i?ﬁg@jﬂ%ﬁ‘ o
B ik L e e

un;

AR Rk T Rk kR AT A AR A AT AR AR R KRR A AT AR ERRA R AR R AR IR A RN I AAF LT AR A AR AR AR AR AR ARRKTARN AR AT AR AR AR IR AR KA LA

*Mussel species: Hickorynut */
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ata glocnidia;

do round = 1 to 10 by 1,
do row = 1 to 3 by 1;

do tank = 1 to 6 by 1;

AEH-11-PSEUDO.
X = ranuni(-1); EUDO-01

output; File £lder /95
end;
end;
end;
un;
ata glochidiadist; set glochidia;
f row = 1 then _row_ = 'A’;
f row = 2 then _row_= 'BY;
f row = 3 then _row_ = 'C';

if row = 1 and tank = 1 then tankn = '3A1';
if row = 1 and tank = 2 then tankn = '3A2';
if row = 1 and tank = 3 then tankn = '3A3';
if row = 1 and tank = 4 then tankn = '3A4’;
if row = 1 and tank = 5 then tankn = '3A5';
if row = 1 and tank = 6 then tankn = '3A6';
if row = 2 and tank = 1 then tankn = '3B1';
if row = 2 and tank = 2 then tankn = '3B2';
if row = 2 and tank = 3 then tankn = '3B3';
if row = 2 and tank = 4 then tankn = '3B4';
if row = 2 and tank = & then tankn = '385';
if row = 2 and tank = 6 then tankn = '3Bg';
if row = 3 and tank = 1 then tankn = '3C1';
if row = 3 and tank = 2 then tankn = '3G2';
if row = 3 and tank = 3 then tankn = '3C3';
if row = 3 and tank = 4 then tankn = '3C4';
if row = 3 and tank = 5 then tankn = '3C5';
if row = 3 and tank = 6 then tankn = '3C6'; run;
roc sort data= glochidiadist;
by round x;
un;
roc print data = glochidiadist;
itle1 h=2 'Effects of Psuedomonas fluorescens (Pf-CL14BA) to glochidia from seven unionid mussel spe
itle2 h=1.5 'AEH-11-PSUEDO-01";
itle3 h=1 'Random assignment of glochidia to test tank';
itle4 h=1 'Mussel species: Hickorynut';
un;

sROOFED BY 2
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Effects of Psuedomcnas fluorescens (PT-CL145A) to glochidia from seven unionid mussel species 1

AEH-11-PBUERQ-01

Random assignment of treatment to experimental tanks

Mussel speces: Plain pocketbook

Obs block tank X
1 1 3 0.01295
2 3 3 0.02351
3 2 1 0.04483
4 1 1 0.08181
5 2 5 0.10581
6 3 1 0.16200
7 1 2 0.16274
8 2 4 0.19080
9 1 4 0.31663
10 2 2 0.37323
11 3 6 0.57147
12 3 4 0.80073
13 3 2 0.61414
14 3 5 0.73888
15 1 5 0.83704
16 2 6 0.88651
17 1 8 {.88855
18 2 3 (.92670

il

Analysis performed by M. Gaikowski SAS wversion

tankn

1A3
1c3
181
1A1
1B5
iC1
1A2
1B4
1A4
182
1c6
1C4
162
168
1AS
186
1A6
183

trt

control
control
control
50

50
50

100

100

100

200
200
200
300
300
300
300-HD
300-HD
300-HD
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Effects of Psuedomonas fluorescens (PF-CL145A) to glochidia from seven unionid mussel species 2
AEH-11-PSUEDQ-01 '

Random assignment of treatment to experimental tanks

Mussel speces: Higgins eye

AEH-11-PSEUDO-01

Obs hlaock tank X tankn trt
1 3 6 0.02715 2C8 contrel
2 2 1 0.10793 281 control
3 3 3 0.24227 2C3 control
4 1 4 0.39085 2A4 50
5 1 2 0.41328 2A2 50
-] 1 1 0.60081 2A1 50
7 3 5 ¢.63527 2C5 100
8 3 4 0.63939 2G4 100
9 1 3 0.67341 2A3 100
10 1 6 0.68308 2A5 200
11 2 2 0.70345 2B2 200
12 2 5 0.73287 2B5 200
13 2 3 0.77113 2B3 300
14 3 4 0.77978 2c2 300
15 3 1 0.83280 2c1 300
16 2 8 0.84501 2B6 300-HD
17 1 5 0.87878 2A5 300-HD
18 2 4 0.88010 2B4 300-HD

imgm&ai‘lé . 3

Analysis performed by M. Gaikowski SAS version 9.2 08:56 10VAY11
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Effocts of Psuadomonas fluorescens (PF-CL145A} to glochidia frem seven unionid mussel species
AEH-11-PSUEDO- 01

Random assignment of treatment to experimental tanks

Mussel speces: Fatmucket

Obs block tank X tankn trt
AER-11-PSEUDO-01

1 1 2 0,08330 3A2 cantrol
2 2 2 0.10124 3B2 control
3 2 3 0.31999 3Ba control
4 3 5 0.32027 3C5 50
5 3 [¢] Q,35692 308 50
<] 2 5 0.45718 3RB5 50
7 1 1 0.52092 3A1 100
8 1 3 0.52278 3A3 100
9 1 <] Q0.558777 3A5 100

10 2 4 0.83422 3B4 200

1 2 8 0,73185 3B6 200

12 3 4 0.78148 3c4 200

13 3 1 0.8127% ac1 300

14 2 1 0.83781 g1 300

15 3 3 0.84275 acs 300

16 1 4 0.84300 3A4 300-HD

17 3 2 0.89865 3c2 300 -HD

18 1 8 0.91420 3A6 300-HD

-

Analysis performed by M. Gaikowski SAS version 9.2 08:56 10MAY11 iﬁ%_@é’ of L3 g
L gy
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1234
1235
1238
1237
1238
1239
1240

124
1242
1243
1244
1245
1246
1247
1248
1248
1250
1251
1262
1283

NOTE:

NOTE

1264
1285
1256
1257
1268
1259
1260
1261

1262
1263
1264
1265
1266
1267
1268
1269
1270
1271

1272
1273

NOTE:
NOTE:
NOTE

1274

* date created : 22Apri11 - MPG ¢

* Verified by: (Date: ) page

* Random allocation of treatment to tank.sas

of

****k*i*i**n***kk*w**t******ﬁ*u**h*****itkﬁ***i***tk**k*****x*t*****f,

DM 'LOG; CLEAR; OUTPUT; GLEAR;'; * GLEAR LOG AND OUTPUT;

AEH-11-PSEUDO-01

FOOTNOTET ‘Analysis performed by M, Gaikowski SAS version ' &SYSVER &SYSTIME &SYSDATE;
WARNING: The FOOTMOTE statement is ambiguous due to invalid optiong or unguoted text.

options /*15=85 ps=40 formdlim='-' */ pageno = 1 nocenter nodate nosourcez;

/*Random assignment of treatment to experimental tanks*/
/*Mussel speces: Focketbook*/
data PPB;

do block =1 to 3 by 1;

de tank = 1 to € by 1;

X = ranuni(-1};

output;

end;

end;
run;

The data set WORK.PPB has 18 observations and 3 variables,
DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

data PPB2; set PPB,
if block = 1 and tank = 1 then tankn = '{A1';
if block = 1 and tank = 2 then tankn = '1A2';
if block = 1 and tank = 3 then tankn = '1A3';
if block = 1 and tank = 4 then tankn = '1Ad';
if block = 1 and tank = & then tankn = '1A5';
if bleck = 1 and tank = 6 then tankn = '1A8';
if bleock = 2 and tank = 1 then tankn = '1B81';
if block = 2 and tank = 2 then tankn = '{B2';
if block = 2 and tank = 3 then tankn = '1B3";
if block = 2 and tank = 4 then tankn = '1B4';
if block = 2 and tank = 5 then tankn = 'I1B5';
if bleck = 2 and tank = 6 then tankn = '1BG';
if bleck = 3 and tank = 1 then tankn = '1C1';
it block = 3 and tank = 2 then tankn = 'iG2';
if block = 3 and tank = 3 then tankn = '1€3°;
if block = 3 and tank = 4 then tankn = '104';
if block = 3 and tank = 5 then tankn = '1C5';
if bleck = 3 and tank = 6 then tankn = '1C6';
run;

There were 18 chservations read from the data set WORK.PPB.
The data set WORK.PPB2 has 18 observaticns and 4 variables.

DATA statement used (Total process time):
real time 0.01 seconds
cpu time 0.01 seconds

proc sort data=PPB2;

Leoge Lt 2 o
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1276 by x;
1276 run;
’ AEH-11-PSEUDO-04

NOTE: There were 18 observations read from the data set WORK.PPB2.
NOTE: The data sot WORK.PPB2 has 18 observations and 4 variables.
NOTE: PROCEDURE SORT used {Total process time}:

real time 0.01 seconds

Gpu time 0.01 seconds

1277

1278 data assign_trt_PPE; set PFB2;
1279 Lf _n_ = 1 then trt = 'control’;
1280 if n_ = 2 then trt = 'control';

1281 if _n_ = 38 then trt = 'control’';
1282 if _n_ = 4 then trt = '50';
1283 if _n_ = 5 then trt = '50';

1284  if _n_ =6 then trt = '50';
1285 if _n_ = 7 then trt = '"100';
1286 if _n_ = 8 then trt = '100';
1287 1f _n_ = 9 then trt = '100';
1288 if _n_ = 10 then trt = '200';
1289 it _n_ = 11 then trt = '200';
1290 if _n_ = 12 then trt = '200°;
1291 if n_ =13 then trt = '300';
1202 if _n_ = 14 then trt = '800';

21

1283 if _n_ = 15 then trt = '300';
1294 if _n_ = 16 then trt = '300-HD';
1295 if _n_ = 17 then trt = '300-HD’;
1786 if _n_ = 18 then trt = *300-HD';
1287 run;

NGTE: There were 18 chsarvations read from the data set WORK,.PPB2.
NOTE: The data set WORK.ASSIGN_TRT_PPB has 18 observations and § variables.
NOTE: DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

1208 proc print data= assign_trt_PPB;

1209 titlet h=2 'Effects of Psuedomonas fluorescens (Pf-GL14B5A) to plochidia from seven unionid
1209! mussel species’;

1300 title2 h=1.5 'AEH-11-PSUEDD-01';

1801 title3 h=1 'Random assignment of treatment to experimental tanks';

1302 titled h=1 'Mussel speces: Plain pocketbaok’;

1303 run;

NOTE; There were 18 observations read from the data set WORK,ASSIGN_TRT_PPB.
NOTE: PROCEDURE PRINT used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

1304 ——
J R
1305 fki***#h*ﬁ***t*ﬂt81*********tikﬁtﬁﬁ**t*xki*kt*g*******ﬂ** tjét** st e e e de ke ok dedeoh Ak de ke e R R KR Kk
Pz 2. o
e SRR =

{305 *EmFEAFRREKARK R XIA [

1308
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1807 /*Mussel speces: Higgins eye*/
1308 data HGE;

1309 do block = 1 to 3 by 1; AEH-11-PSEUDQ-01
1310 do tank =1 to 6 by 1;

1311 X = ranuni(-1);

1312 output;

1313 end;

1314 end;

131 run;

NOTE: The data set WORK.HGE has 18 cbservations and 3 variables.
NOTE: CATA statement used (Total process time):

real time 0.00 seconds

cpu time D.00 seconds

1816 data HGE2; set HGE;

1817  if block = 1 and tank = 1 then tankn = '2A1';
1318 if block = {1 and tank = 2 then tankn = ‘2A2';
1318 if block = 1 and tank = 3 then tankn = *2A3';

1320 if block = 1 and tank = 4 then tankn = '2A4';
1321 if block = 1 and tank = 5 then tankn = '2A5';
322 if block = 1 and tank = 6 then tankn = '2A8';

1323  if block = 2 and tank = 1 then tankn = '2B1';
1324 if bloeck = 2 and tank = 2 then tankn = '282';

1326 if block = 2 and tank = 3 then tankn = '2B3';
1326 if block = 2 and tank = 4 then tankn = '2B4';
1327 if block = 2 and tank = 5 then tankn = '28B5';
1328 if block = 2 and tank = 6 then tankn = '2B6';

1329  if block = 3 and tank = 1 then tankn = '2C1';
1330 if block = 3 and tank = 2 then tankn = '202';

1331 if bleck = 8 and tank = 3 then tankn = '2C3';
1332 if block = 3 and tank = 4 then tankn = '2C47;
1333 if block = 3 and tank = & then tankn = '2C5';
1334 if block = 3 and tank = 6 then tankn = '2C6';
1335 run;

NOTE: There were 15 observations read from the data set WORK.HGE.
NOTE: The data set WORK,.HGEZ has 18 observations and 4 variables.
NOTE: DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

1336 proc sort data=HGEZ;
1337 by Xx;
1338 run;

NOTE: There were 18 observations read from the data set WORK.HGEZ.
NOTE: The data set WORK.HGEZ has 18 observations and 4 variables.
NOTE: FROCEDURE SORT used (Total precess time):

real time 0.00 seconds

cpu time 0.00 seconds

1338
1340 data assign_treat_HGE; set HGE2;
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1341
1342
1343
1344
1346
1348
1347
1348
1349
1360
1381
1352
1353
1364
1355
1356
1357
1358
1359

NOTE:
NOTE:
NGTE:

1360
1361
1361!
1362
1363
1364
1365

NOTE:
MOTE:

1366
1367
13671
t368
1368
1370
1371
1372
1373
1374
1375
1376
1877

NOTE:
NOTE:

if =1 then trt = ‘'control’;

if n_ = 2 then trt = 'control'; AEH"”‘PSEUDO-D‘]
it _n_ = 8 then trt = 'control';
if _h_ = 4 then trt = '50';

if _r_ =5 then trt = '00';

if _n_ =6 then trt = '50';
if _n_ = 7 then trt = '100';
if _n_ = 8 then trt = '100';

if _n_ = 9 then trt = '100';

if _n_ = 10 then trt = '200’;
if n_ =11 then trt = "200';
if _n_ = 12 then trt = '200';

if _n_ = 13 then trt = '300°;
if _n_ = 14 then trt = 300",
if _n_ = 15 then trt = '300';

if _n_ = 16 then trt = '300-HD';
if _n_ = 17 then trt = '300-HD';
if _n_ = 18 then trt = '300-HD';
run;

(-1

31

There were 18 observations read from the data set WORK.HGE2.

The data set WORK.ASSIGN_TREAT_HGE has 18 observations and 5 variables.
DATA statement used (Total process time):

real time 0.01 seconds

Gpu time 2.01 seconds

proc print data= assign_treat HGE;

titlel h=2 ‘Effects of Psuedomonas fluarescans (Pf-CL145A) to glochidia from seven unionid
nussel species'; ]

title2 h=1.5 'AEH-11-PSUEDO-Ot';

title3 h=1 ‘'Random assignment of treatment to experimental tanks';

title4 h=1 'Mussel speces: Higgins eye';

run;

There were 18 observations read from the data set WORK.ASSIGN_TREAT_HGE.
PROCEDURE PRAINT used (Total process time)

real time 0.00 seconds

cpu time 0.00 seconds

]****ﬂ*k**k****ﬂx***k****xhk*it#kt***t***t*kt**t***w****k*s*w***vg************k-k*ﬁ**********

KRHKAKKARFARF KGR A& H |

/*Mussel speces: Fatmucket*/
data FAM;
do bleck = 1 to 3 by
do tank = 1 to 6 by
x = ranuni(-1};
autput;
end;
end;
run;

The data set WORK,.FAM has i8 observations and 3 variables.
DATA statement used (Total process time): e Pernn T SRS ]
genn L ol f2 |

s P AR

&
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1378
1379
1380
1381
13gz2
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1383
1394
1395
1396
1397

NOTE:
NOTE:
NOTE:

1398
1399
1400

NGTE:
NOTE:

NCTE

1401
1402
1403
1404
1405
1408
1407
1408
1409
1410
1411
1412
1413
1414

real time 0.01 seconds
cpu time 0.01 seconds

data FAMZ; set FAM;

if block = 1 and tank = 1 then tankn = '3A1:*;
if block = 1 and tank = 2 then tankn = '3A2"';
if block = 1 and tank = 3 then tankn = '3
if block = 1 and tank = 4 then tankn = '

if block = 1 and tank = 5 then tankn =

if block = 1 and tank = 6 then tankn =

if block = 2 and tank = 1 then tankn = '381
if block = 2 and tank = 2 then tankn = '3B
if block = 2 and tank = 3 then tankn = '3
if block = 2 and tank = 4 then tankn = '

if klock = 2 and tank = § then tankn =
if block = 2 and tank = & then tankn =

if block = 3 and tank = 1 then tankn = '3C1
if block = 3 and tank = 2 then tankn = '3C
if block = 3 and tank = 3 then tankn = '3C3'
if block = 3 and tank = 4 then tankn = '

if bleock = 3 and tank = 5 then tankn =
if block = 3 and tank = 6 then tankn = '3C6';

run;

DATA statement used (Total process time):
" real time 0.01 seconds
cpu time .01 seconds

proc sort data=FAMZ;

by x;
run;
: PROCEDURE SORT used {Total process time):
real time 0.01 seconds
epu time 0.01 secaonds

data assign_treat FAM; set FAM2;
if _n_ = 1 then trt = 'control';
if _n_ = 2 then trt = 'control’;

if _n_ = 3 then trt = 'control’;
if _n_ = 4 then trt = '50';
if _n_ =5 then trt = '60';

if _n_ = 6 then trt = '50°;
if _n_ =7 then trt = '100';
if _n_ = 8 then trt = '100';
if _n_ =9 then trt = “100';
if _n_ = 10 then trt = '200';
if _n_ = 11 then trt = '200';
If _n_ =12 then trt = '200';

i"”"—n\mmw-

Sor 3

A3
3a4';
'3A5'
‘3A8';
"
2
B3';
3B4';
'3B5';
'3B6';
'3

2';

304
1305 ;

3B i
e R TN et v st
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There were 18 chservations read from the data set WORK.FAM.
The data set WORK.FAMZ has 18 observations and 4 variables.

There were 18 chservations read Trom the data set WORK.FAMZ.
The data set WORK.FAM2 has 18 observations and 4 variables.

]

AEH-11-PSEUDO-01



1415
1416
1417
1418
1419
1420
1421

NOTE:
NOTE:
NOTE:

1422
1423
1423!
1424
1425
1426
1427

NOTE!
HOTE:

if _n_ =13 then trt = '300'; -
if _n_ = 14 then trt = '300'; AEH 11-PSEUDO-01
if _n_ = 16 then trt = '300°;
if n =18 then trt = '300-HD';
if n_ = 17 then trt = '300-HD";
if _n_ = 18 then trt = '300-HD*;
run; ’

There were 18 observations read from the data set WORK.FAMZ.
The data set WORK,ASSIGN_TREAT_FAM has 18 ohservations and 5 variables.
DATA statement used ({Total process time):

_real time. 0.0 seconds

cpu time 0.01 seconds .

proc print data= assign_treat_FAM;

titlel h=g 'Effects of Psusdomonas fluorescens (PT-CL145A) to glochidia from seven unionid
mussel species';

title2 h=1.5 'AEH-11-PSUZDO-C1';

title3 h=1 "Random assignment of treatment to experimental tanks'

titled4 h=1 *Mussel speces: Fatmucket';

run;

There were 18 observations read from the data set WORK,ASSIGN_TREAT_FAM.
PROCEDURE PRINT used (Total process time):

real timo 0.01 seconds

cpu time 0.01 seconds
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llli‘**l:**#********k**k***‘h*k****‘A**********‘k'k***‘A**i*****i*ki{wkt*';****i

*  Study Number : AEH-11-PSUEDO-01

*  Study Director: Jim Luoma

 date created : 22Apr11 - Wpa 2P

* Verified by: __ (Date: ) page ___ of
* " Random allocation of treatment to tank.sas

*********'A‘*************************k**k**w\k*************i*ki****ki*ﬁ*!

DM 'L0G; CLEAR; OUTPUT; CLEAR;'; * CLEAR LOG AND OUTPUT;

AEH-11-PSEUDO-01

FOOTNOTE! 'Analysis performed by M. Gaikowski $AS version ' &SYSVER &SYSTIME BSYSDATE;
options f*1ls=85 ps=40 formdlim='-' */ pageno = 1 nocenter nodate noscurce2;

/*Random assignment of treatment to experimental tanks*/
/*Mussel speces: Pockethook*/
data PPB;
do block = 1 to 3 by 1;
do tank = 1 to 6 by 1;
X = ranuni(-1);
output;
ond;
end;
run;
data PPB2; set PPB;
if bleck = 1 and tank = 1 then tankn = '1A1';
if block = 1 and tank = 2 then tankn = '1A2%;
if block = 1 and tank = 3 then tankn = '1A3';
i¥ block = 1 and tank = 4 then tankn = '1A4';
if bloek = 1 and tank = 5 then tankn = '1A5';
it block =1 and tank = & then tankn = '1A8';
if bleock = 2 and tank = 1 then tankn = '1B1‘;
if block = 2 and tank = 2 then tankn = '1B2*;
if block = 2 and tank = 3 then tankn = *1B3';
if block = 2 and tank = 4 then tankn = '{1B4';
if block = 2 and tank = 5 then tankn = '1B5';
if block = 2 and tank = 6 then tankn = '1B6’;
if bleck = 3 and tank = 1 then tankn = '1C1';
it block = 3 and tank = 2 then tankn = '1C2*;
if block = 3 and tank = 3 then tankn = '1C3';
if block = 3 and tank = 4 then tankn = '1C4';
if bleck = 3 and tank = 5§ then tankn = '1C5';
if block = 3 and tank = 6 then tankn = *'1CB';
run;
proc sort data=PPB2;
by X;
run;

data assign_trt_PPB; set PPBZ;
if _n_ = 1 then trt = 'control'
if _n_ = 2 then trt = ‘control';
if _n_ =3 then trt = "control’;
if _n_ =4 then trt = '50';
if _n_ =5 then trt = '50';
if _n_ = 6 then trt = '60';
if n_ =7 then trt = "100';
if _n_ = 8 then trt = '100';
if _n_ =9 then trt = '100';
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if n_ = 10 then Trt = '200';
if _n_ = 11 then trt = '200';
if _n_ =12 then trt = '200';
if _n_ = 13 then trt = '300';
if _n_ = 14 then trt = '300';
if _p_ = 15 then trt = '300';
if _n_ = 16 then trt = '300-HD';
if _n_ = 17 then trt = '300-HD’;
if _n_ =18 then trt = '300-HJ';
run;
proc print data= assign_trt_PP3;

AEH-11-PSEUDO-01

titlel h=g ‘Effects of Psuedomonas Tluorescens (Pf-CL145A) to glochidia from seven unionid mussel

title2 h=1.5 'AEH-11-PSUEDD-01';

title3 h=1 'Random assignment of treatment to experimental tanks';
ritle4 h=1 'Mussel speces: Plain pocketbook®

run;

jﬁw*t**tk****w*********t*******qﬁ*************t***k**#***krk**txwt***t*hkti**n*ﬁ*****w**i’ﬁ****k**n

/*Mussel speces: Higgins eye*/
data HGE;
do block = 1 to 3 by 1;
do tank = 1 to B by 1;
¥ = ranuni{-1);
output;
end;
end;
run;
data HGE2; set HGE;
if block = 1 and tank = 1 then tankn = '2A1';
if block = 1 and tank = 2 then tankn = '2A2';
if plock = 1 and tank = 8 then tankn = '2A3°;
if bleck = 1 and tank = 4 then tankn = '2A4°;
if block = t and tank = 5 then tankn = '2A5';
if block = 1 and tank = 6 then tankn = '2A8';
it block = 2 and tank = 1 then tankn = '2B1%;
if block = 2 and tank = 2 then tankn = '2B2';
if block = 2 and tank = 3 then Tankn = '2B3°;
if block = 2 and tank = 4 then tankn = '2B4';
it block = 2 and tank = 5 then tankn = '2B5'
if block = 2 and tank = 6 then tankn = '2B6°;
if bloock = 3 and tank = {1 then tankn = '2C1';
if block = 3 and tank = 2 then tankn = '262°';
if block = 3 and tank = 8 then tankn = '2C3’;
if block = 3 and tank = 4 then tankn = '2C4';
if block = 8 and tank = § then tankn = '2C5';
if bleck = 3 and tank = 6 then tankn = *'2C6';
run;
proc sort data=HGEZ2;
by x;
run;

data assign_treat HGE; set HGEZ;
if n_ =1 then trt = ‘control’;
if n_ = 2 then trt = 'control’;

if _;_ = 3 then trt = 'control'; !%ﬁﬁm

if _n_ = 4 then trt = '50";
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if n_ =5 then trt = '50";
if _n_ = & then trt = '60';
if _n_ = 7 then trt = '100 ;
if _n_ = 8 then trt = '100';
if n_ =8 then trt = '"100';
if _n_ = 10 then trt = '200';
if _n_ =11 then trt = '200';
if _n_ = 12 then trt = '200';
if n_ =13 then trt = '300"';

if—;n4,= 14 then trt = '300';

if _n_ = 15 then trt = '300';
if _n_ = 16 then trt = '300-HD';
it _n_ = 17 then trt = '300-KD';
if _n_ = 18 then trt = '800-HD';
run;
proc print data= assign_treat_HGE;
titlel h=2 'Effects of Psuedomonas fluorescens (PF-CLI145A)

title2 h=1.5 'AEH-11-PSUEDO-01';

AEH-11-PSEUDO-01

te glochidia from seven unionid mussel

titled h=1 'Random assignment of treatment to experimental tanks’;
titled4 h=1 *Mussel speces: Higgins eye';
run;

'f*ik**‘k*******i************‘kﬁ*******k**k*****ﬁ***kvk*k*****w*i**i*i’*******kk*k**t***ki**ki*ti*ii*l

/*Mussel speces: Fatmucket*/
data FAM;

do block = 1 to 3 hy 14
do tank = 1 to & by 1;
X = ranuni{-1};
output;
end;
end;
run;

data FANZ2; set FAM;
if block = 1 and tank = 1 then tankn
if block =

if #lock = 2 and tank = 1 then tankn

if block = 2 and tank = 2 then tankn
it block = 2 and tank = 3 then tankn =
if block = 2 and tank = 4 then tankn =
if block = 2 and tank = 5 then tankn =

iT block = 2 and tank = 6 then tankn =

if block = 3 and tank = 1 then tankn

if block = 3 and tank = 2 then tankn
if block = 3 and tank = 3 then tankn =
3 and tank = 4 then tankn =
if block = 3 and tank = & then tankn =
if block = 3 and tank = 6 then tankn =

if block =

run;
proc sort data=FAMZ;
by X;

run;

1 and tark = 2 then tankn

if block = 1 and tank = 3 then tankpn =

if block = 1 and tank = 4 then tankn =
if block = 1 and tank = & then tankn =
if block = 1 and tank = 6 then tankn =

= '3A1';
= 3A2';
'3A3';
8845
'35
346"}
= 983}

= '382';
'383';
'3s4’;
'35 ;
‘386" ;
= 1ac1y

= '3ce’;
'3c3°;
'304";
3053
'306";

R

[2et

Framumae

Prgs ,

4
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data assign_treat_FAM; set FAMZ;
if _n_ =1 then trt = 'coptrol’;
if _n_ = 2 then trt = ‘'coptrol’;
if _n_ = 3 then trt = 'control';
if n_ =4 then trt = '50';
if _n_ =5 then trt = '50';
if _n_ = 6 then trt = '50';
if _n_ = 7 then irt = '100';
if _n_ = 8 then trt = ‘100",
if _n_ = 8 then trt = '100';
if _n_ = 10 then trt = '200';
if _n_ = 11 then trt = '200°;
if _n_ = 12 then trt = '200';
if n =13 then trt = '300";
if _n_ = 14 thep trt = '300";
if _n_ = 156 then trt = '300';
if _n_ = 16 then trt = *800-HO';
if _n_ =17 then trt = '300-HD';
if _n_ = 18 then trt = '300-HD'
run;
proc print data= assign_treat_FAM;
titlel h=2 'Effects of Psuedomonas fluorescens (Pf-CL145A)
title2 h=1.5 ‘AEH-11-PSUEDO-01';
title3 h=1 'Random assignment of treatment to experimental
title4 h=1 'Mussel speces: Fatmucket';

run;

=

AEH-11-PSEUDO-G1

File 4o tee 17 C.

to glochidia from seven unionid mussel

tanks';

L

1Pty 74

*ROOFED BY
Inkials, ;@“{ Date =-d'f 12

) REVIEWED By
Ilileias ___ Praget T
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[RrHR Ak ek ok kA F A AR KR RN R AR AR IR R AR AR R AR R A A RN AR HAR KA KR AR R R K R AR

*  8tudy Number : AEH-11-PSUEDO-01

*  §tudy Director: Jim luoma AEH.
* date created : 140ct1l - MPG M¢" H 11'PSEUDO-D1
* Veritied by: {Date: ) page of

* Random allocaticn of treatment to tank.sas
**t*tk*n*'A*******k*'ﬁ*******ﬂ*t*xk**************i***r*****h**w*****ﬂ*hl

DM 'LOG; CLEAR; OUTPUT; CLEAR;'; > CLEAR LOG AND OQUTPUT;
FOOTNOTE1 'Analysis performed by M. Gaikowski SAS version ' &SYSVER &SYSTIME &SYSDATE;
options /*13=85 ps=40 formdlim='-' */ pageno = 1 nocenter nodate nosource?;

/*Random assignment of treatment to experimental tanks*/
/*Mussel speces: Washhoard*/
data WASH;
do blook = 1 to 3 by 13
do tank = 1 to 6 by 1;
X = ranuni(-1); ﬁ-’i EldL\F h“i,

output;

end; BW",' \ () . 9“"3’3\

end;

run;

data WASHZ; set WASH; .

if block = 1 and tank = 1 then tankn = '1A1'} tern No, A ‘
if block = 1 and tank = 2 then tankn = '1A2'; p———

if block = 1 and tank = 3 then tankn = '143';
if block = 1 and tank = 4 then tankn = '1A4';
if block = 1 and tank = 5§ then tankn = '1A5';
if block =1 and tank = & then tankn = '1A8';
if block = 2 and tank = 1 then tankn = '1B1';
if block = 2 and tank = 2 then tankn = '182';
if block = 2 and tank = 3 then tankn = "1B3';
if block = 2 and tank = 4 then tankn = '1B4’;
if block = 2 and tank = 5 then tankn = 'iB5';
if blook = 2 and tank = 6 then tankn = "1B6';
if block = 3 and tank = 1 then tankn = '1C1';
if block = 3 and tank = 2 then tankn = 'iG2';
if block = 3 and tank = 3 then tankn = '1C3’;
if block = 3 and tank = 4 then tankn = '1G4°;

if block = 3 and tank = & then tankn = '1C5';
if block = 3 and tank = & then tankn = '1C6';
run;
proc sort data=WASHZ;
by X;

run;

data assign_trit _WASH; set WaSHZ;

if _n_ =1 then trt = ‘control’;
if _n_ = 2 then trt = 'control’;

if _n_ =3 then trt = 'control'; pafOnEED 8Y

if _n_ = 4 then trt = '50'; Enitiais:’?m"‘;i Date fe 4/5//;1
if _n_ =5 then trt = '50'; HeV EWED &BY

if _n_ =6 then trt = '50";

' Ioltiosy . Bated
if _n_ =7 then trt = '100';

if n_ =8 then tri = '100";
if _n_ = 9 then trt = '100';
if _n_ = 10 then trt = '200';

if _n_ = 11 then trt = '200';

if _n_ =12 then trt = '200'; Bagd m{gﬁi%j
if _n_ = 13 then trt = '300'; " .
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if _n_ = 14 then trt = '300';
if _n_ = 15 then trt = '300';
if _n_ = 16 then trt = 'S800-HD';
if _n_ =17 then trt = '300-HD';
if _n_ = 18 then trt = '300-HD';
run;
proc print data= assign_trt_WASH;
titlel h=2 'Effects of Psuedomonas fluorescens (Pf-CL145A)
title2 h=1.5 'AEH-11-PSUEDC-D1';

AEH-11-PSEUDO-01

to glochidia from seven unionid mussel

title3 h=1 'Random assignment of treatment to experimental tanks';

title4 h=1 ‘'Mussel speces: Washboard';
run;

JREF R ARk ok ek ke kst kA kR otk R R R R R R A R KRR Ak kA AR AR AR KA KR AR AN A AR RN A RR AR AR OEN

/*Mussel speces: Fatmucket™/
data FAM;
do block = 1 to 3 by 1;
do tank = 1 to 6 by 1;
X = ranuni(-1);
output;
end;
end;
run;
data FAM2; set FAM,
if block = 1 and tank = 1 then tankn = '3A1';
if block = 1 and tank = 2 then tankn = '3A2';
if block = 1 and tank = 3 then tankn = '3A3';
if bloek = 1 and tank = 4 then tankn = '3a4';
if block = 1 and tank = 5 then tankn = '3A5';
if block = 1 and tank = € then tankn = '3A6';
if block = 2 and tank = 1 thoen tankn = '3B1';
if block = 2 and tank = 2 then tankn = '3B2';
if block = 2 and tank = 3 then tankn = '3B3';
if block = 2 and tank = 4 than tankn = '3B4';
if block = 2 and tank = 5 then tankn = '3B5';
if block = 2 and tank = 8 then tankn = '3B6';
if block = 3 and tank = 1 then tankn = '3C1';
if block = 3 and tank = 2 then tankn = '3C2';
if block = 3 and tank = 3 then tankn = ‘3C3';
LT block = 3 and tank = 4 then tankn = '3C4';
if block = 3 and tank = & then tankn = '3C5';
if block = 3 and tank = 6 then tankn = '3C6';
run;
proc sort data=FAM2;
by x;
run;

data assign_treat_FAM; set FAM2;
if _n_ = 1 then trt = 'control’;
if _n_= 2 then trt = 'control';
if n_= 3 then trt = 'control';
_h_ =4 then trt = '50';
if _n_ =5 then trt = '50’;
if _n_ =8 then trt = '50';
if n_=7 then trt = '100';

if _n_ = 8 then trt = '100';

-
—
=1

1

if _n_ = 9 then trt = '100';
if _n_ =10 then trt = '200°;
if n_ =11 then trt = '200°; L%q@ 2 op T ‘ﬂ
o St AR PG

if n_ =12 then trt = '200';
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if _n_ =123 then trt = '300';
if _n_ =14 then trt = '300';
if _n_ = 16 then trt = '300'; AEH-11-PSEUDO-01
if n_ = 18 then trt = '300-HD';
if _h_ = 17 then trt = '300-HD';
if _n_ = 18 then trt = '300-HD’;
run;
proc print data= assign_treat_FAM;
titlel h=2 'Effects of Psuedomonas fluorescens (PT-CL145A) to glochidia from seven unionid mussel
title2 h=1.5 *AEH-11-PSUEDO-01';
title3 h=1 'Random assignment of treatment to experimental tanks';
title4 h=1 'Mussel speces: Fatmucket';
run;

e mragn

19&:&9,.3_.%?.,.3 '
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300
381
392
393
394
395
396

397
398
399
400
401
402
403
404
405
406
407
408
408

NOTE:
NOTE:

410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429

NOTE:
NOTE:
NOTE:

430
431
432

NOTE:

* date created : 140ct11 - MPG
* Verified by: {Date: ) page of
* Random allocation of treatment tc tank.sas

FoA ARk Rk Ak R Rk Rk ko ARk A AR AN AN KA AR AR IR R R AN RN R ARk

DM 'LOG; CLEAR; OUTPUT; CLEAR;'; * CLEAR LOG AND OUTPUT;

_ AEH-11-PSEUDO-04

FOOTNOTEY ‘'Analysis performed by M. Gaikowski SAS version ' &SYSVER &SYSTIME &SYSDATE;
WARNING: The FOOTNCTE statement is ambigueus due to invalid optiens or unquoted text.

options [*1s=85 ps=40 formdlim='-' */ pageno = 1 nocenter nogdate nosource

/*Random assignment of treatment to experimental tanks*/
/*Mussel speces: Washboard®*/
data WASH;
do block = 1 to 3 by 1;
do tank = 1 to 6 by 1;
X = ranuni{-1);
output;
end;
end;
run;

The data set WORK.WASH has 18 observations and 3 variables.
DATA statement used {Total process time):

real time 0.00 seconds

cpu time 0.01 seconds

data WASH2; set WASH;
if block = 1 and tank = 1 then tankn = '{1A1';
if block = 1 and tank = 2 then tankn = '1A2°';
if block = 1 and tank = 3 then tankn = '1A3";
if block = 1 and tank = 4 then tankn = ‘1A4';
if block = 1 and tank = & then tankn = '1A5';
if block = 1 and tank = 6 then tankn = '1A6';
if block = 2 and tank = 1 then tankn = '181';
if block = 2 and tank = 2 then tankn = *iB2';
if block = 2 and tank = 3 then tankn = '1B3’;
if block = 2 and tank = 4 then tankn = *1B4";
if block = 2 and tank = 5 then tankn = '1B5';
if block = 2 and tank = 6 then tankn = '1B6';
if block = 3 and tank = 1 then tankmn = '1C1';
if block = 3 and tank = 2 then tankn = *1C2';
if block = 3 and tank = 3 then tankn = '1C3';
if block = 3 and tank = 4 then tankn = '1C4';
if block = 3 and tank = 5 then tankn = '1C5';
if block = 3 and tank = 6 then tankn = '1C6';
run;

There were 18 observations read from the data set WORK.WASH.
The data set WORK.WASHZ has 18 observations and 4 variables.
DATA statement used (Total process time}:

real time 0.01 seconds

cpu time 0.01 seconds

proc sort data=WASH2;
by x;
run;

Lesn L

There were 1B observations read from the data set WORK.WASH2.
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NOTE: The data set WORK.WASHZ2 has 18 observations and 4 variables,

NOTE: PROCEDURE SORT uscd (Total process time): AEH-11-PSEUDO-01
real time 0,00 seconds
cpu time 0.01 seconds

A33

434 data assign_trt_WASH; set WASH2;
435 if _n_ = 1 then trt = 'contrel’;
436 if _n_ = 2 them trt = ‘control';

437 if _n_ =3 then trt = 'control’;
438 if _n_ = 4 then trt = '50';
439 if _n_ = 5 then trt = '50';

440 if _n_~= 6 then trt = '50";
441 if _n_ = 7 then trt = '100';
442 if _n_ = 8 then trt = '100';
443  if _n_ = 9 then trt = '100"';

444 iIf _n_ = 10 then trt = '200';
445 if _n_ = 11 then trt = '200';
448 if _n_ =12 then trt = '200";
447 if _n_ = 13 then trt = '300';
448 if _n_ = 14 then trt = '300';

n =
|

449 if _p_ = 15 then trt = '300°’;
450 if _n_ = 16 then trt = '300-HD';
451 if _n_ = 17 then trt = '300-HD';
452 if _n_ = 18 then trt = '300-HD*;
453 run;

NOTE: There were 18 chservations read from the data set WORK.WASH2.
NOTE: The data set WORK.ASSIGN TRT WASH has 18 observations and 5 variables,
NOTE: DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

454 proc print data= assign_trt_WASH;

455 titlel h=2 'Effects of Psuedomonas fluorescens (PT-CL145A) to glochidia from seven unionid
4551 mussel species';

468 title2 h=1.5 'AEH-11-PSUEDO-01';

457 titled3 h=1 'Random assignment of treatment to experimental tanks';

458 title4 h=1 'Mussel speces: Washboard';

458  run;

NOTE: There were 18 observations read from the data set WORK.ASSIGN_TRT_WASH.
NOTE: PROCEDURE PRINT used (Total process time):

real time D.00 seconds

cpu time 0.00 seconds

480

461 /*‘k***************************'ﬂ'****'A‘******i***********'ﬁ*******i‘*‘*******************‘k*****i*
461! ******************/ K
462 @ phu*,q P()tke"'bao WS c,ixﬂ,ﬂ J
! name ,
463 [*Mugsel speces: Eatmdeket/ @S‘f"'"eg J !“,/;72 J/i .én'if? 7 5'/"f/"';?
to4  datdbean;PFB e o avaria
465 do block = 1 to 3 by 1;
466 do tank = 1 to 6 by 1;

467 X = ranuni{-1);

468 output;

469 eng; m_m H,Z !
470 end; —
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471 run;
b pPE
NOTE: The data set WORK.F#M has 18 observations and 3 variables. AEH-11-
NOTE: DATA statement uscd (Total process time): PSEUDO-01
real time 0.01 seconds
cpu time 0.01 seconds

PPe P
472 datqlfkmz; seQDFAM;
473  if block = 1 and tank = 1 then tankn = '3A1';
474 if block =1 and tank = 2 then tankn = '3A2';

475 if block = 1 and tank = 3 then tankn = '3A3';
476 if block = 1 and tank = 4 then tankn = '3A4';
477 if block = 1 and tank = 5 then tankn = '3A%';
478 if block = 1 and tank = 6 then tankn = '3A8';

479  if block = 2 and tank = 1 then tankn = '3B1';
480 if bleck = 2 and tank = 2 then tankn = '382';

481 if blosk = 2 and tank = 3 then tankn = '3B3';
482 if block = 2 and tank = 4 then tankn = '384';
483 if kblock = 2 and tank = § then tankn = '3B5';
484 if block = 2 and tank = & then tankn = '3B8';

485  if block = 3 and tank = 1 then tankn = '3C1';
486 if block = 3 and tank = 2 then tankn = '302';
487 if block = 3 and tank = 3 then tankn = '3G3';

488 if block = 3 and tank = 4 then tankn = '3C4';
489 - if block = 3 and tank = 5 then tankn = '3C5';
490 if block = 8 and tank = & then tankn = '3C6’;
a91 run;

PPB
NOTE: There were 18 observatjons read from the data set WOHK.FﬁM.éD
NOTE: The data set WORK.F has 18 observations and 4 variables.
NOTE: DATA statement used (Total process time):

real time 0.01 seconds
cpu time 0.01 seconds
7P
492 proc sort data=FAM2;
493 by x;
494 run;

PPE

NOTE: There were 18 observations read from the data set WORK. .
NOTE: The data set WORK.FAMZ2 has 18 observations and 4 variables.
NOTE: PROCEDURE SORT used (Tetal process timoj):

real time 0.00 seconds
cpu time 0.00 secaonds
495 B ePBg
496 data assign_treat PAl; set FAND; & spocles name was chanod
497 it _n_ = 1 then trt = ‘control’; _ s ﬁgj;" . .
498 AT n_ = 2 then trt = 'control'; e 4o covark “? fof < g 7™ Shs /e
499 if _n_ = 3 then trt = 'control';
500 if _n_ = 4 then trt = '50°;
501 if _n_ = 5 then trt = '50';
502 if _n_ = & then trt = '50';
503 if n_ =7 then trt = '100';
504 if _n_ = 8 then trt = '100';
605 if n_ =9 then trt = "100';

506  if _n_ = 10 then trt = '200’;

507 if _n_ = 11 then trt = '200'; .-":"‘“’“““5""‘ %
- =k
508 if n_ =12 then trt = '200'; iﬁ.,%&ﬂ;ﬁ;@ﬂwm
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508
510
511
612
513
514
815

NOTE:
NOTE :
NOTE:

518
517
517!
518
519
520
521

NOTE:
NOTE:

if _n_ = 13 then trt = *300';
if _n_ = 14 then trt = '300°;
if _n_ = 15 then trt = '300'; AEl'i"l"l-PSEUDO-O‘l
if _n_ = 16 then trt = '300-HD';
if _n_ = 17 then trt = '300-HD';
if _n_ = 18 then trt = '300-HD'
run;
PPB
There were 18 cbservations readFngm the data set WORK.EAMZ.

The data set WORK.ASSIGN_TREAT_ has 18 observations and & variables.
DATA statement used (Total process time):
real time 0.01 seconds
opu time 0.00 seconds
]

prec print data= assign_treat_
titlal h=2 'Effects of Psuedomonas fluorescens (PT-CL145A) to glochidia from seven unionid
mussel species’;
title2 h=1.5 'AEH-11-PSUEDO-01';
title3 h=1 'Random assignment of treatment to experimental tanks';
title4 h=1 'Mussel speces;
run; P OPluinFocKelzbooK
9 ppi3

There were 18 observations read from the data set WORK,ASSIGN_TREAT_FAR.

PROCEDURE PRINT used {Total process time):
real time 0.00 seconds

cpu tinme 0.00 seconds

peel S Aame chan d ol A
Gs a-v«flal-. l‘lb f g 7 S//S;é’

'7 of _,.ij
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Effects of Psuedomonas flucrescens (PT-CL145A) to glochidia from seven unionid massel speecies

AEH-11-PSUEDO-01

Random assignment of treatment to experjmental tanks

Mussel speces: Fatpuekst 4 0. o L
AW D

Obs block tank b4
1 2 5 0.01508
2 2 6 0.19581
3 1 6 0.22694
4 3 1 0.24156
5 1 4 0.24732
6 3 2 0.29907
7 2 3 0.35524
8 2 1 0.41973
9 3 [¢] 0.46543
10 3 3 0.50889
11 3 5 (0.53796
12 1 2 0,63093
13 2 4 0.81196
14 3 4 0.86321
15 1 a 0.88466
18 1 5 0.868937
17 2 2 0.90543
18 1 1 0.99497

tankn

8BS
+3B6
v3AB
+4C1
VBA4
vic2
1383
EB1
13C6
/3c3
“BC5
L3A2
284
EC4

«8AD
B3B2
LB8A1

tr

control
control
control
50
50
50
100
100
100
200
200
200
300
300
300
300 -HD
300-HD
300-HD

(rP8) @

_S}ac.iu’ (h’%‘d /M /"
qw,ﬂ/rﬂ‘/j A&

oy,

t.-m/\j

nabth

oy
e

AEH-11-PSEU

e

s AEH

Trer

DOo-01

7

2

Analysis performed by M. Gaikowski SAS version 9.2 11:03 140CTi1 /L@f”lf" Lwc;fiﬁilﬁfnmm. :}'
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Effects of Psuedomonas Tluorescens (Pf-CL145A) to gleochidia from seven unionid mussel species 1

AEH-11-PSUEDD-O1

Random assignment of treatment to experimental tanks

Mussel speces: Washhoard

Obs block tank X
1 2 2 0.04802
2 1 5 0.18550
3 2 4 0.22508
4 3 2 0.25731
5 1 1 0.28201
6 3 1 0.29013
7 3 8 0.48750
8 1 2 0.51734
9 1 B ©.60907
10 2 5 0.69893
11 3 4 0.75130
12 3 3 0.78912
13 2 1 0.70309
14 3 5 0.79401
15 1 4 0.80175
18 2 3 0.83625
17 1 3 0.91376
18 2 8 0.95837

Analysis performed by M. Gaikowski SAS version 9.2 11:03 140CT11 }4471Z——7'

tankn

B2
VIAS
LiB4
162
VAT
o1
-6
AA2
A6
485
¥ 1
Wi
181
«“1Cs
ks
~H3
“1A3
AE6

trt

contral
control
control
50

50

50

100

160

100

200

200

200

300

300

300
300-HD
300-HD
300-HD
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TTECTS 0T Piueduniunds TLUQPESUEIS {r! -ULI140A) TG glocniucid Trom seven unionia musses speclLes

EH-11-PSUEDO-O1

andom assignrment of treatment to experimental tanksga.

ussel speces: Black Sandshell

bs black tank X

1 3 6 0.04349
2 1 5 0.05493
3 2 1 0.06777
4 1 1 0.06965
5 3 1 0.07510
6 1 3 0.07952
7 2 2 0.09559
8 2 3 0.21685
9 3 5 0.29355
10 1 6 0.32497
11 2 6 0.36986
12 2 5 0.41768
13 3 2 (.43417
14 2 4 0.48474
15 1 2 0.70423
16 3 4 0.72592
17 3 3 0.74208
18 1 4 0.80908

nalysis performed by J. Luoma SAS version

tankn

1C6
1A5
1B1
1A1
1C1
1A3
1B2
1B3
165
1A8
1B6
1B5
ic2
1B4
1A2
1C4
1G3
1A4

trt

control
control
control
50

50

50

100

100

100

200

200

200

300

300

300
300-HD
300-HD
300-HD

i?ﬁ}.égbiif

(et B

9.2 11:32 08JAN12
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ffacts of Psuedomanas flucrescens (Pf-CL145A) to glochidia from seven unionid mussel species

EH-11-PSUEDQ-01
andom assignment of treatment to experimental tanks g
ussel speces: Mucket

AEH-11-PSEUDO-01

bs hlock tank X tankn tri

1 3 1 0.05499 2C1 control
2 2 5 0.14187 2B5 control
3 2 4 0.23886 2B4 control
4 2 6 0.25670 2B6 50

5 i 4 0.26143 274 50

6 3 3 0.34256 2c3 50

7 3 6 0.37326 206 100

8§ 1 2 0.37424 2A2 100

9 2 2 0.48338 2B2 100
10 3 2 0.55304 2C2 200
11 1 3 0.55610 208 200
12 1 5 0.73582 2A5 200
13 2 3 0.76571 2B3 300
14 2 1 0.79764 2B1 300
15 3 4 0.86801 2C4 300
16 1 3 0.92888 2A3 300-HD
17 3 5 0.97855 2C5 300-HD
18 1 1 0.88976 2A1 300-HD

P P D S e

o

PL i
! ’:ﬂsag&w._}a?,;z o

nalysis performed by J. Luoma 8AS version 9.2 11:82 09JANI2
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TTEUES 07 FSUBUQUNIUONES TLULEES0ENE (It -uLI40A) TO yloiuniuld 1ran severn unionlia mussel sSpecles
EH-11-PSUEDO-01

andom assighment of treatment to experimental tanks .-

ussel speces: Hickory Nut

AEH-11-PSEUDO-01

hs block tank X tankn trt
1 3 4 0.01010 3C4 control
2 3 1 0.03487 3C1 control
3 1 2 0.04425 3A2 control
4 2 (3 0.14354 386 &0
5 2 3 0.31457 383 50
6 1 5 0.41691 3A5 50
7 2 1 0.52751 3B1 100
8 3 5 0.66356 365 100
9 3 2 0.67191 3C2 100
10 3 6 0.70303 3C6 200
11 1 4 0.71377 3A4 200
12 1 3 0.77824 3A3 200
13 1 3] 0.78722 3A6 300
14 2 5 0.86606 3B5 300
15 2 2 0.88116 382 300
16 1 1 0.90987 3A1 300-HD
17 3 3 0.94304 3C3 300-HD
18 2 4 0.99299 3B4 300-HD

i P&ge‘zn !l‘a?,,,.{.:? <4

nalysis performed by J. Luoma SAS version 9.2 11:32 08JAN12
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Study Number : AEH-11-PSUEDO-01
Study Directer: Jim Luoma

date created : 09JaniZ2 - JAL AEH-11-PSEUDO-01

Verified by: (Date: ) page of
Random allocation of treatment tc tank.sas

***************************************************************#**1\'*/

M 'LOG; CLEAR; OUTPUT; CLEAR;'; * CLEAR LOG AND OUTPUT;

00TNOTE1 'Analysis performed by J. Luoma SAS version ' &SYSVER &SYSTIME &SYSDATE;
ptions /*1s=85 ps=40 formdlim='-' */ pagenc = 1 nocenter nodate noscurcez;

*Random assignment of treatment to experimental tanks*/
*Mussel speces: Black Sandshell*/
ata BLS;
do block = 1 to 3 by 1;
do tank =1 to 6 by 1;
X = ranuni{-1);
output;
end;
end;
un;
ata BLS2; set BLS;
if block = 1 and tank = 1 then tankn = '1A1';
if block = 1 and tank = 2 then tankn = '1A2';
if bleck = 1 and tank = 3 then tankn = '1A3';
if block = 1 and tank = 4 then tankn = '1A4';
if block = 1 and tank = 5 then tankn = '1A5';
if block = 1 and tank = 6 then tankn = '"1A6';
if block = 2 and tank = 1 then tankn = '{B1‘;
if block = 2 and tank = 2 then tankn = '1B2';
if block = 2 and tank = 3 then tankn = '1B3';
if block = 2 and tank = 4 then tankn = '1B4';
if block = 2 and tank = 5 then tankn = '1B5';
if block = 2 and tank = & then tankn = '1B6';
if block = 3 and tank = 1 then tankn = '1C1';
if block = 3 and tank = 2 then tankn = '1C2';
if block = 3 and tank = 3 then tankn = '1C3';
if block = 3 and tank = 4 then tankn = '1C4';
if hlock = 3 and tank = 5 then tankn = '105';
if block = 3 and tank = 6 then tankn = '1C6';
run;
roc sort data=BLS2;
by X;
un;

ata assign_trt BLS; set BLS2;
if _n_ =1 then trt = ‘control’;
if _n_ =2 then trt = 'control';
if _n_ = 3 then trt = 'control’;
if n_ =4 then trt = '50';

if n_ =5 then trt = '50'; -
_n_ . -
if n_ =6 then trt = '50'; | Page L w13 g

if n_ =7 then trt = '100';
if n_ = 8 then trt = '{00';
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if n_ =9 then trt = '100';
if n_ =10 then trt = '200';
if _n_ = 11 then trt = '200°;
if _n_ = 12 then trt = '200'; AEH-11-PSEUDO-01
if _n_ =13 then trt = '300';
if n_ = 14 then trt = '300';
15 then trt = '300°;

if n_ =
if _n_ =16 then trt = '300-HD';

if _n_ = 17 then trt = '300-HD';

if n_ = 18 then trt = '300-HD';

run;
ro¢ print data= assign_trt_BLS;
itlel h=2 'Effects of Psuedomcnas fluorescens (PT-CL145A) to glochidia from seven unionid mussel spec
itle2 h=1.5 'AEH-11-PSUEDO-01';
itle3 h=1 -‘Random assignment of treatment to experimental tanks';
itle4 h=1 'Mussel speces: Black Sandshell';

un;

******************ﬁk‘k****k*****:k********k*****t**********'k“k*****************************************'A .

*Mussel speces: Mucket*/f

ata MUC;

do block = t to 3 by 1;
do tank = 1 to & by 1;
X = ranuni(-1};
output;

end;

end;

un;

ata MUC2; set MUG;
if block = 1 and tank = 1 then tankn = '2A1°';
if block = 1 and tank = 2 then tankn = '2A2';
if block = 1 and tank = 3 then tankn = '2A3';
if block = 1 and tank = 4 then tankn = '2A4';
if block = 1 and tank = 5 then tankn = '2A5';
if block = 1 and tank = 6 then tankn = '2A6'; i
if block = 2 and tank = 1 then tankn = '2B1';
if block = 2 and tank = 2 then tankn = '2B2';
if block = 2 and tank = 3 then tankn = '2B3';
if block = 2 and tank = 4 thén tankn = '2B4';
if block = 2 and tank = 5 then tankn = '2B5';
if block = 2 and tank = 8 then tankn = '2B6';
if block = 3 and tank = 1 then tankn = '2C1';
if block = 3 and tank = 2 then tankn = '202';
if block = 3 and tank = 3 then tankn = '2G3';
if block = 3 and tank = 4 then tankn = '2C4';
if block = 3 and tapk = 5 then tankn = '205';
if block = 3 and tank = 6 then tankn = '2C6';
run;
roc sort data=MUCZ;
by X3
o | pags .o o842

71.._..:.‘,,.,.,—,..»--»-’“-9-\#;:&

ata assign_trt_MUC; set MUCZ;
if n_ =1 then trt = 'control’;
if n_ =2 then trt = 'control’;
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Lol n_ - g Lngrr owre — v,
if n_ = 4 then trt = '50';
_n_ =5 then trt = '50';
if n_ =6 then trt = '50';
if n_ =7 then trt = '100°;
if _n_ = 8 then trt = '100';
_n_ =9 then trt = "100';
if _n_ =10 then trt = '200’;
if n_ =11 then trt = '200';
if n_ =12 then trt = '200°';
if _n_ =13 then trt = '300';
if n_ = 14 then trt = '300';
if _n_ =15 then trt = '300';
if _n_ = 16 then trt = '300-HD';
if n_ = 17 then trt = '300-HD';
if n_ = 18 then trt = '300-HD';
run;
roc print data= assign_trt_MUG;
itlet h=2 'Effects of Psuedomonas fluorescens (Pf-CL145A) to glochidia from seven unionid mussel spet
itle2 h=1.5 'AEH-11-PSUEDO-01';
itled3 h=1 ‘Random assignment of treatment to experimental tanks';
itle4 h=1 'Mussel speces: Mucket';
an;

AEH-11-PSEUDO-01

AEA AR A A ERAETARER AR AR AR LA AR R AR TRk kbbb khdrob kbbb hk kb kbR A r ke k kb dkdekddhnd

*Mussel speces: Hickory Nut*/
ata HIC;
1o block = 1 to 3 by 1;
do tank = 1 to 6 by 1;
X = ranuni(-1);
output;
end;
snd;
in;
ata HIC2; set HIC;
if block = 1 and tank = 1 then tankn = '3At1';
if block = 1 and tank = 2 ‘then tankn = ‘3A2';
if block = 1 and tank = 3 then tankn = '3A3';
if block = 1 and tank = 4 then tankn = '3A4°';
if block = 1 and tank = 5 then tankn = '3A5';
if block = 1 and tank = 6 then tankn = '3A6';
if block = 2 and tank = 1 then tankn = ‘3B1';
if block = 2 and tank = 2 then tankn = '3B2';
if hlock = 2 and tank = 3 then tankn = '3B3';
if block = 2 and tank = 4 then tankn = '3B4';
if block = 2 and tank = 5 then tankn = '3B5’';
if block = 2 and tank = 6 then tankn = '3B6';
if bleck = 3 and tank = 1 then fankn = '3C1';
if block = 3 and tank = 2 then tankn = '3C2';
if block = 3 and tank = 3 then tankn = '3C3';

if block = 3 and tank = 4 then tankn = '3C4'; T v s
if block = 3 and tank = 5 then tankn = '8C5'; ’miaﬁé?mﬁLmﬁ-? |
if block = 3 and tank = 6 then tankn = '3C6'; )

run;

~oc sort data=HICZ2;
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by x;
un;

ata assign_trt_HIC; set HICZ;

if _n_ =1 then trt.= 'control';
if _n_ = 2 then trt = 'control’;
if _n_ = 3 then trt = 'control';
if _n_ = 4 then trt = '50';
if _n_ =5 then trt = '50';
if n_ = 6 then trt = '50"';

if _n_ =7 then trt = '100';
if _n_= 8 then tri = '100';
if _n_ =9 then trt = '100';
if _n_ = 10 then trt = '200"';
if -n -=-14-then trt = '200°';

if—;;_ = 12 then trt = '200°;
if _n_ = 13 then trt = '300';

if n_ = 14 then trt = '300';
if _n_ = 15 then trt = '300';
if n_= 16 then trt = '300-HD’;
if _n_ = 17 then trt = '300-HD';
if n_ = 18 then trt = '300-HD';
run;
roc print data= assign_trt_HIC;
itle1 h=2 'Effects of Psuedomonas Tluorescens (Pf-CL145A)

itle2 h=1.5 'AEH-11-PSUEDO-01';

AEH-11-PSEUDC-01

to glochidia from seven unionid mussel spet

itled h=1 'Random assignment of treatment to experimental tanks';
itle4 h=1 'Mussel speces: Hickory Nut';
un;

LT ——

I |

S me A
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95
38
97
98
29
a0
H

* date created : UYdJani2 - JAL
* Verified by: {Date: ) page of
*  Random allccation of treatment to tank.sas

**************‘k***‘k*‘K*k********************‘k*‘k‘k*****‘k****‘************/

DM 'LOG; CLEAR; OUTPUT; CLEAR;'; * CLEAR LOG AND GUTPUT;

AEH-11-psE Uno-01
FOOTNOTE1 'Analysis performed by J. Luoma SAS version ' &SYSVER &SYSTIME &SYSDATE,

AANENG: The FCOTNOTE statement is ambiguous due to invalid optiens or unquoted text.

02
23
24
35
08
07
08
03
10
11
12
13
14

OTE:
JTE:

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

OTE:
OTE:
OTE:

options /*1s=85 ps=40 formdlim='-' */ pagenc = 1 nocenter nodate nosourceZ;

/*Random assignment of treatment to experimental tanks*/
/*Mussel speces: Black Sandshell*/

data BLS;
do hlock =1 t0o 3 by 1;
do tank = 1 to 6 by 1;
X = ranuni{-1);
output;
end;
end;
run;

The data set WORK.BLS has 18 observations and 3 variables.
DATA statement used (Total process time}:

real time 0.061 seconds

cpu time 0.01 seconds

data BLS2; set BLS;
if block = 1 and tank = 1 then tankn = '1A1';
if block = 1 and tank = 2 then tankn = '1A2';
if block = 1 and tank = 3 then tankn = '1A3';
if block = 1 and tank = 4 then tankn = '1A4’;
if block = 1 and tank = 5 then tankn = '1A5';
if block = 1 and tank = 6 then tankn = '1A8';
if block = 2 and tank = 1 then tankn = '1B1';
if block = 2 and tank = 2 then tankn = '1B2’;
if block = 2 and tank = 3 then tankn = '1B3';
if block = 2 and tank = 4 then tankn = '1B4°';
if block = 2 and tank = 5 then tankn = '1BS';
if block = 2 and tank = 6 then tankn = '1B6';
if block = 3 and tank = 1 then tankn = '1C1';
if block = 3 and tank = 2 then tankn = '102';
if block = 3 and tank = 3 then tankn = '1C3';
if block = 3 and tank = 4 then tankn = ‘1C4°;
if block = 3 and tank = 5 then tankn = '1C5';
if block = 3 and tank = 6 then tankn = '1C&';
run;

There were 18 observations read from the data set WORK.BLS.
The data set WORK.BLSZ has 18 observations and 4 variables.
DATA statement used (Total process time):
real time 0.01 seconds
cpu time 0.01 seconds

231



35 proc sort data=BLSZ2;
36 by Xx;
37 run;

OTE: There were 18 observations read from the data se¢t WORK.BLSZ.
OTE: The data set WORK.BLSZ has 18 observations and 4 variables.
OTE: PROCEDURE SORT used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

AEH-11-PSEUDO-01

38

39 data assign_trt_BLS; set BLSZ;

4Q if n_ =1 then trt = 'control';
41 if _n_ = 2 then trt = 'control’;
42 if _n_ = 3 then trt = 'control’;
43 if _n_ = 4 then trt = '60';

44 if n_ =5 then trt = '50';

45 if n_= 6 then trt = '50';

48 if n_ =7 then trt = '100";

47 if _n_ = 8 then trt = '100';
48 if n_ =9 then trt = '100';

49 if _n_ = 10 then trt = '200°;

50 if _n_ = 11 then trt = '200';
51 if _n_ =12 then trt = '200';
52 if n_ = 13 then trt = '300';

53 if n_ = 14 then trt = '300';

=N

=l

54 if n_ = 15 then trt = '300°;

55 if n_ = 16 then trt = '300-HD';
56 if _n_ = 17 then trt = '300-HD';
57 if n_ = 18 then trt = '300-HD';
58 run;

ITE: There were 18 observations read from the data set WORK.BLSZ.
ATE: The data set WORK.ASSIGN TRT_BLS has 18 observations and 5 variables.
JTE: DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

39 preoc print data= assign_trt BLS;

50 titlel h=2 'Effects of Psuedcmonas fluorescens (Pf-CL145A) to glochidia from seven unionid
301 mussel species’';

51 title2 h=1.5 'AEH-11-PSUEDO-G1';

52 title3 h=1 'Random assignment of treatment to experimental tanks';

53 titled4 h=1 'Mussel speces: Black Sandshell';

34  run;

JTE: There were 18 observations read from the data set WORK.ASSIGN_TRT_BLS.
ITE: PROCEDURE PRINT used {Total process time): _

real time 0.00 seconds £ Pags th.ni’ 2 ]
cpu time 0.00 seconds i A

431
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DO mAnraemanaaanon
67

88 /*Mussel speces: Mucket*/
69 data NUGC;

70 do block =1 to 3 by 1;
71 do tank = 1 to € hy 1;

4

72 X = ranuni(-1); AEH-11-PSEUDO-01
73 output;

74 end;

75 end;

78 run;

OTE: The data set WORK.MUC has 18 observations and 3 variables.
OTE: DATA statement used {Total process time):

real time 0.00 seconds

cpu time 0.00 seconds

77 data MUC2; set MUGC;
78 if block = 1 and tank = 1 then tankn = '2A1';
79 if bleck = 1 and tank = 2 then tankn = '2A2';

80 if block = 1 and tank = 3 then tankn = '2A3';
81 if block = 1 and tank = 4 then tankn = '2A4';
82 if block = 1 and tank = § then tankn = '2A5';
B3 if block = 1 and tank = 6 then tankn = '2A6';

84 if block = 2 and tank = 1 then tankn = '2B1';
85 if block = 2 and tank = 2 then tankn = '2B2';

86 if block = 2 and tank = 3 then tankn = '2B3';
87 if block = 2 and tank = 4 then tankn = '2B4';
a8 if block = 2 and tank = 5 then tankn = '2B5';
88 if block = 2 and tank = 6 then tankn = '2B6°;

90  if block = 3 and tank = 1 then tankn = '2C1';
91 if block = 3 and tank = 2 then tankn = '2C2';

92 if block = 3 and tank = 3 then tankn = '2C3';

93 if block = 8 and tank = 4 then tankn = '2C4°;
94 if bhlock = 3 and tank = 5 then tankn = '2C5';
95 if block = 3 and tank = 6 then tankn = '2C6';
96 run;

OTE: There were 18 observations read from the data set WORK.WMUG.
OTE: The data set WORK.MUCZ has 18 observations ard 4 variables.
OTE: DATA statement used (Total process time):

real time 0.00 seconds

cpu time 0.00 seconds

97 proc sort data=MUCZ;
o8 by x;
99  run;

0TE: There were 18 abservations read from the data set WORK.MUC2.
OTE: The data set WORK.MUC2 has 18 obscrvations and 4 variables.
OTE: PROGEDURE SORT used {(Total process time):
real time 0.01 seconds
cpu time 0.01 seconds
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)1 data assign_trt_MUC; set MUCZ;
32 if _n_ =1 then trt = 'control’;

13 if n_ = 2 then trt = '‘control’;
24 if n = 3 then trt = 'control'; AEH-11-PSEUDO-01

I5 if n_ =4 then trt = '50';
)8 if _n_ =5 then trt = '560’;

37 if _n_ = 6 then trt = 's0';

)8 if _n_= 7 then trt = '100';

)9 if n_ = 8 then trt = '"100';

10 if _n_ =9 then trt = "100';

11 if _n_ =10 then trt = '200';

12 if _n_ = 11 then trt = '200';
13- if _n_ =12 then trt = '200';
14 if _n_ = 13 then trt = '300';

15 if _n_ = 14 then trt = '300';

16 if n_ = 15 then trt = '300';
17 if _n_ = 16 then trt = '300-HD';
13 if n_ = 17 then trt = '300-HD';
19 if _n_ = 18 then trt = '300-HD';
20 run;

JTE: There were 18 cbservations read from the data set WORK.MUGZ.
JTE: The data set WORK.ASSIGN TRT_MUC has 18 observations and 5 variables.
JTE: DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

21 proc print data= assign_trt MUC;

92 ¢itlel h=2 'Effects of Psuedomonas fluorescens (PF-CL145A) to glochidia from seven unionid
221 mussel species';

23 title2 h=1.5 'AEH-11-PSUEDO-01';

24 title3 h=1 'Random assignment of treatment to experimontal tanks';

25 titled4 h=1 'Mussel speces: Mucket';

26 run;

JTE: There were 18 observations read from the data set WORK.ASSIGN_TRT_MUC.
JTE: PROCEDURE PRINT used (Total process time):

real time 0.00 seconds

cpu time 0.00 seconds

28 /*******‘k********************k**k*i‘**'k*********k*************#********k**********‘l‘*************

98! ***w*****w*****/
LG

29

30 /*Mussel speces: Hickory Nut*/

31 data HIC; )
32 do block = 1 to 3 by 1; “"'“"”’“”’]M@
33 do tank = 1 to 6 by 1; {eoge Lot
34 X = ranuni(-1});

35 output;

36 end;

37 end;
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38

QTE:
OYE:

39
40
41
4z
43
44
45
48
47
48
49
50
51
52
53
54
55
56
57
58

OTE:
OTE:
OTE:

59
60
61

OTE:
OTE:
07E:

62
83
64
85
66
67
68
69
70

run;

The data set WORK.HIC has 18 observations and 3 variables.
DATA statement used ([Total process time):
real time 0.00 seconds

AEH-11.p
cpu time 0.00 seconds SEUDO-01

data HICZ; set HIC;
if block = 1 and tank = 1 then tankn = '3A1°';
if block = 1 and tank = 2 then tankn = '3A2';
if block = 1 and tank = 3 then tankn = '3A3';
if block = 1 and tank = 4 then tankn = '3A4';
if block = 1 and tank = 5 then tankn = '3A5';
if block = 1 and tank = 6 then tankn = '3A8°;
if block = 2 and tank = 1 then tankn = '3B1';
if block = 2 and tank = 2 then tankn = '3B2';
if block = 2 and tank = 3 then tankn = '3B3';
if block = 2 and tank = 4 then tankn = '3B4';
if block = 2 and tank = 5 then tankn = '3B5';
if block = 2 and tank = 6 then tankn = '3B6';
if block = 3 and tank = 1 then tankn = '3C1°‘;
if block = 3 and tank = 2 then tankn = '3C2';
if block = 3 and tank = 3 then tankn = '3C3';
if block = 3 and tank = 4 then tankn = '3C4';
if block = 3 and tank = 5 then tankn = '3C5';
if block = 3 and tank = & then tankn = '3C6';
run;

There were 18 observations read from the data set WORK.HIC.
The data set WORK.HIC2 has 18 observations and 4 variables.
DATA statement used (Total process time):

real time 0,01 seconds

cpu time 0.01 seconds

proc sort data=HIC2;
by x;
run;

There were 18 obhservations read from the data set WORK.HIG2.
The data set WORK.HICZ has 18 observations and 4 variablas.
PROCEDURE SORT used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

data assign_trt_HIC; set HIC2;
if n_ =1 then trt = 'control’;
if n_ = 2 then trt = 'control’;
if _n_ =3 then trt = 'control';
if _n_ =4 then trt = '50’;
if _n_ =5 then trt = '50';
if n_ =8 then trt = '50';
if _n_ =7 then trt = '100°';

3
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71 if n_ =8 then trt = "100';
72 if n_ =9 then trt = '100";
73 it _n_ = 10 then trt = '200';

74 if _n_ = 11 then trt = '200';
75 if _n_ = 12 them trt. = '200';

76 if _n_ = 13 then trt = '300'; AEH-11-PSEUDO-01

77 if n_ = 14 then trt = '300";

78 if n_ =15 then trt = '300'; e Folder 1Y
79 if n_ = 16 then trt = *300-HD';

80 if _n_ = 17 then trt = '300-HD';

81 if _n_ = 18 then trt = '300-HD';

82 run;

OTE: There were 18 observations read from the data set WORK.HIC2.
OTE: The data set WORK.ASSIGN TRT_HIC has 18 observaticns and 5 variables.
OTE: DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

83 proc print data= assign_trt HIC;

84 titlel h=2 'Effects of Psuedomonas fluorescens (Pf-CL145A) tc glochidia from seven unionid
84! mussel species';

85 title2 h=1.5 'AEH-11-PSUEDO-01';

86 title3 h=1 'Randcm assignment of treatment to experlmental tanks';

87 title4 h=1 'Mussel speces: Hickory Nut';

88 run;

OTE: There were 18 observations read from the data set WORK.ASSIGN_TRT_HIC.
OTE: PROCEDURE PRINT used (Total process timej:

real time 0.00 seconds

cpu time 0.00 seconds

PROCFED BY

nltiain: 2008, Dae :5/"5’/}"’!
Rev, EWED 8Y

Haminle S Datet el

oo lfor |

236



Appendix4. Test Article Information

Number  Report

ftem Item descripti f
UM ber scription 0 page
pages  number

1 Material Safety Data Sheet: MBI-401 Spray Dried Powder 2 238

2 Material Safety Data Sheet: MBI-401 Freeze Dried Powder 2 240
3 MBI-401 FDP (lot# 110607WB-FD-E) Test Article: Certificate of Analysis 1 242
4 Copy of test article information from test article log book for MBI-401 SDP; lot number MBI-401- 5 243

110308AI-BD-3
5 Copy of test article information from test article log book for MBI-401 FDP; lot number 110607 WB-FD-E 4 248
Copy of test article information fromtest article logbook for MBI-401 SDP; lot number MBI-401 SDP
6 ] 4 252
4655-12-Mix

7 NYSM Post-Treatment Product Validation Assay (lot number MBI-401 SDP 110308 AI-BD-3) 2 256
8 NYSM Post-Treatment Product Validation Assay (lot number MBI-401 FDP 110607 WB-FD-E) 2 258
9 NYSM Post-Treatment Product Validation Assay (lot number MBI-401 SDP 4655-12-Mix) 2 260
10 Test Chemical Weights (12-May-11) 1 262
11 Glochidia Exposure Dosing Formand Chemical Stock Solution Determination (PPB SDP) 2 263
12 Glochidia Exposure Dosing Formand Chemical Stock Solution Determination (HGE SDP) 2 265
13 Glochidia Exposure Dosing Formand Chemical Stock Solution Determination (FAM SDP) 2 267
14 Test Chemical Stock Preparation Data Form (18-Oct-11) 1 269
15 Glochidia Exposure Dosing Formand Chemical Stock Solution Determination (PPB FDP) 2 270
16 Glochidia Exposure Dosing Formand Chemical Stock Solution Determination (WASFDP) 2 272
17 Test Chemical Stock Preparation Data Form (17-Jan-12) 1 274
18 Glochidia Exposure Dosing Formand Chemical Stock Solution Determination (BLSSDP) 2 275
19 Glochidia Exposure Dosing Formand Chemical Stock Solution Determination (MUC SDP) 2 277
20 Test Chemical Stock Preparation Data Form (19-Jan-12) 1 279
21 Glochidia Exposure Dosing Formand Chemical Stock Solution Determination (HIC SDP) 2 280
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CERTIiFIED COPY

PSEUDO-01

-1 4

AEH

e o

Initlalg: 125, Date L8F66:Z,

Zequanex FOP/MBI-401-EP FDP MATERIAL SAFETY DATA SHEET

Page {02

Praduct Name: MBI-401 FDP

Trade names! Synonyms: Zequanex FOP, MB1-401 FOP
EPA Registration Number None, Experimental

PMRA Research Authorization #, 0053-RA-11

Primary Hazards Inhajation

Comact Marone Ria Innovations, 2121 Sccond Sireel,
Suite B-107, Davis, CA 93618
Phone (Business hours) 530-750-2800
www, TarTa ne bioinne vations. com
Far emergencies such as leaks or spills call CHEMTREC 24-hour
1woll-frec hoiline ar 1 §00.424.5300

SECTION 1 MATERIAL [DENTIFICATION
INGREDITNT )

Cormmon Name: CLI43A sirain of Pruedomonas fluorescens cells,
| Chemien! Name:
. Molecular Formula

CAS3 Number, Not apolicable

Percont L00%

OTHER INGREDIENTS. incrt, nousceactive

PHYSICAL JATA
Not applicable

Dispersible in water
Powder

Tan

Musty

|
| SECTION 3 FIRE AND EXFLOSION DATA
. Flash Boat. Not flamnuable
’ Method Not applicabls
Exunguishing Med:a: Use cxuinguistung med 2 appropriale for ihe
swrraunding fire
Special Fire Fighting

Pracedures None
Unusual Fire ang
Explosion Hezards: Neng
SECTION4 _ REACTIVITY

| Stabiiy Maenal 15 non-reachive
Mazarjous
F crization. Does not eceut
Tncompatibifiny . TNone known
Hazardous Decomposilion
Froducls, Nont known
Cendilions 1o avosd None known

SECTIONS; . HEALTHHAZARDS POTENTTIAL SENSIT[ZES
Primary Route of Entry Sk conlaci, Eye, Inhalation

Exposure Limit: Nol cxiablisied
Corrosive: Not corrosive
Inhatation: May be itrieaiing 10 respirarory tract [or some

individuals. Avoid breathing dust.
* May be 1ritaling 10 skin and eyes {or some
individuals
Effecis of Overexposue IF prodoct comes 1n contact wilk eyes or skin,
i tio) may ocewr
Toxwiry: None of the comporeats cf thiz product are listed
a3 carcinogenic by NTF, IARC, or OSHA

Skin/ Eye Irritation,

Acule stadies:

Acure Oral LD (Ra): >5 000 mg/kg (very bow toxicity}

Acwle Dermal LD (Rabbit) >2.000 mg/kg (noa-uritating, mikd or stigh
irritalion)

Primacy Derral lvilation  Nop- Lrratating, Class 4

Eve Lrritahion Minimal Urriration, Class 4

luhatation >21.25 g/mL Class 4

SECTION &: FIRST AID
Emergency First Aid Procedures:

1f m eyes: Fold ¢yt open and rinse slowly and gentdy with water Jor 15-20
minwes. Eemove contact lenses, if preseny, atier the firsi §
minules, theo continue 1insing eve  Calia poison control center
of doctor for eatment advics

Ifinhaled:  Move person Lo frzsh ais [F persen in mol breathing, call 91) or
an zmbulance. Lhen give artifical respiralon, preferably mouth-
to-month il possible .

Ifonskin:  Take effcontaminaied clothing Rinse skin immediately with
plenfy af water for 15-2C minuwes, Catl s poison contral center
of doctor for furiher reaiment advice,

[f swallowed: Call 2 paison control ceer or Jactor iznmediarely for rreatment
advice Have person sip a glass of water if abfe 10 swaliow. Do
not induse vomiting urless tald lo by a poisen control center ar

doctar. Do wot give anvihung by moutt lo an unconscigus persan.

Updated: fime 23,2011
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Initials:

AEH-11-PSEUDO-01

-

0B FES |
AR

'
H

135 Date

Zeguanox FDPAMIB1LA01EP FOP MATFRIAL SAFETY DATA SHEET

Page zof2

SECTION?Y  TSRILL. LEAK AND DiSPOSAL PROCEDUAES

Sizps to he taken in case maler-al ix ieleased or spiiled

Wear sitable provective ¢lothing such as long-sleeved shirt, pants. waterprool
aloves and shogs with socks  Carefully majp or swecp up =pill and place in2
clused conla e far gssposal

W zste disposal methad: Dispose of Inaceardanse wah all applizeble {2desal.
and local envirenmzniz) regulaigne.

mergencies sucivay leaks oi spills, call CHEMTREC 24-hows toll-frze

hal T 1230 424 9300
PSECTION § S PECIAL HANDIING

Resparaioiy Uge 2 N35SI approved respinator with eay N85,
R-95, P-95ar HE Tihzr [o1 brofogical products when
miximg/leading the product

Proppetive glgves t,atex Eloves or olber mmpenvious, waterproof
magerizl recommended when mixing/loading the
product

Eye protection Safarv goggles or safey piasses with side shields

recommendzd when mixing/loading the prodoct

Other pnteciveclotkes  Ciothung lo prevent prolonged skin conlaet us
needed sueh as long-stecved shirl, lang panis and
shoes wilh socks.

NG FCIA STION.
Precautions 1o be tpken it handling and slonng

Usz aNIOSH appraved respiralor with any M-93, R-95, P-93 or HE filler for
binlogieal psoducls when mixsng/ioading the producl,

Store 12 a dry arsa ineccessible 0 chideren. Store inonginal conlainers only
Keepeontainer closad when na. tn use

Empty container completely and drspase of i accordanee with all applicatle
federzi stase, and loczl environmenial regulutions

Wash from exposed skin or from eyes immediately. Wash tauds and exposed
sk belore eatpmp, drinking, sinoking 2fler work or using the lotlel.

| SECTION 19 $SIPPING REGULATIONS
Proper shipping name None
DOT Label {8) Reguirzd: None
Froiglut Classifisation:

Prisons. NMFC 192126 Class 60

SARA Titlz 111 Havard Classthizaton

Immechale {acute) Health No .
Detayed [chionwe) Health o

Fite Na

Sudden Kelease of Pressure No

Rezetivity” Nuo

Nalionpg! Fire Protechion Assocat.or Rating,

Health: 0

Flammak 2

Rractivity. 9

This documen? tet forth 15 based on informarior that Marrong Bio ‘nrovanons,
e (MB1) betieves iv be accurate. No warcanty. cxpressed or implied, is
meended. The (aformateon 1 provided solely far vour informaiion and
consideration and MO. assumes no legal responsididity for usc of czhiance
thercon.

Marrone

Bio Innovations

Updaled  June 23, 2011

ngecucudes, Fungieides N O |, Other Ther |
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CERTIFIED COPY

AEH-11-PSEUDO-01
Initiclss 173 Dates LBEEB 1%
T roane el
CERTIFICATE OF ANALYSIS :
Name QFT’roducl: MBL-A0OL FDP
Active Ingredient: TU0% Preadomaonas fluorescens strain CLTASA ce'!:is and spent
fermentation media
Chufp: ' 0 cluiy Psendomionas ferescens strain CL145A
Lot Number: P 10607 WH-FD-I
Mussel Bioassay: Pags
Appearance: Tan powdel
Storage Condivons: S5y the darl,
Dale of Manufactuie i 5721711
Expiratien Dule: “his produes is stable for 6 months from date of snanufacture

provided tae sample is stored under the recommended storage
copditions,

1 hereby certify that the above inlformation s teue and comecl.

Analvst:

L dames Waller. ApplicationsAyngineer

~ys
Yol
Approved by: N ) _ ) Dae: ‘
Ray Lam, Vice Uresidenn Process Development
2971 Sovanl Soreet, sadwe 3107 » Duis, & 950148 < o SA-TEE-THEDD

-
S of 1
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CERTIFIED Gy

AEH-11-PSEUDO-01 Initials: _7hi.Datey o5kEC Iz

[

CHEMICAL LOG BOOK

MBI-401 SDP

(CL145A strain of Pseudomonas fluorescens)

Manufacturer:

i Ty T i

Marrone Bio innovations (MBI)
Davis, California )

e
] Lot Number:
- MBI-401-110308AI-BD-3
1

: FILE FOLOER ~— §
1: FROOFED a8y

[ F - 475 Dae 1fREHIZ
‘ BELLE |E!E-’-°"-Z ] Imtlais;‘é_\%%\_ﬂzuafs-—f“
1 PR 1110 T R— Datet
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AEH-11-PSEUDO-01

SIGNATURE PAGE

GERTIFIED CORY

Initials:

'7)\;‘? Qate: 0F f‘[, .

All personnel making an entry in this log must fill out the form below in accordance with SOP GEN 008,

PRINTED NAME SIGNATURE

INITIALS

DATE

Kexvu L. ey

Kiid 25 R i

Todd JJ- SE’»Vchon

118 298081,

"This Use and Maintenance Log Book has been inspected and found to be in compliance with SOP GEN 009.
Inspected and sealed on /717} ARSIV a4 b

Date Quality Assurance Unit

| Page 2ot * |
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CERTIFIED COPY

AEH-11-PSEUDO-01 ' .
Initialer )5 Dater Q2fediz.

Zequanox Spray Dried Powder - Material Specification Sheet

Prepared By:

Denise Mayer

New York State Museum

Field Research Laboratory H
51 Fish Hatchery Road

Cambridge, NY 12816

(518) 677-8245"

Shipped to:

Attn: Jim Luoma

Upper Midwest Environmental Sciences Center
2630 Fanta Reed Rd.

LaCrosse, WI 54603

(608)783-6451

Shipment Date:
427111

Storage Information:
Store below 4C at all times.

Material Specs:

Material Lot#: MBI-401-110308A1-BD-3
Formulation: SDP

Dry Cell Weight: 50% (by weight of powder)
Volume per Aliquot: 96g (= 48 g active ingredient)
Number of Aliquots: 1

“
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AEH-11-PSEUDO-01 CERT&HHEQ COFY

litialss _ 725 Dale} ~@altlid

PRRSE et

PETRELY %} SO N Giw o
EE ﬁ,m Page 4 0>
. Form GEn (7 Ao

'll"}tl 1 of |
TEST CHEMICAL DATA I ORM

Test Material (Chemical Name) CLIHS A S‘l’ginaﬁ_‘p_se&d‘o_yyw;%ﬁ E_{ucrﬁ_g_ﬂ“

-
FI

Trade Name of Chemica (Synonyms ) M"BI-‘—igg SDP o
Source of Chemical (Manufacturer) Mayyone. B _Ljﬂauc«;h‘gb; U"IBT)

Storage Location Koo (32 Hetpoint Refs mtﬂn@o_gbm‘iﬁ_ o

Date Received &3 APE 2 Date Opened 4§ APE 2ei  Expiration Bate N

(5 years unlesg olherwisg stated)

Test Chemical Lot Number pRy AP - W 30841-Purity of Chemics? 50%,
BD-3 I
Amount of Test Chemical Available gr Received (if known) Ofb%\

Initial Weight (with cover on) of Test Chemical ang Container 'LiQW-S%s_ -

Characterization of Test Chemical: Colon Tan
Physical State- Tiquid D “solig K¢ -
) Selid Form: powder ¥ crystal o pellet o

Chemical Abstract Service Number N[ib,

Manufacturer Certificale of Analysis Yes o pg x

Additional Comments Aboul Test Chemical:

wﬁMofwaw@stwmﬁgkmmmgmmw@J

@nd L. higging & glochidia (dos ifg)_rig*_t;;i;lj_“ﬁiﬂ);;PS OFEBIZ.

Sample Ptaced in Archives: Yes ¥ No o {tntries should also pe made oo | orn
GEN 017.2b) &, <Jo0e Ficere QRO an LY

-

Archive #_/;2(‘2/2-/&_ ~ Material Safely Bata Sheet Availabie Yoo x{ o 1

Signature of persan (Study Oireclor or designated representative) Hiliating
Test Chemical Use Log and date:

‘Eg et 1
Signature : o N AL DA
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AEH-11-PSEUDO-01

Jormmey T — —_ —_——— e e Dm *
rm 3P NT BIN ,Ew.vw.wnv.._l
g Q 0o Jage £ of ¢ Bmwu
- (R ; 1, Oima
=9 N mwmm wy@b&mﬁw ﬂ S pm ATM OATD orﬁ 2z
e R 154 e A~ T
P mw M ﬁ dags 1 oF L MSW
= _ TEST CHEMICAL USE LOG = 5 -
- oo e =
mﬁhfminmfwﬂlmhimﬁ pABl-Hol SDf  Manufacturer: Maywei. B Innovedwy (W3 = — Lot # £ MR 0l ) O3 BT w\_m m.w
LA B8 C ] _ 3 c
VR weght Weight of chemical
¢nemrcal & Amzunt & container (@) *
i container {with | removed afser removal
‘ cap/hg oni(g) {g) {with cap/lid on) Study # and Purpose Comments Jatesiminials
mﬁw. - ~ AP *Archt ved ?Awrb
_ 130, 6T eoidt 129 LR Sample ALu- 11 PEubp e S5 APR I ﬂ
__ i29.b2 o.8305Y 129.1% @ AgH-11- PSLUDC- O wnmr:nt?ﬂqg Miteo oo Pe ObServatron s 29488y \Dm ,
i , _ ) . P e wingu o
4 (349.32 3 ociit /W/_.; AEH U -PsEbbo-cl G]ohda ﬂronm $¢ X il iﬂ:sﬁﬁ%muv B eid
_/flfff!f D#&fﬂ@%:ﬁp $¢§_L£j@>ﬁ$ W//
” J /////
‘_ T - H alviuets e vrede Tleve Emi\»d LA <
. T [ ﬁnﬁwem 2. cooew} oy Ro&p akr
i %Dooﬁvw Qw& o tvek Shocl Selutve ws.la ity )
i\, A AEH 1l ~foEtado o e e 49 Mo Fok Sizde Moseormt VHMBY B
m Ei0E s 34Dk :Mw& nvhﬂmoﬁ Kni@/ u.s&.cmv i Liwd |
|
i
I
! ) |
] {Lweinne of themical vs \ew wm wff g mal el
-« Tng first entcy snould be ne chemical placed in the Chemical Archives. Folow GEN DIL w,»q @ IML,, AR ww PR E e bhe! st
- Tre smitia) wergni is alsc ertered on Form SEN 01222 dealiofy Corlaned fnd thrneo i Foom nes
N VR TR RN voeheRE cess (undainge vt ko g i% frier AR AR Wi
e d Lo . TS AHAFRGL
L Tne -2i6nt 0f Tne chomtcel anc 1ts container shall be measured by we'ghing it on 3 balance that has been gmwgnwmormn £e 2Ilyrate IEVEINTAN
0L @?E_.u SRS P 1S conees f\( NIEBEl
3 The chemcal removed from the test chemcal container wi1l be weighed inio & tared vessel.

N frar tho mhomesal mac haan mamevad fram tha tast chemical container, r sigh the containar and 11s conients (irciuging ne Cag of
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CERTIFIED COPY

AEH-11-PSEUDO-01 Initials: 73 Datey JSLESIE

B g e e, M

CHEMICAL LOG BOOK

§ MBI-401 FDP

- . .
Marrone Bio Innhovations

l Davis, California

!

!

LOT NUMBER: 110607WB-FD-E

|

i

H FILE FOLOER — 9

; "

1 [TEM § ~> 2. PROOFED BY

i ) o3 Inalss . ZF5 . Daiwe « LEGLO1Z

! LNy BEV.EWED 8Y
Inttlala: Dater -
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ABIH11-POEUDO-01 CERTIFIED GORY

Inilials: 725 Datel o3fCo 2.,

SIGNATURE PAGE

All personnel making an entry in this log must fill cut the form betow in accordance with SOP GEN 009.

PRINTED NAME INITIALS DATE
K,Unj Lo eber Eluw j4ioery

L

<
-«
«
E
P

S AP SN W AW W T A W NP S T UPY

"This Use and Maintenance Log Book has been inspected e with SOP GEN 009,

i

KO

Inspected and sealed on /'O/J:g )
ate

i

Y
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TSRS CERTIFIED-COPY-

Inillals: _T4s Datet 23L& iz

TRRENIRE A S0P No. GEN 912.2
E‘gg‘g@@a&ﬁh Page 5 of 6 .

1

Form GEN 012.2a .
Page 1 of 1 ¢
TEST CHEMICAL DATA FORM

Test Material (Chemical Name) ﬂﬁl’iﬁﬁ?? *

Trade Name of Chemical (Synonyms) iQ L IMSA- %%AM,&W 5

Source of Chemical (Manufacturer) Mavione. B lnnofakions _

Storage Location Qgﬁnm e @ 129\ fockbx (L/ 4)

Date Received ﬂOG:[ | Date Gpened ‘;IOLT]] Expiration Date 31 ov 20l

(5 years unless otherwise stated)

Test Chemical Lot Humber “m,,oi}w(;’PD—E Purity of Chemical JOOCZD

Amount of Test Chemical Available or Received (if known) _[oDq
J

Initial Welight (with cover on) of Test Chemical and Container l!glib%a

Characterization of Test Chemical: Cotor Toun
Physical State: liquid o solid ¥
Solid Form: powder X crystal o pellet o

Chemical Abstract Service Number  f /A
™~
Manufacturer Certificate of Analysis Yes ) No o

Additiona! Comments About Test Chemical: ‘
LNGL AL paner wis QY0 g0 oVt vecgeh

This led  of Ppciivsg was wsed focr L. cocdium  ont M. nervesa
C\Iuch{d\‘u CdDSfﬂc} date \%DCTH\" TS oRFEBIZ

Sample Placed in Archives: Yes X No o (fntries should also be made on Form
GLN 012.2b)

Archive §f /v 7 A /0 Material Safety Data Sheel Available: Yes @ No O
R L ORO Iy

Signature of pe 50n (Study DirecLor or designated representative) initiating

Test Chemical Use Log and date:

‘J|qr1.11.urv_ (e MO 20w
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ACERTIFIEB COPY

.m =l el s =
2 Diron AonF e
L DRIGINAL o]
Sormoght Ll Zln
.m.” Fage 1 of . m
o TEST CHEMICAL USZ LCG o
0 £
1
Fw.mﬁ Chemical: PRCLISE [IMBI-40l FOP Manufacturer: oy vore Bio  Innae b D) Lot #: 1106 GFwi D&

=

GHITY 2 ~21501
—_——

of chemical &
20ntainer (with

cap/ g ori(g)
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NYSM Post-Treatment Product Validation Assay
MBI-401 SDP 110308A1-BD-3 (USGS Study #AEH-11-PSEUDO-01)

Date preduct received from USGS: 2011/05/18
Date of start of test: 09/13/2011

BACKGROUND: As standard protocol for the USEPA project, each time a batch of Zequanox
product is used in a test a UMESC, a portion of the product is bioassayed by the NYSM to validate
toxicity post-treatment.
¢ MBI-401 SDP 110308A1-BD-3
o USGS Study #AEH-11-PSEUDO-01: Glochidia (FAM, HGE, PPB)

PURPQOSE: Post-test product validation of MBI-401 SDP 110308AI-BD-3 from USGS-UMESC.

MATERIALS AND METHODS:

Preparation of product for testing:
Product was shipped under cold conditions and held in the laboratory refrigerator at 4°C umtil use.

Within 30 min of treatment application, prepare each at treatment stock of each MBI-401 formulated
product:

MBI 401-110308AI-BD-3 (SDP — 50% active ingredient): Weigh out 1.0 g of the powder into a
labeled 50 ml centrifuge tube and bring volume up to 20 ml with dilution water. Vortex unlil evenly
dispersed = 50 myg product/m! or 25 mig ai/ml. For 200 ppm ai treatments in testing jars, add 4 ml to
each jar (500 ml).

Cambridge CF (Standard for Pasitive Controls):

As an efficacy standard, use P/~CL145A killed CF that was maintained at -80°C {Cambnidge CF).
Since its production in 2005, this material has been valuable as a reference standard. The Cambridge
CF was produced in 2005 (2005-0027) in 100-L batches 10, 11 and 12 and E-beamed te kill the celis.
The solution, at 110 mg/ml dry weight, is stored in 1 cm thick sheets in the Cambridge ultrafreezer at -
80°C. A scction of the sheet was broken off and weighed to determine volume (ca. | g=1 ml).

For this bioassay, the positive control suspension was produced on 5-2-2011 by weighing oul 33.84 g
of frozen Batch 10-12 block (killed cell suspension from test 2005-0027) and diluting with ca. 35 ml
dilution water. 7 ml of this suspension were dispersed into 50-ml centrifuge tubes and placed in the
ultrafreezer (11 tubes). The dry weight of the material was 43.75 mg/ml; therefore 2.3 ml were added
to each testing jar to treat at 200 ppm.

~ Musse! collections: ‘
Mussels atiached to small stones were collected from Hedges Lake (Washington County, NY) and
brought back to the Cambridge Lab in coolers. Mussels were scraped from substrates at the lab and
placed in pint-sized canning jars, covered with mesh, and placed in aquaria containing unchlormated
tap water with circulation (1 Whisper filter} and aeration at ambient laboratory temperature (20-23°C).
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AEH-11-PSEUDO-01

MBI-401 SDP 110308A1-BD-3 Post-test - 2 -
Mussel collection and handling:

Speeies Collection site Collection Date in lab Picked for test
date (20°C)
Zebra mussels Hedges Lake 09/06/2011 09/09/2011 09/13/2011
) (Washingion Counly) KP

Experimental design:
For validation of efficacy the following treatments will be set up:
Zebra mussels (25 mussels/jar);
3 — Untreated Control
3 — 200 ppm (ai) Positive Control - Cambridge CF (A, B, C)
3 — 200 ppm (ai) SDP MBI 401-110308AI-BD-3 (A, B, C)

Testing jar bioassay protocol;

On the day prior to treatment (09/13/2011) musscls were carefully examined and 25 mussels placed
into each testing jar containing ca. 100 ml aerated hard water and allowed to attach overnight. The
next morning {09/14/2011), unattached mussels were removed and replaced with attached mussels
from an extra glass Petri dish. Water was replaced with 500 ml fresh acrated hard water.

After at least one hour, the treatment was applied. The optical density of each jar was measured in
duplicate (Agennm Genesys Spectrophotometer).

Afler 24 hr of treatment, mussel mortality was checked and mussels were transferred to square plastic
dishes with fresh aerated hard water. Mortality was checked and recorded each day with water

replacements, for an additional 22 days. On the final day of mortality checks, 20 mussels were
measured from the unireated controls using a caliper.

Results:
Mussel length: Zebra mussels 12.35 £ 2.33 mm.

Optical density of treatments:

Treatment ] Mean (£8D) OD (Agsonm)
Untreated Control -0.006 + 0,001
Positive Control - Cambridge CF 0.175 + 0.009
SDP MBI-401 110308AI-BD-3 0.246 4 0.002

Zebra mussel mortality; Mussels were treated in triplicate testing jars (500 ml) at 20°C for 24 hr and
mortality was recorded for a total of 23 days.

Treatment | Mean % mortality (+xSD)
Unireated Control 13+2.3%
Positive Control - Cambridge CF |~ 8004£69%
SDP MBI-401 110308A1-BD-3 86.7 4 4.6% Pass

Activity of MBI-401 SDP 110308A1-BD-3 was acceptable for this study. '
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NYSM Post-Treatment P